APPENDIX A: ERRATA

1. Page 63, Commercial Services, second paragraph. Replace the second sentence with the following
text: “The number of vessels used in the operation, and arrival and departure patterns at Fort
Jefferson, will be determined in the concession contracting process.”

Explanation: The number of vessels to be used by the ferry concessionaire, and appropriate arrival
and departure patterns, will be determined during the concessions contracting process that will
occur during implementation of the Final GMPA/EIS.

2. Page 64, Commercial Services, third paragraph. Change the last word of the fourth sentence from
“six” to “twelve.”

Explanation: Group size for snorkeling and diving with commercial guides in the research natural
area zone will be limited to 12 passengers, rather than 6 passengers.

3. Page 64, Commercial Services, sixth paragraph. Change the fourth sentence to read: “CUA
permits will be issued to boat operators for 12-passenger multi-day diving trips.”

Explanation: Group size for guided multi-day diving trips by operators with Commercial Use
Authorizations will be 12 passengers, rather than 6 passengers.

4. Page 40, Table 1. Ranges of Visitor Use At Specific Locations. Change the last sentence in the box
on page 40 to read: “Group size for snorkeling and diving with commercial guides in waters in the
research natural area shall be a maximum of 12 passengers, excluding the guide.”

Explanation: Clarifies that maximum group size for guided multi-day diving trips in the RNA by
operators with Commercial Use Authorizations will be 12 passengers, rather than six passengers.

5. Page 84, Table 4: Summary of Alternative Actions. In the first row of the table, under the column
for Alternative D, strike the text in the box and replace it with the following: “Same as alternative C
except that all visits to destinations in the research natural area zone would be by guided tour only.
Private boats would be allowed to transit the RNA without stopping, but would not be allowed to
anchor or tie up to mooring buoys in this zone.”

Explanation: Clarifies that private boats would be allowed to transit the RNA without stopping.

6. Page 84, Table 4: Summary of Alternative Actions. In the 5" row of the table, under the column
for Alternative D, strike the word “Yes” and insert the following text: “Private boaters must obtain
a permit for recreational activities occurring inside the park but outside of the RNA.”

Explanation: Clarifies that private boaters would be required to obtain a permit for recreational
activities such as snorkeling, diving and fishing that take place inside the park, but outside the RNA
zone.

7. Page 479, Preparers and Consultants. Under Consultants add: “Jeffrey Marion, Adjunct Faculty
Member; Unit Leader, Cooperative Park Studies Unit; Virginia Polytechnic Institute and State
University”
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The purpose of this Final General Management Plan Amendment / Environmental |mpact Statement for
Dry Tortugas National Park in Monroe County, Florida, isto set forth the management philosophy and
management direction for the park for the next 15 to 20 years. The park has been operating under the
General Management Plan / Development Concept Plan / Environmental Assessment that was prepared in
1983. Although much of the 1983 plan is till applicable, this older plan does not address several current
issues. The 1983 plan needs amending to provide overall guidance for the future use of resources and facili-
ties; to clarify research and resource management needs, priorities, and strategies; and to address changing
levels of park visitation and use. This new General Management Plan Amendment will replace the 1983
plan. Specific issues to be addressed in this amendment include protection of near-pristine resources such
as coral reefs and sea grass beds, the protection of submerged cultural resources, the management direction
for commercia servicesto provide transportation and assistance in educating visitors, and the
determination of appropriate levels and types of visitor use. Establishing appropriate levels of visitor useis
especially important. 1n 1984 the park had 18,000 visitors Last year more than 84,000 people visited the
park. Thefirst quarter visitation numbers of 2000 are 25% greater than last year. Managers must take
actionsto deal with visitor safety and enjoyment as well as protect the resources.

This Final General Management Plan Amendment presents and analyzes five alternative future directions
for management and use of Dry Tortugas National Park and incorporates appropriate changes from the
comments on the draft plan. Alternative A, a“no-action” aternative, presents what would happen under a
continuation of existing conditions, without a new management plan, and provides a basis for comparing
the other alternatives. Alternatives B, C, D, and E (the “action alternatives’) considered in this document
provide different ways to meet current and future needs, protect park resources, and enhance visitor
experience. Alternative B provides greater protection of natural and cultural resources than alternative A.
Alternative C, which has been identified as the National Park Service's proposed action/preferred future
direction, affords a high level of protection to significant park resources through selectively applying a
research natural area zone, instituting a permit system for private boaters, and using commercial servicesto
direct and structure visitor use. Alternative D isthe same as alternative C except that the research natural
area zone islarger and private boaters would not be allowed in this zone. Alternative E is the same as
alternative D except that the research natural area zone would be applied to almost the entire park. The
potential consequences and environmental impacts associated with implementing each of the alternatives
are evaluated in the “Environmental Consequences’ section of this document.

Concurrent with the completion of the General Management Plan Amendment, the National Park Service
will issue a*“Notice of Proposed Rule Making.” Thiswill initiate the process of establishing new or revised
regulations that are directed by the final plan. Public comments received on the Draft General Management
Plan Amendment that address topics that will be the subject of rulemaking will also apply to public review
of the draft regulations when they are released for public comment.

This Final General Management Plan Amendment has been distributed to other agencies and interested
individuals. After at least a 30-day no-action period, a“Record of Decision” on the final approved
management plan will be issued by the NPS regional director. For further information, contact
Superintendent, Everglades and Dry Tortugas National Parks, 40001 State Road 9336, Homestead, FL
33034-6733.

U.S. Department of the Interior « National Park Service



SUMMARY

The Florida Keys are composed of 1,700
keys or islands, all of which arein Monroe
County. Dry Tortugas National Park isthe
westernmost part of the FloridaKeysand is
about 70 miles west of Key West, Florida, in
the Straits of Florida. The park contains
seven keys and is administered by the
National Park Service. Only two of the keys
in the 100-square-mile national park are
inhabited. The keys are composed of coral
reefs and sand and the surrounding shoals
and water. Totaling 104 acres, theidlandsin
the park are situated on the edge of the main
shipping channel between the Gulf of
Mexico, the western Caribbean, and the
Atlantic Ocean. Theidands and reefs pose a
serious navigation hazard to ships passing
through the 75-mile-wide straits between the
gulf and the ocean and have been the site of
hundreds of shipwrecks, which still
occasionally occur inthe area. The
shipwrecks on the reefs comprise one of the
nation’s principal ship graveyards.

Fort Jefferson, on Garden Key, isthe park’s
central cultural feature and is the largest 19"
century American coastal fort. Construction
began on the structure in 1846, but the fort
was never completed. Originally built to
protect shipping access to the gulf, the fort
was used as amilitary prison during the
Civil War. Today, the fort is the primary
destination for people visiting the park.
Loggerhead Key isthe largest key and
contains a brick tower lighthouse that was
completed in 1858 that is still operable. The
lighthouse was manned by Coast Guard
personnel until recently when it was turned
over to the National Park Service. The
remaining keys are Bush, Long, East,
Hospital, and Middle. Because they are
turtle and bird nesting sites, Hospital and
Long Keys are closed to visitors all year;
Bush Key is closed part of the year during
bird nesting season. Middle Key is a sandbar
that is awash in the summer but emerges
intermittently at other times of the year. East
Key isalso asignificant turtle nesting area,

and is closed during the nesting/hatching
period. It contains relatively unaltered
natural vegetation.

The Dry Tortugas are recognized for their
near-pristine natural resources including sea
grass beds, fisheries, and seaturtle and bird
nesting habitat. In addition, the tropical coral
reef of the Tortugasis one of the best
developed on the continent and possesses a
full range of Caribbean coral species, some
of which are rare elsewhere. These resources
play avital role in South Florida s effortsto
attain a balanced and sustainable ecosystem.
For example, the park’ s protected spawning
habitat produces larger apex predators
(predators at the top of the food chain) and
rich biodiversity of species such asreef fish,
lobster, and shrimp. Movement and flow of
currentsin the keys disperse larva to distant
areas, resulting in benefits to regional
fisheries and therefore to recreational and
commercia fishermen and research
scientists beyond the park.

Every unit in the national park systemis
required to operate under a management
plan that setsthe direction for future
management of each specific unit. Dry
Tortugas National Park has been operating
under the 1983 General Management Plan /
Development Concept Plan / Environmental
Assessment (NPS 1983b). Although much of
the 1983 plan still applies, it needs amend-
ing to address current issues; to provide
overall guidance for the future use of
resources and facilities; to clarify research
and resource management needs, priorities,
and strategies; and to address changing
levels of park visitation and use. This new
General Management Plan Amendment will
replace the 1983 plan.

Specific issues to be addressed in this
amendment include protection of near-
pristine resources such as coral reefs and sea
grass beds, the protection of submerged
cultural resources, the management direction
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of commercial servicesto provide transpor-
tation and assistance in educating visitors,
and the determination of appropriate levels
and types of visitor use. Visitation at the
park has risen from 18,000 visitorsin 1984
to 84,000 in 2000. Thefirst quarter visita-
tion numbers of 2000 are already 25%
greater than last year.

Five alternative future directions for man-
agement and use of Dry Tortugas National
Park are analyzed in this plan. Alternative
A, a“no-action” alternative, presents what
would happen under a continuation of
existing conditions, without an amended
management plan, and provides a basis for
comparing the other aternatives. Alterna-
tives B, C, D, and E (the “action aterna-
tives’) considered in this document provide
different waysto meet current and future
needs, protect park resources, and enhance
visitor experience.

Alternative B provides greater protection of
the natural and cultural resources than
aternative A. Under alternative B the types
and levels of visitor use would be managed
to protect resources and the quality of the
visitor experiences. Where critical resource
degradation was observed, park staff would
direct intensive protection and/or remedia-
tion measures to abate impacts. Visitors
would be free to travel and experience a
variety of recreational opportunities
throughout much of the park.

Alternative C has been identified as the
National Park Service's proposed action/
preferred future direction. The intent under
aternative C isto afford a high level of pro-
tection to significant park resources through
the selective application of aresearch
natural area zone in 46% of the park (46
square miles), instituting a permit system for
private boaters, and using commercial
servicesto direct and structure visitor use.
The research natural areawould be dedica-
ted to resource protection, nonmanipul ative
research, and visitor education. Consump-
tive use of resources, including fishing,
would be prohibited in the research natural
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area. A wide range of recreational and
educational opportunities would be available
to visitors provided that appropriate resource
conditions were maintained. Visitor experi-
ence would be enhanced due to expanded
access throughout the park and higher-
quality resourcesto enjoy. The goal for
commercia service operations would be to
be self-contained, thus reducing the strain on
the limited park facilities. The typesand
levels of visitor use would be managed to
protect resources and the quality of the
visitor experiences.

The concept under dternative D is exactly
the same as alternative C except that (1) the
research natural area zone boundaries would
be dightly different (still compatible with
the Florida Keys National Marine Sanctu-
ary’s preferred alternative for establishing
ecological reservesin the Tortugas area),
and (2) private boaters would not be allowed
to anchor or tie up to a mooring buoy for
diving, snorkeling, etc. in the research
natural area. Private boaters would be
allowed to transit through the research
natural area.

Under dternative E, most of the park would
be designated as aresearch natural areaand
managed accordingly, with primary empha-
Sis on resource protection and conservation.
The aternative recognizes the paramount
importance of preserving the park’s near-
pristine and fragile ecological resources and
takes stepsto closely direct visitor activities
that could result in resource degradation.
Most visitor use would be highly structured
through commercial service providers. The
goal for commercial service operations
would be to be self-contained, thus reducing
the strain on the limited park facilities.
Private boaters would moor at Garden Key
and join tour operations. The types and
levels of visitor use would be managed to
protect resources and the quality of the
visitor experiences.

The potential consequences and environ-
mental impacts associated with imple-
menting each of the alternatives are



evaluated in the “ Environmental Conse-
guences’ section of this document. The
major impacts of implementing alternative
A include continued long-term impacts on
coral reefs and reef fisheries from
unrestricted fishing and recreational uses.
Als0, increases in use would result in minor
to moderate long-term adverse impacts on
the quality of the visitor experience.

The major impacts of implementing alter-
native B would include continued long-term
adverse impacts on coral reefs and reef
fisheries from unrestricted fishing and
recreational uses. Establishing maximum
levels, types, and locations of use would
have long-term minor beneficial impacts on
the quality of the visitor experience.

The major impacts of implementing alter-
natives C and D would include a significant
reduction in the long-term adverse impacts
from fishing and recreational uses through
the establishment of aresearch natural area
in a portion of the park. Establishing visitor
capacities, providing commercial tours
throughout the park, improving and protect-
ing the quality of the resources, and
enhancing interpretation and education
would have long-term major beneficial
impacts on the quality of the visitor experi-
ence. In alternative C, the establishment of
the research natural areain the park and the
establishment of the adjacent ecological
reserve by the Florida Keys National Marine
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Sanctuary would set aside atotal of about
197 square nautical miles where fishing
would not be allowed and the fisheries and
other benthic resources could recover from
overfishing. When implemented, the
combined NPS and FKNMS proposals
would establish the third largest no-take
marine reserve in the world (according to
the National Fisheries Conservation Center).

The major impacts of implementing alter-
native E would include the elimination of
amost al of the long-term adverse impacts
from fishing and recreational uses through
the establishment of aresearch natural area
throughout most of the park. Visitor use
would be highly structured throughout the
park. Visitors without private boats would
have greater opportunities to tour diverse
areasin the park. Establishing visitor capaci-
ties, providing commercial tours, improving
and protecting the quality of the resources,
and enhancing interpretation and education
would have long-term major beneficial
impacts on the quality of the visitor
experience. The restriction against private
boat use and recreationa fishing in most of
the park, and the requirement that these
visitors be with a guide, would change the
nature of the remote marine experience and
sense of freedom now available. Thiswould
have long-term moderate negative impacts
for those visitors with private boats.



UNDERSTANDING PARK PLANNING

The purpose of these two pagesisto explain
what you are going to be reading about in
this document and why.

Park planning is adecision-making
process, and general management planning
isthe broadest level of decision making for
parks. General management plans are
required for al unitsin the national park
system and are intended to set the manage-
ment direction for the park for the next 15 to
20 years. General management planning
constitutes the first phase of tiered planning
and decision making. It focuses on why the
park was established (purpose, significance,
mission) and what resource conditions and
visitor experiences should be achieved and
maintained over time (desired conditions).
The general management plan looks years
into the future when dealing with the frame-
work of natural and cultural processes,
considering the park holisticaly initsfull
ecological and cultural context and as part of
asurrounding region. Site-specific planning
will be donein later implementation plans.

There are two broad pur posesfor a general
management plan:

= Clearly describe the desired conditions,
the specific resource conditions and
visitor experiencesto be achievedin a
park, and identify the kinds of manage-
ment, use, and development that will be
appropriate in achieving and maintain-
ing those conditions.

= Ensurethat this basic foundation for
decision making has been developed in
consultation with interested stakeholders
and adopted by the National Park
Service (NPS) leadership after an
adequate anaysis of the benefits,
environmental impacts, and economic
costs of alternative courses of action.

A general management plan needsto do
two things:
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(1) Clarify and articulatewhat must be
achieved in the park — These require-
ments are based on the park’s purpose,
significance, special mandates, agree-
ments, and the body of laws and policies
directing the management of the
national park system.

Park management is directed by law,
policy, and plans— in that order.
Law and policy deal with musts —
things that must happen in the park
because they have been mandated by
Congress or the NPS |eadership. Park
managers and staffs do not make
decisions about laws and palicies;
they simply implement them.

(2) Make decisions about the most appropri-
ate mix of desired conditions that have
been identified for a park — These
desired conditions may be identified by
the park staff, technical experts, current
and potential visitors, other agencies,
traditional users, regional/area residents,
and the general public.

Laws and policies aswell asthe
park’s purpose, significance, and
mission are the sideboards for deter-
mining which of the suggested
desired conditions can be legitimately
considered.

Planning provides the process for
choosing among the desired condi-
tions. The desired conditions are
grouped appropriately by concept and
expressed as different aternatives. In
other words, various approaches to
protecting the park’ s resources and
allowing visitor use and devel opment
may be possible. These different
approaches are called the alternatives,
and the aternatives are described by
establishing management zones that
tell what specific conditions and
visitor experiences will be achieved
and maintained in each particular area
of the park over time. The sizeand



placement of the different manage-
ment zones usually variesin each
aternative. Determining the best mix
of desired conditions (i.e., the best
aternative) isthe point of the general
management planning process, and
decisions are based on scientific and
academic resource analysis, arigor-
ous eva uation of the natural, cultural,
and social impacts of alternative
courses of action, and consideration
of long-term economic costs.

The example below is meant to simply
illustrate how all that bureacrateseisreally
applied. For the example below, we are
assuming that our desired conditionsarein
line with laws, policies, park purpose,
significance, etc.

Some people might want to double the
number of people allowed out to Dry
Tortugas National Park so that more people
could learn about and enjoy the park and its
resources (a concept/ desired condition for
one dternative). Others might want to limit
the number of people that go to the park to
researchers only so that the park’ s resources
would always remain in near-pristine
conditions (a concept/desired condition for a
second alternative). Many other concepts are
possible. Once concepts are formed, then
decision makers (which includes the
interested public) decide what actions would
have to take place in the park to support this
concept. They do that by establishing
management zones that describe what
specific conditions and visitor experiences
would be achieved and maintained in each
particular area of the park over time. As
shown below, the size and placement of the
management zones would vary with each
aternative concept.

Suppose, for example, we have ahistoric
preservation/adaptive use management zone
and aresearch natural area zone (among
others) that the planning team, park
managers, the public, and others have
developed as appropriate for Dry Tortugas
National Park. (Different management zones

Understanding Park Planning

would be appropriate for different parks.) In
the historic preservation / adaptive use zone
we might develop many structured activities
and opportunities for many visitors
(primarily those on tours) to learn about the
park and its resources while carefully
protecting any historic structures (such as
the fort). Visitors would only be allowed in
the research natural area management zone
with apermit. Thiswould help ensure the
protection of the park’s near-pristine
resources in that management zone. In the
first alternative concept (double the visitors
allowed), the historic preservation / adaptive
use zone might encompass Garden Key/Fort
Jefferson and Loggerhead Key, and the
research natural area might encompass 20
square miles of the most representative of
the park’ s near-pristine resources. In the
second alternative concept above (no one
but researchers), there would be no need for
ahistoric preservation/ adaptive use zone
and the research natural area zone might
encompass the entire park. Although the
reader will find the management zone
descriptions and aternative action
descriptions in this document to be more
complex, thisisthe basic idea of general
management planning.

The other “piece” that needs to be added is
an analysis of the environmental conse-
guences (impacts) of implementing each of
the alternatives — including impacts on the
natural and cultural resources (will the fort
and the coral beds and birds be protected?),
impacts on park visitors (can visitors still
fish, snorkel, and dive to shipwreck sites?),
and impacts on the socioeconomic environ-
ment (can commercial charter boats still take
people to fish, will the ferry to the park still
run, and what will the park be likein 20
years?). These and other important questions
and their answers are what general manage-
ment planning is all about. The method may
seem a bit complex, but the goal issimple
— while considering park visitors and park
resources, what is the best way to manage
the park for the next 15 to 20 years.
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PURPOSE OF AND NEED FOR THE AMENDMENT

General management plans are required for
each unit of the national park system. These
plans provide a clearly defined direction for
visitor use and resource preservation and
provide a basic foundation for decision
making and managing the park unit for the
foreseeable future.

The purpose of this Final General Manage-
ment Plan Amendment / Environmental
Impact Satement for Dry Tortugas National
Park isto set forth the management
philosophy and framework for decision
making and problem solving in the park for
the next 15 to 20 years. The park has been
operating under the General Management
Plan / Development Concept Plan /
Environmental Assessment that was pre-
pared in 1983 (for Fort Jefferson National
Monument) before the site was designated
asanationa park in 1992. Although much
of the 1983 plan is still applicable, NPS
planning guidance has changed and this
older plan does not address current issues.
The older plan needs amending to provide
overall guidance for the future use of
resources and facilities; to clarify research
and resource management needs, priorities,
and strategies; and to address changing
levels of park visitation and use. This new
General Management Plan Amendment will
replace the 1983 plan.

Specific issues to be addressed in this
amendment include protection of near-
pristine resources such as coral reefs and sea
grass beds, the protection of submerged
cultural resources, the management direction
of commercial servicesto provide transpor-
tation and assistance in educating visitors,
and the determination of appropriate levels
and types of visitor use. In 1984 the park
had 18,000 visitors Establishing appropriate
levels of visitor useis especially important.
Last year more than 84,000 people visited
the park. Thefirst quarter visitation numbers
of 2000 are 25% greater than last year.
Managers must take actions to deal with

visitor safety and enjoyment as well as
protect the resources (see “1ssues and
Concerns’ section).

This General Management Plan Amendment
presents and analyzes five aternative future
directions for management and use of Dry
Tortugas National Park (the park or Dry
Tortugas). Alternative A, a“no-action”
alternative, presents what would happen
under a continuation of existing conditions,
without a new management plan, and
provides a basis for comparing the other
aternatives. Alternatives B, C, D, and E (the
“action alternatives’) considered in this
document provide different ways to meet
current and future needs, protect park
resources, and enhance visitor experience.
Alternative C has been identified as the
National Park Service's proposed action /
preferred future direction. The potentia
consequences and environmental impacts
associated with implementing each of the
aternatives are evaluated in the “ Environ-
mental Consequences’ section of this
document.

Vigitation to the park hastraditionally relied
on and would continue to rely on commer-
cial transportation providers under any of
the alternatives discussed in this document.
For that reason, this plan addresses ways for
commercia servicesto help provide for
visitor experiencesin each alternative. The
impacts on commercial operators are ana-
lyzed in the “ Environmental Consequences’
section of this document. A subsequent
concessions contract prospectus will follow
this General Management Plan Amendment/
Environmental Impact Satement to outline
specific operations and equi pment needed to
implement the selected alternative.

BRIEF DESCRIPTION OF THE PARK

Established in 1992 (Public Law 102-525,
Titlell, Oct. 26, 1992), Dry Tortugas
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National Park isin Monroe County, Florida,
70 mileswest of Key West in the Straits of
Florida. The park’ s approximate 100-square-
mile jurisdiction includes seven small keys
(islands) composed of coral reefs and sand
and the surrounding shoals and water.
Totaling 104 acres, the islands are known as
the Dry Tortugas and are situated on the
edge of the main shipping channel between
the Gulf of Mexico, the western Caribbean,
and the Atlantic Ocean. Theislands and
reefs pose a serious navigation hazard to
ships passing through the 75-mile-wide
straits between the gulf and the ocean and
have been the site of hundreds of ship-
wrecks. The earliest known shipwreck
occurred in 1622, and marine casualties,
wrecks, and strandings still occur in the
area. The shipwrecks on the reefs comprise
one of the nation’s principal ship
graveyards.

Fort Jefferson, on Garden Key, isthe park’s
central cultural feature and isthe largest 19™
century American coastal fort. Construction
began on the structure in 1846 but was never
completed. Originaly built to protect ship-
ping access to the gulf, the fort was used as
amilitary prison during the Civil War,
housing Union deserters and four Lincoln
assassination conspirators. Today, thefort is
the primary destination site for people
visiting the park.

Loggerhead Key isthe largest key and con-
tains a brick tower lighthouse that is till
operable. The lighthouse is the most promi-
nent historic structure on that key. Com-
pleted in 1858, the 150-foot tower provides
warning of the Tortugas' dangerous reefs.
The lighthouse was manned by Coast Guard
personnel until recently, when it was turned
over to the National Park Service. Also on
Loggerhead Key are the ruins of the world’s
first marine biological laboratory in the
Western Hemisphere — the Carnegie
Institution of Washington, D.C., Marine
Biology Laboratory.

The remaining keys are Bush, Long, East,
Hospital, and Middle. Because they are
turtle and bird nesting sites, Hospital and
Long Keys are closed to visitors all year;
Bush Key is closed part of the year during
bird nesting season. Middle Key is a sandbar
that is awash in the summer but emerges
intermittently at other times of the year. East
Key isaso asignificant turtle nesting area,
and is closed during the nesting/hatching
period. It contains relatively unaltered
natural vegetation.

The Dry Tortugas are recognized for their
near-pristine natural resources including sea
grass beds, fisheries, and seaturtle and bird
nesting habitat. Pristine, for the purposes of
this document, means in an unaltered natural
condition, and near-pristine meansin an
unaltered natural condition but having minor
effects from current levels of recreational
use and broader environmental influences.
In addition, the tropical coral reef of the
Tortugasis one of the best developed and
most pristine on the continent and possesses
afull range of Caribbean coral species, some
of which are rare elsawhere. These resources
play avital role in South Florida s effortsto
attain a balanced and sustainable ecosystem.
For example, the park’ s protected spawning
habitat produces larger apex predators
(predators at the top of the food chain) and
rich biodiversity of species such asreef fish,
lobster, and shrimp. Movement and flow of
currentsin the keys disperse larvato distant
areas, resulting in benefits to the region’s
fisheries and therefore to recreational and
commercia fishermen beyond the park, as
well asto research scientists.

The primary means of accessto the park are
by commercial boat (tours) or seaplane or
private boat. Visitors come to the areafor
recreational opportunities including touring
Fort Jefferson, snorkeling, scubadiving,
birdwatching, boating, and recreational
fishing.
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PARK PURPOSE

The reason(s) for which the park was
established provides the most funda-
mental criterion for determining
actions proposed in the general
management plan.

Dry Tortugas National Park was established
to “preserve and protect for the education,
inspiration, and enjoyment of present and
future generations nationally significant
natural, historic, scenic, marine, and scien-
tific valuesin South Florida” The new park
supplanted its smaller predecessor, Fort
Jefferson National Monument (established
in 1935). The following management
purposes were identified in the enabling
legiglation (see appendix A for the complete
text of the legislation):

Protect and interpret a pristine sub-
tropical marine ecosystem, including an
intact coral reef community.

Protect populations of fish and wildlife,
including loggerhead and green sea
turtles, sooty terns, frigate birds, and
numerous migratory bird species.
Protect the pristine natural environment
of the Dry Tortugas group of islands.
Protect, stabilize, restore, and interpret
Fort Jefferson, an outstanding example
of 19" century masonry fortification.
Preserve and protect submerged cultura
resources.

In amanner consistent with the
paragraphs above, provide opportunities
for scientific research.

PARK SIGNIFICANCE

The following statements define the
significant attributes that relate to the
park purpose and why the park was
established. Knowing the park’s
significance helps managers set
protection priorities and determine
desirable visitor experiences.

Purpose of and Need for the Amendment

Dry Tortugas National Park is a significant
unit in the national park system because it

contains historic Fort Jefferson, a
militarily and architecturally significant
19" century fort

protects the historic Loggerhead Key
lighthouse and the historic Garden Key
harbor light

possesses one of the greatest
concentrations of historically significant
shipwrecksin North America, with
some dating back to the 1600s
maintains one of the most isolated and
least disturbed habitats for endangered
and threatened sea turtlesin the United
States

supports the only significant sooty and
noddy tern nesting coloniesin the
United States (on Bush and Long Keys)
and harbors the only frigate bird nesting
coloniesin the continental United States
(onLong Key)

serves as an important resting spot for
migrating birds

provides unique opportunities to see
tropical seabirds

protects the least disturbed portion of
the Florida Keys coral reef ecosystem
presents outstanding potential for
education, recreation, and scientific
research related to the park’s
exceptional marine resources

offers a sense of quiet remoteness and
peace in avast expanse of seaand sky
affords an opportunity to understand and
appreciate arare combination of natural,
historic, marine, and scenic resources

PARK MISSION GOALS

Given the purpose and significance,
goals were devel oped to provide
guidance in preserving and protecting
what is significant and communi-
cating the primary themesto the
visitors.
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These areimmediate and long-term goals —
what actions would have taken place over
the life of this plan amendment (1520
years) — to fulfill resource protection,
visitor use, and operational mandates.

All submerged and land-based cultural
resources have been identified,
documented, protected, and/or stabilized.

All terrestrial archeological
resources have been identified,
documented, evaluated, and
protected.

All submerged cultural resources
in 30 feet or less of water have
been identified, documented,
evaluated, and protected.

One example of each type of
armament and the hot shot oven at
Fort Jefferson has been restored.

All periods of Dry Tortugas
history have been researched and
documented.

All historic structures at Dry
Tortugas, including Fort Jefferson
and the Loggerhead Key
lighthouse, have been stabilized.

Thetype and level of public use
does not negatively impact cultural
resources.

All natural resources and associated
values are protected, restored, and
maintained in near-pristine condition.

Habitats impacted by humans are
restored, and the natural environ-
ment is suitable for use by sea
turtles and migrating birds.

Native plants and animals are not
impaired by invasive, exotic
plants.
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The physical oceanography (cur-
rents, tides, and winds) in the area
is understood and is used to man-
age remote sources of pollutants.

The park isinternationally recog-
nized as a center for marine
research.

Thetype and level of public use
does not negatively impact natural
resources.

Human-caused physical damageto
reefs and sea grass meadowsis
eliminated, and natural popula-
tions of fish and marine life are
maintained.

Management decisions are based
on sufficient data, and park poli-
cies support and enhance the sur-
vival of threatened and endangered
Species.

Visitors understand, appreciate, and are
inspired by the park’s historical and
natural resources, and they support the
protection of these resources.

Dry Tortugas provides only mini-
mal onsite visitor services and
facilities and requires park visitors
to be self-sufficient for all their
supplies.

The quality of the visitor experi-
enceis protected by sustaining the
park’s peaceful and remote
character.

All visitors and affiliated political
entities and interest groups under-
stand why the park was estab-
lished and work cooperatively to
achieve its purpose and mission.

Commercia operators are aware
of park purpose and convey that to
their customers.



Available park facilities, infra-
structure, and services are suf-
ficient to support operational
needs, park staff, and visitors;
appropriate recreational oppor-
tunities are safe and adequate for
visitors and employees.

Facilities and infrastructure are
sufficient to support park
operations and visitor needs, in
conformance with state and federal
laws and the park purpose.

“Interpretation” isan educational
activity that is designed to stimulate
curiosity, convey messages to the
visiting public, and help the public
under stand, enjoy, appreciate, and
protect the resources. The orientation
aspect of interpretation istelling
visitors where the visitor center is,
what there isto see, how to get there,
and where the restrooms are. But more
important is determining what visitors
should learn about the park — the
inter pretive themes —and how they
would best learn that information —
through media such as an audiovisual
program, a wayside exhibit (an outside
inter pretive panel), a self-guiding
brochure, a guided tour, or some other
means. When determined, thisis called
the interpretive program for the park.

Dry Tortugas National Park isa
responsive and efficient organization,
enhancing managerial capabilities
through initiatives and support from
other agencies, organizations, and
individuals.

Title to Loggerhead Key and
submerged lands within the park
boundary are transferred to the park,
in accordance with the park’s
enabling legidlation.

Cooperative relationships are
developed to assist in and carry out
the park purpose.
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COLLECTIVE MISSION AND
MISSION GOALSOF THE NPS SOUTH
FLORIDA UNITS

Collectively, the South Florida parks face
similar challenges and demands. They
confront related environmental threats and
impacts from urban growth. They share
common publics and visitor needs, and they
maintain relationships with many of the
same public and private entities throughout
South Florida. They preserve the most intact
portions of the South Florida ecosystem and
play vital rolesin sustaining the health of
that system. Because the parks have so much
in common, it isimperative that they coordi-
nate the management strategies, crossing
unit and agency boundariesin ways that
serve the ecosystem’ s overall needs.

To meet these challenges, the four parks
have identified a common mission and a
series of mission goals (see appendix B).
The mission reflects the collective purpose,
significance, and special mandates of the
National Park Service in South Florida. The
mission goals identify what the parks
envision as desired future conditions. Both
the mission and the mission goals conform
to the NPS Strategic Plan. The collective
mission goals, however, have been redefined
so that they fit the needs of the South
Florida parks.

ISSUES AND CONCERNS

The public, park staff, and planning team
members (the team of people responsible for
preparing this plan) identified a number of
issues facing Dry Tortugas Nationa Park.
The issues and concerns generally involve
determining the appropriate visitor capacity,
types and levels of facilities, services, and
activities while remaining compatible with
desired resource conditions. The general
management plan amendment will provide a
framework or strategy for addressing the
following issues within the context of the
park’s purpose, significance, and mission
goals.
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Visitation at Dry Tortugas National Park
has risen from 18,000 visitorsin 1984 to
84,000 visitorsin 1999. Thefirst quarter
visitation numbers of 2000 are 25%
greater than last year. Increased popu-
larity of the park strains facilities,
compromises visitor safety and quality
of visitor experience, and threatens
resources. The number of visitors and
types and levels of activities lack

bal ance against the needs of vegetation,
wildlife and aquatic life, historic struc-
tures, and their environments. There are
concerns that the trend in increased
visitation will destroy the very resource
gualities that make the area special.

Research indicates that recreational
fishing, especialy for trophy fish, is
having a significant detrimental impact
on thefisheriesin the entire region. The
contribution of these largest fish to
production in the Tortugas region is
essential to the marine-based ecology
and economy.

There has been a steady increase of
interest by the commercial sector during
the past few yearsto operate in the park.
Interest has been expressed for much
larger vessels, which would bring many
more visitorsinto the park. Park man-
agers were concerned that the fragile
resources in the park might suffer asa
result of the increases being contempla-
ted. Thisresulted in amoratorium being
placed on new commercial activity in
the park until this planning effort was
completed. Park managers need the
direction from this plan to efficiently
and effectively manage appropriate
types and levels of commercial services
at Dry Tortugas National Park.

Although many of the park’ s resources
maintain high levels of integrity and
near-pristine conditions, some resources
such as coral reefs and sea grass mead-
ows are being degraded by pollution
from outside the park and by damage
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from divers, snorkelers, and the use of
anchors. In addition, the potential exists
for the loss of historic fabric at Fort Jef-
ferson and artifacts at shipwreck sites.
As visitation increases, resource values
could be compromised even more.
Lacking strategies to balance location
and density of visitor activities will
make it difficult for the park to protect,
restore, and maintain resource
conditions.

Dry Tortugas National Park contains
many natural and cultural resources
across a vast expanse of sea. Transporta-
tion to and within the park allows
visitors limited access to park resources,
which minimally achieves the park goals
of educating visitors and providing a
quality experience. Without a vessdl,
those resources are relatively inacces-
sible to most visitors. Commercial ser-
vices support avariety of visitor activi-
ties, including sailing; transportation by
boats, ferries, and air taxis; and guided
history tours and tours for photography,
wildlife watching, snorkeling, diving,
and fishing. Although activities are
appropriate for private individuals to
enjoy, it isequally appropriate to offer
these activities for visitors through the
commercia sector.

However, the current park management
framework lacks critical tools for
initiating, continuing, modifying, or
eliminating commercial services at
specified locations. Many public
commentors acknowledge the value of
commercia services but express con-
cern that irreparable damage to the
park’s sensitive cultural and natural
resources could result from overuse
unless visitation levels and types of
activities and their locations are

bal anced with resource preservation.

Most visitors come between March and
July. Visitors seeking quiet and solitude
during this time complain that these
experiences are not available due to



overcrowding and overuse. A continued
increase in visitation numbers will likely
degrade the experience even more for
some visitors. With more users, noise
levelswould likely increase, and there
would be more competition for services
and facilities and increased safety con-
cerns. The management tools currently
in use do not limit the numbers of
visitors or disperse visitors to maintain a
safe and high-quality experience during
peak visitation periods.

Visitors and the general public have
expressed varying opinions as to the
type and level of facilities that the park
should offer. Some prefer minimal facil-
ities, while others would like additional
restrooms, campsites, showers, mooring
buoys, and dock space. Infrastructure
such as the sewage disposal systemis
inadequate for current levels of visita-
tion. Freshwater storage and processing
are at capacity and will not support
additional demand. Optionsto provide
basic utilities and other facilities are
greatly restricted by the limited land
area, its closeness to open water, and the
need to generate power to treat water
and wastewater. Power must be
generated onsite with diesel-fueled
generators. Also, intrusionsinto historic
and submerged cultural resource sites
present concerns. Currently, thereisan
imbalance between visitation levels,
facility and infrastructure capacity, and
the need to maintain near-pristine
resource qualities in accord with the
park’s purpose.

Although research programs are imple-
mented when funds permit, an ongoing
program with cultural and natural
resource indicators and a monitoring
system to determine status and trends of
resource conditions do not exist.
Without baseline natural and cultural
resource information, the National Park
Service cannot become aware of
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undiscovered significant resourcesin the
park, impacts affecting resources, and
management strategies needed to
maintain and protect the resources.

The National Park Serviceisincreasing-
ly aware of the need to develop a
mutually beneficial working relationship
that extends beyond park boundaries.
This need holds true in working with
various entities including other govern-
ment agencies, community groups,
commercia organizations, and
individuals. Asinterest in the Dry
Tortugas areaincreases, there are
opportunities to establish partnerships
with other managers and operators.

ISSUESBEYOND THE
SCOPE OF THISPLAN

This plan isintended to establish general,
conceptual guidance for the management of
Dry Tortugas National Park. Subsequent
plans and reports will implement this
management plan and provide more detailed
management direction. These planswould
include a concessions contract prospectus, in
which specific commercial services parame-
ters, feasibility analysis, and operations
options would be outlined. The park also
needs an interpretive plan that establishes
interpretive themes and the ways they will
be communicated to the visitor and the
public at large. These implementation plans
and details are beyond the scope of this
management plan. (See the “ Recommenda-
tions for Future Research and Planning”
section for more information.) No other
issues were raised during scoping that are
beyond the scope of this management plan.
Although many of the park’ s resources
maintain high levels of integrity and near-
pristine conditions, some marine resources
such as cora reefs and sea grass meadows
are being degraded by pollution, climate
changes, and extreme natural events. These
external forces are beyond the scope of this
plan.
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AND AGREEMENTS
In the process of preparing this General establishing legidation or that are required
Management Plan Amendment, the planning because of a signed agreement with others.
team looked at things the park must do
regardless of which alternative isimple- PARK MANDATESAND
mented. These “must dos’ fal into two AGREEMENTS
categories— (1) things that are required
because of laws and policies that apply There are no special park mandates or
throughout the National Park Service agreements in the legidlation that established
(servicewide), and (2) things that are the park other than fulfilling the park
specific to Dry Tortugas National Park purposes stated previoudly.

because they are mandated in the park’s

NATIONAL PARK SERVICE ORGANIC ACT (16 U.S.C.1, et seq.) — to conserve the
scenery and the natural and historic objects and the wildlife herein and to provide for the
enjoyment of the same in such a manner and by such means as will leave them unimpaired for
the enjoyment of future generations.

PUBLIC LAW 102-525 — in October, 1992, Congress established Dry Tortugas National
Park to (a) protect and interpret a pristine subtropical marine ecosystem, including an intact
coral reef community; (b) to protect fish and wildlife, including (but not limited to) loggerhead
and green seaturtles, sooty terns, frigate birds, numerous migratory bird species; (c) to protect
the pristine natural environment of the Dry Tortugas group of islands; (d) to preserve and
protect submerged cultural resources; and (€) in a manner consistent with the above, provide
opportunities for scientific research.

EXECUTIVE ORDER 13089 — to preserve and protect the biodiversity, health, heritage,
and socia and economic value of U.S. coral reef ecosystems and the marine environment. All
federal agencies whose actions may affect U.S. coral reef ecosystems shall to the extent
permitted by law, ensure that any actions they authorize, fund, or carry out will not degrade the
conditions of such ecosystems.

According to Webster's New Collegiate Dictionary

conserve —to keep in a safe or sound state

unimpaired — uninjured, left complete or entire

intact — untouched by anything that harms or defiles

protect — to cover or shield frominjury or destruction

preserve —to keep intact, save, to keep from injury

degrade — to reduce from a higher to alower rank or degree, to depreciate
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Servicewide Laws and Policies and Special Park Mandates and Agreements

SERVICEWIDE LAWSAND POLICIES

General
Law or Policy M anagement Direction / Action
NPS Organic Act The National Park Service will “conserve the scenery and
NPS Management Policies the natural and historic objects and the wildlife therein and

to provide for the enjoyment of the same in such manner
and by such means as will leave them unimpaired for the
enjoyment of future generations.”

Director’s Order 55, “Interpreting the “NPS Obligation to Conserve and Provide for Enjoyment
Organic Act of Park Resources and Values. Congress, recognizing that
the enjoyment by future generations of the national parks
can be assured only if the superb quality of park resources
and valuesisleft unimpaired, has provided that when there
isaconflict between conserving resources and values and
providing for enjoyment of them, conservation isto be
predominant.”

NPS management policies acknowledge that
providing opportunities for public enjoyment isa
fundamental part of the NPS mission. But they
emphasize that recreational and other activities,
including NPS management activities, may be
allowed only when they will not cause impairment or
derogation of a park’s resources, values, or purposes.
The sole exception is when an activity that would
cause impairment or derogation is specifically
mandated by Congress.

Public Law 95-625; NPS Management | NPS management plans must include measures for
Palicies; protecting the parks’ resources and “indications of

16 USC 1a-7(b)(4) potential modifications to the external boundaries of the
unit and the reasons therefore” (PL 95-625).

Natural Resources

The primary goal of natural resource management is to preserve the components and processes of
the Dry Tortugas naturally evolving ecosystems. These components include the natural
abundance, diversity, and ecological integrity of the park’ s wildlife and vegetation. The park’s
natural resources will continue to be managed in accordance with laws and NPS policies and
regulations, including those below.

Law or Palicy Management Direction / Action
National Environmental Natural Resour ces— General: This act directs agenciesto
Poalicy Act Guidelines, NPS- | “encourage productive and enjoyable harmony between man and his
12 environment; to promote efforts which will prevent or eliminate

damage to the environment and biosphere and stimulate the health
and welfare of man and to enrich the understanding of the ecological
systems and natural resources important to the Nation . ... "
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Law or Policy

Management Direction / Action

NPS Management Policies

NPS Natural Resources
Management Guideline
(NPS-77)

Endangered Species Act of
1973

Migratory Bird Conservation
Act of 1929

Fish and Wildlife
Coordination Act of 1958

Marine Mammal Protection
Act of 1972

Title 36 Code of Federal
Regulations 1.5, 1.6 1.10,
21,22,23,24,25

NPS Natural Resources
Management Guideline
(NPS-77)

Policies and guidelines for natural resources direct that the park must

- ldentify and complete the inventories of natural resources for
baseline information.

- Maintain and protect the natural ecological processes occurring in
the Dry Tortugas and its immediate environs.

- Minimize impacts of human activities, developments, and uses on
marine and terrestrial resources.

- Establish systems to monitor the condition of key natural
resources and to identify and monitor threats to those resources.

- Continue to close areas of the park to protect birds and turtles
during nesting season.

Manage endangered, threatened, and candidate species.

The 36 CFR provides authorization for
Closing areas and limit public use to protect resources
Providing public notice of closures or use limits.
Prohibiting the destruction, defacing, or disturbing resources.
Protecting fish and wildlife and permit research.
Research Natural Areas: “Managers should give consideration to
the establishment of restricted waters in which no fishing is allowed.
These areas can be valuable for the study of unaltered ecological
processes and serve as important baselines or control areas for
harvested populations of fish.” (Chapter 3, page 34)

“Prime examples of natural ecosystems and areas with significant
genetic resources with value for long-term baseline observational
studies or as control areas for comparative studies involving

mani pulative research outside the park may be recommended ... for
designation as research natural aress.

Research natural areas will be managed to provide for greatest
possible protection of site integrity in accordance wit their
designation. Activitiesin research natural areas will be restricted to
nonmanipulative research, education, and other activities that will
not detract for the area s research values.” (Chapter 4, Special Park
Designations, pg. 14)

Executive Order 13089,
Coral Reef Protection,
signed June 11, 1998, by
President Clinton.

Coral Reefs: The order helps fulfill the purposes of the Clean Water
Act of 1977, as amended (33 USC 1251, et seq.), the Coastal Zone
Management Act (16 USC 1451 et seq.), the Magnuson-Stevens
Fishery Conservation and Management Act (16 USC 1801, et seq.),
the National Environmental Policy Act of 1969, as amended (42
USC 4321, et seq.), the National Marine Sanctuaries Act (16 USC
1431, et seq.), the National Park Service Organic Act (16 USC 1m et
seg.), the National Wildlife Refuge System Administration Act (16
USC 668dd-ee), and other pertinent statutes, to preserve and protect
the biodiversity, health, heritage, and social and economic value of
U.S. coral reef ecosystems and the marine environment (see
appendix C for Executive Order 13089).

The order directs that all federal agencies whose actions may affect
U.S. coral reef ecosystems shall: (a) identify their actions that may
affect U.S. coral reef ecosystems; (b) utilize their programs and
authorities to protect and enhance the conditions of such ecosystems,
and (c) to the extent permitted by law, ensure that any actions they
authorize, fund, or carry out will not degrade the conditions of such
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Servicewide Laws and Policies and Special Park Mandates and Agreements

Law or Policy

Management Direction / Action

Executive Order 13089,
(cont.)

ecosystems. The U.S. Coral Reef Task Force duties include coral
reef mapping and monitoring; research; conservation, mitigation,
and restoration; and international cooperation. Devel opment of the
general management plan amendment for Dry Tortugas National
Park has been consistent with the directives of this order. Duties and
plans of the U.S. Coral Reef Task Force will support and not
supercede recommendations of this management plan.

Executive Order 13158
“Marine Protected Areas’

Marine Protected Areas. Thisorder helpsfulfill the purposes of
the National Park Service Organic Act, the National Marine Sanctu-
aries Act, and other pertinent statutes. The purpose of the order isto
(a) strengthen the management, protection, and conservation of
existing MPAs; (b) develop a scientifically based, comprehensive
national system of marine protected areas representing diverse U.S.
marine ecosystems, and the nation’s natural and cultural resources,
and (c) avoid causing harm to marine protected areas through
federally conducted, approved, or funded activities.

The order directs that each federal agency whose actions affect the
natural or cultural resources that are protected by a marine protected
area shall identify such actions and shall avoid harm to those natural
and cultural resources. Each agency affected by this order shall
prepare and make public annually a concise description of actions
taken by it the previous year to implement this order, including a
description of written comments by any person or organization
stating that the agency has not complied with this order and a
response to such comments by the agency. (See appendix C.)

Executive Order 11990,
“Protection of Wetlands”

Wetlands: This order requires federal agenciesto avoid, to the
extent possible, the long- and short-term adverse impacts associated
with the destruction of modification of wetlands.

Executive Order 11988,
“Floodplain Management”

Floodplains: Thisorder requires federal agenciesto avoid, to the
extent possible, the long- and short-term adverse impacts associated
with the occupancy and modifications of floodplains and to avoid
direct and indirect support of floodplain development wherever there
is apracticable alternative.

National Parks Omnibus
Management Act of 1998,
Title 11, Resource Inventory
and Management

Scientific Research and Monitoring: Title 1, Sec. 201. Purposes.

The purposes of thistitle are —

(2) to enhance management and protection of national park
resources by providing clear authority and direction for the
conduct of scientific study in the national park system and to
use the information gathered for management purposes;

(4) to encourage othersto use the national park system for
study to the benefit of park management as well as broader
scientific value, where such study is consistent with the
National Park Service Organic Act of 1916

Sec. 204 Inventory and Monitoring Program
The Secretary shall undertake a program of inventory and
monitoring of national park system resources to establish
baseline information and to provide information on the long-
term trends in the condition of national park system
resources. The monitoring program shall be developed in
cooperation with other federal monitoring and information
collection efforts to ensure a cost-effective approach.

Sec. 206. Integration of Study Results into Management Decisions
The Secretary shall take such measures as are necessary to
assure the full and proper utilization of the results of
scientific study for park management decisions.
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Law or Policy

Management Direction / Action

NPS Natural Resources
Management Guideline
(NPS-77), Chapter 2, page
95

Marine Resour ces: “ Objectives for marine resource management
are the following:

1. Inventory all ecosystem components

2. Maintain and restore all components and processes of naturally
evolving park marine ecosystems, recognizing that change caused by
extreme natural events (e.g., storms, red tide, El Nizo) isan integral
part of functioning natural systems.

3. Maintain natural genetic diversity of marine ecosystems.

4. Maintain or improve water quality affecting marine ecosystems.
5. Maintain or improve air quality affecting marine ecosystems.

6. Maintain natural marine viewsheds.

7. Protect and restore threatened and endangered species and their
critical habitat.

8. Regulate and mitigate human activities to minimize adverse
impacts.

9. Determine limits of natural system variation (baseline condition).
10. Monitor system dynamics to detect abnormal changesin timeto
affect remedial actions.

11. Educate visitors about the importance and fragility of marine
resources, threats to them, and mitigation to lessen impact.”

Cultural Resources

Under dl aternatives, the park’s cultural resources (land-based and submerged) will be protected
and preserved in accordance with applicable laws and NPS policies and regulations, including

those listed below.

Law or Policy

Management Direction / Action

Sandards for the Treatment

of Historic Properties (1995)
NPS Director’s Order #28
(1998)

Sandards for the Treatment
of Historic Properties (1995)

NPS Director’s Order #28
(1998)

Act (1966)

NPS Director’s Order #28
(1998)

Archeological Resources
Protection Act, (1979)

Act (1966)

The Secretary of the Interior’s

The Secretary of the Interior’s

National Historic Preservation

National Historic Preservation

L and-based Cultural Resour ces: Continue preservation measures
at Fort Jefferson to arrest masonry deterioration and retain the
essential architectural character and configuration of the structure
and its contributing features. All stabilization and
preservation/maintenance undertakings will follow The Secretary of
the Interior’s Sandards for the Treatment of Historic Properties.

Preserve and protect land-based national register properties— e.g.,
Fort Jefferson and the Loggerhead Key lighthouse and associated
structures

Assess all activities, including ground or offshore disturbances, for
the potential to disturb archeological resources. If significant
resources were identified in project areas, avoid them if at al
possible, or undertake appropriate data recovery measures before
possible construction disturbance.
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Servicewide Laws and Policies and Special Park Mandates and Agreements

Law or Policy

Management Direction / Action

NPS Management Policies
(1988); NPS Abandoned
Shipwreck Act Guidelines
(1990), National Historic
Preservation Act (1966)

Submerged Cultural Resources:
In accordance with appropriate professional standards, stabilize
and preserve historic shipwrecks and submerged cultural
resourcesin place.

= Permit limited archeological investigations only under an
approved research design.

= Document and evaluate the significance of submerged cultural
resources according to the eligibility criteria of the National
Register of Historic Places.

=  Monitor submerged cultural resources to assess site conditions
and undertake remedial preservation treatments as necessary.

= Assessthe suitability of documented sites for public
visitation/interpretation. Sensitive sites would remain off
limits to the public.

=  Continue archeological surveysto inventory and evaluate
submerged cultural resources within the park at depths of less
than 30 feet. Eventualy, complete archeological survey for the
entire park waters at all depths

Visitor Use and Safety

Law or Policy

Management Direction / Action

Safe harbor adheres to
marine traditions.

Safe Harbor: Because the park contains the only islands for
many miles, afford safe harbor to any vessel when warranted.

An executive memorandum
signed by President Clinton
on April 22, 1996 directed
the Federa Aviation
Administration and the
National Park Serviceto
“develop appropriate
educational and other
materials for the public at
large and all aviation
interests that describe the
importance of natural quiet
to park visitors and the need
for cooperation from the
aviation community.”

NPS Management Policies

Natural Soundscape: Americans regard parks as national
treasures set aside to preserve this country’s natural and cultural
heritage and associated values and resources. The park system
includes some of the quietest places on earth, and this quiet is
valued as aresource in keeping with the NPS mission. The
resourceis called the natural soundscape and includes silence,
solitude, and tranquility along with sounds of nature such as birds
calling or waves gently washing against the shore. Soundscape
also involves those sounds inherent in cultural settings.

Today, many parks may appear asthey once did historically, but
they no longer sound as they did in the past. Increasingly,
intruding external and internal sources of noise affect not only
the visitor experience but the resources as well. As stated by NPS
Director Robert Stanton, “Natural sounds are part of the special
places we preserve. Rustling winds in the canyons and the rush of
watersin the rivers are the heartbeat and breath of some of our
most valuable resources.” Noise sourcesin Dry Tortugas include
watercraft, aircraft, generators, and other equipment associated
with maintenance and park operations. In addition, visitors
themselves may be a source of intrusive sounds.

Proper management of noise sources is necessary to preserve or
restore the natural soundscape.
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Law or Palicy

Management Direction / Action

National Parks and
Recreation Act, 1978

Levelsof Visitation/Carrying Capacity: The National Park
Serviceisrequired by law to address carrying capacity (how
many people can visit the park and specific sites without
damaging the resources or visitor experience) in planning for
parks. One product of the process for developing this general
management plan amendment was the identification of arange of
numbers that would indicate the visitor carrying capacities for
key park areas. These capacities acknowledge the strong
relationship among the number of visitors, the quality of the
visitor experience, and impacts on the resources. Specific use
capacities for park sites such as coral reefs and Fort Jefferson
have been defined based on current scientific information and
daily park operational knowledge (seetable 1) The process for
determining carrying capacities includes

Developing management zones that define desired visitor
experience and resource conditions for each area of the park.
Determining a range of the number of visitors at one time at
specific sites and attractions.

Developing indicators that can be monitored to ensure that
desired visitor experience and resource conditions are
achieved.

Developing a systematic monitoring process.

Incorporating the freedom to lower or raise capacities if
standards indicate that no resource damage is occurring or
standards warn that conditions require management action.

Americans with Disabilities
Act; Uniform Federal
Accessibility Sandards; and
NPS Management Policies;
Architectural Barriers Act
of 1968; Rehabilitation Act
of 1973

Accessibility: Make visitor and management facilities as
accessible as practicable, depending on the nature of the areaand
of the facility, to persons with visual, hearing, mobility, and
mental impairments. Strive to provide the highest level of
accessihility possible to facilities, programs, and services,
consistent with the nature of the area, the conservation of
resources, and the mandate to provide a quality experience for
everyone.

Meet accessibility standards on visitor transportation vessels and
aircraft within the limits of marine and aircraft design and safety
requirements. Work with organizations that encourage and enable
use of park areas by specia populations, which will increase
awareness of the needs of these populations and help to ensure
that potential visitors with particular needs are aware of the
opportunities offered at the Dry Tortugas.

NPS Management Policies;
Loss Control Management
Program Guidelines (NPS-
50); Federal Assistance and
Interagency Agreement
Guideline (NPS-20);
National Security Decision
Directive 259.

Visitor Safety: Although visitors assume a certain degree of
responsibility for their own safety when visiting Dry Tortugas,
strive to ensure that there are no hazards posing a serious threat
to human health and safety. Ensure that actions to prevent known
hazards will not conflict with NPS mandates to preserve the
park’s resources.
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Servicewide Laws and Policies and Special Park Mandates and Agreements

Law or Palicy M anagement Direction / Action
NPS Management Policies, | Interpretation and Education: The National Park Service will
chapter 7 conduct interpretive programsin all parksto instill an

understanding and appreciation of the value of parks and their
resources; to develop public support for preserving park
resources,; to provide the information necessary to ensure the
successful adaptation of visitorsto park environments; and to
encourage and facilitate appropriate, safe, minimum-impact use
of park resources.

Commercial Services

Law or Policy M anagement Direction / Action
The Omnibus Park Management Act of Concession Activities: Concession activities and
1998 was passed by Congress and development shall be limited to those facilities and

signed into law November 13, 1998.
Section IV of the Omnibus Act, which
deals directly with NPS concessions, is
called the National Park Service
Concessions Management |mprovement
Act of 1998. This legislation supercedes
the Concessions Policy Act of 1965,
which has guided Park Services
management of concessions for the last
30 years.

The U.S Code of Federal Regulations
(36 CFR) section 5.3 requires that all
commercial activitiesin national parks
be authorized by a written instrument
(contract or permit).

The Cost Recovery Act (16 USC 3a)
requires the National Park Service to
recover al costs associated with
administering and monitoring business
permits.

The National Park Service guidelines that
are applicable to commercial services
include:

* Concessions Guidelines (DO- 48)

* | oss Control Management Program

Guideline (DO- 50)

* Special Park Uses Guidelines DO- 53

* Public Health Management Guideline
(DO- 83)

These guidelines, along with fundamental
policies, standard contract language, and
operating practices, are used in managing
commercial activities throughout the
national park system.

services that are necessary and appropriate for
public use and enjoyment of the park. All
commercial activities shall be consistent with the
preservation and conservation of resources and
values for which the park was established. Conces-
sion activities should be authorized in a manner
consistent with a reasonable opportunity for the
concessioner to realize a profit. To encourage
competition among perspective bidders Existing
concessioners would not have a preferential right of
renewal. For further details, see appendix D.
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Energy Management

Law or Policy Management Direction / Action
Executive Order 13123, “Greening the Energy Management: This order has many
Government through Efficient Energy requirements, but the bottom line is that agencies
Management (PL 95-619, 92 Stat.. 3206, | have been given a goal to reduce their energy
42 USC 8252 et seq.) consumption by 30% from the base year of 1990 by
the year 2010.
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IMPACT TOPICSELIMINATED FROM FURTHER EVALUATION

The following impact topics were eliminated
from further evaluation. These topics are
briefly discussed below and are not analyzed
in detail in this document due to the follow-
ing: (a) implementation of the alternatives
would have no discernible effect on the
topic or resource or (b) the resource does not
occur in the park.

CLIMATE

The Dry Tortugas region has atropical mari-
time climate, driven in large part by the
influence of the Caribbean Sea and the
Bermuda/Azores high pressure system.
Seasonal variationsin position and inter-
actions with other air masses affect tempera-
ture, precipitation, and wind speed in the
lower Keys. Two primary climatic seasons
are present. The rainy season occurs from
about May to October. The dry season
typically extends from November to April.
In addition to a comparative reduction in
rainfall, the dry season is punctuated by
rapidly dissipating cold fronts. Winds from
the east-southeast typically prevail during
the rainy season and from the east-northeast
during the dry season. These wind patterns
are disrupted by occasional cyclonic
disturbances, including hurricanes, during
the rainy season and cold fronts accom-
panied by strong winds from the northwest
during the dry season.

Temperaturesin the Florida Keys are the
most moderate in Florida, and Key West
receives about 3,300 hours of sunshine per
year, the most in the state (Schomer and
Drew 1982). Temperaturesin the Dry
Tortugas vary little from the rest of the
Keys, typically being within 33°F to 37°F
(1°C to 3°C) of other areas. Highest
temperaturestypically occur in July and
August and approximate 90°F (32°C).
Lowest temperatures typically do not drop
below 66.2°F (19° C).
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TheKeysarethedriest areain Florida. Due
to itsrelatively remote positioning from the
mainland and Florida Bay, the Dry Tortugas
isone of the driest areas in the Keys. Precip-
itation averages about 49 inches (125
centimeters) per year with 66% to 80% of
the total annual precipitation occurring from
May to October (Schomer and Drew 1982).
Most rainfall results from local convective
storms, which occur most typically in
September and are least common in March.
Precipitation from individual hurricanes
typically ranges from 5 to 10+ inches (13 to
26) centimeters but can exceed 19.7 inches
(50 centimeters).

The Florida K eys experiences more tropical
depressions and hurricanes than any other
area of the North American continent.
Storms typically occur between June and
November and peak in September and
proximal months. Twenty hurricanes
traversed Monroe County between 1900 and
1990, 11 of which were class 3 or greater
(Neumann 1993). Wind effects from hurri-
canes can substantially affect marine as well
asterrestrial structures, and the devel opment
of many reef-building species of the Dry
Tortugas has been affected by winds
associated with both tropical depressions
and hurricanes (e.g., Knowlton and Lang
1981; Mah and Stearn 1986; Rogers et al.
1991; Wulff 1995).

AIR QUALITY

Due to the remote location of the park
(about 70 miles west of Key West) and year-
round winds, the air quality is not signifi-
cantly impacted by external land-based
pollution or airborne contaminants (e.g.,
urban or industrial pollutants, power
generating pollutants, dust, etc.). Thereisno
source of airborne pollution at or near the
Dry Tortugas. It has been hypothesized that
airborne dust particles from the Sahara
Desert may be providing a source of



PURPOSE OF AND NEED FOR THE PLAN

nutrients and iron to places as far away as
the Gulf of Mexico, but the implementation
of any of the alternatives proposed in this
document would have no impact on this
phenomenon. In addition, this possible
external source of nutrients has not been
scientifically validated.

SOILS

The Dry Tortugas is the westernmost
extension of the oolitic facies of the Miami
limestone (Hoffmiester 1974). No sources
were found indicating that a soil analysis has
been performed at the park. A detailed
analysis of soilsfrom Monroe County is
available from the Natural Resources
Conservation Service, including Key West.
No management action proposed in any of
the alternatives would impact soils.
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PRIME AND UNIQUE FARMLANDS

The U.S. Department of Agriculture defines
prime farmland as the land that is best suited
for food, feed, forage, fiber, and oilseed
crops; unique farmland produces specialty
crops such asfruit, vegetables, and nuts.
According to an August 11, 1980, memoran-
dum from the Council on Environmental
Quality, federal agencies must assess the
effects of their actions on soils classified by
the Soil Conservation Service as prime or
unique. According to the U.S. Department
of Agriculture, Natural Resources
Conservation Service' s definition of prime
farmlands, the land of the Dry Tortugasis
not appropriate for prime farmland
designation.



RELATIONSHIP OF OTHER PLANNING EFFORTSTO THIS
MANAGEMENT PLAN AMENDMENT

U.S. CORAL REEF TASK FORCE —
THE NATIONAL ACTION PLAN TO
CONSERVE CORAL REEFS

The action plan was produced by the Work-
ing Group of the United States Coral Reef
Task Force in response to its request for a
cohesive national strategy to implement
Executive Order 13089 on coral reefs (see
appendix C). These actions were devel oped
in consultation with various stakeholders
and cover the spectrum of coral reef
conservation from mapping, monitoring,
management, and research to education and
international cooperation. The plan callsfor
designating 20% of all U.S. coral reefs as
no-take ecological reserves by 2010,
mapping all U.S. coral reefs by 2009, and
monitoring to build an integrated national
reef monitoring system that profiles and
tracks the health of U.S. coral reefs.
Collectively, these actions are intended to
provide a comprehensive road map for
federal, state, territorial, and local actionsto
reverse the worldwide decline and loss of
coral reefs. Thisisaliving document,
intended by its authorsto be revisited and
revised regularly, and to be augmented by
agency implementation plans and an annual
report from each task force member agency
summarizing significant issues and accom-

plishments related to coral reef conservation.

This general management plan amendment
for Dry Tortugas Nationa Park has been
coordinated with the national initiative, and
approval of aternatives B, C, D, or E would
advance the two fundamental goals of the
task force's action plan.

FLORIDA KEYSNATIONAL MARINE
SANCTUARY — DRAFT TORTUGAS
ECOLOGICAL RESERVE SUPPLE-
MENTAL ENVIRONMENTAL IMPACT
STATEMENT / DRAFT MANAGEMENT
PLAN

Dry Tortugas National Park is completely
surrounded by the Florida Keys National
Marine Sanctuary. The sanctuary is part of

25

the National Oceanic and Atmospheric
Administration, Department of Commerce.
This agency creates and adopts management
plans for the sanctuary. The Marine
Sanctuaries Division of the National
Oceanic and Atmospheric Administration
working in cooperation with the state of
Florida and the Gulf of Mexico Fishery
Management Council proposesto establish a
151-square-nautical-mile no-take ecological
reserve in the remote westernmost portion of
the Florida Keys National Marine Sanctuary.
A Draft Tortugas Ecological Reserve
Supplemental Environmental |mpact
Satement / Draft Management Plan is being
closely coordinated with this NPS General
Management Plan Amendment /
Environmental Impact Statement and will
address only the proposed boundaries and
regulations for the Tortugas Ecol ogical
Reserve, which iswithin the sanctuary. The
ecological reserve concept was presented in
the sanctuary’ sinitial Draft Environmental
Impact Satement as atechnigue to restore
and protect natural spawning, nursery, and
permanent resident areas for marine life, and
critical habitats not already protected by
fisheries management regulations.

All aspects of planning by the sanctuary and
the National Park Service have been
coordinated, including the involvement of
the local and national publics. Although
these agencies have different and distinct
missions and responsibilities, it is recog-
nized that the resources being managed are
inextricably linked. Therefore the actions of
one agency will affect the effectiveness of
the other agencies' actions. It istheintent of
both agencies that the plans and subsequent
management of the park and the sanctuary
complement and support each other.

GULF OF MEXICO FISHERY
MANAGEMENT COUNCIL — REEF
FISH FISHERY MANAGEMENT PLAN

The Gulf of Mexico Fishery Management
Council isamending their Reef Fish Fishery



PURPOSE OF AND NEED FOR THE PLAN

Management Plan to propose as a preferred
aternative — the permanent closureto
fishing of the Tortugas South area and the
portion of Tortugas North in the council's
jurisdiction. Also, the state of Floridais
drafting fishing regulations to prohibit
fishing in those portions of Tortugas North
that are within state waters. Combined, these
proposed actions will result in comprehen-
sive protection for habitats from shallow to
deep water extending from the park into
sanctuary waters and Gulf of Mexico
Fishery Management Council waters.

SOUTH FLORIDA ECOSYSTEM
RESTORATION TASK FORCE —
STRATEGIC PLAN

The interrelationship of and balance
between the natural and built environment in
South Florida has been the subject of much
planning and manipulation throughout the
20th century. For example, less than 50% of
the original wetlands of the Everglades
remain after canalization to make more land
available to agriculture and devel opment.
Much of this manipulation has been found to
have had a detrimental impact on the
complex natural systems upon which much
of the South Florida region depends. The
latest planning initiatives include the
restoration of these previously disturbed
water flows and correcting the subsequent
decline of many natural elements and sys-
tems that depend on them. These initiatives
include more than 34 federd, state, and
tribal organizations, 16 counties, and more
than 100 cities. The National Park Service
and its four south Florida units have been
centrally involved. The coordination of all
of these planning efforts is the responsibility
of the South Florida Ecosystem Restoration
Task Force.

NATIONAL PARK SERVICE —
COORDINATED SOUTH FLORIDA
FRAMEWORK

Dry Tortugas National Park is but one of
four national park system unitsin the South
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Florida ecosystem, the others being
Everglades Nationa Park, Big Cypress
National Preserve, and Biscayne National
Park. These four park units are managed in a
coordinated way. The National Park Service
developed ajoint “ Coordinated South
Florida Framework” for the four parks. The
goals of thisframework areincluded in
appendix B.

The management of the Dry Tortugasis by
the same staff as manages Everglades
National Park. However, Dry Tortugas
National Park shares more resource charac-
teristics with Biscayne. The coral reef
system that lieswithin Dry Tortugasisthe
southernmost extent of the same track as
found in Biscayne, which isthe reef
system’ s northernmost extent. Planning for
the health of this reef system is done through
coordinated management in the two parks.

» Visitor Experience and Resource
Protection Plan (VERP). A VERP plan
is needed to help achieve the desired
conditions for resources and visitor
experience described in this General
Management Plan Amendment. It would
address visitor carrying capacity and
identify the indicators, standards, and
monitoring strategies that can be used to
ensure provision of quality experiences
while protecting park resources.

= Resource Management Plan. The
Resource Management Plan would be
revised to incorporate management
direction provided by this General
Management Plan Amendment. The
revised plan would detail the status of
the park’ s natural and cultural resource
programs and would detail needs for
research, monitoring, and other
programs.

= Comprehensive Interpretive Plan.
This plan would be devel oped to
provide detailed guidance on
improvements to media, facilities, and
education and outreach programs.



STATE AND LOCAL PLANS

The park lies within Monroe County,
Florida. However Monroe County does not
have land use jurisdiction in or near the park
because the only dry land in the vicinity isin
federal ownership. The state of Florida has
jurisdiction over submerged lands not in
federal ownership. Where that may occur
within the boundary, coordination with the
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Management Plan Amendment

state on those lands and the resourcesin
them is done through the Florida Depart-
ment of Environmental Protection. State and
county health regulations do apply and the
park must comply with the standards of
those entities for water and wastewater.



RULEMAKING

A rule (also called aregulation) isa
document published in the Federal Register
to implement or interpret law or policy. A
ruleis generally published first asa
proposed rule and receives comment from
the public. It isthen published as afinal
rule. Oncearuleis published infinal, itis
codified in the Code of Federal Regulations
and remains in effect until it is modified by
publication of another rule.

Following the completion of the Final
General Management Plan Amendment,
rules would be published that would regulate
certain activities as directed by the final

plan. Activities that could be regul ated
within the research natural areawould
include:

recreational fishing

private boat use including bare boat
charters

research

diving and snorkeling
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Other areas that could require rulesinclude
the parkwide permit system and establishing
special protection zones.

Proposed rules that result from the Final
General Management Plan Amendment will
be published for public review as a next step
of the implementation process. Public com-
ments that are received on the Draft General
Management Plan Amendment that address
topics that will be the subject of rulemaking
will also apply to the public review of the
draft regulations when they are released for
public comment. Thiswill save the public
time by not having to send comments on the
proposed rules that they felt were sent
during review of the Draft General
Management Plan Amendment.
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THE PROPOSED ACTION AND THE ALTERNATIV ES

In this section a proposed future direction
for Dry T ortugas National Park (alternative
C, the proposed action) is described along
with four altematives, including one that
describes a continuation of existing
conditions (altemative A) and serves asa
basis for comparison.

Before the proposed action and altematives
were developed, information on park
resources, visitor use, and visitor
preferences was gathered and analyzed.
Information was solicited about the issues
and the scope of the project from the public,
government agencies, and special nterest
groups through newsletters, meetings, and
personal contacts. Based on the park
purpose and significance and public
comments, the planning team identified the
resource conditions desired and a range of
appropriate visitor experiences or oppor-
tunities for various areas in the park. The
development of four preliminary concepts
(alternatives B-E) for the park’s future
presented in this document was the result.
All four concepts were intended to support
the park’s purpose and significance, address
issues, avoid unacceptable resource impacts,
respond to public wishes and concems, and
meet the park’s long-term goals. An
evaluation process called “choosing by

advantages” was used to evaluate and
compare the alternatives andto develop a
preliminary preferred altemative.

Altemative A, the no-action altemative,
describes the continuation of existing
conditions. Altemative B manages for
increased protection of resources under
existing management zoning and within
current authorities. Alternatives C and D
provide for aresearch natural area zone (the
basis for which is described in the next
section) n two different, limited geographic
locations in the park, and alternative E
presents aresearch natural area zone
throughout the park except at Garden Key
and central Loggerhead Key. T he research
natural area zones in altematives C, D, and
E emphasize resource protection and the
management of visitor use through a
permitting system and structured activities.
Fishing would be prohibited in any areas
designated as research natural area zones.

Because so much inthe alternatives depends
on the application of management zones, the
following section provides background for
developing the zones and more detailed
information onthe research natural areca
zone in particular.

Some Definitions

same is true for aircraff.

Private boats are defined as those owned or rented by an individual. Rented boats with a hired
captain and/or crew would be considered commercial and are not included in this category. The

Commercial vessels/aircraft include any mode o ftransportation for which the passenger is
charged a fee and which is operated primarily by commercial staff

Anchorages are where boats would anchor or moor while visitors snorkel or dive to nearby
resources. Overnight anchorage would be within the historic preservation/adaptive use zone.
Commercial Services is an umbrella term that encompasses any service in a park that involves
the exchange ofmoney. The two main types of commercial services at most parks are authorized
by concession contracts and commercial use authorizations.
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Some Definitions (cont.)

Concessions are authorized by a legal contract requiring that specific services and/or facilities
be provided to visitors. For the exclusive right to provide services and facilities, the
concessioner pays the government a predetermined franchise fee on an annual basis. Contracts
contain operational, maintenance, and environmental plans that detail what the concessioner is
required to do. The business activities (charging fees, advertising etc.,) of a concession can
occur within the park. Concessioners are o fien, but not always, assigned land and/or facilities
within the park.

Concession Contracts are legally, binding agreements between concessioners and the National
Park Service to provide certain visitor services within a park under specified terms and
conditions. Some services must be provided and are ““required”. Others may be provided and
are “authorized.”. The National Park Service has three levels of concession contracts. Category
I contracts are used for major operations involving land/facility assignments with capital
improvements made by the concessioner. Category II contracts are used for less complex
operations with land/facility assignments but no capital improvement program. Category III
contracts are primarily for services only with no land/facility assignments, although personal
property can be assigned. They are typically used for guide, outfitter, and simple transportation
services.

Commercial Use Authorizations (CUAs) are used to permit appropriate commercial activities
within a park that start and finish outside the park. All business activities must occur outside the
park. No land or facilities can be assigned to the operator. Activities cannot conflict with
activities authorized in a concession contract. Commercial use authorizations used to be called
incidental business permits (IBPs). If deemed necessary and appropriate, the National Park
Service can convert a CUA activity to an appropriate category concession contract.
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BACKGRO UND FOR DEVELO PING THE MANAGEMENT ZO NES

INTRODUCTION

Congress gave very clear direction for
managing the park in the enabling
legislation for the park (Public Law 102-
525). Specifically the law states that:

The park shall be managed for the
following purposes among others:

(1) To protect and interpret a pristine
subtropical marine ecosystem,
including an intact coral reef
community.

(2) To protect populations of fish and
wildlife, including loggerhead
and green sea turtles, sooty tems,
frigate birds, and numerous
migratory bird species.

(3) To protect the pristine natural
environment ofthe Dry T ortugas
group of islands.

(4) To protect, stabilize, restore, and
interpret Fort Jefferson, an out-
standing example of 19th century
masonry fortification.

(5) To preserve and protect
submerged cultural resources.

(6) In a manner consistent with the
above paragraphs, to provide
opportunities for scientific
research.

It is rare in the Park Service to have been
given such clear direction from Congress on
the management of resources within a
national park. In the past the park hashad
two advantages in meeting these mandates
from Congress. First there has been a long
and rich history of research inthe area,
especially through the Camegie Institution’s
former facility based on Loggerhead Key
(see the discussion on Loggerhead Key in
the “ Affected Environment” section). As a
result, much is known about the ecological
resources at the park. Second, the
remoteness of this cluster of islands has,
until recently, spared the resources found
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there the dramatic damage from human uses
seen elsewhere. Damage caused by over-
fishing and destructive fishing practices, and
by the collection of and inappropriate
contact with the coral, is observed through-
out the Caribbean, but is limited at the park.
Anchor damage to corals and sea grass beds
can be identified but isnot of the magnitude
of impacts found in places like Florida Bay
or the Virgin Islands.

Serendipitous protection due to the remote
location is no longer a certainty. The Dry
Tortugas have been discovered, and the
word is out. Boats are bigger. More people
can afford private boats or chartered tours.
There is money to be made sellingtrips. The
Park Service has examined the impacts from
human use and extrapolated from them and
studies made elsewhere the impacts likely to
occur given anticipated visitation increases.
Current management strategies at the park
would make it difficult to fulfill the congres-
sional direction of protectingthe park’s
resources with the anticipated increasing
visitor numbers.

In the following section, management zones
are described, along with altemative ways of
applyingthem to fulfill the purpose of the
park —to protect the resources for the
reasons Congress stated. Three of the
management zones are updated versions of
zones in place at the park at this time. A
fourth,the research natural area (RNA)
zone, is based on NPS Natural Resources
Management Guidelines (NPS-77) (see the
“Servicewide Laws and Policies and Special
Park Mandates and Agreements” section).
The objectives stated in the policy guide-
lines for research natural areas areto

1. preserve a wide range of undisturbed,
representative areas that typify im-
portant ... natural situations, that
have special or unique
characteristics, or provide outstand-
ing examples of geological,
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biological, or ecological processes of
scientific interest and importance;

2. preserve and maintain genetic
diversity;

3. protect against environmental
disturbance;

4. serve as reference areas forthe study
of ecological succession;

5. provide student and professional
education;

6. serve as baseline areas for measuring
long-term ecological changes; and

7. serve as control areas for comparing
results from manipulative research.

This policy echoes guidance and manage-
ment objectives being used internationally in
the protection of rare, unique, or imperiled
marine resources and ecosystems. Other
similar protection strategies being used are
called ecological reserves and marine
protected areas. In the following discussion,
the term research natural area is used to
describe all of the similar strategies. The
discussion describes how the protection
strategy is being applied and what results are
being observed.

BACKGROUNDON
RES FARCH NATURAL AREAS

Authority for establishing research natural
areas is provided by the NPS Organic Act of
1916. The use of research natural areas/
ecological reserves/marine protected arcas
has recently gained scientific and public
support as ameansto (1) mitigate the nega-
tive effects of fishing, and (2) provide
sanctuaries for the recovery and sustain-
ability of fish stocks, the restoration of
natural habitat quality, and the conservation
of marine biodiversity (Plan Development
Team 1990). Many other potential positive
effects have been postulated (Bohnsack
1993; Bohnsack and Ault 1996); also,
research natural area zones/reserves may

e cnsure adequate quantity and quality of
genetic material

e maintain or increase fishery yield

34

e climinate accidental catches in shrimp
trawls (sometimes called “by-catch
mortality ” or “accidental catch
mortality”)

e allow for population to rebuild and pro-
vide insurance against population
collapse

e facilitate scientific studies
simplify enforcement
protect sensitive habitats

e foster ecotourism and education

Because research natural areas can provide
multiple benefits, they are being established
for a myriad of reasons and goals. The goals
of aresearch natural area should be deter-
mined before establishment, and a monitor-
ing program should also be initiatedto
assess the impact of establishing the area
overtime. (See the management zone
descriptions later in this chapterto under-
stand the goal forthe park’s research natural
area zone.)

Research natural areas provide excellent
protectionto the natural habitats through
restricting human use and minimizing the
impacts of uses that are allowed. How well a
research natural area protects the underwater
(benthic) habitat depends on the types of
invasive human activities allowed within the
research natural area borders. The funda-
mental ways that reserves may benefit reef
fish stocks and fisheries is through the
increase in abundance and size of indi-
viduals withinthe research natural areas. In
turn, this increase in population abundance
and size can benefit local fisheries through
the export of larvae and juvenile and adult
fish into less protected areas.

Numerous studies have shown a positive
correlation between research natural areas
and increases in abundance and size of
protected populations. Russ and Alcala
(19964, 1996b) foundthat the average
number of large predators correlated with
the number of years of reserve protection for
two reefs within the Apo Reserves in the
Philippine Islands. Several other studies



have also shown that grouper densities
increased in research natural areas versus
nonprotected areas (Alcala 1988, Clark et al.
1989, Russ and Alcala 1989). DeMartini
(1993) concluded from the results of
simulation that reserves can enhance the
number and size and spawning populations
of species, showing fast growth and
relatively low bidirectional migration rates.

A potential result of the increased
abundance and sizes of individuals within
research natural areas isthe emigration of
these individuals out of the reserve into local
fishing areas. A study conducted atthe De
Hoop Nature Reserve in South Africa
showed that catch rates increased for six out
of 10 species studied, with increases of up to
400 %to 500% for two of the species
(Bennett and Attwood 1991). Research
conducted inthe Sumilon Island Reserve in
the Philippines showed that the fishery
yields in areas surrounding a reserve
increased after the reserve was established
and that the authors concluded that spillover
of adult fish from the reserve was the best
explanation for this increase (Alcala and
Russ 1990). The results of a study on the
range of movement of a large predator on
Heron Reef, Australia, were consistent with
the theory that reserves can enhance neigh-
boring fisheries through adult emigration
(Samoilys 1997). The number of fish that
swim into adjacent fished areas will depend
on factors such asthe species home range
and movement rates, as well as reserve
boundaries that intersect desirable habitat to
allow for movement out of the reserve.

Research natural areas may also increase the
larval production in the protected area and
the subsequent dispersal of larvae to areas
outside the protected area. Many commer-
cially important species have geometric
increases in egg production as size

increases. For example, one 61-centimeter
red snapper produces as many eggs as 212
females that are 42 centimeters long (Grimes
1987); thus, allowing individuals to grow to
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larger sizes will dramatically increase popu-
lation larval output. Research conducted on
the dispersal rates of a species (the teleost)
in the De Hoop Research Natural Area in
South Africa implied that the emigration of
juveniles out of the reserve was restocking
exploited adjacent areas (Attwood and
Bennett 1994). Larvae movingto other
places may counteract the effects of over-
fishing in those other places (Carr and Reed
1993, Russ et al. 1992). A simulation study
done by Holland and Brazee (1996) indi-
catedthat for moderate to heavily fished
fisheries, research natural areas could
sustain or increase yields. Another study
showed that the use of research natural areas
can leadto substantial increases in the size
ofthe spawning stock when fishing
mortality rates are high (Polacheck 1990).

The marine environment, particularly areef
ecosystem, is extraordinarily complex, and
complete understanding and predictability of
such a system may never be possible. Inthe
face of such uncertainty, research natural
areas provide a safety net to reduce the risk
of afish stock collapse i the face of over-
fishing or uncertain management decisions
(Lauck et al. 1998; Bohnsack 1998). Based
on findings that the Florida Keys contain
many large reef fish species that are cur-
rently heavily fished or overfished (Ault et
al. 1998), the park should be an ideal envi-
ronment for the use of research natural areas
to improve the state of the reef fish fisheries.

Mathematical programming, optimization,
and simulation-based research conducted by
Meester (2000), which is discussed in more
detail later in this document, showed that the
effectiveness of research natural areas in
protecting reef fish stocks depended on
several critical factors — the movement
strategies employed by a species of fish, as
well as its growth rate and natural mortality
rate. The fishing mortality rate both before
research natural area establishment and in
nonprotected areas after establishment is
also important.



MANAGEMENT ZO NES

Management zones prescribe what specific
resource conditions and visitor experiences
would be achieved and maintained in each
particular area of the park under each of the
action alternatives (alternatives B—E).
(Alternative A’s management zones, which
are similar to these zones, would remain the
same asthose in the 1983 management
plan.) Ideas for the range of zones came
from the park staff and the public in the
scopingphase. They are grounded in the
park’s purpose, significance, and mission
goals. In formulating altematives for future
park conditions and management, these
zones were placed in different locations or
configurations on the map to align withthe
overall intent (concept) of each of the alter-
natives. That is,the management alterna-
tives represent different ways to apply the
four management zones to the park.

Each zone specifies a particular combination
of physical, biological, and social condi-
tions, the types and levels of visitor use
desired, and the amount of manipulation of
the natural or cultural setting that would be
appropriate to support those conditions and
uses. Each zone also calls for alevel of
management or enforcement to maintain the
desired conditions for that zone. Four
distinct management zones were developed.

HISTORIC PRESERVATION/
ADAPTIVEUSEZONE

In an area managed as historic preservation/
adaptive use, visitors would be immersed in
a built environment that is rich in architec-
tural and cultural history. Interpretive and
educational opportunities would be greatest
in this zone, and opportunities would exist to
experience both natural and cultural re-
sources. Visitor activities would often occur
in a structured manner (such as guided
tours). The probability of encountering other
people and NPS staff would be moderate to
high, but at certain times of the day or sea-
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son opportunities would exist to experience
solitude and quiet. Opportunities for
challenge and adventure would be low to
moderate in this zone. At alltimes, visitors
would be encouraged to act in a mannerthat
respects others’ use and enjoyment of the
park. Visitors should expect moderate
intrusions to the natural soundscape by
boats, planes, mechanical systems, and other
people. (T his zone would have the same
configuration for alternatives B-E and is
detailed onthe map shown in altemative B.)

The setting within this zone would be pre-
dominantly historic, and the integrity of
significant historic resources would not be
compromised. T he historic scene and the
land and marine natural features would be
managed to maximize their integrity andto
suppott visitor use. Some aspects of the
natural and cultural landscape would be
modified (e.g., site hardening, landscaping,
and restoring disturbed areas) to protect
resources and accommodate use. Nighttime
light levels would remain low so that
visitors could enjoy the impressive night
skies.

Appropriate visitor activities could include
learning about the park’s natural, cultural,
and human history and its ecological and
historical relevance, birdwatching, pho-
tography, walking, picnicking, swimming,
snorkeling, scuba diving, camping, boating,
and recreational fishing. Some of these
activities could be provided by commercial
operators. A range of interpretive, educa-
tional, and orientation programs would be
provided, with orientation and interpretation
of resources taking place mostly onsite.

To support a wide range of activities and
higher concentrations of visitors, there
would be more visitor services than in any
other zone, but food service and fresh water
would not be available. Facilities withinthis
zone could include visitor contact facilities,
restrooms, exhibits, and facilities related to



park administration and operations. Also
included could be self-guiding trails,
mooring and navigation buoys, primitive
campgrounds, and picnic areas.

The management focus in this zone would
be on maintaining and protecting historic
resources, maintaining visitor facilities,
mitigating impacts from human use, and
providing for quality visitor experiences.
Evidence of management activity and
resource preservation could be visible to
visitors.

NATURAL/CULTURAL ZONE

In areas of the park managed as natural/
cultural, mamntenance or improvement of
resource quality would be emphasized but
visitors would be free to move about the
zone with few restrictions. T he surroundings
would offer a sense of remoteness and peace
in a vast expanse of sea and sky. The land,
sea, and soundscapes would be predomi-
nantly natural with minimal signs of human
intrusions. Visitors would generally expect
to find solitude. There would be the expecta-
tion that other individuals or small groups
would sometimes be encountered, but con-
centrations of use would be low and visual
and soundscape intrusions would be mini-
mal. Opportunities for challenge and adven-
ture would be relatively high comparedto
other zones, and boaters would need to be
self-reliant and have good marine and
navigational skills.

The natural scene would remain largely
intact, with natural processes predominating.
There would be little lasting evidence of
recreational impacts, and most management
actions would be devotedto protecting
resources, minimizing or preventing impacts
from visitor use, enhancing visitor safety,
and restoring disturbed areas.

Facilities would generally not be appro-
priate; however, interpretive signs might be
appropriate in certain cases. Minor altera-
tions to the natural environment (such as
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mooring buoys and signs used for resource
protection, interpretation, and visitor safety)
would be allowed.

Appropriate activities would include
snorkeling, scuba diving, swimming,
boating, wildlife viewing, and recreational
fishing. Some of these activities could be
provided by commercial operators. Visitors
would be free to pursue activities with
generally few restrictions as long as high
levels of resource protection, resource
quality, and visitor experience exist.
Anchors generally would be permitted,
however,tying to mooring buoys may be
required in certain areas if protection of
sensitive resources warrants restricting
anchors.

Most information and orientation would be
received elsewhere, such as at the fort and
before entering the park, although some in-
formation and interpretation might be given
to visitors during tours within the zone.

RES EARCH NATURAL AREA ZONE

Research natural areas would be established
in areas of outstanding and important re-
source value in order to protect the physical
structure of habitats and ecological proces-
ses. In Dry Tortugas, research natural areas
would protect a representative range of
terrestrial and marine resources that would
ensure protection of spawning fish stocks
and fish diversity andto protect near-pristine
habitats and processes to ensure high-quality
research opportunities.

Research natural areas would be representa-
tive of the park’s near-pristine, intact
ecosystems (islands, deep and shallow coral
reefs, sea grass beds, sand, and hard bottom
[type of resource on the sea floor]). Visitor
travel and behavior within the zone would
be highly controlled to maintain the highest
levels of resource quality. T his zone would
provide baseline areas for measuring long-
term ecological changes. Within research
natural areas the natural land, sea, and
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soundscapes would predominate. The areas
would be managed to provide the greatest
possible protection of resource integrity.
They would be set aside permanently and
managed for approved nonmanipulative
research (research that measures but does
not alter the existing condition), and natural
processes (e.g., ecological succession)
would be allowed to occur without
disturbance or impacts from humans.

There would be no lasting signs of recrea-
tional use, and no manipulation of natural or
cultural resources would be permitted
(except those aimed at restoring natural
conditions or preserving special cultural
resources). There would be extremely low
tolerance for resource degradation or dis-
turbance. T he preservation and maintenance
of biological and genetic diversity would be
an important objective. Research natural
areas would offer outstanding opportunities
for scientific research and learning about
natural systems, and public education and
interpretation would be important activities
in this zone. Visitors would experience a
sense of remoteness and peace in a vast
expanse of sea and sky. Areas and resources
would be interpreted sothat visitors could
understand the reasons for establishing the
research natural area.

There would be a low to moderate expecta-
tion of seeing NPS staff, and a high expecta-
tion of encountering commercial guides.
There would be a low expectation of en-
countering other tour groups, and tour group
sizes would be small. Under certain condi-
tions chances would exist to experience
solitude, tranquility, quiet, andto view rare
or sensitive species.

Activities occurring within a research
natural area would be restricted to non-
manipulative research, education, and other
activities that do not detract from the area’s
research values. Nonconsumptive activities,
such as wildlife viewing, snorkeling, sight-
seeing, boating, photography, and diving,
would be managed so that resources would
not be degraded. Recreational fishing and
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other consumptive activities would not be
allowed. Commercialtour providers and
private boaters would be required to use
mooring buoys. The use of anchors would
be prohibited inthe research natural area.

Most development and facilities would not
be appropriate, but signs, mooring buoys,
and scientific research equipment such as
site markers or small sampling devices
would be permitted. For further information
on research natural areas, seethe previous
“Background for Developingthe
Management Zones” section andthe
“Impacts on Natural Resources” section.

SPECIAL PROTEC TION ZONE

The special protection zone would be
established to provide added protection for
certain exceptional and critical resources
and would be managed to allow natural
processes to occur without disturbance or
impacts from humans — i.e., no activity,
except research, would be allowed. T his
zone could be established to include bird
and sea turtle nesting areas, areas of shallow
or sensitive coral, or significant submerged
cultural resources. T he boundaries of the
zone could be adjusted, or management
could be changed, to respondto changing
resource conditions. In certain cases, areas
in this zone might be closed for extended
periodsto permit natural processes to
proceed. Thus, the special protection zone is
a management tool and “overlay” zone that
allows protection of resources at certain
times and in certain places throughout the
park. For example, although the eastem
shore of Loggerhead Key may be a natural/
cultural zone for part of the year, whenturtle
nesting is taking place, this area would be
zoned as a special protection zone.

Natural land, sea, and soundscapes would
predominate within the zone. Lasting signs
of recreational use would not be apparent,
and no manipulation of resources would be
permitted, except actions aimed at restoring
natural conditions or preserving special



cultural resources. T here would be no
tolerance for resource degradation or
disturbance.

MANAGING FOR VISITOR
EXP ERIENCE AND RESO URCE
PROTECTION (VERP)

The desired resource conditions and visitor
experiences are described in each
management zone. Indicators of resource
condition and visitor experiences would be
developedthat would reflect the overall
condition of the zone and allow measure-
ment of visitor impacts on biological,
physical, and cultural resources ofthe park,
as well as measurement of the impacts on
visitor experiences. Standards for each
indicator would be set that establish the
maximum amount of deterioration of
resource or experience quality that would be
allowed before management action is taken.
Monitoring programs that would measure
the condition of resources and visitor
experiences would be initiated.

A starting point was set with the preliminary
numbers in table 1. A group of staffand
researchers who have extensive experience
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in managing coral reefs and have observed
the relationship between visitor use andthe
condition of the resource was assembled to
develop these preliminary numbers, which
were then reviewed by several other experts.
Their experience includes research in similar
resources as well as the implementation of
management practices elsewhere and at Dry
Tortugas. The purpose of these numbers is
to provide a best estimate of use so thatthe
impacts of the management approaches in
each alternative can be assessed and to
estimatethe feasibility of commercial
service options. Through monitoring, the
park staff will determine if these numbers
are viable/acceptable; if not,the numbers
may be modified. The process of
determininghow much use istoo much is a
dynamic one. Identifying standards and
indicators to monitor success of these
numbers, and adjusting the numbers or
management strategies when monitoring
indicates conditions are out of standard, will
be criticalto the success of this process.
There will be follow-up plans such as a
revised resource management plan and a
VERP implementation planto test these
numbers.
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TABLE 1. RANGES OF VISITOR USE AT SPECIFIC LOCATIONS

Garden Key

Maximum total people per day = 330. This includes the 24-36 people who might
visit Loggerhead Key during the day, either via commercial tour or private boat.
Permits for concession contract holders would be written to (1) ensure that arrivals
and departures are staggered throughout the day, (2) reduce point-loading at any
given site, especially the dock, and (3) reduce the total number of people at one time
on the key.

Arrivals of people and allotments would be as follows:

150 by two or more boats by the ferry concession contract holder
60 by the seaplane concession contract holder

50 by private boats or commercial use authorization (CUA) holders

68 maximum number of campers at onetime (regardless of arrival time or day)
328

Campground:

A reservation system would be implemented. Campers must have a reservation to
stay overnight on Garden Key. The campground maximum capacities shall be as
follows:
8 individual sites with 6 campers each =48
__1 group site with a maximum of 20 =20
68 Total campers

Tours:

Tours ofthe fort or any other tours in the future on or around Garden Key
would be limited to a maximum of 20-25 people. Tours would be staggered so
that concurrent tours are not visible to each other except for brief periods of
time.

Other destinations on Garden Key would be managed to minimize crowding
by offering simultaneous alternative activities, by sequencing lunch service,
by staggering arrivals and departures, and by encouraging private boaters to
visit the key afterthe commercial day visitors have departed.

Mooring buoys:

Mooring buoys would be located in the research natural area, and in other
zones, after additional analysis ofthe resources and attractions that are
appropriate for visitation in each zone. The final number and location ofthese
buoys would be determined as a result ofthis analysis. Buoys may be
clustered according to the size of the attraction, i.e., coral reef or submerged
shipwreck.

Group size for snorkeling and diving with commercial guides in waters in the
research natural area shall be a maximum of 6 including the guide.
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Maximum total people per day = 24-36.
24 would be the maximum capacity initially to (1) allow the collection of
baseline data and the establishment of a monitoring program, and (2) allowthe
revegetation that is currently underway to be completed. These 24-36 people
are included in the maximum of 330 arrivals at Garden Key.

Loggerhead
Key

Of'these 24 visitors, a maximum of 12 shall be from commercial use
authorizations or concession tours, and a maximum of 12 shall be from private
boats. More private boats might be allowed if the CUA or concession allotment
is not filled; however,the concession/CUA allotment would not be adjusted
based upon private boat capacity.

Uses shall be directed as follows:

In the historic/adaptive use zone, uses such as picnicking, hiking, and
exploring would be unrestricted, except there would be no access to buildings
unless the superintendent determines access is safe and appropriate to the
purposes of the park

Access to all beach/idal areas would be restrictedto the area between the low
water line and where the dune grasses begin.

There would be no accessto shallow (6 feet or less) near shore coral reefs.
Swimming would not be allowed from Loggerhead Key beaches.

Access into the upland areas within the research natural area would be allowed
only on a designated trail on the northeast end of the keythat would followthe

existing hardened path;the trail would go to cultural sites and to the beach.

MONITORING TO MAINTAIN
VISITOR EXP ERIENCE AND
RESOURCE PROTECTION

To ensure that the key desired conditions
(described below) remain as prescribed,

monitoring would take place to evaluate
resource conditions and visitor experiences.

(Not all conditions listed above are key
conditions.) Work would be needed fol-
lowing this general management plan
amendment to refine the indicators,
standards, and monitoring methods
described below.

Anchorages

Where the use of anchors would be allowed,
the damage to coral reef structures or to sea
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grass beds would be measured. Surveys
would be conducted at specified times and
placesto determinethe frequency of
inappropriate anchoring. Park staff would
contact owners of anchored boatsto inform
them of the monitoring activity and then use
a glass window tube or snorkel/dive gear to
investigatethe location of the boat’s anchor.
If it were on coral or sea grass, measure-
ments would be taken to determine the area
of disturbance and the extent of resource
damage. Indicators would be the number of
incidents of improper anchorage and area of
disturbance.

Submerged Cultural Resources

= Damageto exposed resources — Rapid
“swim-by” surveys would be conducted
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to look for recent damage attributable to
visitor use. A condition class rating
would be developedthat combines
number of occurrences with severity and
significance of damage. Surveys would
be conducted several times/year onthe
most popular dive wrecks and less
frequently on less popular wrecks.

Loss of artifacts —Photography would
be used to document the theft of
artifacts. A condition class rating would
be developedthat combines the number
of missing artifacts with their signifi-
cance. Surveys would be completed
annually for popular dive wrecks and
less frequently on less popular wrecks.

Coral Reefs

Damage to coral structures and other
attached organisms — Anonymous
snorkeling/diving observation surveys
would be conducted by NPS staff or
researchers at specific times and places
with both unaffiliated and commercially
led visitor groups. Visitor contact with
reef organisms would be visually moni-
tored, and the number of incidents per
observational time would be recorded,
e.g., three contact incidents/ 20-minute
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survey period. Contacts would be
categorized by type of contact (i.e.,
standing up, fins, hands), whether
contact is imtentional, whether damage
was done, severity of damage, etc.

= Theft of coral reef organisms —
Observation surveys would be
conducted as described above or at
greater distances with binocularsto see
if organisms were brought into boats.

= Broken corals and sea fans — A limited
number of line transects could be sur-
veyed on an annual basis to examine the
number of broken corals and sea fans.
This data would need to be compared to
an unused control area that is environ-
mentally similar (possibly difficult to
find). The difference between measures
would be attributedto visitor use.

Visitor Experience

The density of use occurring at use sites
would measure the quality of the visitor’s
experience. Observational surveys would be

conducted at specific times and placesto
determine whether or not the desired

conditions are being met.



PARKWIDE MANAG EMENT AC TIONS

This section describes actions or the lack of previously described in this document, to
actions that would be taken, in addition to fulfill the park’s mission goals regardless of
the servicewide policies and mandates which alternative is chosen.

TABLE 2. PARKWIDE MANAGEMENT ACTIONS, ALL ALTERNATIVES

Parkwide Management Actions, All Alternatives

Visitor
Experience

Visitor Facilities and Services. Visitor travel to the park would continue to be by
commercial ferry or plane or by private boat.

Most visitors would be day users, and because oftime constraints, Fort Jefferson would
likely remain the primary destination site. In addition to touring the fort, other recreational
opportunities would include snorkeling, scuba diving, boating, swimming, camping, and
wildlif viewing. (Fishing opportunities would vary between alternatives, but under all
alternatives recreational fishing would be allowed at Garden Key.) Because ofphysical and
operational constraints, and to maintain the near-pristine resources and sense o f remoteness
important to fulfilling the purpose of'the park, visitor services and facilities would remain
much as they are today. Visitors would need to be selfsufficient and provide their own
ood, water, equipment, and other supplies.

An interagency visitor center would be established in Key West under all alternatives (a
visitor contact facility in Key West was called for in the 1983 General Management Plan).
The agencies participating would be the Florida Keys National Marine Sanctuary, the
National Park Service, and the U.S. Fish and Wildlife Service. The center would have
general park information and interactive exhibits and give potential visitors pre-visit
information to make their experience more meaning ful and help them be better prepared for
the trip, including transportation information. The center could also serve as an alternative
to visiting the park for those who cannot visit the park. Information and exhibits about the
Florida Keys National Marine Sanctuary and national wildlife refuges in the Florida Keys
would be provided, as well as help for visitors to plan ways to visit and enjoy these areas.
The three agencies would share staffing responsibilities and would jointly plan and
coordinate the stories to be told and the exhibits and programs to tell them. The visitor
center staff would also coordinate information dissemination to the Chamber of
Commence, the Internet, and other travel information sources.

The visitor center at Fort Jefferson would be expanded into additional casemates to support
recommendations of a new interpretive plan that would be developed afier adoption of this
management plan. The new plan will expand interpretation to address all the management
objectives in the park’s enabling legislation. Adaptation ofhistoric buildings or expansion
into the historic landscape would be limited to modifications necessary for docking boats,
providing accommodations for seaplanes. Snorkeling around the outside of the moat wall
might be accommodated by installing dive buoys and a ladder to access the moat wall at
interim locations.

The Loggerhead Key facilities, including the dock, would remain for administrative and
research use; they are not ©or general visitor use and that situation would continue in all
alternatives due to safety and capacity restraints on the dock and staff on the island.
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Parkwide Management Actions, All Alternatives

Visitor
Experience
(cont.)

Interpretive Direction and Topics for Dry Tortugas National Park

Opportunities for visitors to learn vary by alternative, but all alternatives would emphasize
understanding and appreciating the resources of the park and the appropriate use ofthose
resources.

Because ofthe park’s remote location and sensitive resources — natural and cultural — the
interpretive program would be high profile and directed toward orientation, education, and
protection ofresources. All visitors to the park must have access to resource interpretation
and orientation before arrival as well as on site. Studies of visitor behavior in other marine
and coral reefparks has shown very positive results when visitors are given information
about the effects oftheir behavior on park resources. A fier receiving information and
education, visitors significantly reduce detrimental behavior such as swimming near coral
in shallow water, touching or brushing against coral, or anchoring on coral. T o this end,
every interpretive opportunity outside the park’s boundaries would be identified and
developed to the fullest extent.

Dry Tortugas National Park is a one-ofa kind resource. It offers unique opportunities for
cognitive, affective, sensory, and physical experiences to visitors. As such, visitors to Dry
Tortugas National Park would be able to:

e Experience the essence ofthe park’s wild and remote nature — from wildlife, coral
reefs, and scenery to wonder, quiet, solitude, and personal inspiration.

e  Hear the echoes ofthe past through the stories the park preserves.

e Develop a sense ofappreciation and responsibility that will result in actions to protect,
support, and promote the park and the national park system (e.g, politically,
financially, and through volunteer activities).

e  Successfully plan their visits and orient themselves to facilities, attractions, features,

and experien ces.

Behave in ways that do not hurt themselves or park resources.

Enjoy themselves, have memorable experiences, and go home feeling enriched.

Understand the park’s significance and the park’s primary interpretive themes.

Encounter programs, media, and facilities that enhance their educational experien ces.

Learn about the fragility ofthe park and threats to its resources.

The following primary interpretive topics for the park derive directly from the establishing
legislation and fall into two major categories: the interpretation of (1) park resources and
(2) park management activities. The marrying of these two elements leads directly to both
protection of and appreciation for the park.

(1) park resources

e the subtropical marine ecosystem

o the pristine natural island environment
the human history and strategic locale of Dry Tortugas
the submerged cultural resources

(2) park management activities
e managing vegetative and wildlife populations
e appropriate public use and enjoyment
e  park research activities

Each ofthese interpretive topics has many subtopics that may be used to help
visitors understand and appreciate the sensitive nature ofpark resources.
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Parkwide Management Actions, All Alternatives

Visitor
Experience
(cont.)

Interpretive Strategies

Opportunities to reach visitors ashore and onsite would be numerous. Opportunities for
education/interpretation/information on topics such as resource protection would exist at
Key West, Fort Jefferson, and en route to the park by commercial operator. The interagency
visitor center at Key West would be a logical place for pre-visit orientation for visitors
arriving via concession-op erated ferries. The development ofa short video, for all to see
before their visit, could be a cost-effective way to communicate critical issues and ways to
interact with the park’s sensitive resources. Seaplane operators could also use this video.
Through publicity, all visitors planning to visit the park, including those via private boat,
could be encouraged to go to the visitor center. The park staff would engage in additional
planning to improve visitor information, facilities, and outreach programs. Visitors would
be educated through a combination of nonpersonal interpretive services (exhibits, waysides,
radio and television media, and publications) and personal services (daily ranger-led
interpretive programs, visitor center staffing, and law en forcement monitoring.

Other forms of outreach ashore include local Chambers o f Commerce, marina operators,
and the Internet. Printed messages could be included in concessions sales brochures.

Currently, the National Park Service partners with the National Oceanic and Atmospheric
Administration in developing a series of television shows, some of which could address
resources preservation and sensitive use of park resources. The expansion of Everglad es
National Park’s environmental education program to the southern keys, and other
partnerships, could further disseminate park messages.

As commercial contracts are developed, provisions for training concession interpretive staff
by the National Park Service could be required. Even requirements to place an NPS ranger
on each frry could be considered.

Once in the park, the interpretive message could effectively be conveyed through the
expansion of the visitor center in Fort Jefferson. Other nonpersonal interpretive media
could include exhibits on the Garden Key dock, the development ofa film, the installation
of sel f-guided trails (surface and submerged), audio tours, publications, etc.

Cooperating association sales would remain a critical means to communicate important
messages and o ffer more in-depth interpretive materials, such as books, trail guides, dive
cards, etc.

Personal services interpretation could be offered by the National Park Service,
concessioners, volunteers, and special-interest groups.

A comprehensive, integrated strategy to develop and implement interpretive programs
would be an effective tool to communicating the interpretive themes. The goal, while
preserving the park, would remain to allow visitors to experience the signifi cant natural and
cultural resources of Dry Tortugas National Park on their own terms.
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Parkwide Management Actions, All Alternatives

Resource
Protection

Natural Resources

The establishment of an ecological reserve adjacent to the park by the Florida Keys
National Marine Sanctuary would be supported under all alternatives.

The night sky in this remote location would remain unpolluted by man-made light sources
as much as possible. This rare opportunity to see the pristine night sky would be
protected under all alternatives.

The natural soundscape — that is the sounds of nature absent man-made intrusions on them

— would be protected under all alternatives. Management will include the following

actions:

= Identify intruding noise sources.
= Identify and implement mitigation or prevention measures.
= Educate persons responsible for intrusive noises to change their behavior or practices.

Cultural Resources
Historic preservation/adaptive use zone areas would remain in effect for Garden Key (Fort
Jefferson) and the central portion of Loggerhead Key.

Research

Supplemental support for research being done on the Dry Tortugas region, such as storage,
would be established in Key West. This might be in conjunction with the staff o ffice space
mentioned in the “Park Operations” section. At aminimum this support would include boat
dock space, offices, temporary housing, a laboratory, compressors for dive tanks, and
storage space. It would constitute an offSite station for work within the sanctuary and the
park. This support and facilities would not accommodate full-time permanent staff.

Some park structures and places would be adaptively used as a modest support base for
research in the park and the Florida Keys National Marine Sanctuary. Facility needs
beyond what is available in existing park structures would be selfcontained and would not
place any burden on park resources or facilities. Such facilities might include a floating
facility temporarily located within the park boundaries.

Park
Operations
and
Facilities

Current patrol boats and the Activa (the NPS supply boat that makes weekly trips to the
park from Key West) would continue their operations under all alternatives. Existing Key
West dock space for the Activa would be maintained under all alternatives. The pier and
storage structure across from the Activa dock space would be the subject of an agreement
between the National Park Service and the Coast Guard to allow the National Park Service
to use the area for storage.

Besides space for storage, there is also a need ©r office space in this general vicinity. In all
alternatives, office space would be sought. Offices might be with the sanctuary and the U.S.
Fish and Wildlife Service. Decisions about this space should consider the interagency
visitor facility (mentioned under “ Visitor Experience” above) as one possible solution.

Park Boundary and Mooring System

The park boundary is marked with buoys, and there are other navigational aids throughout
the park. (Some alternatives include additions to the mooring system to delineate zone
boundaries and use sites and protect resources.)

Boundary Adjustments
Because the park boundary is adequate to support park purposes, no boundary adjustments
are proposed in any ofthe alternatives.

46




Parkwide Management Actions

Parkwide Management Actions, All Alternatives

Park
Operations
and
Facilities
(cont.)

Housing

Existing permanent and temporary employee housing within the casemates would be
upgraded with energy-effi cient inserts that do not further degrade the historic walls of the
casemates. Additional conversions or modifications to the historic structure for housing or
administrative uses would be limited to the 2 1/2* fronts” or sides ofthe fort that are
already being used for that purpose. As staffincreases in number, which could occur to
varying degrees in any alternative, a new strategy for some o f'the personnel could be
adopted. It could rely on permanent housing ashore, with personnel rotating to the park into
shared temporary housing for tours of duty. Researchers and other staff ffom agencies who
are doing research that supports the park purpose could be accommodated within the
modified casemates for the term of'their needs as space permits.

No other staff e.g., concessioner staff, would be housed within the park.

Visitor Center
The visitor center would be expanded.

Utilities

Utility capacities would not be expanded unless technological improvements make such
expansion feasible. Renewable energy sources such as photo voltaic and geothermal would
be pursued to replace petroleum for water heating and air conditioning. The reliance on
petroleum for electric generation could be reduced further by managing load distributions
during the day and meeting electric demand at night with battery storage. Renewable
energy should be pursued to replace diesel electric generation on Loggerhead Key and
reduce fossil fuel consumption on Garden Key.

Communication Systems at the Park
Management would continue to explore new technologies to improve communications,
with an emphasis on improving visitor information and visitor safety.

Necessary and Appropriate Commercial Activities

Without commercial transportation most visitors would not be able to access or experience
Dry Tortugas National Park. Because ofthe logistics and costs involved it is the most
effective and efficient means for the average national park visitor to access the park.

W ithout commercial transportation the park mission goals of educating the public and
offering a quality recreational experience could not be achieved. Commercial transportation
also reduces the number ofvessels traveling to and within the park and the associated
resource impacts, much the same as mass transit systems in other parks. For these reasons
commercial transportation to the park is a necessary activity and is included in each alter-
native. However, there is a need to manage this activity within the capacity of the resources
to withstand use
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ALTERNATIVE A: CONTINUE CURRENT MANAGEMENT (NO ACTION)

ALTERNATIVEA =
The servicewide The parkwide manage- The actions described below
mandates andpolicies 4+ ment actions + that support the concept for this
particular alternative
O VERALL CONCEPT conservation would continue to be
emphasized within this zone, although
This altemative describes a continuation of appropriate recreational activities such as
current management and trends (see Alter- diving, sportfishing, and picnicking would
native A map). Note that the management continue.
zones defined onthis map are from the 1983
management plan and are therefore different The historic preservation/adaptive use zone
than the management zones described for would encompass Garden Key (the site of
altematives B-E. If the no-action altemative Fort Jefferson). Provided that significant
were selected, the park staff would try to historical values were not compromised,
accommodate visitor use while also pro- adaptive use of historic structures and areas
tecting park resources accordingto current in and around the fort would be permitted
policy and legal requirements. The open for visitor use and administrative purposes.
access policy for visitation would continue The joint natural/historic zoning would
within the constraints of current funding and remain in effect for all underwater areas
staffing levels. Visitation would be expected (submerged lands) in the park to manage
to rise as commercial use authorization and protect the park’s significant submerged
holders use larger vessels (up to 100 pas- cultural resources (shipwrecks and other
sengers) and private boaters increase in underwater archeological resources) and
number. Increases would be limited or aquatic natural resources. The central
controlled only on an ad hoc basis in portion of Loggerhead Key and Pulaski
response to degrading resource conditions, Light would continue to be designated
crowding, or facility limitations. special use zones to accommodate U.S.

Coast Guard operations. T he map should be
read in conjunction with the text because the

MANAGEMENT ZONING map doesnot show all details that are
explained above.

As shown on the Altemative A map, the

park would continue to be divided into five

management zones as presented in the 1983 VISITOR EXPERIENCE

management plan. The protected natural

area designation would remain for Bush, Under this alternative, commercial operators
Long, East, and Hospital Keysto strictly would continue to provide transportationto
protect and perpetuate significant natural the park, but there would be very limited
resource values (i.e., bird and turtle nesting intrapark transportation. Most ofthese intra-
habitat, and island vegetation). The natural park opportunities would be offered through
environment designation would continue to guide services obtained offsite, e.g., in Key
apply to all park waters (except submerged West. Consequently tour visitors would

land below Pulaski Light), Middle Key, and participate primarily in activities that occur
the northem and southern portions of at Fort Jefferson on Garden Key. Because of
Loggerhead Key. Natural resources travel restraints, there would be a low level
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Altemative A

map
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back of map
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of challenge and adventure and little chance
for quiet and solitude.

There would be no restrictions on private
boaters’ destinations or activities throughout
the park except in special protection zone
areas. Anchors could continue to be used
throughout the park duringthe day, and at
night all boats within park boundaries must
be anchored or moored withinthe historic
preservation/adaptive use zone around
Garden Key. Use of the dock on Loggerhead
would continue to be prohibited, however
anchoring and swimming ashore would be
permitted. Private boaters could expect to
find challenge, adventure, and quiet and
solitude. Visitors with a private boat or a
guide hired offsite would have accesstothe
offshore coral reefs, shipwrecks, and keys
otherthan Garden Key.

Visitors could choose from a variety of
unstructured or self-initiated activities,
depending on what equipment they rent or
bring, with few limitations on the type of
allowed activities. Although visitors would
expect a moderate to high level of staff and
social encounters in historic preservation/
adaptive use zone areas such as Garden Key,
they would still experience a feeling of
remoteness and peace in most of the park.
Recreational fishing with the necessary state
license would be allowed throughout the
park under this alternative.

Fort Jefferson would remain the focal point
for visitor orientation. Interpretation of the
fort and marine resources would continue,
but ranger-guided tours would remain
limited. There would be little opportunity
for private boaters to receive information
and orientation otherthan at the fort, but
tour visitors would have additional
opportunities through commercial operators
at Key West and en route to Garden Key.

RESOURCEPROTECTION

Cultural and natural resources would
continue to be managed as time and funding
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allow accordingto the park’s resources
management plan. Resources would be
managed to allow natural processes to
predominate, with management actions
limited to those measures needed to protect
resources or ensure visitor safety.

With few restrictions on visitor travel and
activities, tolerance for impacts on marine,
terrestrial, or submerged resources would
remain moderate. Through random contacts,
most visitors would receive a moderate level
of education regarding resource protection.
Opportunities to educate private boaters on
resource protection issues would remain
limited.

Boater education programs would urge
caution in anchoring around coral reefs and
sea grass beds to avoid damaging these
resources. However, the level of patrols for
monitoring and providing guidance for
visitor activities would continue to be low,
and the potential for impacts on resources
from anchoring would remain high. Surveys
and monitoring of resources would continue
to be ad hoc, astime and funding permit.
With no approved research plan in place,the
level of research accomplished would
remain low to moderate.

Limited monitoring and research would
continue to be conducted primarily for water
analysis related to wastewater facilities and
some fisheries and cultural resources.
However, this monitoring would not be
accomplished within a well-integrated
framework of goals.

COMMERCIAL SERVICES

All commercial services would continue to
be authorized by commercial use authoriza-
tions. This would include transportationto
and within the park, fishing charters,
snorkeling, scuba diving, photography, and
wildlife viewing. Current commercial use
authorizations have conditions included in
the permit to accommodate carrying capaci-
ties inthe park, protect resources, and
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enhance visitor experience. These conditions
would continue at a minimum and be
increased if warranted. One condition pro-
vides commercial operators with nterpretive
materials they can use on a voluntary basis
with their clients. Another limits the number
of passengers brought to the fort by the
larger vesselsto 150 passengers as a com-
bined total. Commercial use authorizations
would continue to be issued by the conces-
sions staff at Everglades National Park and
monitored by the staff at Dry Tortugas.
Given the small staff atthe park and their
resource protection and visitor safety
priorities, monitoring these authorizations
would receive less than ideal attention.

PARKOPERATIONS
AND FACILITIES

NPS operations throughout the park would
be unchanged (see the “ Affected Environ-
ment” section). The main concems would
continue to be that the park is understaffed
and unable to adequately protect resources
because of increasing visitation. Some facili-
ties are already exceeding their capacity
during peak visitation periods. Most man
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agement operations would be for protecting
resources, preventing or minimizing impacts
from visitor use, andrestoring disturbed
areas. In the historic preservation/adaptive
use zone, operations would continue to
focus on providing a quality visitor
experience.

Because activities by visitors with access to
intrapark transportation would continue to
be largely unrestricted, patrols to monitor
prohibited activities such as collection of
corals and artifacts from shipwrecks would
continue to be necessary and labor intensive.
Regular patrols to ensure visitor safety and
offer assistance would continue.

A high level of NPS commitment would
continue to be needed to educate and inform
visitors about the park’s history, its
resources, and the protection of those
resources. However, staffing likely would
remaintoo lowto accomplish these tasks
adequately. With few facilities to maintain,
such as mooring buoys, the NP S mainten-
ance effort would remain at a low level and
focus primarily on the dock, campground,
and fort.



ALTERNATIVEB

ALTERNATIVEB =

The servicewide
mandates andpolicies  +

The parkwide manage-
ment actions

The actions described below that

+ support the concept for this
particular alternative

OVERALL CONCEPT

The concept of alternative B provides for
greater protection of natural and cultural
resources than under alternative A (see
Altemative B map). Thetypes and levels of
visitor use would be managed to protect
resources andthe quality ofthe visitor
experiences. Thetotal numbers of visitors
transportedto the park by commercial
operators would be consistent with the
aggregated carrying capacity targets of
individual visitor destinations (see tablel).
Where critical resource degradation was
observed, the park staff would direct
intensive protection and/or remediation
measures to abate impacts. Visitors would
be free totravel and experience a variety of
recreational opportunities throughout much
of the park providedthat appropriate
conditions were maintained.

MANAGEMENT ZONING

As shown on the Altemative B map, the
majority of the park would be designated a
natural/cultural zone. The historic
preservation/adaptive use zone would be
appliedto Garden Key (Fort Jefferson), and
would extend outwards for aradius of 1
nautical mile to encompass surrounding
waters, including those around Bush and
Long Keys. The central portion of Logger-
head Key, where the historic lighthouse and
adjacent buildings are located, would also be
designated historic preservation/ adaptive
use. The remainder of Loggerhead Key,
Bush, Middle and East Keys would be zoned
natural/cultural, except during critical bird
and sea turtle nesting/hatching seasons when

special protection zoning would be
selectively applied and public access would
be prohibited. Hospital and Long Keys, and
a rare elkhom coral (Acropora palmata)
community near the Long Key/Bush Key
tidal channel, would be designated special
protection zones year-round. The map
should be read in conjunction with thetext
because the map does not show all details
that are explained above.

VISITOR EXP ERIENCE

Access to the park would be provided by
commercial aircraft and by large and small
vessels (holding commercial use authoriza-
tions) and private boats. Visitors would be
able totravel freely throughout the park;
however, visitors who arrive via commercial
tours would have very limited opportunities
totravel to sites other than Garden Key. The
entire park, except in special protection zone
areas, would be open to private boaters to
dive and snorkel and for recreational fishing,

The number of visitors arriving at the park
on large commercial vessels would be
limited. The total number of visitors at one
time on Garden Key or any other destination
within the park has beententatively deter-
mined by the desired resource condition and
visitor experience for each site (see table 1).

Anchoring by private boaters and commer-
cial carriers would be allowed. Although
anchoring would be allo wed, mooring buoys
would be used to direct visitorsto selected
sites. However, overnight anchoring would
be restricted to an area within the historic
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preservation/adaptive use zone around
Garden Key.

Various and mostly unstructured self-guided
or self-initiated experiences (e.g., snorkel-
ing, diving, sailing) would be available to
private boaters and could offer a high level
of adventure and challenge. Visitors with a
private boat or a guide hired offsite would
have access to the offshore coral reefs,
shipwrecks, and keys other than Garden
Key. Because guided tours would be very
limited, tour visitors would enjoy those
activities available at Garden Key, such as
the fort tour, snorkeling, walking the moat,
and swimming, which would require fewer
skills and offer less adventure. However,
these visitors could experience the sense of
remoteness and peace that the location of
Garden Key in the Straits of Florida pro-
vides even though many visitors would be
present at one time. True quiet and solitude
would likely be experienced only by the
private boaters. Their opportunities for such
peace would be high.

In this alternative, visitors would be moder-
ately to highly likely to encounter staff or
other visitors, especially on Garden Key.

Opportunities for visitors arriving by private
boatsto leamn would be moderate due to
limited nterpretive media and tours. Visitors
arriving by commercial transportation would
have an enhanced opportunity for education/
interpretation/information as part of their
tour package at Key West, intransit, at the
fort, and at any other tour destination.

Recreational fishing with the required state
license would remain unrestricted under this
altemative.

RESOURCEPROTECTION
Although anchoring would be permitted,
visitors would be directed to anchor in areas

where there would be little risk for
damaging the underwater resources.
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In this alternative there would be low
tolerance for impacts from recreational use.

Systematic, scheduled monitoring would
document changes in species and com-
munities to provide direction for resource
management and research. Monitoring and
research would be conducted on impacts on
resources from visitor use, such asthe affect
on coral reefs from anchoring or concen-
trating visitor use with mooring buoys.
Other monitoring actions would include
determining population and biodiversity of
marine and terrestrial species.

Submerged Cultural Resource Strategy

The NP S Submerged Resources Center has
undertaken a comprehensive archeological
survey and inventory of submerged sites
within the park. The project began in 1992
with the compilation and assessment of
natural and cultural resource datathat pro-
vided the foundation for development of the
survey research design. GIS (geographic
information system) computer applications
were incorporated intothe survey
methodology. The project is a model for a
wide-area survey of submerged NPS areas.

Using remote sensing magnetometer
methods, surveys have been completed for
morethan 95% of the park’s waters at
depths of less than 30 feet. The technique
was designed to detect ferrous metal objects,
indicating potential site locations. Survey
coverage ofthe entire park waters at all
depths will eventually be completed.

A comprehensive and multidisciplinary
monitoring program would be implemented
to provide both annual site assessments and
long-term detailed assessments for selected
locations. As needed, more frequent assess-
ments would evaluate reports of diver im-
pacts, conditions following storms, etc. Site
research would be conducted in accordance
with approved research designs that support
park management objectives. Archeological
research and investigations would meet
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applicable NP S standards and would have
minimal site impacts.

The park would also implement measures to
enhance site protection. Diving at ship-
wrecks would be permitted only in approved
areas by means of mooring buoys and other
methods. Visitors would be directed away
from sensitive locations, and remote sensing
surveillance systems would assist park
patrol efforts to protect significant sites.

COMMERCIAL SERVICES

Commercial use authorizations would
authorize all commercial operations for
activities determined to be appropriate for
Dry Tortugas National Park. All commercial
use authorizations would include, but not be
limited to, conditions for operations, carry-
ing capacity, resource protection, environ-
mental awareness, interpretation, and visitor
safety. Because the carrying capacity of the
park for passengers arriving by large com-
mercial vessels is 150, operators ofthese
vessels would share equally in bringing
these 150 visitors to the park (e.g., two
vessels could each bring 75 visitors, three
vessels could each bring 50 visitors).

The conditions for interpretation would
include the provision of mterpretive
materials as in altemative A and personal
service training from NP S staff. Training
would also be available from NP S staff for
resource protection and visitor safety.
Participation inthistraining would not be
required but strongly encouraged.
Commercial use authorizations would be
issued by the concessions staff at Everglades
National Park and monitored by the staffat
Dry Tortugas NationalPark. The monitoring
of'these authorizations would be a higher
priority than it is currently, and therefore
staff would be dedicated to this activity.

Although not required, commercial vessel
operators would be encouraged to provide
intrapark transportation and tours to sites
throughout the park, subject to the carrying
capacity limits identified for the natural/
cultural zone. Commercial operators, as well
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as private boaters, would be required to stay
out of closed areas and would be directed to
areas thought to be less sensitive by the
National Park Service. They would not be
assigned any facilities in the park and would
be subject to regulations and policies such as
use of the NP S dock at Garden Key.

PARKOPERATIONS
AND FACILITIES

NPS operations throughout the park would
be unchanged (see the “ Affected Environ-
ment” section). The main concems include
that the park is understaffed and unable to
adequately protect resources because of
increasing visitation and some facilities are
exceedingtheir capacity during peak visita-
tion periods. Most management operations
would be for protecting resources, prevent-
ing or minimizing impacts from visitor use,
and restoring disturbed areas. In the historic
preservation/ adaptive use zone, operations
would continue to focus on providing a
quality visitor experience.

Because visitors would be permitted to
travel freely throughout the park with few
restrictions on activities, a high level of
patrols would be needed to monitor visitor
use especially by private boaters. A high
level of NPS commitment would continue to
be needed to educate and inform visitors
about the park’s history, its resources, and
the protection of those resources. With few
facilities to maintain, the NP S maintenance
efforts would remain at a low level and
focus primarily on the dock, campground,
and fort.

PARK ENTRANC E FEE

A park entrance fee would be instituted to
help supportthe additional costs incurred for
managing carrying capacities, visitor safety
and enjoyment, resource protection
activities, and monitoring. (The authority to
charge fees may end; however, the park
would charge an entrance fee as long as this
authority exists.)
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ALTERNATIVEC =
The servicewide The parkwide manage- The actions described below
mandates andpolicies 4+ ment actions +  that support the concept for
this particular alternative
O VERALL CONCEPT the world (accordingto the National

Fisheries Conservation Center).
The intent of this alterative is to afford a

high level of protection to significant park See appendix E for the rationale for
resources through the selective application selectingthis alternative as the National
of'the research natural area zone, instituting Park Service’s proposed action.

a permit system for private boaters, and
using commercial servicesto direct and

structure visitor use (see Altemative C map). MANAGEMENT ZONING
A wide range of recreational and educational
opportunities would be available to visitors As shown on the Altemative C map, the
provided that appropriate resource conditi- majority of the park would be about equally
ons were maintained. Visitor experience divided between a research natural area on
would be enhanced due to expanded access the west, and a natural/cultural zone onthe
throughout the park and higher quality east and south. The boundary dividingthese
resources to enjoy. The goal for the two zones would align with a longitude of
commercial service operations would be to 82°51°W, extending from the northern park
be self-contained, thus reducing the strain on boundary to a latitude 0f24°36°N (this
the limited park facilities. The typesand latitude would mark the southem boundary
levels of visitor use would be managed to of'the research natural area).
protect resources and the quality of the
visitor experiences. The total numbers of The historic preservation/adaptive use zone
visitors transported to the park by com- would be applied to Garden Key (Fort
mercial operators would be consistent with Jefferson), and would extend outwards for a
the aggregated carrying capacity targets of radius of 1 nautical mile to encompass sur-
individual visitor destinations (see tablel). rounding waters, including those around
Bush and Long Keys. The central portion of
The research natural area zone inthis Loggerhead Key, where the historic light-
altemative would be compatible with the house and adjacent buildings are located,
ecological reserve that is proposed by the would also be designated historic preserva-
National Oceanic and Atmospheric tion/adaptive use. T he remainder of Logger-
Administration for the Florida Keys head Key would be zoned research natural
National Marine Sanctuary, havingthe same area, except during critical bird and sea
goals and subsequent constraints on fishing, turtle nesting/hatching seasons when special
When implemented, the Tortugas Ecological protection zoning would be selectively
Reserve (Wthh includes the park’s 46- apphed andpub]ic access would be
square-nautical-mile research natural area prohibited. Bush, Middle, and East Keys
and the about 15 1-square-nautical-mile would be zoned natural/cultural. Bush and
ecological reserve established by the Florida East Keys would also be designated as
Keys National Marine Sanctuary) would be special protection zones during the critical

the third largest no-take marine reserve in
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sea turtle and bird nesting/hatching season.
Hospital and Long Keys, and a rare elkhom
coral (Acropora palmata) community near
the Long Key/Bush Key tidal channel,
would be designated special protection
zones year-round. The map should be read
in conjunction withthe text because the map
does not show all details that are explained
above.

VISITOR EXP ERIENCE

Under this alternative, commercial operators
would continue to provide transportationto
the park, but the role of the commercial
operators would be significantly expanded
for day use activities. This expanded role
would be to provide intrapark transportation
and guide services. A limited number of
ovemight/multiday tours would be con-
ducted by operators holding a commercial
use authorization.

The distribution of visitors to key destina-
tions throughout the park would be managed
largely through these commercial tours.
Visitors would be required to use commer-
cial tours or private boats (by permit) to visit
and enjoy attractions in the research natural
area zone. For recreational activities inside
the park, including the research natural area,
all private boaters would be required to
obtain a permit, pay a park entrance fee at
Garden Key, learn about the protection of
park features, and adhereto established
maximum numbers of visitors to individual
sites and attractions (see table 1). The tour
providers and private boaters would be
required to moor at buoys in the research
natural area zone. Neither anchoring nor
recreational fishing would be allowed in the
research natural area zone, but these activi-
ties would be allowed in the remaining
zones. All private and commercial vessels
must ovemight inthe historic preservation/
adaptive use zone around Garden Key (see
Altemative C map). A reservation system
would be instituted for the campground in
the future.
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Although the experiences for tour visitors in
this alternative would be highly structured,
the opportunities would be more diverse
than in the previous alternatives. In the pre-
vious alternatives, visitors with a private
boat or a guide hired offsite would have
access to the offshore coral reefs, ship-
wrecks, and keys other than Garden Key.
Under this alternative, all visitors to the park
would have the opportunity to visit remote
park attractions. Activities would include
snorkeling and diving at selected coral reefs
and shipwrecks, swimming, and bird watch-
ing, in addition to the activities available at
Garden Key.

Opportunities for challenge and adventure
on tours throughout the park would be high.
Likely encounters with other visitors who
are not part of one’s individual tour would
be low, especially in the research natural
area. The presence of commercial staff,
especially in the research natural area,
would be high.

It is anticipated that this would be the first
time many ofthese visitors would have the
opportunity to engage in activities in a near-
pristine environment likethe Dry T ortugas.
All of these visitors would encounter com-
mercial staff, but the potential to encounter
NPS staff or other groups would be low to
moderate in the entire park except in the
historic preservation /adaptive use zone near
the fort. Although individuals would be in
small groups, the opportunity level for the
group to experience quiet and solitude
would be high.

Opportunities for all visitorsto learn more
about the Dry Tortugas and its environs
would be very high. Private boaters would
have contact with NP S staff through the
permit process, thus increasing their oppor-
tunities to gain knowledge and information
about the park. Visitors arriving onthe com-
mercial ferries for day use, or with commer-
cial guides for overnight/ multiday use,
would have a high level of opportunity to
gain knowledge, information, and interpreta-
tion from trained commercial tour staff at



ALTERNATIVES, INCLUDING THE PROPOSED ACTION

the docking facility in Key West, en route to
the park, and on tours. All visitors would
have an orientation tothe purpose and
significance of the research natural area
zone from NP S or commercial tour staff. All
visitors would have access to information
and interpretation at Fort Jefferson through
media such as wayside exhibits, bulletin
boards, visitor center exhibits, videos, and
publications.

The zoning and visitor use management
schemes inthis altemative would strive to
create a high-quality experience for visitors
through the sustained integrity of the natural
and cultural resources, the lack of intrusions
and alterations to the natural landscape and
seascape, the even dispersal of visitors, the
interpretation methods used, and the
enhanced knowledge gained from research.
Visitors would also receive the benefit of
new information coming to light as a result
of research activities of park scientists and
investigators.

RESO URCE PROTECTION

There would be very lowtolerance for
impacts on terrestrial, marine, or submerged
cultural resources due to visitor use in the
research natural area zone portion of the
park. There would be a low tolerance for
impacts from visitor use on these resources
in the natural/cultural zone. There would be
low to moderate tolerance for impacts on
these resources from visitor use inthe
historic preservation/adaptive use zone.

To protect marine resources, anchoring
would be permitted only in the natural/
cultural and historic preservation/adaptive
use zones, and the use of mooring buoys
would be required in research natural area
zonesto direct visitorsto selected sites. The
use of mooring buoys as a resource
protection management tool might also be
required if anchoring restrictions are
warranted.
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An aggressive visitor education program
would focus on park resources and history
and resource protection. Education and
interpretation would be incorporated into
tour activities. The private boat permit sys-
tem would include a high level of education
in resource protection. All visitors would
receive education on the purpose and signifi-
cance of the research natural area zone and
how the concept is being used
internationally.

Commercial tour users and private boaters in
the research natural area would be required
to use mooring buoys. Private boat operators
would be directed to less sensitive areas
when possible, and patrols would monitor
for mappropriate activities. Commercial
tours in the other zones would be managed
similarly to management inthe research
natural area zone.

No manipulation of resources by the Park
Service, other agencies, researchers author-
ized by the park, or visitors would be
allowed in the research natural area zone
except for restoration. Minor manipulation
of resources in the other zones would be
allowed, but only for visitor safety or
resource protection reasons. Consequently,
the potential for biodiversity and increased
populations of marine life would be high in
the research natural area zone and moderate
in the remainder of the park.

All natural and cultural resources in the park
would be surveyed, and a regular monitoring
program would be implemented, regardless
of zone. A high level of nonmanipulative
research would occur in the research natural
area, and a moderate to high level would
occur in the remainder of the park.

Systematic, scheduled monitoring would
document changes in species and com-
munities to provide direction for resource
management and research. Monitoring and
research would be conducted on impacts on
resources from visitor use, such asthe affect
on coral reefs from anchoring or concen-
trating visitor use with mooring buoys.



Other monitoring actions would include
determining population and biodiversity of
marine and terrestrial species.

The National Park Service would work with
the National Oceanic and Atmospheric
Administration and the state of Florida to
continue to study the importance of the
Tortugas area to the fisheries ofthe region
and the hemisphere.

Submerged Cultural Resource Strategy

The NP S Submerged Resources Center has
undertaken a comprehensive archeological
survey and inventory of submerged sites
within the park. The project began in 1992
with the compilation and assessment of
natural and cultural resource datathat pro-
vided the foundation for development of the
survey research design. The project is a
model for a wide-area survey of submerged
NPS areas.

Using remote sensing magnetometer
methods, surveys have been completed for
morethan 95% of the park’s waters at
depths of less than 30 feet. The technique
was designed to detect ferrous metal objects,
indicating potential site locations. Survey
coverage ofthe entire park waters at all
depths will eventually be completed (see the
“Affected Environment” section for survey
results).

A comprehensive and multidisciplinary
monitoring program would be implemented
to provide both random sample annual site
assessments and long-term detailed assess-
ments for selected locations. Asneeded,
more frequent assessments would evaluate
reports of diver impacts, conditions follow-
ing storms, etc. Site research would be
conducted in accordance with approved
research designs that support park manage-
ment objectives. Archeological research and
investigations would meet applicable NPS
standards and would have minimal site
impacts.
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The park would also implement measures to
enhance site protection. Diving would be
permitted only in approved areas by means
of mooring buoys or anchoring where
permitted. Visitors would be directed away
from sensitive site locations, and remote
sensing surveillance systems would assist
park patrol efforts to protect significant
sites.

COMMERCIAL SERVICES

Access to the park for most visitors would
be provided through two concession con-
tracts. One contract would be for a single
seaplane operator, who would be authorized
to carry upto 60 visitors per day. The num-
ber of trips would depend on the capacity of
the planes being used, but larger capacity
planes would be encouraged to reduce the
number oftakeoffs and landings. Beach tie
points would be assigned to the seaplane
concessioner, and a section ofthe beach near
the dock would be dedicated to the
operation.

The other concession contract would be for
a ferry operator who would be authorizedto
carry up to 150 visitors per day. More than
one boat would be used in the operation, and
staggered arrival and departure times at the
fort would be used as a management tool to
maintain carrying capacity numbers and
disperse use. The ferry concessioner would
be required to provide intrapark transporta-
tion and tours. The goal for the ferrytour
concession would be for the operation to be
self-containedto not put any additional
strain on the limited facilities at the park.
This would include transporting all water
and waste in and out of the park and
providing shelter for visitors. Therefore, a
concessioner’s vessel would generally be
docked and accessible for the duration of
their visitors’ stay in the park. Because there
is limited space at the dock to accommodate
thisrequirement, an additional structure,
such as a dock, might be required.



ALTERNATIVES, INCLUDING THE PROPOSED ACTION

The details of how the tour portion of the
concession contract would operate would be
determined later during prospectus develop-
ment and/or during an evaluation period
after the award of the contract. In the spirit
of being self-contained, the intent isto bring
as much of the equipment and vessels
required back and forth to the park as pos-
sible, although mooring or docking some of
the smaller vessels might be considered.
Mandatory interpretive and resource protec-
tion training and auditing by NP S staff
would be required for all concessioner tour
staff.

A reservation system for thetours would be
an integral part of the operations plan forthe
concessioner. T ours in the natural/cultural
zone would be limited by established site
carrying capacities. Tours in the research
natural area zone would be managed the
same as all other activities in the zone, with
site carrying capacities enforced and the use
of mooring buoys or other devices required.
Group size for snorkeling and diving with
commercial guides in the research natural
area zone would be limitedto six. Because
most visitor use would be generated by
commercial tours, the concessioner would
be allocated 60%-80% of the available sites
or a separate mooring system would be
established. Authorized tours could include
Fort Jefferson, Loggerhead Key, snorkeling,
scuba diving, kayaking, glass bottom boat
rides, and scenic/wildlife tours. Fort tours
would be coordinated with NP S staff and
limited to a maximum of 20 to25 visitors.
Loggerhead Keytours would be limited to
12 visitors and subject to the use restrictions
described on table 1.

The concessioner might be authorizedto
rent or provide the necessary goods and
equipment such as masks, fins, snorkels,
diving tanks, compressed air, and kayaks.
The concessioner would also be authorized
to provide food and beverage service (lunch)
similar to what occurs now. The ferry
concessioner would also be authorized to
sell a limited amount of merchandise that
enhances the visitors’ experiences, including
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health and safety-related items. The ferry
and air taxi concessioners would have
exclusive rights to any day use commercial
tours that begin or end within park
boundaries.

Other appropriate commercial uses in the
park would be authorized by commercial use
authorizations (CUAs) or another appro-
priate concession authorization tool These
other operators would provide overnight/
multiday commercial tours. Clients would
stay overnight on the vessels. If clients stay
in the campground they would be subject to
reservations and other use regulations. The
number of commercial use authorizations
would not exceed 30 or the capacity of the
resources to accommodatethe use, which
would be determined by monitoring. No
facilities would be dedicated to these
operators. CUA activities would be moni-
tored and could be replaced by one or more
concession contracts at a later time.

Sailing excursions would be permitted by
commercial use authorizations or another
appropriate concession authorization tool
with limits of 20 to 25 visitors per trip. A
limited number of commercial use authori-
zations or another appropriate concession
authorization tool for bare boat sailing
charter “captains” would also be pemmitted.
CUA permits or another appropriate
concession authorization tool for guided
fishing charters in six-pack boats for fishing
in the natural/cultural zone only would be
subject to specific regulations to protect
fisheries resources as warranted. No CUA
permits would be issued for guided fishing
charter boats in excess of six passengers per
vessel. CUA permits would be issued to six-
pack boat operators for multiday diving
trips. CUA permits would be issued to
conduct wildlife tours, including bird
watching, provided the tours begin and end
outside ofthe park boundary. CUA permit
holders would be subject to established
carrying capacity restrictions for the use of
sites and areas within the park (see table 1).



The cooperating association would sell
educational and interpretive merchandise
related to the interpretive themes ofthe park
in accordance with their cooperative
agreement.

PARKOPERATIONS
AND FACILITIES

To afford the high level of resource pro-
tection proposed in this alternative, a
moderate to high amount of NP S patrolling
and monitoring would occur in the natural/
cultural zone. A moderate to high level of
patrolling and monitoring of visitor use
would occur in the research natural area
zone due to the permit and commercialtour
operations proposed. However, private boats
would continue to be present in the research
natural area zone. To conduct/manage
research and survey/ monitor resources, NP S
staff would expend a moderateto high
amount of effort.

Resource protection and interpretive training
of all commercial operators would be
required, calling for a moderate to high
amount of effort by NP S staff. All private
boaters obtaining permits would receive
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education in resource protection, which
would require a moderate to high amount of
effort by NP S staff. NP S staff would
conduct most tours ofthe fort, although
trained commercial staff would conduct
some. Visitor information would be
available at anew contact station in Key
West, requiring NP S staff commitment.

NPS staff would maintain most of the
facilities in the park, although facilities
assigned to concessioners would have
facility maintenance included in their
contracts.

A reservation system would be established
for the campground on Garden Key to
ensure that visitor expectations were met.

PARK ENTRANC E FEE

A park entrance fee would be instituted to
help support the additional costs incurred for
managing carrying capacities, visitor safety
and enjoyment, resource protection activi-
ties, and monitoring. (T he authority to
charge fees may end; however, the park
would charge an entrance fee as long as this
authority exists.)



ALTERNATIVED

ALTERNATIVED =

The servicewide
mandates andpolicies 4+

The parkwide manage-
ment actions

The actions described below
+ that support the concept for this
particular alternative

Altemative D isthe same as alternative C
except that (1)the research natural area zone
boundaries would be slightly different (see
Altemative D map) and align with the
Florida Keys National Marine Sanctuary’s
preferred altemative for establishing ecolog-
ical reserves in the Tortugas area, and (2)
private boaters would not be allowed to
anchor or tie up to a mooring buoy for
diving, snorkeling, etc. in the research
natural area (however, private boaters would
be allowed to transit through the research
natural area).

The research natural area zone inthis alter-
native would be compatible with the ecolog-
ical reserve that is proposed by the National
Oceanic and Atmospheric Administration
for the Florida Keys National Marine
Sanctuary, havingthe same goals and
subsequent constraints on fishing,

O VERALL CONCEPT

The intent of this altemative is to afford a
high level of protection to significant park
resources through the selective application
of the research natural area zone, instituting
a permit system, and using commercial
services to direct and structure visitor use.
The types and levels of visitor use would be
managed to protect resources and the quality
of'the visitor experiences. T he total numbers
of visitors transported to the park by com-
mercial operators would be consistent with
the aggregated carrying capacity targets of
individual visitor destinations (see tablel).
Outside the research natural area zone, a
wide range of recreational opportunities
would be available to visitors provided that
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appropriate resource conditions were main-
tained. Visitor experience would be
enhanced due to expanded opportunities
throughout the park and higher quality
resources to enjoy. Commercial service
operators would also provide visitor comfort
facilities on board, reducing the strain onthe
limited park facilities.

MANAGEMENT ZONING

As shown on the Altemative D map, a large
part of the park would be zoned a research
natural area. The eastern boundary of the
research natural area would align with a
longitude of 82°48’W, andthe southern
boundary of the zone would align with a
latitude 0f24°39°N. Waterstothe east and
south of the research natural area would be
zoned natural/cultural.

The historic preservation/adaptive use zone
would be applied to Garden Key (Fort
Jefferson), and would extend outwards for a
radius of 1 nautical mile to encompass
surrounding waters, including those around
Bush and Long Keys. The central portion of
Loggerhead Key, where the historic
lighthouse and adjacent buildings are
located, would also be designated historic
preservation/adaptive use. The remainder of
Loggerhead Key, Bush, Middle and East
Keys would be zoned natural/cultural,
except during critical bird and sea turtle
nesting/hatching seasons when special
protection zoning would be selectively
applied and public access would be
prohibited. Hospital and Long Keys, and a
rare elkhom coral (Acropora palmata)
community near the Long Key/Bush Key
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tidal channel, would be designated special
protection zones year-round. The map
should be read in conjunction with thetext
because the map does not show all details
that are explained above.

VISITOR EXPERIENCE

Under this alternative, commercial operators
would continue to provide transportationto
the park, but the role of the commercial
operators would be significantly expanded
for day use activities. This expanded role
would be to provide intrapark transportation
and guide services. Ovemight/multiday
commercial tours would be conducted
exclusively by CUA operators who begin
and endtours in Key West or other offsite
locations.

The distribution of visitors to key destina-
tions throughout the park would be managed
largely through these commercial tours.
Visitors would be required to use commer-
cial tours to visit and enjoy attractions in the
research natural area zone. The tour pro-
viders would be required to moor at buoys in
the research natural area zone. Neither
anchors nor recreational fishing would be
allowed in the research natural area zone,
but these activities would be allowed in the
remaining zones. For recreational activities
inside the park but outside the research
natural area, private boaters would be
required to obtain a pemmit and pay an
entrance fee at Garden Key, learn about the
protection of park features, and adhere to
established maximum numbers of visitors to
individual sites and attractions (seetable 1).
All private and commercial vessels must
ovemight in the historic preservation/
adaptive use zone around Garden Key (see
detail map of this zone in the chapter on
altemative B). A reservation system might
be instituted forthe campground in the
future.

Although the experiences for tour visitors in
this alternative would be highly structured,
the opportunities would be more diverse
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than in the previous alternatives. In the
previous alternatives, visitors with a private
boat or a guide hired offsite would have
access to the offshore coral reefs, ship-
wrecks, and keys other than Garden Key.
Under this alternative, all visitors to the park
would have the opportunity to visit remote
park attractions. Activities would include
snorkeling and diving at selected coral reefs
and shipwrecks, swimming, and bird
watching, in addition to the activities
available at Garden Key. Recreational
fishing would not be permitted in the
research natural area zone.

Opportunities for challenge and adventure
on the tours throughout the park would be
high. Likely encounters with other visitors
not a part of ones individual tour would be
low, and nonexistent inthe research natural
area. The presence of commercial staff,
especially in the research natural area,
would be high.

It is anticipated that this would be the first
time many visitors would havethe oppor-
tunity to engage in activities in a near-
pristine environment likethe Dry T ortugas.
All of these visitors would encounter com-
mercial staff, but the potential to encounter
NPS staff or other groups would be low to
moderate in the entire park except in the
historic preservation /adaptive use zone near
the fort. Although individuals would be in
small groups, the opportunity level for the
group to experience quiet and solitude
would be high.

Opportunities for all visitorsto learn more
about the Dry Tortugas and its environs
would be very high. Private boaters would
have contact with NPS staff, thus increasing
their opportunities to gain knowledge and
information about the park through the per-
mit process. Visitors arriving on the com-
mercial ferries for day use, or commercial
guides for ovemight/multiday use, would
have a high level of opportunity to gain
knowledge, information, and interpretation
from trained commercial tour staff at the
docking facility in Key West, en route tothe
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park, and ontours. All visitors would have
an orientation to the purpose and
significance of the research natural area
zone from NP S or commercial tour staff. All
visitors would have access to information
and interpretation at Fort Jefferson.

The potential for all visitors to have a high-
quality experience would be great due to the
integrity of the natural and cultural
resources, the lack of intrusions and
alterations to the natural landscape and
seascape, the even dispersal of visitors, the
low-key mterpretation methods, and
enhanced knowledge gained from research.
The zoning and visitor use management
schemes inthis altemative create these
conditions. Visitors would also receive the
benefit of new information coming to light
as a result of research activities of park
scientists and investigators.

RESOURCE PROTECTION

There would be very lowtolerance for
impacts on terrestrial, marine, or submerged
cultural resources due to visitor use in the
research natural area zone portions of the
park. There would be a low tolerance for
impacts from visitor use on these resources
in the natural/cultural zone. There would be
low to moderate tolerance for impacts on
these resources from visitor use inthe
historic preservation/adaptive use zone.

An aggressive visitor education program
would focus on park resources and history
and resource protection. Education and
interpretation would be incorporated into
tour activities. Through the process of
getting a permit to enterthe natural/cultural
zone, private boaters would learn about the
park features and resource protection and be
informed about the established maximum
numbers of visitors to individual sites and
attractions. All visitors would receive
education onthe purpose and significance of
the research natural area zone and how the
concept is being used internationally. To
protect marine resources, anchoring would
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be permitted only in the natural/cultural and
historic preservation/ adaptive use zones,
and the use of mooring buoys would be
required in research natural area zones. The
use of mooring buoys as a resource
protection management tool might also be
required if anchoring restrictions are
warranted.

Commercial tour use inthe research natural
area would also be directed, and operators
would be required to use mooring buoys. In
the other zones in the park, private boat
operators would be directedto less sensitive
areas when possible, and patrols would
monitor for inappropriate activities. Com-
mercial tours in the other zones would be
managed similarly to management i the
research natural area zone.

No manipulation of resources by the Park
Service, other agencies, researchers, or
visitors would be allowed in the research
natural area zone except for restoration.
Minor manipulation of resources in the other
zones would be allowed, but only for visitor
safety and resource protection reasons.

All natural and cultural resources in the park
would be surveyed, and a regular monitoring
program would be implemented, regardless
of zone. A high level of nonmanipulative
research would occur in the research natural
area, and a moderate to high level would
occur in the remainder of the park.

Systematic, scheduled monitoring would
document changes in species and commun-
ities to provide direction for resource man-
agement and research. Monitoring and
research would be conducted on impacts on
resources from visitor use, such asthe affect
on coral reefs from anchoring or
concentrating visitor use with mooring
buoys. Other monitoring actions would
include determining population and
biodiversity of marine and terrestrial
species.



Submerged Cultural Resource Strategy

The NPS Submerged Resources Center has
undertaken a comprehensive archeological
survey and inventory of submerged sites
within the park. The project began in 1992
with the compilation and assessment of
natural and cultural resource datathat
provided the foundation for development of
the survey research design. GIS (geographic
information system) computer applications
were incorporated intothe survey
methodology. The project is a model for a
wide-area survey of submerged NPS areas.

Using remote sensing magnetometer
methods, surveys have been completed for
morethan 95% of the park’s waters at
depths of less than 30 feet. The technique
was designed to detect ferrous metal objects,
indicating potential site locations. Survey
coverage ofthe entire park waters at all
depths will eventually be completed (see the
“Affected Environment” section for survey
results).

A comprehensive and multidisciplinary
monitoring program would be implemented
to provide both random sample annual site
assessments and long-term detailed
assessments for selected locations. As
needed, more frequent assessments would
evaluate reports of diver impacts, conditions
following storms, etc. Site research would
be conducted in accordance with approved
research designs that support park manage-
ment objectives. Archeological research and
investigations would meet applicable NPS
standards and would have minimal site
impacts. Information would continue to be
compiled in the GIS database.

The park would also implement measures to
enhance site protection. Diving would be
permitted only in approved areas by means
of mooring buoys and other methods.
Visitors would be directed away from
sensitive site locations, and remote sensing
surveillance systems would assist park
patrol efforts to protect significant sites.
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The National Park Service would work with
the National Oceanic and Atmospheric
Administration and the state of Florida to
continue to study the importance of the
Tortugas area to the fisheries ofthe region
and the hemisphere.

COMMERCIAL SERVICES

Access to the park for most visitors would
be provided through two concession con-
tracts. One contract would be for a single
seaplane operator, who would be authorized
to carry upto 60 visitors per day. The
number oftrips would depend on the
capacity ofthe planes being used, but larger
capacity planes would be encouraged to
reduce the number of takeoffs and landings.
Beach tie points would be assigned to the
seaplane concessioner, and a section of the
beach near the dock would be dedicated to
the operation.

The other concession contract would be for
a ferry operator who would be authorizedto
carry up to 150 visitors per day. More than
one boat would be used in the operation, and
staggered arrival and departure times at the
fort would be used as a management toolto
maintain carrying capacity numbers and
disperse use. The ferry concessioner would
be required to provide intrapark transporta-
tion and tours. The goal for the ferrytour
concession would be for the operation to be
self-contained to not put any additional
strain on the limited facilities at the park.
This would include transporting all water
and waste in and out of the park and
providing shelter for visitors. Therefore, a
concessioner’s vessel would generally be
docked and accessible for the duration of
their visitors’ stay in the park. Because there
is limited space at the dock to accommodate
this requirement, an additional structure,
such as a dock, might be required.

The details of how the tour portion of the
concession contract would operate would be
determined later during prospectus
development and/or during an evaluation
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period after the award of the contract. In the
spirit of being self-contained, the intent isto
bring as much of the equipment and vessels
required back and forth to the park as pos-
sible, although mooring or docking some of
the smaller vessels might be considered.
Mandatory interpretive and resource protec-
tion training and auditing by NP S staff
would be required for all concessioner tour
staff.

A reservation system for thetours would be
an integral part of the operations plan forthe
concessioner. T ours in the natural/cultural
zone would be limited by established site
carrying capacities. Tours in the research
natural area zone would be managed the
same as all other activities in the zone, with
site carrying capacities enforced and the use
of mooring buoys or other devices required.
Group size for snorkeling and diving with
commercial guides in the research natural
area zone would be limitedto six. Because
all visitor use would be generated by
commercial tours, the concessioner would
be allocated 100% of the available sites.
Authorized tours could include Fort
Jefferson, Loggerhead Key, snorkeling,
scuba diving, kayaking, glass bottom boat
rides, and scenic/wildlife tours. Fort tours
would be coordinated with NP S staff and
limitedto a maximum of 20 to25 visitors.
Loggerhead Key tours would be limitedto
12 visitors and subject to the use restrictions
described on table 1.

The concessioner might be authorizedto
rent or provide the necessary goods and
equipment such as masks, fins, snorkels,
diving tanks, compressed air, and kayaks.
The concessioner would also be authorized
to provide food and beverage service (lunch)
similar to what occurs now. The ferry
concessioner would also be authorized to
sell a limited amount of merchandise that
enhances the visitors’ experiences, including
health and safety-related items. The ferry
and air taxi concessioners would have
exclusive rightsto any day use commercial
tours that begin or end within park
boundaries.
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Other appropriate commercial uses in the
park would be authorized by commercial use
authorizations (CUAS) or another
appropriate concession authorization tool
These other operators would provide
ovemight/multiday commercial tours.
Clients would stay overnight onthe vessels.
If clients stay inthe campgroundthey would
be subject to reservations and other use
regulations. T he number of commercial use
authorizations would not exceed 30 or the
capacity ofthe resources to accommodate
the use, which would be determined by
monitoring. No facilities would be dedicated
tothese operators. CUA activities would be
monitored and could be replaced by one or
more concession contracts at a latertime.

Sailing excursions would be permitted by
commercial use authorizations or another
appropriate concession authorization tool
with limits of 20 to 25 visitors per trip. A
limited number of commercial use
authorizations or another appropriate
concession authorization tool for bare boat
sailing charter “captains” would also be
permitted. CUA permits or another
appropriate concession authorization tool for
guided fishing charters in six-pack boats for
fishing in the natural/cultural zone only
would be subject to specific regulations to
protect fisheries resources as warranted. No
CUA permits would be issued for guided
fishing charter boats in excess of six
passengers per vessel. CUA permits would
be issued to six-pack boat operators for
multiday diving trips. CUA permits would
be issued to conduct wildlife tours,
including bird watching, providedthe tours
begin and end outside of the park boundary.
CUA permit holders would be subject to
established carrying capacity restrictions for
the use of sites and areas within the park
(see table 1).

The cooperating association would sell
educational and interpretive merchandise
related to the interpretive themes ofthe park
in accordance with their cooperative
agreement.



PARKOPERATIONS
AND FACILITIES

A high level of patrolling of visitor use
would occur in the natural/ cultural zone and
the research natural area zone due tothe
permit system and commercial tour
operations proposed. T o conduct/manage
research and survey/ monitor resources, NP S
staff would expend a moderateto high
amount of effort.

Resource protection and interpretive training
of all commercial operators would be
required, calling for a moderate to high
amount of effort by NPS staff. All private
boaters obtaining permits would receive
education in resource protection, which
would require a moderate to high amount of
effort by NP S staff. NP S staff would
conduct most tours ofthe fort, although
trained commercial staff would conduct
some. Visitor information would be
available at a new contact station in Key
West, requiring NPS staff commitment.
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NPS staff would maintain most of the
facilities in the park, although facilities
assigned to concessioners would have
facility maintenance included in their
contracts.

A reservation system would be established
for the campground on Garden Key to
ensure that visitor expectations were met.

PARK ENTRANC E FEE

A park entrance fee would be instituted to
help support the additional costs incurred for
managing carrying capacities, visitor safety
and enjoyment, resource protection
activities, and monitoring. (The authority to
charge fees may end; however, the park
would charge an entrance fee as long as this
authority exists.)
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ALTERNATIVEE =

The servicewide
mandates andpolicies 4+

The parkwide manage-
ment actions

The actions described below
+ that support the concept for this
particular alternative

OVERALL CONCEPT

Under this alternative, the majority of the
park would be designated as a research
natural area and managed accordingly, with
primary emphasis on resource protection
and conservation (see Altemative E map).
The alternative recognizes the paramount
importance of preservingthe park’snear-
pristine and fragile ecological resources and
takes stepsto closely direct visitor activities
that could result in resource degradation.
Most visitor use would be highly structured
through commercial service providers. The
goal for commercial service operations
would be to be self-contained, thus reducing
the strain on the limited park facilities. .
Private boaters would moor at Garden Key
and join tour operations. The types and
levels of visitor use would be managed to
protect resources and the quality of the
visitor experiences. The total numbers of
visitors transported to the park by
commercial operators would be consistent
with the aggregated carrying capacity targets
of individual visitor destinations (see
tablel).

The research natural area zone inthis
altemative would be compatible with the
ecological reserve that is proposed by the
National Oceanic and Atmospheric
Administration for the Florida Keys
National Marine Sanctuary, havingthe same
goals and subse quent constraints on fishing.

MANAGEMENT ZO NING

As shown on the Altemative E map, the
majority of the park would be zoned a
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research natural area. T he historic
preservation/adaptive use zone would be
appliedto Garden Key (Fort Jefferson), and
would extend outwards for aradius of 1
nautical mile to encompass surrounding
waters, including those around Bush and
Long Keys. The central portion of Logger-
head Key, where the historic lighthouse and
adjacent buildings are located, would also be
designated historic preservation/adaptive
use. The remainder of Loggerhead Key,
Bush, Middle and East Keys would be zoned
research natural area, except during critical
bird and sea turtle nesting/hatching seasons
when special protection zoning would be
selectively applied and public access would
be prohibited. Hospital and Long Keys, and
a rare elkhom coral (Acropora palmata)
community near the Long Key/Bush Key
tidal channel, would be designated special
protection zones year-round. The map
should be read in conjunction with thetext
because the map does not show all details
that are explained above.

VISITOR EXP ERIENCE

To achievethese objectives, visitation would
be strictly managed throughout most of the
parkto reduce or avoid the adverse effects
of park visitors on the fragile resource base.
Ovemight private boaters would need a
permit. The numbers of visitors allowed in
certain areas at any given time, restrictions
on the size of boats, limitations on arrival
times, etc. would be accordingto the
carrying capacity determinations for each
area. A park entrance fee would be charged.
No recreational fishing would be allowed
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in the research natural area. Also in the
research natural area, commercial boat
operators would be required to use mooring
buoys, and anchoring would be prohibited.
Overnight anchoring/mooring would be
allowed only in the historic preservation/
adaptive use zone around Garden Key.

Although avariety of challenging activities
would be available to park visitors, most
would find a highly structured experience as
part of the guided tours. Visitor uses on and
under the water would be highly directed
and monitored by NPS and concession staff
in this alternative. Opportunities for individ-
ual discovery or choice of activities would
be limited and would instead fall more under
the prerogative of the tour operator/guide.

Visitor uses on Garden and Loggerhead
Keys would be highly structured under this
altemative. The visitor experience would be
enhanced by limiting the size of tour groups
and the number of people at the swim beach
and moat wall. On the remaining keys, a
staff member would always accompany
visitors.

Visitors would occasionally encounter NP S
personnel, but most visitors would more
frequently encounter concessioner or tour
operator staff. Nevertheless, because
visitation would be dispersed throughoutthe
park, ample opportunities for quiet and
solitude would be expected for all visitors.

Because this altemative places a premium
on resource protection, the integrity of the
resources likely to be encountered would be
high, which in turn would enhance the over-
all quality of the visitor experience. The
trade-off of a highly structured visitor
experience would be the opportunity to
experience relatively unaltered natural
landscapes and seascapes, with little likeli-
hoodof encountering other groups or other
visible/audible intrusions onthe natural
environment.

A high-quality experience would be further
enhanced by many opportunities for visitors
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to receive education and interpretation at the
Key West docking facilities, while en route
tothe park, at Fort Jefferson, and at all com-
mercial tour sites. All visitors would have
access to basic park orientation andresource
protection education by NP S staff or conces-
sion operator. Visitors would also receive
the benefit of new information comingto
light as aresult of research activities of park
scientists and investigators.

RESOURCE PROTECTION

In most of the park, except within the his-
toric preservation/adaptive use zone, the
resource protection strategy would be to
maintain the park’s near-pristine, intact
ecosystem. There would be extremely low
tolerance for impacts of recreational use on
marine or terrestrial resources, and visitor
travel and behavior would be highly regula-
ted. Through the National Park Service and
through concessioners, visitors would
receive a high level of education about
resource protection issues. This would
include appropriate behavior in and around
sensitive natural and cultural resources,
appropriate boat handling and navigation,
and the benefits of controls and regulations.
Resource protection education would be
incorporated into most recreational
activities, and those receiving private boat
permits would receive such education as a
part of the permitting process.

Concession services and restrictions on pri-
vate boat travel would strictly control all
visitor use outside of the historic preserva-
tion/adaptive use zone and would direct use
to nonsensitive resources. Anchoring would
be prohibited throughout the park to avoid
indiscriminate damage to marine resources.
Although private boaters could still come to
the park, to help protect the resources they
would be required to moor at fixed buoys
and use concession tour boats for intrapark
transportation. Buoys would be placed only
in areas where human use would pose little
risk of resource damage.
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With maximum protection ofthe park’s
near-pristine ecosystems and intact cultural
resources, the park would provide outstand-
ing opportunities for scientific research. All
research within the research natural area
would be nonmanipulative. Some sampling
would be allowed, but no change in resource
condition would be permitted. Manipulative
research would be allowed elsewhere where
consistent with park purposes and an
approved plan.

Systematic, scheduled monitoring would
document changes in species and com-
munities to provide direction for resource
management and research. Monitoring and
research would be conducted on impacts on
resources from visitor use, such asthe affect
on coral reefs from anchoring or concen-
trating visitor use with mooring buoys.
Other monitoring actions would include
determining population and biodiversity of
marine and terrestrial species.

Submerged Cultural Resource Strategy

The NP S Submerged Resources Center has
undertaken a comprehensive archeological
survey and inventory of submerged sites
within the park. The project began in 1992
with the compilation and assessment of
natural and cultural resource datathat
provided the foundation for development of
the survey research design. GIS (geographic
information system) computer applications
were incorporated intothe survey
methodology. The project is a model for a
wide-area survey of submerged NPS areas.

Using remote sensing magnetometer
methods, surveys have been completed for
morethan 95% of the park’s waters at
depths of'less than 30 feet. The technique
was designed to detect ferrous metal objects,
indicating potential site locations. Survey
coverage ofthe entire park waters at all
depths will eventually be completed.

A comprehensive and multidisciplinary
monitoring program would be implemented
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to provide both annual site assessments and
long-term detailed assessments for selected
locations. As needed, more frequent assess-
ments would evaluate reports of diver im-
pacts, conditions following storms, etc. Site
research would be conducted in accordance
with approved research designs that support
park management objectives. Archeological
research and investigations would meet
applicable NPS standards and would have
minimal site impacts. Information would
continue to be compiled in the GIS database.

The park would also implement measures to
enhance site protection. Diving would be
permitted only in approved areas by means
of mooring buoys and other methods. Visi-
tors would be directed away from sensitive
site locations, and remote sensing surveil-
lance systems would assist park patrol
efforts to protect significant sites.

COMMERCIAL SERVICES

Air access would be provided by a single
concession contract with the same limits as
described in altematives C and D. Water
access, intrapark transportation, and tours
would be provided as described in altema-
tives C and D. The activities, operations,
facilities, and conditions described in alter-
natives C and D would also be applicable in
this alternative. There would be no commer-
cial use authorizations issued in this altermna-
tive. Recreational fishing would not be
permitted in the park due to the extensive
use of the research natural area zone, andthe
concessioner would offer all wildlife and
birdwatchingtours. Unless sailing excur-
sions were provided in the concession
contract, they would not occur in the park.

PARKOPERATIONS
AND FACILITIES

A moderateto high level of NP S staff and
resources would be required to manage and
maintain facilities such asthe dock, camp-
ground, fort, mooring buoys, and sanitary



facilities. The dock at Garden Key or
altemative docking facilities would be
required accommodate private boaters who

leave their boatsto go on a commercial tour.

A moderateto high NPS interpretive staff
effort would be required to train concession
employees and conduct fort tours. A
moderate to high NP S patrol effort would be
required to protect resources and monitor
activities due tothe structured concession
services. Additional law enforcement staff
would not be required due to the highly
structured experiences planned.
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PARK ENTRANC E FEE

A park entrance fee would be institutedto
help support the additional costs incurred for
managing carrying capacities, visitor safety
and enjoyment, resource protection
activities, and monitoring. (The authority to
charge fees may end; however, the park
would charge an entrance fee as long as this
authority exists.)



MITIGATION MEAS URES

Under any alternative, certain measures
would be taken to mitigate, to the degree
possible, impacts that might or would occur
because of actions proposed. The following
describes these mitigation measures.

CULTURAL RESO URCES

Although no adverse effects on cultural re-
sources would be anticipated from any of
the undertakings proposed in these alterna-
tives, currently unknown cultural resources
might be discovered during project
congtruction (e.g., perhaps inthe vicinity of
the boat dock should that structure be
extended). Should archeological resources
be discovered, work in that location would
stop until the resources were properly
recorded by the National Park Service and
evaluated under the eligibility criteria of the
National Register of Historic Places. If (in
consultation with the Florida state historic
preservation officer) the resources were
determined eligible, appropriate measures
would be implemented eitherto avoid
further resource impacts or to mitigate the
loss or disturbance of the resources.

MARINE LIFE AND WILDLIFE

A survey for sensitive marine species would
be completed before any construction
activities took place for extendingthe dock.
If any species of concern were identified in
the vicinity, appropriate mitigation measures
would be undertaken.

If a shore-based permanent design were
selected for expanding the dock, mitigating
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measures intended to protect water quality
and marine life and wildlife from the effects
of sedimentation, turbidity, and noise would
be carried out during construction. The
construction work area would be restricted
tothe minimum area needed, and direct
disturbance would be avoided to the extent
possible. Construction practices would be
designed to have minimal impact on sensi-
tive areas andto avoid these areasto the
extent possible. Special care would be taken
to avoid spills when using and handling
fuels and lubricating oils. Construction noise
would be kept to a minimum to avoid
disturbing wildlife, and construction activi-
ties would not occur during bird and turtle
nesting periods.

TRAFFIC

Construction activities involving rehabilita-
tion of a building for the Key West multi-
agency visitor facility would be conducted
in amanner that would ensure the least
possible restriction of traffic from construc-
tion vehicles. Safety and convenience of the
general public would be provided at all
times.

VISITOR EXP ERIENCE

The expansion of the visitor center would be
carried out during a period of the year when
visitation is low. Before construction activi-

ties begin, the park staff would develop an
interim operations plan to deal with staff and
visitor issues during the expansion project.



TABLE 3. SUMMARY OF PARKWIDE MANAGEMENT ACTIONS

Parkwide Management Actions, All Alternatives

Visitor Experience

Visitor Facilities and Services: Continue commercial vessel, plane, or private boat access to the park. Continue most existing day use
recreational activities, although fishing opportunities vary between alternatives (see table 4 below). Continue to require visitors to be self
sufficient. Establish interagency visitor center in Key West. Keep facilities on Loggerhead Key for administrative and research use.
Expand visitor center on Garden Key into one or two additional casemates; allow no other expansion or adaptation of historic buildings.
Educate visitors through a combination of nonpersonal interpretive services (exhibits, waysides, radio and television media, and
publications) and personal services (daily ranger-led interpretive programs, visitor center staffing, and law en forcement monitoring.
Interpretive Direction and Topics for the Park: Although opportunities for visitors to learn vary by alternative, all alternatives would
emphasize understanding and appreciating the resources and appropriate use o fthose resources. Provide high-profile interpretive program
that is directed toward orientation, education, and protection of resources. Provide access to resource interpretation and orientation before
arrival and onsite. Emphasize understanding and appreciating the resources ofthe park and the appropriate use of those resources. (Studies
ofvisitor behavior in other marine and coral reefparks have shown very positive results when visitors are given information about the
effects of their behavior on park resources.) Interpret the major topics and subtopics, including the subtropical marine ecosystem, the
pristine natural island environment, the human history and strategic locale of Dry Tortugas, the submerged cultural resources, the
management ofvegetative and wildlif populations, appropriate public use and enjoyment of the park, and park research activities.
Interpretive Strategies: Take advantage ofnumerous opportunities to reach visitors onsite Use interagency visitor center at Key West
for pre-visit orientation. Expand opportunities for education/interpretation/information also at Fort Jefferson and en route to the park with
commercial operators. Improve visitor information, facilities, and outreach programs. Develop a short video. Include other forms of
outreach such as Chambers ofCommerce, marina operators, and the Internet. Expand Everglade’s environmental education program to the
southern keys. Provide training for concession interpretive staff as commercial contracts are developed. Convey effective interpretive
messages at the expanded Fort Jefferson visitor center. Develop other nonpersonal interpretive media such as exhibits on the Garden Key
dock, a film, selfguided trails (surface and submerged), audio tours, and publications. Perhaps offer personal services. Strive to allow
visitors to experience the park’s resources on their own terms.

Resource Protection

Natural Resources: Support establishment of ecological reserve adjacent to the park. Protect opportunity to see the pristine night sky and
protect the natural soundscape.

Cultural Resources: Continue use of historic preservation/adaptive use zone areas at Garden Key and the central portion of Loggerhead
Key.

Research: Establish supplemental support for park research, such as storage, in Key West. Adaptively use some structures as a modest
support base for research in the park and the sanctuary. Require any additional in-park research facilities to be selfcontained.

81




Park Operations

Continue use of patrol and supply boats and dock space at Key West for these boats. Develop an agreement with the U.S. Coast Guard to
use pier and storage structure across from this dock space. Seek office space in vicinity of this dock space, possibly in conjunction with
the U.S. Fish and Wildlife Service or the Florida Keys National Marine Sanctuary. Keep existing park-maintained employee quarters and
utility systems in the fort.

Park Boundary and Mooring System: Continue existing buoy navigational system.

Boundary Adjustments: Continue existing boundary.

Housing: Upgrade temporary and permanent employee housing in casemates with energy-efficient inserts that do not further degrade the
historic walls of the casemates. Limit additional conversions or modifications for housing or administrative uses to the 2 ¥ “ fronts” or
sides that have already been modified. Establish permanent employee housing ashore, with some personnel rotating to the park. Accom-
modate researchers and other staff from agencies doing research within the modified casemates for the term of their needs as space
permits.

Visitor Center: Expand visitor center.

Utilities: Do not expand utility system unless technological improvements make such expansion possible. Use renewable energy sources.
Communication Systems at the Park: Continue to explore new technologies to improve communications, emphasizing improvements
for visitor information and safety.

Necessary and Appropriate Commercial Activities: Manage commercial activities within the capacity of the resources to withstand use.
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TABLE 4: SUMMARY OF ALTERNATIVE ACTIONS

ALTERNATIVE C:
ALTERNATIVE A : ALTERNATIVE B: INITIATE RESEARCH ALTERNATIVE D: ALIGN | ALTERNATIVE E: ALL
CONTINUATION OF INITIATE CARRYING NATURAL AREA (RNA) RNA ZONE AND RNA ZONE EXCEPT
CURRENT CAPACITIES, CONTINUE AND EXPAND SANCTUARY RESERVE; GARDEN KEY AND
MANAGEMENT AND CONCESSIONS AND CUA COMMERCIAL SERVICES | EXPAND COMMERCIAL EXPAND COMMERCIAL
TRENDS PERMITS AS EXISTING (PROPOSED ACTION) SERVICES SERVICES

Visitor Activities
Allowed

Recreational fishing,
swimming, snorkeling,
diving, private boating,
wildlif viewing, and fort
tours.

Same as alternative A.

Swimming, snorkeling,
diving, boating, wildlife
viewing, and fort tours.
No recreational fishing
allowed in the RNA zone.
Private boaters would be
permitted in the research
natural area zone by
permit.

Same as alternative C,
except no private boaters
would be permitted in the
research natural area.

Same as alternative D.

Tolerance for
Resource
Degradation

Low. Few controls are in
place to limit damage
from overuse or impacts
from visitor use.

Low. Visitor numbers at
one place at one time
would be set to control
damage. Monitoring
would be in place.

Very low. Carrying capa-
city would be assigned to
zones and areas to control
damage. Concession staff
would facilitate use in
RNA zone. Use would be
dispersed. Permits would
be required for private
boaters. Monitoring would
be in place.

Same as alternative C.

Extremely low because of
large RNA zone;
otherwise, same as C.

Commercial Services

Authorized by commer-
cial use authorizations
with capacity limits.

Same as A.

Authorized by two con-
cession contracts for all
day use travel to park and
CUA permits for multiple-
day tours that begin and
end outside of park

Same as alternative C.

Same as alternative C
except there would be no
CUA permits.

Entrance Fee

No fee would be
charged.

As authorized, an entrance
fee would be instituted.

Same as alternative B.

Same as altemative B.

Same as alternative B.
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ALTERNATIVE C:

ALTERNATIVE A : ALTERNATIVE B: INITIATE RESEARCH ALTERNATIVED: ALIGN | ALTERNATIVE E: ALL
CONTINUATION OF INITIATE CARRYING NATURAL AREA (RNA) RNA ZONE AND RNA ZONE EXCEPT
CURRENT CAPACITIES, CONTINUE AND EXPAND SANCTUARY RESERVE; GARDEN KEY AND
MANAGEMENT AND CONCESSIONS AND CUA COMMERCIAL SERVICES | EXPAND COMMERCIAL EXPAND COMMERCIAL
TRENDS PERMITS AS EXISTING (PROPOSED ACTION) SERVICES SERVICES

Ability of Visitors to
Visit Multiple
Locations in the Park

Most visitors would be
limited to Garden Key.

Most visitors would be
limited to Garden Key.

Ferry concessioner would
be required to offer oppor-
tunities to visit selected
sites throughout park.
Private boaters would
need to obtain permits for
activities throughout the
park, including the
research natural area zone.

Same as alternative C
except that all visits to
destinations in the
research natural area zone
would be by guided tour
only (no permits for
private boats would be
allowed).

Same as alternative D.

Opportunity for High (for private boaters) | High (for private boaters) | High High Moderate
Challenge/Adventure | to low (for tour visitors) | to low (for tour visitors)
Opportunity for Low Low Very high Very high Very high
Solitude
Noise Levels for Moderate, especially Same as alternative A. Very low except at fort. Same as alternative C. Same as alternative C.
Visitors from boats and other
visitors.
Permits for Private No No Yes Yes Yes
Boaters Required ?
Mooring/Anchoring | Anchoring permitted Anchoring would be No anchoring would be No anchoring would be Same as D.

throughout park.
Ovemight anchoring
would be permitted
only around Garden
Key.

permitted throughout
park. Ovemight
anchoring would be
permitted only in the
historic preservation/
adaptive use zone.

permitted in research
natural area zone only;
mooring would be
permitted in the research
natural area zone by
permit only. Overnight
anchoring would be
permitted only in the
historic preservation/
adaptive use zone.

permitted in the research
natural area zone.
Mooring would be
permitted in the research
natural area zone only for
the concessioner. Over-
night anchoring would be
permitted only in the
historic preservation/
adaptive use zone.

Encounters with
Others

High (for tour visitors) to
low (for priv ate boaters)

High (for tour visitors) to
low (for priv ate boaters)

Moderate at Garden Key.
Low at other destinations.

Same as alternative C.

Same as alternative C.
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ALTERNATIVE C:

ALTERNATIVE A : ALTERNATIVE B: INITIATE RESEARCH ALTERNATIVED: ALIGN | ALTERNATIVE E: ALL
CONTINUATION OF INITIATE CARRYING NATURAL AREA (RNA) RNA ZONE AND RNA ZONE EXCEPT
CURRENT CAPACITIES, CONTINUE AND EXPAND SANCTUARY RESERVE; GARDEN KEY AND
MANAGEMENT AND CONCESSIONS AND CUA COMMERCIAL SERVICES | EXPAND COMMERCIAL EXPAND COMMERCIAL
TRENDS PERMITS AS EXISTING (PROPOSED ACTION) SERVICES SERVICES
Level of Moderate; some Same as alternative A. High, especially on RNA | Same as alternative C. Same as alternative C.
Interpretation orientation on ferry tour. zone tours and when

Fort tours would be
available.

obtaining permits for
private boats.

Level of Resource
Monitoring

Intermittent

Systematic monitoring of
speci fic resource indica-
tors and standards.

Same as alternative B.

Same as alternative B.

Same as alternative B.

Level of Visitor Use
Patrols

High need but limited
staffing

High

Moderate

Low to moderate

Low

A matrix summarizing and comparing the impacts of implementing the various altemative management plans is given below.
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TABLE 5. SUMMARY OF IMPACTS

This table is a brief comparison of the alternative-specific impacts. For information on topics such as the cumulative, unavoidable, irreversible/irretrievable
impacts, please refer to the narrative text.

IMPACT ALTERNATIVE A —NO ALTERNATIVEB ALTERNATIVE C —
TOPIC ACTION PROPOSED ACTION ALTERNATIVE D ALTERNATIVE E
IMPACTS ON
NATURALRESOURCES
Essential and Unique Habitats
Coral The currenthigh levels of Management tools available | The introduction ofa This level of RNA zone The creation ofan RNA
Reefs unrestricted boat access and | under altemative B would research natural area zonein | protection would provide a zone for essentially the

use within all areas ofthe
park underthis alternative
would continueto cause
major short-and long-term
adverse localized impacts on
coral reefs.

Current levels ofunrestrcted
access to coral reefS, particu-
larly reefs in shallow areas,
by fishermen, scuba divers,
snorkelers, and swimmers
result in moderate levels of
longtermadverse impacts
on the reefs. The continua-
tion ofthese usepatterns
would allow stress and dam-
age accumulation in con-
junction withboat damage.
Because alternative A
provides no RNA zone
protection to the pak’s
essential and unique
habitats, this altemative
would continueto provide
no improvement over current
conditions or protection
from future increased use

control the maximum num-
ber ofvisitors in certain
areas ofthe park. Ifin the
unrestricted areas established
standards for resource
quality for the management
zone were exceeded,
additional use restrictions
wouldbe established to
prevent furtherimpairment
ofthese resources.

Because alternative B
provides no research natural
area zone protection to the
park’s essential and unique
habitats, this altemative
would provide little
improvement over current
conditions, but would
enhance protection fromthe
impacts offuture increased
use. Protection ofat-risk
elkhom and staghorn coral
formations in the Long-Key-
BushKey channel would
increase through special
protection zoning

the pak would significantly
reduce the short- and long-
termadverse impacts on
coral reefs within that zone.

This level of RNA zone
protection would provide a
significant increasein
habitat quality compared to
altemative A, and would
protect several extraordinary
coral reefformations (e.g.,
Loggethead Forest). This
increased protection would
have a beneficial impacton
reef formation and
associated aquatic life in the
research natural area.
Aquatic habitats outside this
zone would continue to face
moderate to major long-term
adverse impacts Protection
ofat-risk elkhom and
staghorn coral formations in
the Long-Key-Bush Key
channel would increase
through special protection
Zoning

significant increasein
habitat quality compared to
altemative A. The aquatic
habitats outside the
boundaries ofthe research
natural area zone would still
face moderate to major long-
termadverse impacts dueto
use by boaters, fishermen,
scuba divers, snoikelers, and
swimmers. Protection ofat-
risk elkhom and staghorn
coral formations in the
Long-Key-Bush Key
channel would increase
through special protection
zoning.

entire park would almost
eliminate theshort-and long-
termadverse impacts on
coral reefs. Protection ofat-
risk elkhom and staghorn
coral formations in the
Long-Key-Bush Key
channel would increase
through special protection
zoning.

This level of RN A zone
protection would provide a
significant increasein
habitat quality compared to
altemative A.
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IMPACT
TOPIC

ALTERNATIVE A —NO
ACTION

ALTERNATIVEB

ALTERNATIVE C —
PROPOSED ACTION

ALTERNATIVE D

ALTERNATIVE E

Sea Grass Beds
and Hardbottom
Communities

The current high levels of
unrestricted boatuse and
access within all areas ofthe
pak underaltemative A
would continueto cause major
sho1t- and moderate long-term
adverselocalized impacts on
seagrass beds and hardbottom
communities.

Same as Coral ReefS above.

Same as Coral Reefs above.

Same as Coral Reefs above.

Same as Coral Reefs above.

Sand Bottoms

Minorshorttermimpacts
would occurwhen boats are
run over shallow areas,
causing increased tutbidity
in surrounding areas. Future
increases in boat use would
pose moderate short-term
impacts becausethere are no
restrictions on boat use or
access underthis alternative.

Same as Coral Reefs above

Same as Coral Reefs above.

Same as Coral Reefs above.

Same as Coral Reefs above.

Terrestrial
Habitats

Unmonitored use of
terrestrial habitats for
picnicking, camping,
wildlife viewing, walking,
etc. would likely continue to
cause major short-termand
moderate long-term
deterioration ofisland flora.
The prevention ofany
further facility construction
would provide some level of
protection to the terrestrial
resources by preventing the
major damage caused by
such an undertaking.

Improved monitoring ofthe
use oftemestrial habitats for
picnicking, camping, wildlife
viewing, walking, etc. would
reduce some ofthe major
short-term and moderate long-
termdeterioration ofisland
floradue to theseuses. If
established standards for
resource quality forthe
management zone were
exceeded, added use restric-
tions would be established to
prevent furtherimpairment of
these resources. The preven-
tion ofany further facility
construction would provide
somelevel ofprotection to the
terrestrial resources by
preventing the major damage
caused by such an
undertaking.

Monitored and/or restricted
access to much ofthe
terrestrial habitat and theuse
ofguided tours would
provide increased protection
to land-based resources
compared to altemative A.

The restriction ofany further
construction offacilities,
except dock expansion, and
the shifting ofvisitorloads
to commercial services
would provide increased
protection to the essential
habitats ofthe park, further
decreasing long-term
adveme impacts.

Same as alternative C.

Same as alternative C, but
for most ofthe park.
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IMPACT ALTERNATIVE A —NO ALTERNATIVEB ALTERNATIVE C —
TOPIC ACTION PROPOSED ACTION ALTERNATIVE D ALTERNATIVE E
Fishery Resources
Exploited Current levels ofexploita- Current levels of The research natural area The research natural area Alternative E would protect
Reef Fish tion would continue to result | exploitation would continue | would provide greatly would provide greatly nearly 100% ofthe reef fish

in long-termmajor adverse
impacts on the exploited reef
fish stocks inthepark,
reducing thevalue ofthe
park to almost allusers. As
reef fish stocks beginto
collapse and become more
rare, the diversity,
abundance, size, distribution,
and balanceofthe reef fish
community would become
further degraded. Because
altemative A contains no
research natural area zone, it
offers no further protection
to the diversity ofthe reef
fish community or protection
from increased impacts.

to result in short- and long-
term major adverse impacts
on the exploited reeffish
populations in the park,
reducing thevalue ofthe
park to almost all user
groups, including fishermen,
scuba divers, and snoikelers.

increased levels of
protection for about 88% of
the reeffish species found in
the pak and 97% ofthe
species in the snapper-
grouper-grunt complex.

There would be a major
shorttermand minor long-
termadverse impact on
fishing yields in the park;
however, these yields would
be higher and more
sustainable over the long
term. These larger fish could
leave the research natural
area boundary at times,
which would benefit
recreational trophy and
commercial fishingyields in
waters adjacentto the
research natural area zone.

Alternative C would provide
excellent protection to the
exploited reef fish stocks
(groupers, snappers, and
grunts) and would resultin
only moderatelong-term
risks ofadverse impacts on
the population due to
expected fishing around the
research natural area

increased levels of
protection for about 80% of
the reeffish species found in
the patk and 83% ofthe
species in the snapper-
grouper-grunt complex.

There would be a major
shorttermand minor long-
termadverse impact on
fishery yields taken inthe
park; however, theseyields
wouldbe sustainable over
the long term. These larger
fish could leave the research
natural area boundary at
times, which would benefit
recreational trophy and
commercial fishingyields in
waters adjacentto the
research natural area.

Alternative D would provide
excellent protection to the
exploited reef fish stocks
(groupers, snappers, and
grunts) and would resultin
only moderatelong-term
risks ofadverse impacts on
the reeffish population due
to expected fishing around
the research natural area.

species in the park and thus
provide stability to the
community and excellent
protection to the exploited
reef fish populations
(groupers, snappers, and
grunts). Implementing this
altemative would result in
only minorlong-termrisks
ofadverse impacts onthose
populations due to fishing
around the park.

With no fishing allowed in
most all ofthe park, fishery
yields would be neady
eliminated. The presence of
substantially larger
individual fish within the
park would benefit
recreational trophy and
commercial fishermen in
waters adjacentto the paik.
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IMPACT ALTERNATIVE A —NO ALTERNATIVEB ALTERNATIVE C —
TOPIC ACTION PROPOSED ACTION ALTERNATIVE D ALTERNATIVE E
Other Species The nonexploited species of reef | Because altermative B contains The creation of the research Same as altermative C. Same as altermtive C.
fish would be impacted indirect- | no RNA zone, it offers no natural area would also provide
ly, through habitat degradation further protection to the major short-term and long-term
and the dynamics of the exploi- diversity,, abundance, size, and benefits to the diversity,
ted reef fishery, and directly distribution of the reeffish abundance, size, and distribution
through accidental catches by community or protection from of unexploited and protected/
recreational fisherman. The deli- | increased impacts. The threatened fish and invertebrate
cate balance of the reef ecosys- combination of these factors, populations through the
tem is easily upset by the im- under current levels of park protection of coral reef habitats
pacts of habitat degradation and | access and fishingmortality, and the elimination of
selective fishing on key predator | would result in major short- and | accidental-catchmortality in the
species. This combination of long-term adverse impacts on research mturalarea zone.
factors, under current levels of these populations.
parkaccess and fishing mortal-
ity, would continue to present
major shart- and long-temm ad-
verse impacts on these exploited
& unexploited fish populations.
Wildlife Resources
Birds Although most birds and their Alternative B would slightly Measures to control access to Same as altermative C. Measures to control access to

nesting sites are protected now,
the level of human use and
access in the park would
continue to presentmajor long
term adverse impacts on the
adult birds, because these uses
often result in death. The major
sources of degradation and/or
loss of nesting sites include
disturbance by visitors, noise
from phnes and baats, exotic
plant invasions, erosion, and
exotic rats that eat eggs and
young, resulting in major short-
and long-term damages.

increase protection to the birds
and their nesting sites in the
parkdue to limiting
overcrowding in areas,
spreading out resource use, and
apply ingmamnagement tools to
limit visitor impacts afer certain
management zone standards
have been reached. Application
of the specnl protection zone to
highly sensitive sites during
critical nesting periods would
significantly limit adverse
impacts.

land-based environments in the
research mturalarea through
guided tours under alternative C
should significantly reduce
short- and long-term adverse
impacts on bird rests and eggs.

Eliminating fishing and
restricting boat use within the
research mturalarea zone would
greatly reduce the risks to birds
that are caused by boating and
fishing.

land-based environments
through guided tours under
alternative E should
significantly reduce short-term
and long-term adverse impacts
on bird nests and eggs.

Eliminating fishing and
restricting boat use within
almost the entire park would
nearly eliminate the risks to
birds that are caused by boating
and fishing.
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IMPACT ALTERNATIVE A —NO ALTERNATIVEB ALTERNATIVE C —
TOPIC ACTION PROPOSED ACTION ALTERNATIVE D ALTERNATIVE E

Turtles The currentlevels and access | Same as Birds above. Measures to control access Same as alternative C. Measures to control access
throughout thepark of to land-based environments to land-based environments
recreational boaters with Also, unlimited boater in the research natural area through guided tours under
little knowledge ofthe area access to the park would still | through guided tours under altemative E should
would continueto result in present major short- and altemative C should significantly reduce shott-
major shott- and long-term longtermadverse impacts significantly reduce shott- termand long-termadverse
adverse impacts on turtles on swimming tuttles. and long-termadverse impacts on turtle nests and
swimming in the park due to impacts on turtle nests and eggs. Eliminating fishing
mortality fromcollisions eggs. and restricting boat use
with boats and/or propellers. within the almost the entire

Eliminating fishing and park would nearly eliminate

Although much time and restricting boat use within the risks to swimming turtles
effort is put into protecting the research natural area that are caused by boating
nesting turtles and their zone would greatly reduce and fishing.
nests, the current levels of the risks to swimming turtles
visitor use, noise, and that are caused by boating
unmonitored access to many and fishing.
beach areas would continue
to be a moderateshort- and
long-termthreat to the
nesting behaviors and nests
ofthe tuttles.

Marine Current levels ofboat use Alternative B would slightly | Eliminating fishing and Same as alternative C. Eliminating fishing and

Mammals and unrestricted access to all | increase protection to the restricting boat use within restricting boat use within

pottions ofthe park,
particularly areas frequented
by manatees and coastal
dolphins, would continue to
present major shoit- and
longtermadverse impacts
on marine mammals ffom
collisions and propeller
contact, particulady for very
young and old individuals
that are less mobile and less
able to avoid collisions.

marine mammals in thepark
due to spreading out
resource use and applying
management toolsto limit
visitor impacts after certain
management zone standards
have been reached. How-
ever, the management zone
standards allow some
adverse impacts. Unlimited
boater access to the park
would still present major
short- and long-termadverse
impacts on marine
mammals.

the research natural area
zone would greatly reduce
the risks to marine mammals
that are caused by boating
and fishing.

the patk would neady
eliminate the risks to marine
mammals that are caused by
boating and fishing.
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IMPACT ALTERNATIVE A —NO ALTERNATIVEB ALTERNATIVE C —
TOPIC ACTION PROPOSED ACTION ALTERNATIVE D ALTERNATIVE E
Environmental
Setting

Soundscape The currentlevels of The currentlevels of Visitor capacity limitations Same as alternative C. Same as alternative C.

and Night visitation focused during visitation during periods of | within areas, the reduction of

Lighting certain periods ofthe year the year result in a moderate | boat use, and controls on
provide a moderate short- shorttermadverse impact on | noise levels) would ensure
termadverse impact on the the natural sounds andnight | the protection ofthe natural
soundscape and the lighting in the park. soundscape and opportuni-
opporttunities tosee thenight | However, as levels of ties to see thenight sky. Low
skyin the paik. Noiselevels | visitation increase, the tolerance for activities that
also threaten successful application ofmanagement degrade thenatural
turtle and bird nesting. tools and standards (visitor soundscape and lighting in
Visitor education and capacity limitations within the park would decrease
compliance with iles would | areas, the reduction ofboat these impacts, as would
mitigate these impacts use, and controls on noise education and compliance
somewhat. As levels of levels) would ensure the with night sky and
visitation increase, the protection ofthe night view | soundscape protection
current management plan ofthe sky and the natural regulations.
wouldbe insufficient to soundscape.
control the escalation in light
and noise pollution and
would present a major short-
termrisk. Low tolerance for
activities that degrade the
natural soundscape and the
natural lighting in thepark
would decreasethese
impacts, as would education
and compliance with night
sky and soundscape
protection regulations.

Wetlands There would be no impacts There would be no impacts Potential impacts would Same as alternative C. Same as alternative C.
on wetlands. on wetlands. occur on the marine

intertidal unconsolidated
shore wetlands around
Garden Key as a result of
dock expansion. The extent
ofimpacts cannot be
determined at this time
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IMPACT ALTERNATIVE A —NO ALTERNATIVEB ALTERNATIVE C —

TOPIC ACTION PROPOSED ACTION ALTERNATIVE D ALTERNATIVE E
Water The water quality withinthe | Water quality in thepark In the research natural area, Same as alternative C. Restricted privateboat use
Quality park constantly faces the always faces the potential of | restricted privateboat use throughout most ofthe park

potential ofa minor or major | aminor or major oil or fuel would decreasethe shott- would greatly decrease the
oilor fuel spill caused by spill caused by grounding of | termrisksto water quality shorttermrisks to water
grounding ofrecreational recreational boats; this risk from fuel and oil spills due quality from fuel and oil
boats, and this threat would continueunder alter- | to groundings and from spills due to groundings and
constitutes a potential major | native B. However, as visita- | pollution (trash, waste from pollution (trash, waste
shorttermand moderate tion increases, applying disposal, etc.). disposal, etc.). The
long-termadverse impact on | management tools and restriction ofany further
the park. Under alternative standards (visitor capacity The restriction ofany further constmuction offacilities,
A, this threat would limitations in areas and the constuction offacilities, except thedock expansion,
continue. The restriction of reduction ofboat use)would | except thedock expansion, would provide increased
any further constuction of help decreasethe risk to would provide increased protection ofwater quality.
facilities would provide water quality. The restriction | protection ofwater quality.
increased protection of water | on constructing facilities
quality. would provide more
protection ofwater quality.
IMPACTS ON
| CULTURAL RESOURCES

Cultural resources (e.g.,
shipwreck sites, historic
structures, etc.) might be
adversely affected by
increasing paik visitation if
current stafing/ funding
levels provideinsufficient
protection. Proposed
rehabilitation ofthe Fort
Jefferson visitor center and
staff administrative use
quarters, along with ongoing
preservation undertakings,
wouldhaveno adverse
effect on significant historic
properties.

Cultural resources would
receive moderatelong-term
benefits by limiting visitor
numbers in sensitive areas of
the paik, adopting the Sub-
merged Cultural Resources
Strategy, and providing
adequate staffto carry out
and enforce resource pro-
tection measures. Proposed
rehabilitation ofthe Fort
Jefferson visitor center and
staff/ administrative use
quatters, along with ongoing
preservation undertakings,
would haveno adverse effect
on significant historic
properties.

Cultural resources would
receive major long-term
benefits by limiting visitor
numbers in sensitive areas of
the paik, adopting the
Submerged Cultural
Resources Strategy,
requiring visitor permits, and
adopting a research natural
area zone. Proposed
rehabilitation ofthe Fort
Jefferson visitor center and
staff/ administrative use
quatters, along with ongoing
preservation undertakings,
wouldhaveno adverse
effect on significant historic
properties.

Cultural resources would
receive major long-term
benefits by limiting visitor
numbers in sensitive areas of
the paik, adopting the Su-
bmerged Cultural Resources
Strategy, requiting visitor
permits, and adopting a re-
search natural area zone (and
prohibiting private boat ac-
cess in this zone).Proposed
rehab ofthe Fort Jefferson
visitor center and staff ad-
ministrative use quarters,
plus ongoing preservation
undertakings, would haveno
adverse effect on significant
historic properties.

Cultural resources would
receive major long-term
benefits by limiting visitor
numbers in sensitive areas,
adopting the Submerged
Cultural Resources Strategy,
requiring visitor permits, and
adopting a widespread
research natural area zone.
Proposed rehabilitation of
the Fort Jefferson visitor
center and
staffadministrative use
quatters, along with ongoing
preservation undertakings,
wouldhaveno adverse effect
on significant historic
properties.
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IMPACT ALTERNATIVE A —NO ALTERNATIVEB ALTERNATIVE C —
TOPIC ACTION PROPOSED ACTION ALTERNATIVE D ALTERNATIVE E
IMPACTS ON
VISITOR EXPERIENCE

Increases in the number of
park visitors could result in
minor to moderate long-term
adverse impacts on the
visitor experience. NP S
interpretive programs would
still be conducted on a
limited basis, especially in
contacting privateboaters.
Establishing a visitor contact
facility inKey West would
have a major long-term
beneficial impact on the
visitor experience.
Implementing interpretive
and wayside exhibit plans
would have major long-tem
benefits onthe visitor
experience. Visitors would
benefit fromenhanced
information as a resultof
NPS coordination with other
south Florida planning
efforts.

Establishing maxi mum
numbers ofvisitors at
specific sites and dispersing
themmore broadly would
improve opportunities for
solitude, tranquility,
challenge, and adventure and
reduce crowding — a long-
term minor beneficial
impact. Establishing a visitor
contact facility in Key West
would have a major long-
termbeneficial impact on the
visitor experience.
Implementing interpretive
and wayside exhibit plans
would have major long-tem
benefits onthe visitor
experience. Visitors would
benefit fromincreased
information as a resultof
NPS coordination with other
south Flonda planning
efforts.

Establishing opportunities
for tour visitors to go beyond
Garden Key and see/ experi-
ence near-pristine resources,
solitude, tranquility, and
challenge would be a long-
term moderate to major
beneficial impact. Prohibi-
ting recreational fishing in
and requining a permit for
entering the research natural
area would have a long-term
minor effect on recreational
fishermen and a short-term
minor adverse effect on

some private boaters. Estab-
lishing avisitor contact facil-
ity in Key West, educating
visitors on tours, and
requiring private boaters to
have a permit would have a
major long-termbeneficial
impact onthe visitor experi-
ence. Implementing interpre-
tive and wayside exhibit
plans would have major
long-tembenefits on thevisi-
tor experience. Visitors
would benefit fromenhanced
information as a resultof
NPS coordination with other
south Florida planning
efforts. Future fishermen
would benefit fromthe
establishment ofa zone that
would improvespawning
population.

Same as alternative C
except that prohibiting
fishing and boating inthe
research natural area zone
would havelong-term
minor adverse impacts on
visitors seeking these
opportunities inthe park.

Same as alternative C except
that prohibiting fishing and
restricting boating in the park
would havelong-term
moderate adverse effects on
visitors seeking these
oppottunities inthe paik.
Also, private boaters who
currently might experience a
solitary remote marine
environment would
experience a moderate long-
termimpact due to the loss of
freedomnow available.
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IMPACT ALTERNATIVE A —NO
TOPIC ACTION
IMPACTS ON THE

SOCIOECONOMIC ENVIRONMENT

ALTERNATIVEB

ALTERNATIVE C —
PROPOSED ACTION

ALTERNATIVE D

ALTERNATIVE E

Implementing altemative A
would havenegligible
effects on county and re-
gional tourismor recrea-
tional oppottunities.
Establishing thevisitor
contact facility in Key West
might attract more visitors to
Key West, resulting in minor
longtermbenefits for the
county’s economy. Impacts
on commercial use
authorization holders and
charter fishing operators
wouldbe anticipated to be
minor.

Implementing altemative B
would havenegligible effects
on county or regional
tourismor recreational
opportunities. Establishing
the visitor contact facility in
Key West might attract more
visitors to Key West,
resulting in minor long-term
benefits for the county’s
economy. Limiting use for
carrying capacity and
resource protection purposes
could decrease the level of
commercial use in the paik,
with a proportional reduction
in some operators’ income.
Impacts on charter fishing
operators would be minor.

Implementing alternative C
would have negligible effects on
county or regiomal tourism or
recreational opportunities.
Establishing the visitor contact
facility in Key West might
attractmore visitors to Key
West, resulting in minor long-
term benefits for the county ’s
economy . Awarding a conces-
sions contract to one ferryboat
business and one seaplane
business would be a long-term
majoreconomic benefit to those
businesses and a long-term
majoradverse impact oncurrent
operators whowere not awarded
the contracts. Establishing
intrapark transportation would
provide addedrevenue oppor-
tunities for the concessioner and
more employ ment opportunities
in the county . Charter fishing
operatorscould experience a
minor reduction in revenues
from eliminating recreational
fishing from the research natural
area of the park However, other
opportunities would be available
for charter fishing operators in
other nearby watrs. The cunu-
lative impacts of establishing no-
fishing areas would have
moderate long-emm beneficial
impacts onmarine populations,
recreationaland commercial
fishing, and the regional
economy.

Same as alternative C
except that concessioner
could increaseincome by
picking up private boaters
and taking theminto the
research natural area.

Implementing alternative E
would have negligible effects on
county or regional tourism or
recreational opportunities.
Establishing the visitor contact
facility in Key West might
attractmore visitors to Key
West, resulting in minor long-
term benefits for the county ’s
economy . Awarding a conces-
sions contract to one ferry boat
business and one seaplane
business would be a long-term
major economic benefit to those
businesses and a long-term major
adverse impact on current
operators whowere not awarded
the contracts. Establishing
intrapark transportation,
restricting private boat use, and
pemitting the concessioner to
provide all commercial services
would provide additional
revenue opportunities for the
concessioner and more employ -
ment opportunities in the county .
Charter fishing operators and
other curent CUA operators
could experience a minor
reduction in revenues because of
the requirement for all activities
in the parkto be done through
the two concessioners. The
cumulative impacts of
establishing no-fishing areas
would have moderate long-term
benefical impacts on marine
populations, recreational and
commercial fishing, and the
regional economy .
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IMPACT
TOPIC

ALTERNATIVE A —NO
ACTION

IMPACTS ON LAND USE

ALTERNATIVEB

ALTERNATIVE C —
PROPOSED ACTION

ALTERNATIVE D

ALTERNATIVE E

The land exchange for the
facility inKey West would
not conflict with any known
land useplans or regulations.
Therefore, the impacts on
land useofimplementing
this alternative would be
minor.

Same as alternative A.

Same as alternative A.

Same as alternative A.

Same as alternative A.

IMPACTS ON PARK
OPERATIONSAND FACILITIES

Implementing altemative A
wouldhavelong-term
moderate adverse impacts on
park operations and facilities
in terms ofthe staff s ability
to meet the demands of
increasing visitor numbers.
Installing energy-eflicient
insets in the casemates,
improving theutilities and
communications systems,
providing adequate office
and storage space, using
renewable energy resources,
and dispersing pre-visit
information would have
major long-termbeneficial
impacts on park operations
and facilities. Visitor
facilities would not
accommodate all visitors
during peak periods.

Implementing altemative B
would have long-term
moderatebeneficial impacts on
paik operations as a result of
increasing staffnumbers and
establishing visitor capacities
at selected paik sites. Installing
energy-efficient insets in the
casemates, improving the
utilities and communications
systems, providing adequate
office and storagespace,using
renewable energy resources,
and dispersing pre-visit
information would have major
long-termbeneficial inpacts
onpark operations and
facilities. Using mooring
buoys orotherdevices would
be laborintensive and require
special equipment,
knowledgeable personnel, and
a dedicated cyclicbudget —a
minor adverse impact under
this altemative.

Implementing altemative C
would have long-term
moderateto high adverse
impacts on park opermations
due to establishing visitor
capacities and increasing staff
nunbers. Morepatrols would
be required. Operations would
be more eflicient and safe. The
burden on thepark’s limited
facilities would be eased with
a concession selfoontained
ferry operation. Using
mooring buoys or other
devices would belabor
intensive and require special
equipment, knowledgeable
pesonnel, and a dedicated
cyclic budget— a moderateto
high adverse impact.
Awarding concession
contracts would increase NP S
stafftime needed to manage
and monitor the commercial
services program.
Concessioners would provide
a park funding source.

Same as alternative C.

Same as alternative C except
that NP S effort to manage
the commercial services
programwould be further
increased and implementing
and maintaining the mooring
systemwould be a major
impact on park operations
under this altemative.
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RECOMMENDA TIONS FOR FURTHER RES EARCH AND PLANNING

Natural resource management programs
would be based on research coordinated
with the Florida Keys National Marine
Sanctuary, the state,the U.S. Fish and Wild-
life Service, the U.S. Biological Service, and
others. Priorities for research would be
based on the park’s primary purpose to pre-
serve and protect the natural, historic,
scenic, marine, and scientific values of the
area while balancing opportunities for
people to leam from them and enjoy and be
inspired by them. T o prevent significant
long-term adverse impacts in the park, the
following topics would require more study:

» threatened or endangeredplants and
animals and their habitats

= water quality and potential sources of
pollution

* Jong-term monitoring of impacts of
human use on resources

* long-term monitoring of impacts of
natural forces on resources

= refinement of indicator species and
communities

= effects of recreational fishing in the
zones in which it is allowed

* soundscape management

= effects of establishment of areas in
which no fishing is allowed

» historic structure reports

= cultural landscape reports

= archeological research design and data
recovery reports

= submerged cultural resources plan

There is an unusually strong emphasis on
public education and interpretation in Dry
Tortugas National Park’s enabling legisla-
tion, significance statements, and mission
goals. The first thing stated in the park’s
enabling legislation (PL 102-525) isthat the
park has been established “to preserve and
protect for the education, inspiration, and
enjoyment of present and future genera-
tions...” Withinthe management purposes
identified in the legislation, interpretation is
twice mentioned. In addition to historical,
cultural andnatural values, two of the park’s
statements of significance are directly tied to
its educational value.

Interpretation has many roles in a national
park. Interpretation is a form of resource

management — educating visitors to reduce
resource damage. However, the greater goal
of mterpretation is to provide visitors with
an understanding and appreciation of the
significance of Dry Tortugas National Park,
its resources, and the roles of those
resources in the ecosystem, history, andthe
world. Beyondthat, an overlying role isto
actively contribute to increasing a scien-
tifically, historically, and culturally literate
society — a constituency that supports and
understands the value of preservation and
conservation. The future of Dry T ortugas
National Park depends on not only responsi-
ble management, but also an informed and
involved public. Interpretation is a NP S tool
that fosters public awareness and apprecia-
tion of the natural and historical features of
the parks, promotes an understanding of
ecological concepts andrelevance of
historical knowledge, and instills a sense of
stewardship towards the national park
system, the earth, and all of its inhabitants.

The following plans and documents might
be completed to help implement the recom-
mendations ofthis management plan

= concessions contract prospectus

=  water resource management plan (in-
cludes water quality monitoring
program plan)

» research plan

»  vyegetation management plan

rare, threatened, and endangered species

management plan

park interpretation plan

collections management plans

park administrative history

visitor use management plan

exhibit plans (an Everglades/Dry Tortu-

gas wayside exhibit plan is in progress)

= cultural resource management plan, with

submerged cultural resources

component

soundscape management plan

resource management plan

regulations

monitoring programs that need to be

initiated to measure the condition of the

resources and visitor experiences to

ensure that the desired conditions stated

in the plan are being met.



ACTIONS CONSIDERED BUT ELIMINATED FROM FURTHER S TUDY

The fisheries protection practice called
“catch and release” —that is to catch fish
but to retun them to the water immediately,
was considered but rejected as a protection
strategy. Data show that injury and mortality
rates to fish caught andthen released do not
support the intent and goals ofthe research
natural area zone. If management in this
zone and in the similarly managed areas of
the Florida Keys National Marine Sanctuary
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are successful, catch and release in the
natural/cultural and the historic preservation/
adaptive use zones is unnecessary. This
management action was therefore eliminated
from further study.

There were no other actions that were within
the scope of this plan that were considered
and then elimmated.
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NATURAL RESO URCES

Dry Tortugas NationalPark, a 100-square-
mile (250-square-kilometer) area about 70
miles (118 kilometers) is west of Key West,
Florida. The park is a unique tropical marine
environment of national significance,
renowned for its productive coral reef
ecosystem, diverse and abundant natural
resources, and spectacular scenic beauty.
The park is comprised of seven atoll-like
tropical islands that are in an elliptical
pattern. The elevation of land masses range
from sea level to 82 feet (25 meters) below
sea level n the park — part of the extension
of'the Florida shelf. The Dry Tortugas
region extends westward from the
Marquesas Keys to the southwestem end of
the Florida Keys, which is a 236-mile- (380-
kilometer-) long chain of about 1,200
islands that separates the shallow waters of
Florida Bay tothe north from the Atlantic
Ocean in the east andthe Gulf of Mexico
and Straits of Florida in the west and south,
respectively.

The Tortugas region plays a critical role in
the function and dynamics of the larger
Florida Keys coral reef ecosystem. The
Florida Keys encompass many varied inter-
dependent habitats including subtropical
embayments and lagoons, mangrove stands,
coral islands, sponge and gorgonian and sea
grass beds, and coral reefs. The abundance,
distribution, and productivity of many
natural resources, such as reef fishes,
macroinvertebrates, soft and hard corals, sea
grasses, etc., are tightly linkedto the
oceanographic environment and biophysical
connections between these habitats.

Spawning migrations, oceanographic
processes, andthe life stages of many key
reef species help to provide critical sources
of essential nutrients, foods, larvae, and
adult animals that support the region’s
productivity (Lee et al. 1994, Lindeman et
al. 2000a). Oceanographic features such as
gyres, eddys, and seasonal current reversals
(Lee et al. 1999) facilitate transport and
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dispersion of larvae to suitable downstream
coastal bays andnear-shore habitats. These
nursery areas in Biscayne and Everglades
National Parks and Florida Bay provide
sanctuary for spiny lobster and many
juvenile fishes that occupy reefs as adults,
including barracuda, hogfish, lobsters, pink
shrimp, many grunts, and most snappers and
groupers (Chester and Thayer 1990). The
region also provides essential food resources
for a host of key predator-prey interactions
in the coral reef ecosystem, and for support
of migrating sea turtles, sea birds, marine
mammals, and large fishlike mackerels,
tunas, and billfishes.

The unique biophysical environment ofthe
Dry Tortugas National Park supports a rich
base of natural resources, including an
extraordinary diversity of essential and
unique habitats, fishery resources, wildlife
resources, and environmental settings. As in
the Florida Keys National Marine Sanc-
tuary’s environmental impact statement, a
summary of scientific studies conducted at
the park can be found in Schmidt and
Pikula’s annotated bibliography (NP S
1997b).

ESSENTIAL AND UNIQUE HABITATS
Coral Reefs

Coral reefs are amongthe most diverse and
biologically complex ecosystems on earth.
These “rainforests of the sea” provide
economic and environmental benefits to
millions of people as areas of natural beauty
and recreation, sources of food, jobs,
chemicals, pharmaceuticals, and shoreline
protection. Now under threat from multiple
stresses that are overwhelming their natural
resilience, coral reefs are deteriorating
worldwide at alarming rates. An estimated
10% of the world’s reefs have already been
lost and 60% arethreatened by bleaching,
disease, and a variety of human activities
including shoreline development, polluted
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runoff from agricultural and land-use
practices, ship groundings, overharvesting
and destructive fishing practices, and global
climate change. Sustained downward trends
in coral reef health suggest that these ancient
ecosystems are in peril.

The coral reefs of the park and the Tortugas
region have some of the best developed and
most luxuriant corals found inthe Carib-
bean. The Tortugas region has a full range
of hard and soft corals with more than 75
species, some of which are rare elsewhere
(Miller and Swanson 2000; table Al). In
fact, some of the most pristine and vibrant
portions of the Florida Keys coral reef
ecosystem are protected withinthe park’s
boundaries, and others are just outside park
boundaries on the Tortugas Bank. A small
community of elkhom (Acropora palmata)
and fused staghom (4cropora prolifera)
coral formations in the Long Key/Bush Key
tidal channel is at risk of local extinction.
This community is the only place in the Dry
Tortugas where elkhom coral is found.

The park and surrounding region contain
both deep and shallow reef formations that
support different fish faunas as well as
different life stages (larval, juvenile, and
adult). These different stages have different
distribution pattems among habitats. A
unique feature is the exceptional deep coral
reef resources of the area, e.g.,““Sherwood
Forest” and “Loggerhead Forest.” These
luxuriant coral formations are exquisitely
developed and may be the oldest living coral
reefs found throughout the Americas (R.N.
Ginsburg, Professor of Marine Geology,
pers. comm., 1999). These formations
provide excellent habitat for reef fishes and
lobsters and are well known by fishermen
for their productivity.

These resources also play a vital role in
South Florida’s efforts to recover and
maintain a balanced and sustainable marine
ecosystem. However, observations of coral
disease outbreaksthroughout the upper
Keys, coupled with declining water quality,
make coral reefs a particular concern (Porter
and Meier 1992; Porter et al. 1994).
Increased use and human contact may
further dimimnish the quality and productivity
of corals to the regional ecosystem.
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Other Underwater (Benthic) Habitats

Other underwater habitats inthe park
include immense and relatively diverse
hardbottom communities of sponges and
gorgonians, many of which are unique tothe
Tortugas. Sea grasses provide unique links
in nutritional cycles, cover that animals use
to avoid predators, and the sustained
production of debris that is essential to food
web productivity. T he Tortugas area has the
highest diversity of sea grass species
compared to waters around the Florida Keys
(Fourqurean et al. 1999). Many of these
habitats are extremely importantto juvenile
reef fishes. The park also contains large
areas of sand and mixed-hardbottom com-
munities. T he distribution and abundance of
these various communities are important
considerations in resource management and
assessment.

Underwater Habitat Distribution

The distribution of coral reef, hardbottom,
and sea grass interpreted from aerial photo-
graphs and side-scan sonar are shown in
figure B1 for both the park and the Tortugas
Bank. Within the park, a mixture of shallow-
water sea grasses, deepwater bare sand, and
hardbottoms with moderate shallow-water
patch and bank reef development prevail.
The north and west areas of the Tortugas
Bank form a mosaic of extensive, robust,
deepwater reefs adjacent to low-relief, hard-
bottom and sand-covered areas (Bohnsack
and McClellan 1998). The coral reef habitat
is further broken down into four distinct reef
types: patch reefs, fore reefs, reef flats, and
deep reefs (appendix F, table A2a). Each of
these reef types is used differentially by the
reef fish community. The distribution of reef
type and sea grass, sand, and hardbottom
communities for the park only is shown on
figure B2. Figure B3 presents community
types with an overlay of the proposed action,
which shows that 10 ofthe 11 community
types are represented in the proposed
altemative. The total area of each of these
park habitats, by depth category, is shown in
table A2b (appendix F). The deep reefs,
although not represented on the map of
figure B2 because they are too deepto be
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Table Al: List of stony coral, gorgonian, and sponge species sampled in the Florida Keys coral

reef'tract by NURC divers, 1998-99.

STONY CORALS (45 TAXA)

Phvlnm Cnidaria
(Class Anthama

Ordere Scleractinia & Millenarina

Acronora cervicnrnis
Acvonorva nalmata
Aoavicin aonvicites
Aonrvicin fraoilic
Aoarvicia humilic
Cladocova avbusculn
Cnlnonhvllia natans
Dendvoovwa cvlindruc
Dichoconenin stokesi
DNinlovia clivocen

Dinlovia lahvinthiformic
DNinlorvia <trionsn
Fusmilia fastiointa

Favia frooum
Iconhvllastrea rioida
Iconhvllin <inuncn
I.entnseric cucullata
Madvacic decactic
Madracis formosa
Madvacic mivahilic
Manicina arvenlata
Moeandvina meandritec
Millenova alcicornic
Millonnva comnlanatn
Montastraea annularic (1)
Montastraen fovenlata (T1)
Montastraen franksi (TIT)
Montactraea annularic enn
Montastraen covernnsa
Muicca nanoulnen
Mhretonhvllia alicine

M otonhvllin donaomn
Mhretonhvllia ferox

M otonhvllin lanmavekinona
Oeculina diffusa

Povites actrenides

Porites hranneri

Povites divavicata

Porites furcata

Poritos norvites

Seohmin <nn

Sideracstren vadinne
Siderastren <ideren
Snlenactrea hournoni
Stenhanoncnenia michelinii

Gorgonians (30 Taxa)

Phvlnm Cnidaria

Class Anthama

Suhclace Octacarallia
Rriaveum ashestinum
FErvuthvonondium cavihaoeovim
Funicea calveulata

Funicen fuscan

Funicena Imiohtii

Funicen lnciniata

Funicea maommnsa

Funicen nalmoervi

Funicen cuccinen

Funicea touvneforti
GGnronnia ventalina
Muvicen atlanticn

Muvicen elononta

Muvicen muvicata
Muvicennsis flavida
Ploxauva floxuncn

Plexaura homomalla
Ploxauvella dichotoman
Plexaurella ovisen
Ploxauvelln nutane
Pceudanlexaura flaoellnea
Pcoudnnloxaurva novnen
Pceudonlexaura waoenaari
Pcoudnnternonroin ncevnsn
Pceudnnternonvoin americana
Pcoudnnternonroin hininnata
Pceudnnternonroin vioida
Ptornonvoin nncenc
Ptornonrvoin ritrina
Ptornonroin oundanlunencic
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Sponges (59 Taxa)
Phvinm Parifera

Class Demosnanoeae
Aoelnc clathrodec

Aoelas conitera

Aoelnc dicnar

Aoelas schmidti

Aoelne wiedenmavnarvi
Amnhimedon romnrescn
Amnhimedon vividic
Anthnciomelln varviane
Anhxina avcheri
Anlusina cauliformic
Anhcina fictuloric
Anlusina fulva

Anhcina lncunncn
Callhvsnonoia nlicifera
Callhenonoin vaoinalic
Chondrilla nucula
Chondrocin <n
Cinachvra <n

Clathvia <n

Clinona deletrixy

Clinna lnnone

Cliona sn (hrown encrustino)
(vihnchalina vaseulum
DNesmansamma anchorvata
DNinlactrelln meonctollata
hiciden etheria
Frtunnlacin feronx

Frvlus formosus

(Gendin nentunn
Haliclona hooarthi
Halicavea ¢n
Hnlansamma helwioi
Introchota hivotulata
Ircinin camnana

Ircinin folix

Ircinia <trohilina
Monanchova havhadencic
Monanchova unouifera
Murale lnevic
Nenfihularvia notilanoere
Ninhates dioitalic
Ninhates evecta
Olioncerne hemnrvrhaoec
Pandaros acanthifolium
Plakovtic nnoulnenirulatic
Phovrhac sn
Peoudncevatina crassa
Peeunaxinella lunaecharta
Ptiloraulic en
Rhanhidonhlus venenncuc

Sinhonndictvon
Sinhonodictvon cinhonum
Snhocinennnoin vesnavium
Snirastrella coccinen
Stronovincidon n

I/lnsna ruetzlervi
Vernnoula oionnten
Veronoula vioidn
Xoctnennnoin mutna
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Figure B1: Spatial distribution of coral reef (red and pink), hardbottom (orange and yellow), and seagrass (green) habitats in the Dry
Tortugas region interpreted from aerial photogrammetry and side-scan sonar (data sources: Florida Marine Research Institute and
NOAA). Black dots indicate fish and habitat sampling sites from the 1999 NURC survey (Ault and Bohnsack 1999).
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Figure B2: Distnbution of benthic habitats within the park boundanes synthesized according to reef-type scheme developad by Meester (2000),
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seen from aerial photos, are alongthe outer
boundaries of the represented reef.

Deep reef areal extent was estimated based
on bathymetry, shelf location, sampling, and

expert opinion. Notably,the most pro-
nounced differences in habitat distributions

in the T ortugas region occur from east to
northeast.

Terrestrial Habitats

The terrestrial environment of the park
consists of seven islands that contain more
than 200 species of plants and fauna; less
than 50 ofthese species are native (NPS
1997a). The smaller keys, East, Bush, and
Long, have mainly native plants due to
limited visitation by large vessels and no
permanent habitation by humans. Garden
Key contains a large percentage of
introduced plant species. All of the islands
also contain beaches and associated
intertidal habitats. These unique coral and
sand island environments provide buffers to
inclement seas and shallow-water habitats,
and also provide critical shelter and
vegetation resources for birds and turtles.

FISHERY RESO URCES

Dry Tortugas National Park fishery
resources play important ecological and
socioeconomic roles. The sheer number of
different fishes (species) and fisheries
(different kinds of fish communities and
human-related fishing activities) in this
region is extraordinary. Morethan 300
species of reef fish have been identified in
the park (table A3) (Longley and Hildebrand
1941, Ault and Bohnsack 1999). The
distribution and abundance of reef fish in
coral reef environments is greater in the park
than outside the park (Bohnsack et al. 1994).
A number of important reef fishes and
macroinvertebrates like groupers, snappers,
spiny lobster, and pink shrimp have
substantial regional economic and ecological
value to the dynamics, productivity, and
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functioning ofthe broader Keys marine
environment (Bohnsack et al. 1994). The
productive marine environment ofthe
Tortugas is also important to a host of other
important bait, pelagic, and reef fishery
resources (Meyer et al. 1983). Reef fishes
can be used as sensitive indicators of
environmental stress, because during their
migrations from coastal bays as juveniles to
the coral reefs as adults they encounter most
natural and human-induced stresses found
across the ecosystem.

The reef community can be divided intothe
following categories: (1) exploited
(harvestable) reef fishes, such as snappers,
groupers, and grunts; (2) exploited
macroinvertebrates such aspink shrimp,
spiny lobster, and queen conch; (3)
unexploited prey including invertebrates,
blennys, gobies, and the reef herbivore
community such as butterflyfishes,
damselfishes, surgeonfishes, and
parrotfishes; (4) sharks andrays; (5)
migrating pelagic fishes such as kingfish,
Spanish mackerel, dolphinfish, billfishes,
tuna, andtarpon; and (6) baitfish like
anchovy, sardine, herring, killifishes,
mojarras, and scads that support much ofthe
large migrating fishes and large piscivorous
(fish-eating) reef fishes.

A comprehensive quantitative study of reef
fish resources and essential habitats in the
park and surrounding region was conducted
through a cooperative effort of the
University of Miami, the National Marine
Fisheries Service, the University of North
Carolina at Wilmington, the Florida Keys
National Marine Sanctuary, the National
Park Service, andthe National Oceanic and
Atmospheric Administration from late May
to mid-July 1999, covering an area of about
350 square miles with 450 sites and more
than 1,150 unique reef fish visual survey
scuba diver samples. The distribution of
diver sampling sites from the survey is
shown in the previous figure Bl. This data
was used to determine spatial density
distributions of juvenile reef fish and the
distribution ofthe average length of
harvestable individuals in the exploitable
phase of the stock (e.g., Ault et al. 1998,
Ault and Bohnsack 1999).
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Table A3: List of families (52) and species (238) of fishes observed in visual samples ffom the Florida
Keys by NOAA and University of Miami divers, 1979-1998 (Bohnsack et al. 1999). About 200 of these
species were observed in the 1999 visual census of the Dry Tortugas region.

Rhincodontidae
Ginglymostoma cirratum
Carcharhinidae
Carcharhinus limbatus
Sphy rnidae
Sphyma lewini
Sphyma mokarran
Dasyatidae
Dasyatis americana
Urolophidae
Urolophus jamaicensis
My lobatidae
Aetobatus narinari

Mobulidae
Manta birostris
Elopidae
Megalops atlanticus
Muraenidae
Gymnothorax funebris
Gymnothorax milaris
Gymnothorax moringa
Gymnothorax saxicola
Gymnothorax vicinus
Clupeidae
Harengula jaguana
Jenkinsia lamprotaenia
Exocetidae
Hemiramphus brasiliensis
Belonidae
Tylosurus crocodilus
Atherinidae
Atherinomorus stipes
Hypoatherina
harringtonensis
Holocentridae
Holocentrus adscensionis
Holocentrus coruscus
Holocentrus marianus
Holocentrus rufus
Holocentrus vexillarius
Myripristis jacobus
Ostichthys trachypoma

Gobiidae
Coryphopterus dicrus
Coryphopterus eidolon

Coryphopterus
glaucofraenum
Coryphopterus personatus
Gnatholepis thompsoni
Gobiosoma evelnae
Gobiosoma macrodon
Gobiosoma oceanops
Gobiosoma randalli
loglossus calliurus
loglossus helenae
Microgobius carri
Microgobius microlepis
Calliony midae
Paradiplogrammus bairdi
Fistularidae
Fistularia tabacaria

Serranidae
Diplectrum formosum
Epinephelus adscensionis
Epinephelus cruentatus
Epinephelus fulvus
Epinephelus guttatus
Epinephelus inermis
Epinephelus itajara
Epinephelus morio
Epinephelus striatus
Hypoplectrus chlorurus
Hypoplectrus gemma
Hypoplectrus guttavarius

Hypoplectrus indigo
Hypoplectrus nigricans
Hypoplectrus puella
Hypoplectrus unicolor
Liopropoma eukrines
Mycteroperca bonaci
Mpycteroperca interstitialis
Mycteroperca microlepis
Mpycteroperca phenax
Mycteroperca tigris
Mpycteropercavenenosa
Paranthias furcifer
Rypticus saponaceus
Serranus baldwini
Serranus tabacarius
Serranus tigrinus
Serranus tortugarum
Priacanthidae
Priacanthus arenatus
Priacanthus cruentatus

Apogonidae
Apogon binotatus
Apogon psuedomaculatus
Malacanthidae
Malacanthus plumieri
Echeneidae
Echeneis naucrates
Gerreidae

Eucinostomus argenteus
Gerres cinereus
Inemidae

Inermia vittata

Sciaenidae
Equetus acuminatus
Equetus lanceolatus
Equetus punctatus
Equetus umbrosus
Odontoscion dentex
Scombridae
Scomberomorus cavalla
Scomberomorus maculatus
Scomberomorus regalis
Aulostomidae
Aulostomus maculatus
Scorpaenidae
Scorpaena plumieri

Carangidae
Alectis ciliaris
Caranx bartholomaei
Caranx crysos
Caranx hippos
Caranx latus
Caranx ruber
Decapterus macarellus
Decapterus punctatus
Elagatis bipinnulata
Seriola dumerili
Seriola rivoliana
Trachinotus falcatus

Lutjanidae

Lutjanus analis
Lutjanus apodus
Lutjanus buccanella
Lutjanus cyanopterus
Lutjanus griseus
Lutjanus jocu
Lutjanus mahogoni
Lutjanus synagris
Ocyurus chrysurus
Pristipomoides aquilonaris
Rhomboplites aurorubens

Haemulidae
Anisotremus surinamensis
Anisotremus virginicus
Haemulon album
Haemulon aurolineatum
Haemulon carbonarium
Haemulon chrysargyreum
Haemulon flavolineatum

Haemulon macrostomium
Haemulon melanurum
Haemulon parra
Haemulon plumieri
Haemulon sciurus
Haemulon striatum
Sparidae
Archosargus
probatocephalus
Archosargus rhomboidalis
Calamus bajonado
Calamus calamus

Calamus penna

Calamus proridens
Diplodus argenteus
Diplodus holbrooki

Lagodon rhomboides
Ostraciidae
Lactophrys bicaudalis
Lactophrys polygonia
Lactophrys quadricomis
Lactophrys trigonius
Lactophrys triqueter
Centropomidae
Centropomus undecimalis
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Mullidae
Mulloidic hthys martinicus
Pseudopeneus maculatus
Pempheridae
Pempheris schomburgki
Ky phosidae
Kyphosus sectatrix
Ephippidae
Chaetodiperus faber
Chaetodontidae
Chaetodon capistratus
Chaetodon ocellatus
Chaetodon sedentarius

Chaetodon striatus
Pomacanthidae
Centropye argi
Holacanthus bermudensis
Holocanthus ciliaris
Holocanthus tricolor
Pomacanthus arcuatus
Pomacanthus paru
Pomacentridae
Abudefduf saxatilis
Chromis cyanea
Chromis enchrysurus
Chromis insolata
Chromis scotti
Microspathodon chrysurus
Pomacentrus diencaeus
Pomacentrus fuscus
Pomacentrus leucostictus
Pomacentrus partitus
Pomacentrus planifrons

Pomacentrus variabilis
Cirrhitidae
Amblycirrhitus pinos
Sphyraenidae
Sphyraena barracuda
Sphyraena picudilla
Opistognathidae
Opistognathus aurifions

Opistognathus whitehursti
Blenniidae
Hypleurochilus
bermudensis
Ophioblennius atlanticus

Scartella cristata
Balistidae
Aluterus monoceros
Aluterus schoepfi
Aluterus scriptus
Balistes capriscus
Balistes vetula
Cantherhines macrocerus
Cantherhines pullus
Canthidermis sufflamen
Melichthys niger
Monacanthus hispidus
Monacanthus tuckeri

Labridae
Bodianus pulchellus
Bodianus rufus
Clepticus parrae

Doratonotus megalepis
Halichoeres bivittatus
Halichoeres cyanocephalus
Halichoeres garnoti
Halichoeres maculipinna
Halichoeres pictus
Halichoeres poeyi
Halichoeres radiatus
Hemipteronotus
martinicensis
Hemipteronotus novacula
Hemipteronotus splendins
Lachnolaimus maximus
Thalassoma bifasciatum
Scaridae
Cryptotomus roseus
Nicholsina usta
Scarus coelestinus
Scarus coeruleus
Scarus croicensis
Scarus guacamaia
Scarus taeniopterus
Scarus vetula
Sparisoma atomarium
Sparisoma aurofrenatum
Sparisoma chrysopterum
Sparisoma rubripinne
Sparisoma viride
Clinnidae
Acanthemblemaria aspera

Acanthemblemaria chaplini
Emblemaria pandionis
Hemiemblemaria simulus
Labrisiomus nuchipinnus
Malacoctenus gilli
Malacoctenus macrops
Malacoctenus triangulatus
Malacoctenusversicolor

Paraclinus marmoratus
Paraclinus nigripinnis
Acanthuridae

Acanthurus bahianus

Acanthurus chirurgus
Acanthurus coeruleus
Bothidae

Bothus lunatus

Bothus ocellatus
Tetradontidae

Canthigaster rostrata

Chilomycterus antennatus

Chilomycterus schoepfi

Diodon holocanthus

Diodon hystrix

Sphoeroides splengleri



The data was also used to determine the
spatial distribution of diversity, abundance,
size, and distribution of the entire reef fish
community and the snapper-grouper-grunt
complex. A total of 194 reef fish species
were seen throughout the Dry T ortugas
region, with 141 of those seen in the park.
The snapper-grouper-grunt complex is
comprised of 35 species forthe region, and
28 of'those species reside in the park,
including the endangered and/or protected
Nassau grouper (Epinephelus striatus) and
Jewfish (Epinephelus itajara).

WILDLIFE RESO URCES

Rare, Threatened, or
Endangered Animal Species

The Florida Fish and Wildlife Conservation
Commission andthe U.S. Fish and Wildlife
Service were consultedregarding the
presence of threatened, endangered, and
special concem species that may occur in
the park or are migrating species. According
tothe U.S. Fish and Wildlife Service, five
species of sea turtles may be found in the
waters ofthe park, andthe loggerhead
(Caretta caretta) and green (Chelonia
mydas) seaturtlesnest on park islands. In
addition, the West Indian manatee
(Trichechus manatus) and a number of bird
species use the islands and waters withinthe
park. The U.S. Fish and Wildlife Service
reports there is no designated critical habitat
within park boundaries. (See appendix G for
complete list of species in Monroe County.)

Endangered, threatened, or special concem
species listed by the Florida Fish and Wild-
life Conservation Commission as potentially
occurring in or adjacent to Dry Tortugas
include one fish, seven amphibians and
reptiles, 18 bird species, three mammals,
and one invertebrate (see appendix G).

The park is also home to several speciesof
fish protected by the National Marine
Fisheries Service, including the Jewfish
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(Epinephelus itajara) andthe Nassau
grouper (Epinephelus striatus).

Birds

About 300 migratory bird species occur in
South Florida that the U.S. Fish and Wildlife
Service is required to protect and conserve
under authorities such asthe Fish and Wild-
life Coordination Act and the Migratory
Bird Treaty Act. (See appendix G.) The
seven small coral-sand islands at the park
provide critical nesting and feeding habitats
for substantial numbers of sea birds,
including the white-tailed tropicbird
(Phaethon lepturus), magnificent frigate
bird (Fregata magnificens), masked bobby
(Sula dactylatra), red-footed booby (Sula
leucogaster), brown pelican (Pelecanus
occidentalis), laughing gull (Larua
articilla), royal tem (Sterna maxima),
sandwich tem (Sterna sandvicensis), roseate
tem (Sterna dougallii), sooty tern (Sterna
fuscata), least tern (Sterna antillarum),
brown noddy (4nous stolidus), and black
noddy (Anous minutus) (NPS 1994). The
park affords unique opportunities for seeing
tropical seabirds, including the only
significant nesting colonies inthe United
States for sooty andnoddy tems and harbors
the only frigate bird nesting colonies in the
continental United States.

Sea Turtles

The park area includes the most isolated and
least disturbed nesting habitat for several
endangered and threatened sea turtles in the
United States. Loggerhead turtles (Caretta
caretta) are the most abundant species to
nest in the Dry Tortugas and have the largest
population size of any sea turtles in the
United States (NPS 1998). The earliest
accounts of greenturtle (Chelonia mydas)
nesting in Florida are from the Dry Tortugas
(Audubon 1926; Gifford 1934). Turtles were
so abundant that between 1858 and 1859
morethan 39,588 pounds of turtle meat was
consumed by soldiers stationed at Fort
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Jefferson. More current information reveals
that the park isone ofthe most significant
Florida green turtle nesting colonies in the
Caribbean (Meylan et al. 1995). During
recent years of monitoring throughout the
nesting season, a total of 1,652 turtle crawls
produced 728 nests and an estimated 58,958
eggs (NPS 1998). Available evidence
suggests that this population differs
genetically from other significant Caribbean
populations (Allard et al. 1994). Three other
species ofturtles are known from Florida
Keys waters that might be found in or near
park waters on occasion.

Marine Mammals

Nineteen species of marine mammals are
known from South Florida waters, and 10
additional species may occur there, based on
strandings and sightings in nearby waters
(NPS 1998). Only two of'the 19 species are
known to occur in the park from live,
nonstranded sightings — the bottlenose
dolphin andthe Florida manatee; another
three species have been found stranded
within the park or in nearby waters —
(Fraser’s dolphin, short-finned pilot whale,
and false killer whale (NPS 1998). The
remaining species may occur or pass
through park waters from time to time.

ENVIRONMENTAL SETTING
Soundscape/Night Lighting

The Dry Tortugas National Park provides a
very unique and rare natural setting due to
its remote location and remarkable
environmental makeup. The remote location
of'the park provides an ambience of extreme
quiet and natural soundscapes, including a
backdrop of migrating birds and the ocean.
The distance from civilization also provides
a rare opportunity for people to experience
the night sky without the interference of city
lights that dramatically inhibit the view of
the stars.
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Wetlands

Wetlands are identified on the U.S. Fish and
Wildlife Service’s National Wetland
Inventory 7.5-minute quadrangle map for the
Dry Tortugas area. The map classifies areas
aroundthe islands in the park and large
areas south of the fort and west of Logger-
head Key primarily as marine subtidal and
intertidal wetlands. The marine system
consists of the open ocean overlyingthe
continental shelf and its associated coastline.
Marine habitats are exposed to the waves
and currents of the open ocean, and the ebb
and flow of oceanic tides is the primary
determinant of whetherthe area is subtidal
(continuously submerged) or intertidal
(exposed and flooded by tides). Large areas
of wetlands in the park are in the aquatic bed
class and rooted vascular subclass, also
called sea grass beds, among other terms.
Wetlands occurring primarily immediately
aroundthe islands are inthe unconsolidated
shore class andthe irregularly exposed or
regularly flooded subclasses.

Small areas of estuarine subtidal and
intertidal wetlands occur in the northwestem
portion of Garden Key and near Bush, Long
and East Keys. The estuarine system
consists of deepwatertidal habitats and
adjacent tidal wetlands that are usually
partially enclosed by land and have partly
obstructed or sporadic access to the open
ocean. The ocean water is at least
occasionally diluted by freshwater runoff
from the land. (Cowardin et al 1979)

Water Quality

The lack of major sewage and runoff areas,
along with the dynamic ocean currents
running through the park, provide fairly
pollution-free waters for natural resources
and human enjoyment. Results of a long-
term monitoring project conducted by
Florida International University (Boyer and
Jones, 2000) provide trends in water quality
overthe last decade in the westem part of
Florida Bay, an area that directly influences



the water quality aroundthe park. During
the period of observation, the salinity
declined by 5.6 ppt (partsthousand), most
likely due to increased average rainfall
Turbidity has increased by a factor of 4 due
most likely tothe loss of sea grass coverage
and its stabilizing influence on the bottom
and sediments. Although there was a signifi-
cant increase in chlorophyll @ concentrations
in the western part of the bay, these levels
are still modest by estuarine standards.

RESO URCE MONITORING

Dry Tortugas National Park was established
in 1992 “to preserve and protect nationally
significant natural, historic, scenic, marine,
and scientific values in South Florida.” To
assess if current management activities are
fulfilling this congressional mandate, a
number of scientific projects systematically
monitor the natural and cultural resources of
the park. In addition to Florida Intemational
University’s long-term monitoring project
for water quality mentioned above, aspart of
the Florida Keys National Marine Sanctu-
ary’s and the Environmental Protection
Agency’s water quality protection program,
Florida International University’s Southeast
Environmental Research Center monitors
various water quality parameters inside the
park on a quarterly basis. Likewise, the
university also monitors sea grass presence
and density at a number of stations inside
the park. These projects have been ongoing
since 1996.

The Americorps Program, Florida
Intemational University, and nowthe
University of Florida’s Center for Sea Turtle
Research have monitored the status and
trends of nesting sea turtles since 1995. Data
collected include the number and location of
successful nests as well as histological
analysis of randomly selected hatchlings.
The Florida Marine Research Institute
(FMRI) has monitored six long-term (1989—
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present) coral habitat stations on an annual
basis, documenting coral diversity and
percent cover. The sanctuary’s coral reef
monitoring program set up four permanent
coral sampling locations inside park waters
in 1999. During the last three years, FMRI
scientists have also noted the abundance,
size, and fecundity of spiny lobsters
(Panulirus argus) inside park waters
(Bertleson and Hunt 1997).

Scientists at the University of Miami’s
Rosenstiel School, the National Marine
Fisheries Service, and the University of
North Carolina at Wilmington have been
conducting spatially intensive assessments
of'the Tortugas multispecies coral reef fish
populations and habitats inside the park
since 1994. On at least an annual basis,
collaborating scientists using scuba gear
visually survey all reef fish populations,
assessing and quantifyingthe spatial
distribution of diversity, abundance,
numbers and sizes (biomass), exploitation
levels, surplus yields of the multispecies
coral reef fish community, and reef fish
habitat preferences. In a substantially more
limited effort, volunteers from The Reef
Environmental Educational Foundation also
list species and give rough counts of coral
reef fishes at sites within the park on an
annual basis as part of their roving diver
field technique.

Because of the park’s remoteness (about 70
miles or 118 kilometers west of Key West),
monitoring projects are very expensiveto
fund, require collaborative efforts, and
rarely involve more than annual or
semiannual sampling. Because of the park’s
extreme importance as a regional reference
site, sampling has taken place after any
extreme or unusual events have occurred.
Examples of these include the passage of
Hurricane George, strong thermal stresses
such as pronounced upwelling events, or
coral bleaching and disecase outbreaks.
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PREHISTORIC ARCHEOLOGY

There are no recorded prehistoric sites in the
Dry Tortugas, and aboriginal occupation or
use of the islands is not well documented in
historical records. The scarcity of readily
available fresh water would likely have been
a limiting factor, impeding extensive or
long-term habitation. The possibility,
however,that prehistoric or early historic
period activity did occur may be borne out
through further ethnographic research and
controlled surveys. Previous ground
disturbance, from both human activities
(e.g., the construction of Fort Jefferson) or
natural events (such as wave erosion and
storms) have likely obliterated or obscured
land-based prehistoric remains that may
have existed.

Despitethe lack of surface discoveries,
many archeologists consider it reasonable
for submerged prehistoric artifacts and sites
to be present inthe area (Cockrell 1993, pp.
63-95). Paleo-Indian hunters and gatherers,
for example, are known to have been in
south Florida approximately 10,000to
12,000 years before the present (B. P.). Sea
levels at the beginning of that period were
considerably lower (by 60 to 100 meters),
and the region encompassing the Tortugas
was then connected to the mainland
peninsula by dry limestone uplands of the
Florida continental shelf. Accessto the
Tortugas would therefore have been possible
for these early nomadic people.

By the beginning ofthe Archaic cultural
period (ca. 8,500 B. P.) seawaters had risen
to within 25 meters of the current coastline.
Archaic period people took advantage of the
increased biological diversity that accom-
paniedthe period’s warmer and wetter
climate. They relied on an abundance of
shellfish and other coastal resources, and
supplemented fishing with intensive hunting
and plant gathering. Populations increased
significantly, and village communities were
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in existence by 7,000 B.P. in south Florida.
They also used watercraft, and therefore had
the means totravel between regional islands
and mainland areas for cultural exchange
and subsistence purposes.

Submerged areas in the Tortugas that were
once accessible to prehistoric people are in
many instances buried under several meters
of coral reef, rubble, and accumulated
sediments. Under favorable circumstances,
cultural remains from these early inhabitants
may have been preserved, and evidence
might be uncovered by future archeological
investigations. Consideration of submerged
prehistoric resources should be addressed by
project undertakings having the potential to
disturb deep sediment layers.

SHIPWRECKS

The Dry Tortugas have served as important
navigational points since 1513 when
Spanish explorer Ponce de Ledn’s discovery
of the islands brought them tothe attention
of European seafaringnations. Located at
the maritime crossroads linking the Gulf of
Mexico, the westem Caribbean, and the
Atlantic Ocean, the Tortugas’ treacherous
shallow reefs have claimed numerous ships
navigating the 75-mile-wide Straits of
Florida. More than 275 maritime casualties
(ships that are totally lost, stranded, or
impaired), have been historically docu-
mented within the 100 square miles of park
waters. This represents one ofthe largest
assemblages of shipwreck sites in North
America.

These sites provide a rich archeological
record spanning more than four centuries of
international economic and political activity
in the region. One vessel thought to be of
Spanish origin and dating to 1622 is among
the earliest recorded sites in the park. It is
also likely that earlier undiscovered wrecks
are present in park waters; before 1600,



Spanish fleets retumingto Spain from Vera
Cruz followed a route that brought them
close to the Tortugas as they hugged the
shore around the Gulf of Mexico. Following
the era of European exploration and early
colonial activity, historical records docu-
ment repeated maritime casualties continu-
ing to recent times. Sites such asthe “East
Key Construction Wreck” and the “Bird Key
Harbor Brick Wreck” represent 19" century
vessels that were en route to Fort Jefferson
to deliver bricks and other building
materials.

To date, 36 separate sites have been listed in
the archeological database forthe park. Of
these, about one third have received
thorough archeological documentation.
Multiple ship casualties occurring inthe
same location at different times sometimes
complicate the archeological record.
Material remains associated with these sites
commonly include anchors, rock and iron
ballast, cannon or gun tubes, iron chain,
fasteners, hardware, ceramics, brick, etc.
The Windjammer off Loggerhead Key, with
a portion of its iron hull exposed above
water, is one of the few sites for which
historical documentation has been correlated
to confim its identity. Constructed in
Scotland in 1875 and originally named the
Killean, the ship was under Norwegian
ownership and renamed the Avanti at the
time it went down in 1907. Ongoing
research may provide more accurate
historical correlation for other identified
shipwreck sites.

NPS archeologists have compiled site
information into a database that allows
comparative analysis of the frequency of
reported ship casualties, weather or storm
factors, the influence of supply and demand
on the seasonal timing and types of cargo
transported, home potts, and other variables.
The database has facilitated analysis of
wreck sites as an interrelated collection
having associated research values.
Approached from this broader regional
perspective, research may provide clearer
insight into maritime historical processes
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and pattems of activity. These processes
ultimately reflect world economic and
political systems. One objective of the
park’s “Submerged Cultural Resource
Strategy” (summarized in alternatives B-E
and described in more detail in appendix H)
is the preparation of a multiple-property
National Register of Historic Places
nomination that would document the
significance of recorded shipwreck sites
within this broad historic context.

Shipwrecks are attractive places for diversto
explore because of the sense of discovery
and curiosity they evoke. They also serve as
suitable locations for the establishment of
coral and other marine growth, providing
habitat for a wide variety of fish and other
aquatic species. The park is seekingto
expand opportunities for visitors to
experience selected sites/areas andto
receive interpretive information regarding
their importance. Currently, the Wind-
jammer and Bird Key Harbor Brick Wreck
sites are the only ones that the park
encourages divers to visit; they are
stabilized, well documented, and have no
associated artifacts that could easily be
removed by visitors.

Other sites that could be openedto public
interpretation would have to be approved on
the basis of at least the following criteria:
the site would need to: (1) have documented
historical and cultural significance that
would further the park’s educational and
interpretive objectives; (2) be clearly recog-
nizable as a wreck site by its appearance/
configuration; (3) be stabilized and
“hardened” (archeological values could not
be compromised by artifact removal or other
destructive activities); (4) serve multiple
visitor use purposes (underwater photog-
raphy, snorkeling, etc.); (5) have wide
public accessibility under optimal conditions
of visitor safety; and (6) be feasible for the
parkto effectively manage through the
maintenance of mooring buoys, patrols, etc.
A monitoring program would be put in place
before any site would be openedto public
visitation to assess possible visitor use
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impacts. Archeologically sensitive sites
would remain off limits to the public.

FORT JEFFERSON

Fort Jefferson stands as an enduring
monument to the strategic importance of the
Dry Tortugas to American coastal defenses
during the 19" century. Occupying about 16
acres on Garden Key, the fort was construc-
ted as part of the federal program of inte-
grated coastal defenses known asthe Third
System. The program, to bolster and
upgrade perceived deficiencies among the
nation’s earlier fortification systems, was
enacted in 1817 and placed under the
direction of American military engineers.
The construction of Fort Jefferson began in
1846, largely in response to unsettled
international affairs affecting the region.
Spain’s diminished role in the Westem
Hemisphere had left a power vacuum, and
British fortification of Bermuda alarmed
U.S. officials. Likewise, the escalating
conflict with Mexico posed serious concems
for Gulf commerce and other regional
American interests. The United States
considered a strong and permanent military
presence in the area crucial for protecting
Gulf trade and ports. It would also preempt
use of the Tortugas’ anchorages by hostile
enemy fleets should attempts be made to
blockade the United States.

The brick masonry fort was designed as a
hexagonal structure intended for an
armament of about 450 guns and a garrison
of 1,500 men. Only about 140 guns were
ever actually mounted. The fort’s irregular
shape (four of the faces are 476 feet long
and two are 325 feet long) was a result of
adapting it to the shape of Garden Key. Six
bastions were constructed at the angles of
the two-tier 50-foot-high scarp walls. The
perimeter of the fort isnearly 0.5 mile in
length, surrounded on all sides by a moat
and outer counterscarp or seawall. T he
interior fort walls were constructed of more
than 2,000 brick arches and vaults,
partitioned into casemates that the park in
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some instances has converted to staft/
administrative use quarters. Cisterns forthe
collection of rainwater were constructed
below each lower tier casemate; subsequent
settling of the fort cracked many of the
cistem walls, making them unusable as
seawater leaked in. The interior parade area
is accessed by means of the single sally port
with a granite entrance arch. A nonhistoric
bridge spans the moat tothe sally port.
Withinthe parade grounds are the founda-
tion remains of former soldier’s barracks
and officer’s quarters. T wo historic engineer
officers’ quarters remain, which have been
used for park housing. There are also two
partially completed brick magazines and a
shot fumace (a fumace that was used to
superheat cannonballs for the purpose of
inflicting further damage on targeted enemy
ships by settingthem ablaze).

The construction of Fort Jefferson pro-
ceeded slowly because of its immense size,
the large expense entailed, and technical/
logistical problems. The fort remained under
Union control throughout the Civil War, and
construction continued during and following
the war. The fort functioned as a prison for
about 800 Union army deserters and other
offenders. Four of those convicted of con-
spiracy in President Lincoln’s assassination
were incarcerated there, including Dr.
Samuel Mudd who had set John Wilkes
Booth’s broken leg. Yellow fever epidemics,
smallpox, and other diseases claimed many
ofthe fort’s population.

The fort’s garrison departed in 1874, and
construction activities were suspended in
1875, beforethe fort’s full completion. None
ofthe casemates were completed alongthe
upper tier of the ramparts. Many of the
embrasures (gun openings through the
walls) were also never finished, remaining
today as large irregular openings. In 1876 a
hexagonal-shaped lighthouse was construc-
ted of boilerplate iron atop bastion 6 to re-
place the original light, which was built in
1825 on Garden Key. The earlier light had
sustained extensive hurricane damage in
1873.



The fort served as a coaling station during
the Spanish-American War. The battleship
Maine, which had refueled at the Tortugas,
exploded in Havana Harbor in February
1898, propelling the United States to war
with Spain. The ruins oftwo coaling docks
built by the Navy at theturn of the century
are at the north and south ends of Garden
Key. Abandoned by the military after 1906,
the Tortugas were declared a wildlife refuge
in 1908 to protect sooty tem nesting areas
from egg collectors. Fort Jefferson, how-
ever, continued to serve military purposes
during subsequent conflicts —as a com-
munications station and seaplane base
during World War I, as anaval support
station during World War II, and as a
military outpost duringthe Cuban missile
crisis of 1962. Fort Jefferson National
Monument was established in 1935, andthe
fort property was listed on the National
Register of Historic Places in 1970.

Fort Jefferson’s masonry has severely
deteriorated because of the harsh marine
environment. In some areas large sections of
the outer brick wall have crumbled into the
moat. Stabilization projects are underway to
preserve the masonry where feasible. One of
these projects isto replace original gun
shutters that were designed to close after
artillery was fired to provide protection from
incoming enemy fire. These shutters were
made of iron, and they have expanded
during the process of corrosion, displacing
the surrounding masonry. Repairs have also
recently been made to the sally port and its
granite arch. Restoration of the parade
magazine and shot furnace are additional
preservation objectives.

Archeological investigations of land-based
areas within and outside the fort have not
been extensive, although some features,
such as the foundations of the original 1825
Garden Key lighthouse and lighthouse
keepers quarters, have been identified. The
probability for subsurface features and
artifacts remains high, including those
potentially within the moat.
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LOGGERHEAD KEY

The Loggerhead Key lighthouse is the most
prominent historic structure on this key,
which is about 2.5 miles west of Fort Jeffer-
son. The 150-foot-high brick tower was
completed in 1858 to provide improved
warning of the Tortugas’ dangerous reefs.
The smaller 70-foot-high Garden Key light
was then considered inadequate. The spiral
stairway within the Loggerhead Key light-
house has around 200 cut slate steps that
lead tothe watch room and lantern gallery.
The tower was seriously damaged by a
hurricane in 1873. Although Congress
appropriated $75,000 in 1875 for complete
replacement ofthe lighthouse, temporary
masonry repairs were undertaken that
proved so effective that replacement plans
were canceled.

The first light was a 1% order Fresnel lens
imported from Francethat could be seen
from 20 miles on a clear night. It was
replaced in 1909 by arevolving 2" order
bivalve lens that floated in a mercury pool.

This light (reportedly observed at a distance
of morethan 53 miles in 1934) was removed
in 1986 and is now on display atthe United
States Coast Guard Aids to Navigation
School in Yorktown, Virginia. The current
light is an electric generator-powered
rotating beacon. The automated system has
eliminated the need for a permanent on-site
lighthouse keeper.

The original lighthouse keeper’s house (built
in 1856—-58) was a two-story brick building
with a detachedkitchen. The house burned
down in 1945 (its foundation exists), but the
kitchen survived and was later converted to
guest quarters. Other existing significant
buildings and structures include the original
two-story brick oil storage building (built in
1856—58 and converted to aradio room in
1926); the bosun’s workshop (built in 1926
to house oil for the lighthouse following
conversion of the original oil storage
building); crew’s quarters (a one-story brick
bungalow built in 1922 to provide modem-
ized accommodations for the principal
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lighthouse keeper and his family); a boat
house built around 1923; and cistems (two
built of brick in 1858, and two built of
concrete in 1922).

Ruins of the Carnegie Institution of
Washington, D.C., marine biology labora-
tory are onthe north end of the key. The
laboratory operated from about 1904 to
1939, when a disastrous fire destroyed the
facilities. Researchers made notable
contributions to scientific understanding of
coral reefs and tropical marine life in the
Western Hemisphere. The first underwater
photographs (both black and white and
color) were taken of nearby reefs by lab
technicians. A metal plaque at the lab site
commemorates the lab’s founder and first
director, Alfred G. Mayor. Prelimmnary NPS
archeological investigations conducted in
1998 indicatethat the site may yield
significant archeological information
associated with research operations.

120

The 1998 NPS archeological investigations
also identified a significant site associated
with the development and operations of the
original lighthouse complex. Trash dumps
and artifacts datingtothe 185658
construction period and after were found
that may further understanding of the
station’s construction andthe lifeways of the
residents. Another site, the grave of U.S.
Navy seaman T homas Lehay, who died in
1898, isnear a coral rock wall alongthe east
side of the island. The grave is not con-
sidered a site that contributes to Loggerhead
Key’s overall historical significance.

A National Register of Historic Places nomi-
nation has been prepared for the Loggerhead
Key Historic District (draft, NPS 1999). The
entire land area of Loggerhead Key is
included in the historic district, although
primary historical significance is attached to
the areas ofthe lighthouse station complex
and the Camegie marine laboratory.



VISITOR EXP ERIENCE

Visitors travelto Dry Tortugas by commer-
cial or private boat or by seaplane. T wo
ferry vessels each bring up to 100 passen-
gers from Key West to Garden Key daily.

Travel time is about 22 hours each way, and

visitors spend about 4 hours on Garden Key.
The ferry operators provide an in-transit
orientationto the park along with a video
describing park resources. They also con-
duct an interpretivetour of the fort and pro-
vide lunch for their passengers at the picnic
area. Seaplanes carrying from five to nine
passengers make trips daily from Key West.
Flying time is about 35 minutes each way.

Recreational opportunities available to visi-
tors include swimming, snorkeling, fishing
from the dock, beach combing, bird and
wildlife watching, photography, camping,
kayaking, picnicking, and scuba diving to
see coral, fish, and shipwrecks.

Visitors to the park currently receive infor-
mation about the park in various ways. The
park website and park headquarters at
Everglades National Park provide basic
information about the history, natural and
cultural resources, recreational and educa-
tional opportunities, and how to obtain
transportation to the park. If a person
decides to travel to the park with one of'the
ferry operators, they receive an interpretive
talk that expands on the same categories of
information. Any visitor who arrives at
Garden Key may take a tour of the fort
guided by an NPS interpreter or by an
employee of a ferry boat operator. A self-
guiding tour pemits visitors to follow an
interpretive trail aroundthe fort independ-
ently. Because of the small staff, ranger-led
tours and special interpretive programs are
limited.

Although commercial fishing is prohibited
in the park, recreational saltwater fishing is
allowed if visitors have a Florida fishing
license. Charter fishing boats carrying up to
six people are allowed if they have been

121

granted permits by the National Park
Service. Jet skis are prohibited.

There is no food service or freshwater
showers for visitors onthe islands; the only
two freshwater drinking fountains are at the
visitor center and outside the office. Visitors
must bringtheir own supplies and must
carry all trash with them when they leave the
park.

A1995 visitor survey identified the most
common activities in Dry Tortugas as
follows: visiting Fort Jefferson (98%),
taking photographs (87%), and snorkeling
(83%). Seventy-eight percent of visitors
surveyed did not engage in fishing, but 46%
of those who did fish rated their fishing
experience a very important or extremely
important part oftheir visit. The areas
visitors most often fished were around the
fort and near Loggerhead Key. The most
common reasons for visiting the park were
outdoor recreation pursuits (41%) andto
learn the history of Fort Jefferson (31%).
Thirty-two percent ofthe survey’srespond-
ents visited Loggerhead Key. The primary
activities they participated in were snorkel-
ing and diving (77%) and walking on the
beach (71%).

Sixty-three percent of the visitors were
Florida residents. The next largest groups
were from T exas and California, with 4%
each. For 90% of the visitors their trip
during the survey period was their first in a
year, and for 71% it was their first trip to the
park in five years.

During the past six years, visitation to the
park has increased from a low of 16,736
recreational visits in 1994 to morethan
84,000 recreational visits m 1999. About
5,244 visitors camped overnight. In 1999
about half of the park’s visitors arrived by
ferry, nearly 25% traveled by private boats,
about 10% came by seaplane, and about
10% were commercial boats (fishing). The
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remainder (5%) were NP S staff and/or
researchers. Conditions at the dock, camp-
ground, and restrooms become quite
crowded during peak visitation periods
because the number of staff andthe capacity
of ttilities and facilities have not kept pace
with the increase in visitors. In 1999 peak
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visitation occurred from April to July, and
morethan 8,000 visitors arrived each month.
With the park’s proximity to Cuba, the
potential exists for amuch greater increase
in visitation inthe future if political condi-
tions in that country give residents freedom
totravel.



SOCIO ECONOMIC ENVIRONMENT

The Florida Keys are composed of 1,700
keysor islands, all of which are in Monroe
County. Dry Tortugas National Park isthe
westernmost part of the Florida Keys and is
about 70 miles west of Key West, Florida.
The park contains seven ofthese keys and is
administered by the National Park Service.
Fewer than 70 of the 1,700 keys are
inhabited, and 51 of the eastemmost keys
are connected to or by U.S. Highway 1.
Most of Monroe County’s landmass is on
the manland of Florida, and most of the
population is in the keys, particularly in
population centers such as Key West, the
county seat.

The socioeconomic environment description
will focus on Monroe County but will be
discussed in the larger context of the South
Florida Regional Planning Council region,
which includes Dade and Broward Counties
(State of Florida 1994 and South Florida
Regional Planning Council 1995). These
counties are closely linked in terms of
tourism and tourist-based economies.

POPULATION AND INCOME

Possibly the most important factor
influencingthe South Florida region is its
explosive growth. In 1970 there were nearly
2 million people living in the region; there
were 3.4 million in 1994 andnearly 3.7
million in 1997. According to the Strategic
Regional Policy Plan for South Florida
(South Florida Regional Planning Council
1995), the population is expectedto increase
to about 4 3million residents by the year
2015. This influx most likely will be led by
international migration. The region has less
than 8% of the state’s land area but almost
25% of'the state’s total population.

Population growth has been lower in
Monroe County thanthe rest of the region
and the state because of the limited

availability of land and an ordinance that
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was designed to limit future growth. The
county’s permanent resident population in
1997 was 81,169. T he population fluctuates
seasonally and increases dramatically during
peak tourism periods. Dade County was the
most populous in the region and state with
2,128,987 permanent residents, and Broward
County had 1,472,927. Since the 1950s,
south Florida has rapidly become urbanized.
Dade and Broward counties were 99%
urbanized by 1980, whereas 27% of Monroe
County’s population still lived outside urban
areas in 1990.

About 17% (544,000) of the region’s resi-
dents were at least 65 years old comparedto
the national average of 13%. Half of this
population was at least 75 yearsold. Pro-
jections indicate that there will be more than
700,000 people 65 years old or older in
2015.

In both Monroe and Broward Counties, per
capita personal income in 1997 — $29,657
and $27,661, respectively — was higher
than the state average of $24,799. Dade
County was below the state average with
$21,688.In 1999 (January — November),
unemployment rates in Monroe County
ranged from 1.9%to 3.0%. The Ft. Lauder-
dale MSA (metropolitan statistical area)
rates for the same period ranged from 3.9%
t0 4.9% and were similar tothe state’s range
0f3.9%to 4.6%. The Miami metropolitan
statistical area reportedthe region’s highest
unemployment rates with ranges from 5.7%
to 7.1%.

TOURISM AND RECREATION

More than 10 million tourists annually are
attracted to the region by the area’s climate
and resources including the Everglades and
southern Florida’s coastal resources. The
number oftouriststo the area results in a
direct economic benefit of more than $13
billion for the region. Fifty-one percent of
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South Florida’s visitors are fromthe
northeast part of the United States, 23% are
from the north central region, 22% are from
the south central region, and 6% are from
the West Coast. The number of international
visitors to Dade County increased to 4
million in 1994, up from 2.9 million in
1989. Foreign visitors to Broward County
tripled to 1 million from 1989to 1991.

More than 4 million people visit the Florida
Keys every year. Peak tourigt season is from
January to March, and inthe Upper Keysthe
tourist season is from January to August.
Many tourists in the Upper Keys are week-
end visitors from Miami and south Florida.
Visitors to the Keys comprise 42% ofthe
total population during the peak season.

Accordingto Florida’s 1994 statewide com-
prehensive Outdoor Recreation Plan, in
1992 the South Florida Region had nearly
2.7 million acres of land and water available
for outdoor recreation from both public and
private sources. The region provided about
72 miles of saltwater beach frontage, 1,907
miles of bicycle trails, 180 miles of nature
trails, and 12,145 developed campsites.
There were 341 saltwater and 196 fresh-
water boat ramp lanes and 376 saltwater
marinas.

Federally administered lands comprised
nearly 1.8 million acres of land and water
that was available for outdoor recreation;
about 70% of this acreage was in Everglades
National Park in Monroe and Dade
Counties. State-administered recreation land
comprised 850,000 acres in 78 sites,
including John Pennekamp Coral Reef State
Park and Key Largo Coral Reef and Looe
Key National Marine Sanctuaries. County
and municipal governments also provided
facilities for urban recreation activities.
Local govemments provided 191 saltwater
beach areas and 97% of the region’s
freshwater beach area. Forty-three percent of
demand for outdoor recreation in 1992 came
from residents of the South Florida Region.
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The most popular outdoor recreational
activities in 1992 included saltwater beach
activities, swimming pool use, bicycling,
saltwater fishing (boat), golf, picnicking,
and visiting archeological/historic sites.
Other recreation opportunities include
boating, hunting, camping, and nature study.

In the Keys most recreation activities are
related to water. Accordingtothe Florida
Keys National Marine Sanctuary Final
Management Plan / Environmental Impact
Statement (1996), boating activities account
for about 13% ofall visitor use. About 55%
of all visiting boaters participate in fishing
activities, and 29% of alltourist boating
activities include scuba diving and
snorkelingtrips. About 20% to 30% of all
visitors to the Keys snorkel or scuba dive to
see fish, coral reefs, and shipwrecks. The
Upper Keys contains almost 90% of the
popular dive sites, including Key Largo
National Marine Sanctuary and John
Pennekamp Coral Reef State Park.

The number of registered boats in Monroe
County (the Florida Keys) has increased by
48% between 1988 and 1999, as shown on
figure A. Note that the number of registered
boats increased every year during this
period. The upward regression value of 0.97
means that there isno reason to believe that
this upward trend will not continue. It is
logical to believe, based on these figures,
that the number of boats visiting the park
has increased over this period as well.

Fishing-for-hire activities are important to
the Keys’ tourist industry, with reef fishing
concentrated in the Middle and Lower Keys;
the largest number of reef fishing boats is in
Key West. However, fishing from one’s own
boat is the principal way of fishing inthe
Keys. The number of privately owned
vessels has multiplied more than six times
since 1965, and more than 106,000 boats
were registered in Monroe, Broward, and
Dade Counties in the mid-1990s. A survey
of private boat fishermen in 198081
determined that 43% were from Dade and
Broward Counties, 31% were from the



Figure A. The Number of Registered Boats in Monroe County, Florida
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Keys, 13% were from other areas of Florida,
and 13% were from areas outside Florida.

ECONOMY

Tourism-related jobs rank inthe top sectors
of'the regional economy interms of employ-
ment, particularly lodging and eating and
drinking establishments. As a result, the
regional economy has become more service
oriented and less oriented towards goods-
producing industries. In 1997 in Monroe,
Broward, and Dade Counties, the services
industries produced the largest eamings,
with 35.6%, 34.1%, and 33.8% of total
earnings, respectively. Retailtrade
accounted for the second largest eamings in
Monroe (19.0%) and Broward (12.9%)
Counties, while state and local govemment
was second (11.5%) in Dade County. Earn-
ings in state and local government were
third largest n Monroe County (11.9%) and
Broward County (11.6%), and thetrans-
portation and public utilities sector produced
the third-largest earnings in Dade County
(10.3%.)

The basis of Monroe County’s economy
essentially istourism andtourist-related
service industries. Nearly 75% of new jobs
created in Monroe County duringthe past
decade were in the service and retail trade
sectors. These two industries make up 52%
of'the total employment in the county. The
service sector includes the hotel and restau-
rant trades, andthe retail trade sector
includes gift shops, apparel stores, and
businesses that provide products such as
fishing and boating equipment and
photography supplies.

Employment levels are seasonal and are at
their highest during the peak tourist season,
December through April, decline from May
through October, and begin increasing in
November.

Retired people plustourists account for the
most income in Monroe County. The county
has a large retirement population in which
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29% of the residents are at least 55 years old
and 16% are at least 65 years old. About
48% of all ncome is from nonwage sources,
such as social security, retirement pensions,
and interest income. When both retirement
and tourist income flow intothe area and are
independent of employment, there is a de-
mand for local goods and services and
employment and additional income is
created.

A visitor use survey to determine how much
tourist recreation activities contributeto the
Monroe County economy estimated that
visitors spent $1.19 billion inthe Keys
during the periods of June through
November 1995 and December 1995
through May 1996. Businesses that receive
tourist dollars directly have a ripple effect
on other businesses that sell suppliesto them
and on down the supply chain. This ripple
effect can benefit the economy with 1.5 to 2
times more than the amount visitors
originally spent. The total output, or value
for all goods and services produced by an
industry sector in the Keys economy during
the periods mentioned above, was $2.20
billion. Forthe survey periodthe ripple
effect of tourist spending resulted in an
estimated contribution of 60.53% of total
output, 45.03% of thetotal estimated
income, and an estimated 46.49% of total
employment in Monroe County.

Economic impacts fromtourism in Monroe
County extendto other counties in the
region. Visitorsto the Keys purchase items
on the way, and many businesses in the
county are supplied by businesses in
Broward or Dade Counties. During the
survey period, visitors to the Keys contri-
buted about $1.61 billion in output, $1.37
billion in income, and about 8,300 full-time
equivalent jobs to the two counties.

T able 6 shows responses to a mailback
questionnaire used in the above visitor use
survey to estimate spending per person per
trip. The table reflects types of expenditures,
total amount spent on the trip, location of
expenditures, and percentages spent inthe



locations of Monroe County only or in the
south Florida region, which included Dade,
Broward and Monroe Counties. The figures
included not only expendituresrelatedto the
specific trip but also annual expenses for
boat storage rental space and marina fees,

TABLE 6: AVERAGE TRIP EXPENDITURES PER PERSON

Socdioeconomic Environment

condo/time-share fees, and annual RV site
rentals in Monroe County. Annual expenses
were divided by the number of people per
group and number oftrips made annually to
the Keys.

Total Amount % Spentin
Expenditures | Amount % Spentin | Spent in Monroe
Type of Expenditure for Trip Spent in S. S. Horida Monroe County
Florida County
June — November 1995

Lodging $256.73 $195.06 76.0% $150.4 58.6%
Food and Beverages 166.58 141.99 85.2% 112.0 67.2%
T ransportation 238.66 98.25 41.2% 39.53 16.6%
Boating 78.38 76.75 97.9% 28.32 36.1%
Fishing 11.21 10.75 95.9% 10.14 90.5%
Scuba Diving/Snorkeling 19.75 19.08 96.6% 18.51 93.7%
Sightseeing 22.52 14.74 65.5% 9.84 43.7%
Other Activity 9.58 7.47 78.0% 5.36 55.9%
Expenditures
Miscellaneous 66.58 48.69 73.1% 33.62 50.5%
Services 7.64 6.74 88.2% 5.29 69.2%

Total $877.63 $619.52 70.6% $413.00 47.1%

December — May 1996

Lodging $306.98 $243.03 79.2% $187.38 61.0%
Food and Beverages 216.84 174.10 80.3% 138.93 64.1%
Transportation 224.02 104.13 46.5% 52.42 23.4%
Boating 26.72 24.47 91.6% 15.88 59.4%
Fishing 17.51 16.84 96.2% 16.36 93.4%
Scuba Diving/Snorkeling 7.18 6.90 96.1% 6.72 93.6%
Sightseeing 26.81 19.22 71.7% 13.04 48.6%
Other Activity 16.73 12.85 76.8% 7.34 43.9%
Expenditures.
Miscellaneous 60.39 48.96 81.1% 38.99 64.6%
Expenditures
Services 19.29 16.67 86.4% 12.98 67.3%

Total $922.47 $667.17 72.3% $490.04 53.1%

SOURCE: Economic Contribution of Recreating Visitors to the Florida Keys/Key West by English,

Kriesel, Leeworthy and Wiley

The table indicates that the largest
expenditures are for lodging, transportation,
and food and beverages. Visitors during the
winter/spring season spend slightly more
money than during the summer/fall months.
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By attracting visitors tothe area, Dry
Tortugas National Park has an effect on
Monroe County’s economy. T he Office of
Social Science, Socio-Economic Studies
Division of the National Park Service has
prepared a money generation model (MGM)
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that provides a way to estimate economic
benefits of parksto local areas. The local
area is defined as the county in which the
federal land is located. In fiscal year 1994,
the Florida Atlantic University / Florida
Intemational University (FAU/FIU) Joint
Center for Environmental and Urban
Problems conducted a survey of federal
lands. Using the money generation model,
contributions to the county’s economy from
Dry Tortugas visitor expenditures were
$10,486,792 in sales benefits, $734,075 n
tax revenue benefits, and 315 jobs.

COMMERCIAL SERVICES

Commercial services is an umbrellaterm
that is used in this document to encompass
any service or facility use in a park that
involves the exchange of money. The two
main types of commercial services are
concession contracts and commercial use
authorizations (CUAs). Until recently,
commercial use authorizations used to be
called incidental business permits and are
still referredto as permits or CUA pemits.
(NOTE: This kind of permit isnot the same
as the permit that visitors might be required
to obtain under some altemativesto visit the
park.)

Commercial services at Dry Tortugas are
managed by personnel at Everglades
National Park with assistance from
operational staff at Dry Tortugas. They
prepare and negotiate all concession
contracts and issue all CUA permits. Their
duties include monitoring commercial use
authorizations, performing regular
inspections and evaluations, and answering
all questions related to commercial services
from the public and interested
businesspeople.

There are currently no major concession
contracts to provide goods or services at Dry
Tortugas National Park. All commercial
services are authorized by commercial use
authorizations. One of the objectives ofthis
amendment isto give direction to managing

commercial services at Dry T ortugas.
Therefore, there is atemporary moratorium
on issuing new CUA pemits untilthis
amendment is approved. Table 7 presents
the number of CUA permits currently issued
by activity.

TABLE 7. CUA PERMITS ISSUED FOR THE 1999

SEASON
Number of CUA

Activity Permits Issued

Airplane 4
transportation

W ater transportation
Sailing
Fishing 17
Scuba/Snorkeling

Birdwatching 9

NOTE: Some operators have CUA permits for
more than one activity.

There are currently 55 CUA permits. They
are issued for a two-year term, and a fee of
$250 is chargedto cover the administrative
costs of issuing the CUA pemmit and
monitoring the activity. No other fees are
collected by the National Park Service.The
CUA permits contain several conditions to
manage the use depending on the activity.
For instance, all operators must have
liability insurance. Maximum vessel lengths
and maximum passenger limits are
stipulated and enforced through monitoring.
Operational conditions such astime limits
on the use ofthe dock atthe fort are also
stipulated. Seaplanes are limitedto five at
any given time, and they must have floats or
beaching capabilities. CUA permits also
outline which types of interpretation/
information are appropriate and how to
researchthe mformation. Finally, those with
CUA permits are subject to the same park
regulations as other visitors, including area
closures and use limits and fishing, trash,
sanitation, anchoring, docking, and camping
regulations.




The Park Services doesnot operate any
public transportation. All visitor transpor-
tation servicestothe park are commercially
operated through one-year or two-year-term
commercial use authorizations. T wo permit
holders operate the Yankee Freedom andthe
Sunny Days, both of which operate out of
Key West and can carry the maximum
number of passengers currently allowed
(100). Both operators recently upgraded
their fleets with larger and faster boats.
There are 40 CUA permits issued to smaller
boats that bring customers to the park from
all over south Florida, and there are four
CUA permits issued to seaplane operators.
Also, numerous private boaters come to the
park from all over South Florida.

There are two other ways, currently, of
managing commercial activities in the park.
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The National Park Service hasa cooperative
agreement with the Florida National Parks
and Monuments Association to sell books,
videos, and related products about the flora,
fauna, and history of the park. Inside the fort
on Garden Key there is a small book sales
area inthe visitor center. Through a limited
concession permit, the association also sells
convenience items such as water, film, and
sunscreen. Also, requests for commercial
filming are occasionally received at the
park. Each request is evaluated
independently and approved, approved with
conditions, or rejected under a filming
permit. Conditions include limits on
resource impacts, the mitigation of any
resource impacts that might occur, and no
undue interference with the enjoyment and
use of the park by the general public.



LAND USE

Dominant land uses in Key West include an
urban mix of commercial, residential,
recreational, and transportation. In addition,
U.S. Naval Reservations and U.S. Military
Reservations occupy parcels of land in Key
West and on adjacent keys including
Fleming and Dredgers. Various facilities
including docks, light buoys, radio towers,
piers, and warehouses are located along the
waterfront in Key West and support
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commercial, recreational, and military
marine activities.

Commercial establishments such as
restaurants and retail shops cater primarily
totourists. Public facilities such as schools,
fire stations, hospital and courthouse
intersperse residential neighborhoods of
single family and multi-family structures.
The Key West International Airport is in the
southeast portion of the city.



PARKOPERATIONS AND FACILITIES

Dry Tortugas National Park is administered
by a park superintendent who ishead-
quartered near Homestead, Florida. The
superintendent is responsible for the
management of both Everglades and Dry
Tortugas National Parks, and the deputy
superintendent functions as chief of
operations for both areas.

Management of the Dry Tortugas is organ-
ized into the following divisions: admini-
stration, visitor protection, science and
resource management, maintenance, and
interpretation. Staff in each division is
stationed at Fort Jefferson. Administrative
functions including payroll, budget, procure-
ment, contracting, and human resources are
accomplished primarily at park headquar-
ters. In addition, the headquarter’s and South
Florida National Resource Center’s staffs
coordinate research and resource monitoring
activities.

Responsibilities of the visitor protection
division include managing for visitor safety
and experience, contacting visitors on board
vessels, and performing search and rescue
activities. Staff in this division also partici-
pates in some interpretive tasks and manages
the campground. The maintenance division
is responsible for the operation and main-
tenance of all park facilities and equipment
including utilities (water, wastewater,
power, and solid waste), buildings, grounds,
employee housing, docks, and boats. T he
interpretation division is responsible for
interpretive programs and exhibits and
education, and division staff helps in the
bookstore.

PARKOPERATIONS
Staff
Permanent full-time positions on site at the

Fort include four park rangers in visitor
protection, one park ranger in interpretation,
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one maintenance supervisor, one mainten-
ance mechanic, one general equipment
mechanic, one maintenance worker, and one
administrative assistant. In addition, there is
one seasonal maintenance worker. Park staff
believe that the number of current
employees would need to be doubled to stay
current with facility maintenance andto
make adequate contacts with visitors.

There is no park staff at Loggerhead Key.
The park relies on a variable number of
volunteers who commit to stay on the island
for at least one month. The volunteers
operate the generator and reverse osmosis
plant, accomplish facility and site mainten-
ance, and contact visitors who come to the
island.

Health and Safety

New Florida state regulations require water
quality monitoring of public beach areas.
The regulations require the park to sample
the water weekly for bacteria such as
enterro coccito determine if conditions are
safe for swimmers. Water samples must
reach a certified laboratory within six hours
for testing. According to park staff, one high
reading has occurred in the past. Potential
sources include waste from the large number
of birds in the area, boats pumping bilge
water into the ocean nearthe fort, and
leachate from a leachfield on Garden Key.

Another health issue involvesthe lack of
freshwater facilities for visitors. There is a
freshwater drinking fountain at the visitor
center, but there are no showers for
campground users and no freshwater sinks
for visitors using the restrooms at the dock.
One saltwater sink on Garden Key is used
for fish cleaning, but saltwater isnot
appropriate for visitor bathing needs.

Visitors can easily become dehydrated by
not drinking enough fluids while in the area.
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Potential safety hazards include sunburns for
visitor using the beach area and visitors
contacting and sustaining injuries from
marine life such as coral, sting rays, and
jelly fish; boats sinking; and boats tangling
in anchor lines or one boat bumping and
puncturing another. In addition, groundings
have occurred at Long Key and on various
reefs.

The trail around the top of the fort presents a
safety hazard for visitors and employees.
The top of the fort is 50 to 60 feet above the
sea, and in some places the trail is only 3 to
4 feet wide. There are no safety railings
alongthe wall, and the potential exists for a
visitor to fall, especially when tour groups
concentrate in one area of the trail. Also,
bricks occasionally fall from the fort
structure, presenting another safety hazard.

In the past, hazardous materials spills of gas,
diesel fuel, and propane for cooking have
occurred, primarily during transport,
loading, and dispensing. The park now has a
spill prevention and counter measure plan in
place. Boom equipment for unloading and
absorbent materials for spills are available.
In addition, the U.S. Coast Guard licenses
the person making deliveries. However,
additional training is needed for staff
handling these materials.

Old landfills have begun to emerge atthe
north coaling dock and on Loggerhead Key.
The landfill at the north coaling dock likely
contains heavy metal contaminants because
it was an incinerator site. It is uncertain how
hazardous materials were handled at
Loggerhead Key before the U.S. Coast
Guard left the site in 1994. No hazardous
materials inventories have been conducted
for either Garden Key or Loggerhead Key.

Utilities

On Garden Key electrical power is supplied
for current housing needs by three 100-
kilowatt generators and one 120-kilowatt
generators; only one runs at any given time.
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Three 6,000-gallon underground tanks store
diesel fuel to power the generators, which
are running at 85% capacity. Seventy-six
percent of the fuel consumption isrelated to
humidity and air-conditioning. Power
generation is adequate for current uses, but
additional power requirements, such as an
increase in facilities, would result in the
need for additional power generation.

Potable water is supplied through areverse
osmosis (desalinization) process. The
process provides about 800 gallons of water
suitable for drinking in a 10-hour period.
The water is stored in a cistern in the parade
ground and is used primarily by park staff.
The cistern’s capacity will be 90,000 gallons
when leaks are repaired, which will be
sufficient for current and future needs of
onsite staff. The capacity is not sufficient to
handle visitors’ freshwater needs. T here also
are cisterns beneath the casemates, which
are not used for potable water storage
because seawater leaks into them.

There are two septic systems on Garden Key
with tanks feeding into one of four leach-
fields. A 2,000-gallontank, which feeds into
one leachfield, is by the dock for the visitor
restroom. A 2,390-gallon capacitytank in
the parade ground services staff housing
units and feeds into one of three leachfields,
which arerotated on a monthly basis. The
dock septic system isnot adequate for
current visitation and must be pumped at
least three times a year. T he parade ground
septic system will not tolerate any further
expansion. None of the leachfields meet
regulations because tidal-influenced
groundwater reachesthe lower elevation of
the field pipes.

On Loggerhead Key,two aboveground
3,000-gallon tanks store diesel fuel to
operate three 50-kilowatt generators. These
generators can provide more electrical
power than is needed to support the
residences. T he lighthouse lantem runs on
solar power. The reverse osmosis plant has
the capacity to produce 500 gallons of
potable water in a 10-hour period, but does



not operate at that capacity unless needed
because consumption determines
production. Detailed information regarding
the septic system on Loggerhead Key is
unavailable. The septic tanks are working
but are constructed of cast iron that is badly
corroded and needing replacement. On both
Garden Key and Loggerhead Key the
leachfields need replacement with a raised
system or deep well injection system to meet
current regulations.

All solid waste brought into the park must
be removed and disposed of on the
mainland. The Activa hauls refuse items
such as glass, tin, aluminum, scrap metals,
lubricants, batteries, and recyclables to Key
West for disposal. The state of Florida has
given the park permission to burn
noncontaminating paper, vegetation, and wet
trash within the park. The park has solicited
proposals for the preparation of a solid
waste management plan.

Marine Operations

The Activa, a 65-foot diesel-powered crew
supply vessel with a crew of two, provides
transportation to and from the park for NP S
employees and their families as well as
logistical support fortransporting the mail,
groceries, household goods, and operational
supplies. The Activa runs trips for support of
construction andrehabilitation projects,
research work and search and rescue
operations.

The park has several smaller boats ranging
from 18 to 26 feet long, including three
Boston whalers, a Mako, and a Parker.
These boats are used for visitor protection,
search and rescue, and research. The number
of boats is adequate forthe park’s current
needs. However,there is no cyclic funding
or continued funding for upkeep of the boats
and related navigational and safety gear,
which presents a safety issue for staff.
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Monitoring

See the discussions of monitoring in the
“Natural Resources” and “Cultural
Resources” sections.

Visitor Protection

Visitor protection staff is composed ofthree
commissioned law enforcement positions
(and another that is being hired), and one
patrolranger. Their tasks include maintain-
ing radio, weather monitoring, and vessel
navigational equipment; emergency medical
services; search and rescue operations; pest,
exotic plant, and endangered species man-
agement or surveys; fire protection service;
equipment installation; ordering supplies
and maintaining inventory records; camp-
ground management; boating safety
inspections; fisheries inspections; demarca-
tion buoy and mooring buoy management;
park vessel and safety equipment upkeep;
park dive team duties; transportation
services for supplies, transporting personnel
and equipment to other island sites; and
assistance to other law enforcement
agencies. During peak visitation periods, the
patrol ranger spends much of his time
performing harbor and dock master duties to
allow use of the dock for as many visitors as
possible. Because the park staff is small in
number, rangers also become involved with
day-to-day park operations and lend
assistance to other divisions in completing
necessary projects.

Conducting patrols in the park is another
task that rangers perform. Sensitive areas are
patrolled when visitor protection staff
observes or receives notice of suspicious
activities. Otherwise, patrols are conducted
when time pemmits staff to be away from
other duties and during nonpeak visitation
periods. Two additional base patrol rangers
are being hired, but this increase still will
not allow for two law enforcement personnel
to be on duty for each shift. The lack of
adequate staff becomes a safety issue when

a ranger must patrol and board a vessel
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alone. The park needs a reliable radio
communications system for patrolling
rangers, especially when they might be
dealing with drug or smuggling operations
or performing search and rescue operations.

The park receives a variety of visitors
including commercial fishing fleets seeking
safe anchorage, live-aboard vessels, sailing
and recreational fishing vessels, and daily
ferryboats from the mainland. Rangers
contact these park users to inform them of
park regulations and check vessels for safety
or resource violations such as illegal fishing
or removal of resources. Park staff also uses
radar to identify locations of visitors inthe
park andto determine if poaching or
removal of objects from submerged cultural
resources is occurring.

FACILITIES

Visitor Center

The visitor center at the fort isopen year-
round. Visitors can obtain park information,
purchase materials in the bookstore, and see
interpretive exhibits and a video describing
the park’s history and natural resources. The
visitor center encompasses two casemate
spaces and is in need of improvements.
Water leaks into the spaces, and the climate
control system does not adequately protect
the exhibits. Also, the size of the visitor
center isnot adequate to permit updating
and adding to the interpretive program.

There are no formal visitor services on
Loggerhead Key, and ferry service vessels
are not allowed to use the small dock. The
facilities onthe island include two quarters
structures for volunteers, the lighthouse, and
various support structures for the utility
systems.

Campgrounds

On Garden Keythere are 13 campsites
available on a first-come, first-served basis
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for $3.00 per person per day. Eleven camp-
sites are individual sites that accommodate
up to six people or threetents each. There is
one group site that accommodates about 40
people and an overflow site for 40 or more
campers. Picnictables and a charcoal grill
are associated with the campground. Salt-
water flush toilets at the dock are available
for visitor use, but there are no shower
facilities or freshwater sinks. Visitors must
bring in all supplies, including fuel, water,
ice, food, and convenience items, and carry
out all trash and garbage when they leave.
During peak periods such asthe spring
birding season or holiday weekends, the
campground is overcrowded and the dock
septic system is overstressed.

Anchorage and Buoys

Anchoring is currently permitted throughout
the park, and overnight anchoring is
restricted to within 1 nautical mile around
the fort. Resource damage is occurring in
some areas of the park due to anchors being
droppedon or dragged through coral reefs.

There are 17 boundary buoys, nine of which
are lighted, and about 25 daymarker
navigational aids that mark the channel,

directing boats in the harbor near the fort.
The U.S. Coast Guard currently performs
annual maintenance on the buoys.

Mooring buoys are used only for visitor
services. Currently, there is only one buoy in
use in the park at a shipwreck site (the
Windjammer stte), which is used for
snotkeling and diving. Buoys require
monthly inspections for damage and
cleaning every three months, and mooring
lines need replacement every two—three
years. Each buoy costs between $400 to
$800 to install including materials, special
tools, and labor.



Park Housing

Most park employees at Garden Key live in
housing units that are built into casemates of
the fort. Of the 14 total housing units, 11 are
constructed withinthe casemates usingthe
historic walls and ceiling as part of the
structure. One unit is a prototype that was
installed in July 1999 and is self-contained
and does not use any ofthe fort’s historic
fabric. The remaining two housing units are
in former officers’ quarters.

The casemate mserts that use part of the fort
as structure have alimited life span,
primarily because of humidity and large
amounts of water that leak in when it rains.
The quarters do not meet code and are an
inconvenience when mortar from the fort
falls into employee’s food and onto fumiture
and clothes. On Loggerhead Key there are
two single-family residences that provide
housing for the researchers, volunteers, and
work crews. There is a three-bedroom
condominium in Key West for employees to
share when they are off duty.

Dock

The Fort Jefferson dock at Garden Key is
about 120 feet in length at the face of the
pier. The front face can be used for public
docking when not being used for operational
needs such as the loading and unloading of
supplies, fuel, etc. Docking is allowed
between sunrise and sunset, and each vessel
is allowed up to two hours dockingtime
unless there are other vessels needing
access. Ferry vessels are restrictedto 100
feet in length. These vessels tie up tothe
dock at the fort only long enough to drop off
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passengers and then anchor elsewhere until
it istimeto pick up the passengers for
departure.

The north end ofthe pier is the NP S supply
vessel Activa’s berth, although it may also

be used by the public when the Activa isnot
in port.

Any vessel longer than 120 feet blocks the
use of the north side dock area. Other
vessels, such as U.S. Coast Guard vessels,
research vessels, commercial scuba diving
vessels, small yachts, recreational fishing
vessels, etc., are often more than 60 feet
long andtake up the entire front face of the
dock. In addition, vessels contracted for
special services, including bringing fuel or
large heavy supplies and pumpingthe septic
tanks, require considerable dock time.

Crowding occurs at the dock between
December and May and during major
holiday weekends when many different
visitor groups come tothe island atthe same
time. In addition to the ferry services, these
visitors include people from sailing boats,
recreational fishing vessels, birdwatching
groups, and people from commercial fishing
boats who want to dock to use the picnic
facilities.

Also needing dock time are vessels with
mechanical problems that are seeking help at
the fort and requiring communication with
the mainland. However,the park doesnot
have the resources to provide parts or assist
with repairs. The park follows the marine
tradition of granting safe harbor — granting
free and open access to the protected area at
Garden Key to vessels during storms or
emergencies.
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INTRODUCTION

The National Environmental Policy Act
(NEPA) requires that environmental docu-
ments discuss the environmental impacts of
a proposed federal action, feasible altema-
tives to that action, and any adverse
environmental effects that cannot be avoided
if the proposed action is implemented. T he
following portion of the this management
plan analyzesthe environmental impacts of
the five altematives on natural resources,
cultural resources, the visitor experience, the
socioeconomic environment, and park
operations and facilities. The analysis is the
basis for comparingthe beneficial and
adverse effects ofthe alternatives.

The alternatives are primarily conceptual,
and most potential consequences are pre-
sented in qualitativeterms. If and when
specific developments or other actions are
proposed subsequent to this General
Management Plan Amendment/
Environmental Impact Statement, NP S staff
will determine whether more detailed
environmental documentation is needed in
accord with NEP A requirements.

Impact analysis discussions are organized by
impact topic and then by alternative under
each topic. Methodologies used in the
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environmental impact analysis precede
discussions of the impacts. Each resource
topic discussion also details cumulative
impacts and presents a conclusion.
Altematives B, C, D, and E follow a similar
format but omit the methodology discussion.

Accordingto regulations developed by the
Council on Environmental Quality (CEQ),
regulation 1508.7, a cumulative impact is
“the impact on the environment which
results from the incremental impact of the
action when added to other past, present,
and reasonably foreseeable future actions
regardless of what agency (federal or non-
federal) or person undertakes such other
actions. Cumulative impacts can result from
individually minor but collectively signifi-
cant actions taking place over a periodof
time.

There are several other plans by other
organizations and agencies (see the
“Relationship to OtherPlanning Efforts”
section) that could also affectthe park’s
natural and cultural resources as well as the
socioeconomic conditions. The National
Park Service is aware of these plans and is
working in coordination with these other
efforts.



IMPACTS ON NATURAL RESO URCES

The mtensity ofthe impacts described below
considers whether the impacts would be
negligible, minor, moderate, or major. These
designations are used to describe both
beneficial and adverse impacts. Negligible
impacts were effects considered detectable
but would have no principal effect on
biological resources and habitat. Minor
impacts were effects that were detectable but
not expected to have an overall effect on
natural community structure. Moderate
impacts would be clearly detectable and
could have an appreciable effect on
individual species dynamics, community
ecology (e.g., the numbers of different kinds
of fish present), or natural processes. Major
impacts would have a substantial, highly
noticeable influence on natural resources.
This would include impacts that have a
substantial effect on individual species,
community ecology, or natural processes.

INTRODUCTION

During the past 14 years, visitation at Dry
Tortugas National Park has quadrupled,
rising from 18,000 visitors in 1984 to just
under 72,000 visitors n 1998 and 84,000 in
1999. Most visitors come between March
and July, averaging about 245 people per
day in the park. The increased popularity is
putting excessive stresses on park facilities,
visitor safety, andthe quality of the visitor
experience. Human activities have been
widely implicated for negatively impacting
the ecological balance ofthe Florida Keys
ecosystem (Voss 1988). Visitorsto the
Tortugas have been implicated in loss or
degradation of vegetation, wildlife, and
sensitive habitats through excessive use,
improper contact, and physical manipulation
of resources. Also, the direct effects of
water, terrestrial, and noise pollution are of
substantial concernto the quality of these
sensitive environments that support
economically important fisheries and
ecologically important bird, fish, and turtle
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breeding, nesting, and feeding habitats.
Other marine recreational activities like
diving and boating have the potential to
damage sensitive environments and habitats
like coral reefs through contact.

Concem about habitat degradation and
escalating resource uses from population
growth in southem Florida resulted inthe
establishment of the Florida Keys National
Marine Sanctuary in 1990 and the national
park in 1992. The park’s mission isto
maintain near-pristine resource qualities, but
forecastedtrends in increased visitation may
destroy the very resource qualities that make
the area special as well as degrade the
experience of some visitors. As described in
this document, there are a variety of human
uses that have the potential to impact the
park’s natural environment.

This section analyzes the potential effects or
impacts of implementing five alternatives
that have been proposed for the management
of Dry Tortugas National Park (appendix F,
figure BS). Each of these altematives has a
different application of the four management
zones — the research natural area zone, the
natural/cultural zone, the historic
preservation/adaptive use zone, and the
special use zone. Each zone provides
different levels of protection and human use
of the natural environment and resources,
thereby providing varying levels of risk to
the park’s resources. The management zone
providing the greatest level of protection to
the park’s resources is the research natural
area (RNA) zone, referred to in the literature
as marine reserves, marine protected areas,
or ecological reserves. (The support for the
use of the research natural areas and the
impacts of establishing such an area was
described in the“Altematives, Includingthe
Proposed Action” section.)



METHODOLOGY

The environmental impact analysis provides
a framework for assessing the relative risk
of implementing each management alter-
native to the natural resources of the park, as
well as the expected level of degradation
due to human use. The environmental
impact analyses consists of two quantitative
assessments — a simulation study of the
impacts of implementing each of the
altematives on fisheries and their essential
and unique habitats and an analytical
hierarchy modeling process of the cumula-
tive impacts on all relevant ecosystem
components of the park’s natural resource
environment. The sampling cruise
conducted in 1999 (Ault and Bohnsack
1999) provided excellent data from which to
conduct quantitative analysis and modeling
experiments on both the habitats and fishery
resources of the park.

Methods used include analyzing the amount
of area set aside for protection in
conjunction with visitor carrying capacities
(see table 1), the health of the coral reef
system (the diversity, abundance, size, and
distribution ofthe reef fish community), the
use of a spatially and temporally dynamic
population simulation model to simulate the
impact of the alternative management plans
on the snapper, grouper, and grunt reef fish
populations (as well as hogfish) from Key
West out to the Dry Tortugas region, and the
use of an analytical hierarchical process
(AHP) modelto allow resource managers to
structure and execute hundreds of quanti-
tative and qualitative assessments simul-
taneously to evaluate alternatives and
rapidly calculate summary values. (The
analysis as to which management altemative
provides the best protection for the park’s
resources is structured as an AHP model.)
For further details on these methodologies,
see appendix L
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ALTERNATIVE A

Impacts on Essential
and Unique Habitats.

Coral Reefs. Boaters have been identified
as sources of detrimental impacts on coral
reefs, either through grounding (propeller
damage) or inadvertent placement of
anchors on these sensitive and valuable
habitats (Davis 1977). Although anchor
damage can be largely eliminated through
the use of mooring buoys, the concentration
of use in a small area and even the actual
placement of the mooring buoys can damage
sensitive corals, sponges, and seafans on the
reefs. The current high levels of unrestricted
boat use and access within all areas ofthe
park under this alternative would continue to
cause major short- and long-term adverse
localized impacts on coral reefs.

The complexity and beauty of coral reefs
make them an attractive and valuable
resource for ecotourism (Davis and Tisdell
1995). However, coral reefs are very sensi-
tive to disturbances, and assessment of their
diver carrying capacity and damages caused
by sport diving is essential for their man-
agement. Both snorkelers and scuba divers
have been implicated in the loss of coral and
coral productivity. Although the effects of
other human activities on coral reefs have
been documented (e.g., coral mining and
dynamite fishing), a limited number of
studies have focused on the damaging
effects of sport diving.

These limited studies were reviewed by
Davis and Tisdell (1995), who foundthat
most were focused on spear-fishing and
snorkeling, with the least attention given to
scuba diving. Most studies have been based
on observations of diver behavior (e.g.,
Rouphael and Inglis 1995 and 1997), and
usually compare damage found on heavily
dived reefs relative to undived areas (Davis
and Tisdell 1995). Riegl and Velimirov
(1991) established quantitatively that fast-
growing, relatively brittle branching corals
suffer the most damage in the Red Sea. Most
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diver damage on reefs is unnecessary, but
the intensity and severity is directly related
to susceptibility to damage of certain coral
species in the reef community andtheir use
levels by humans (Riegl and Velimirov
1991, Hawkins and Roberts 1992, Rouphael
and Inglis 1995 and 1997, Allison 1986).
Diver damages might be avoided by modify-
ing diver behaviors (Rouphael and Inglis
1995, Allison 1986, Medio et al. 1997,
Hawkins and Roberts 1992), limiting diving
tothe sustainable carrying capacity of the
reefs (Davis and Tisdell 1995, Hawkins and
Roberts 1992), and managing coral reefs in

terms of their susceptibility to damage
(Rouphael and Inglis 1995).

Current levels of unrestricted accessto coral
reefs, particularly coral reefs in shallow
areas, by fishermen, scuba divers,
snorkelers, and swimmers result in moderate
levels of long-term adverse impacts on these
reefs. The continuation ofthese use patterns
would allow stress and damage accumula-
tion in conjunction with boat damage.
Because altemative A provides no research
natural area zone protection to the park’s
essential and unique habitats, this altemative
would continue to provide no improvement
over current conditions or protection from
future increased use.

Sea Grass. Boaters have been identified as
sources of detrimental impacts on sea grass
beds either through grounding (propeller
damage) or inadvertent placement of
anchors on these sensitive and valuable
habitats (Davis 1977). These human impacts
are obvious in the Florida Keys, such asthe
approximately 30,000 acres of sea grass that
have been propeller scarred by boaters
(Sargent et al. 1995). The current high levels
of unrestricted boat use and access within all
areas ofthe park under this altemative
would continue to cause major short- and
moderate long-term adverse localized
impacts on sea grass beds. The loss of sea
grass has also been linkedto increased
levels ofturbidity due to the destabilization
of the bottom sediments.
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Hardbottoms. Boatershave been identified
as sources of detrimental impacts on
hardbottom communities either through
groundings (propeller damage) or
inadvertent placement of anchors on these
sensitive and valuable habitats (Davis 1977).
Although anchor damage can be largely
eliminated through the use of mooring
buoys, the concentration of use in a small
area and even the actual placement ofthe
mooring buoys can damage the sensitive soft
corals, sea fans, and sponges of the
hardbottom communities. The current high
levels of unrestricted boat use and access
within all areas of the park under this
altemative would continue to cause major
short- and moderate long-term adverse
localized impacts on these communities.

Sand Bottoms. Boat use over shallow sand
areas can result in increased turbidity due to
suspension of sand and particulate material
Although there is no direct damage done to
the sand, increased turbidity can have
detrimental impacts on surrounding coral
reef, hardbottom, and sea grass communities
by the reduction of ambient light levels and
by sedimentation coatingthe surfaces of
sensitive organisms like corals and sea
grass, inhibiting normal growth and feeding.
Current levels of boat use do not appearto
present any long-term detrimental impacts.
Minor short-term impacts would occur when
boats are run over shallow areas, increasing
turbidity in surrounding areas. Future
increases in boat use would pose moderate
short-term impacts because there are no
restrictions on boat use or access under this
altemative.

Terrestrial Habitats. Although accessto
some terrestrial areas of the park would
continue to be restricted or prohibited under
this alternative, other island areas would
allow complete access to visitors. Unmoni-
tored use of these terrestrial habitats for
picnicking, camping, wildlife viewing,
walking, etc. would likely continue to cause
major short-term and moderate long-term
deterioration of island flora. The prevention
of any further facility construction would



provide some level of protection to the
terrestrial resources by preventing the major
damage caused by such an undertaking,

Impacts on Fishery Resources

Exploited Reef Fish. Reef fishing can target
a number of economically and ecologically
important species (e.g., groupers, snappers,
lobsters, conch, sponges, and corals). The
multispecies reef fisheries of the Florida
Keys are under siege from fleet expansions
and increased vessel fishing power that
threaten to overexploit, destroy habitat,
change marine environments, and reduce
biodiversity (Bohnsack and Ault 1996).
During the past several decades, public use
and conflicts over fishery resources have
increased sharply, while some fishery
catches from the historically productive
snapper and grouper stocks have declined
(Bohnsack et al. 1994; Ault et al. 1997 and
1998). The Florida Keys are now considered
an "ecosystem-at-risk" as one of the nation's
most significant yet most stressed marine
resources (NOAA/NMFS 1999). The
reported serial overfishing of exploited reef
fish stocks for the Keys (Ault et al. 1998) is
strikingly similar to the current situation
observed in the Tortugas, despite the
region’srelatively remote location some 70
miles west of Key West.

Recent quantitative assessments of the
multispecies reef fish community in the
Florida Keys showed that fishing mortality
levels are very high, that many stocks are
overfished, and that exploitation has altered
the structure and dynamics of the reef fish
community (Ault et al. 1998). As reef fish
stocks continue to decline,the picture of
exploitation potential in the park is rapidly
increasing. The Tortugas provides the last
good fishing grounds for arapidly growing
fleet of anglers equipped with technological
innovations such as GPS (global positioning
system) and better and faster vesselsthat
magnify the effectiveness of the fishermen.
Pressures for increased fishery production
will continue to escalate as human
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populations swell in the region. Many
observations in the past 100 years suggest
that many well-known individual species of
the Tortugas region are now potentially rare,
threatened, or endangered.

Currently, more than 60% of the reef fish in
the Florida Keys are overfished by govern-
ment standards and in need of further
management intervention (Ault et al. 1998).
Although the reef fish populations in the
park appearto be in a better condition than
the rest of the Keys, they are still overfished.
The simulation results (see appendix I)
showed that a majority of the snapper,
grouper, and grunt stocks would decline
during the next 20 years without manage-
ment intervention. Current levels of
exploitation would continue to result in
long-term major adverse impacts on the
exploited reef fish stocks inthe park,
reducing the value of the parkto almost all
users, including fisherman, scuba divers, and
snorkelers. Asreef fish stocks begin to
collapse and become more rare, the
diversity, abundance, size, distribution, and
balance of the reef fish community would
become further degraded. Because
altemative A contains no research natural
area zone, it offersno further protectionto
the diversity ofthe reef fish community or
protection from increased impacts.

Other Species. Unexploited reef species —
sharks and rays, pelagic species, and baitfish
— are intricately linked to the health of the
reef environment andto the dynamics and
resiliency ofthe exploited reef fish commu-
nity, which either preys upon or isthe prey
of these groups of fish. These unexploited
reef fish species would be impacted
indirectly, through habitat degradation and
the dynamics of the exploited reef fishery,
and directly through accidental catches by
recreational fisherman. The delicate balance
of'the coral reef ecosystem is easily upset by
the impacts of habitat degradation and
selective fishing on key predator species.
The combination of these factors, under
current levels of park access and fishing
mortality, would continue to present a major
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short- and long-term adverse impact on
these exploited and unexploited fish
populations.

The remoteness of the Tortugas has histori-
cally kept pressures from human population
growth, widespread overfishing, and
pollution at low levels. For several decades
the Tortugas region has supportedthe Keys
with larvae and the export of adult fish,
which has provided critical support to the
multibillion-dollar fishing and tourist econ-
omies. Proposed changes in park natural
resources management would likely enhance
the conservation of its unique qualities as
well as the function, dynamics, and pro-
ductivity of the wider Florida Keys eco-
system. Maintenance of the park’s natural
resource ecosystem has considerable impli-
cations for ecosystem resiliency andthe
sustainability of fisheries (Lott 1996, Lee et
al. 1999, Schmidt et al. 1999). These facts
make the observed declines inthe reef fish
community and the great risks of further
adverse impacts extremely important
concerns for park managers and those
involved with the entire Florida Keys
ecosystem.

Impacts on Wildlife Resources

Birds. The sanctity of the park as a haven
for seabirds and their nesting sites is
becoming increasingly jeopardized by the
growth of human activities and resource
uses in the Tortugas region. Although most
of the birds and their nesting sites are
currently protected, the levels of human use
and access withinthe park would continue
to present major long-term adverse impacts
on the adult birds, because these uses often
result in death. Impacts on adult birds are
due to overharvesting of baitfish food
sources, changes in prey base or community
composition through overfishing and noise
disturbances from boats and aircraft
overflights.

The seemingly minor noise distractions from
boats and planes can potentially be fatal for

eggs and nesting young, thus resulting in
major short- and long-term impacts for these
life stages. With increases in park use, noise
levels would inevitably continue to increase,
threatening successful nesting. Visitor
education and compliance with rules
protecting the natural soundscape would
mitigate these impacts somewhat. Several
additional threats to nesting sites and the
young of seabirds in the park have been
identified. The major sources of degradation
and/or loss of nesting sites include disturb-
ance by visitors, noise from planes and
boats, exotic plant invasions, erosion, and
exotic ratsthat eat eggs and young, resulting
in major short- and long-term damages.

Turtles. The sanctity of the park asa haven
for marine turtles and their nesting sites is
becoming increasingly jeopardized by the
growth of human activities and uses in the
Tortugas region. The current levels and
access throughout the park of recreational
boaters with little knowledge of the area
would continue to result in major short- and
long-term adverse impacts on turtles swim-
ming in the park due to mortality from
collisions with boats and/or propellers. The
most important human-associated source of
mortality is incidental capture ofturtles in
shrimp trawls, which accounts for more
deaths than all other human activities
combined (NP S 1998). This occurs nearthe
park boundaries. Other threats are the
ingestion of marine debris and entanglement
in active and passive fishing gear (Glenn
1996).

Several threats to nesting sites of sea turtles
in the park have been identified. The major
sources of degradation and/or loss of nesting
sites include disturbance by visitors,
artificial lighting, exotic plant invasions,
erosion, exotic rats that eat eggs and young,
aircraft overflights, and predation by ghost
crabs, which eat turtle eggs. With increases
in park use, noise levels would inevitably
continue to increase, threatening successful
nesting. Visitor education and compliance
with rules protectingthe natural soundscape
would mitigate these impacts somewhat.



Although much time and effort is put into
protecting nesting turtles and their nests, the
current levels of visitor use and unmonitored
access to many beach areas would continue
to be a moderate short- and long-temm threat
tothe nesting behaviors and nests of the
turtles.

Marine Mammals. Marine mammals that
reside in or travel through the park would
continue to be predominantly impacted by
boat propeller damage, inadvertent entangle-
ment in fishing lines, and habitat degrada-
tion. Current levels of boat use and
unrestricted access to all portions ofthe
park, particularly areas frequented by
manatees and coastal dolphins, would
continue to present major short- and long-
term adverse impacts on marine mammals
from collisions and propeller contact —
particularly for very young and old
individuals that are less mobile and less able
to avoid collisions.

Impacts on the Environmental Se tting

Demographic trends suggest a quadrupling
of human population in the South Florida
region duringthe next 50 years. Human
population growth and resource use issues
indicate compounding problems due to
expected increases in water pollution, noise
pollution, and additional lighting associated
with increased presence and use. Ifthese
issues are not addressed, the resources and
qualities that make Dry Tortugas unique
could be lost.

Soundscape and Night Lighting. The
current levels of visitation focused during
certain periods of the year provide a
moderate short-term adverse impact on the
soundscape andthe opportunities to see the
night sky in the park. Noise also threatens
successful nesting of birds and turtles. As
levels of visitation increase, the current
management plan would be insufficient to
control the escalation in light and noise
pollution and would present a major short-
term risk.

145

Impacts on Natural Resources

Low tolerance for activities that degrade the
natural lighting and the natural soundscape
of the park would decrease these impacts
and improve the opportunities to hear the
natural sounds and see the night sky, as
would education and compliance with night
sky and soundscape protection regulations.

Wetlands. There would be no impacts on
wetlands under this altemative.

Water Quality. The remoteness of the
Tortugas has kept pollution at low levels in
the face of population growth, the expansion
of development pressures, and harmful
changes in water quality.

Nutrient loading is a widespread factor that
alters the structure and function of aquatic
ecosystems (Valiela et al. 1992). Iireparable
damages to the park’s sensitive natural
resources could result from overuse unless
visitation levels and types of activities and
their locations were balanced with resource
preservation. Potential pollttion sources
include private and commercial motor boats
(fuel leaks, oil spills, sewage, etc.), sail
boats, picnicking, camping, photography,
and general use. The natural communities
that comprise the Florida Keys and Dry
Tortugas ecosystem exist in a dynamic equi-
librium, and changes that may result in a
direct impact on one community type can
have profound effects on adjacent or inter-
acting communities. The continued sustain-
ability of this marine ecosystem depends
upon the maintenance of clear waters with
relatively low nutrients (EPA 1999).

The water quality within the park constantly
facesthe potential of a minor or major oil or
fuel spill caused by grounding of recrea-
tional boats, and this threat constitiutes a
potential major short-term and moderate
long-term adverse impact on the park. Under
altemative A, thisthreat would continue.
The restriction of any further construction of
facilities would provide increased protection
of water quality.
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Cumulative Impacts

The lack of resource protection proposed in
altemative A would place park resources in
significant peril of degradation due to these
upstream changes and would provide no
buffer against extemal sources of impacts.

The remoteness of the Tortugas has histori-
cally kept pressures from fishing and
pollution at low levels in the face of rapid
regional human population growth, expan-
sion of development pressures, harmful
changes in water quality, and widespread
overfishing. For several decades the
Tortugas region has supported the Keys with
larvae and the export of adult fish, which
has provided critical support of the
important multibillion-dollar fishing and
tourist economies in the Keys. Conservation
of the unique and significant qualities of the
park provides long-term enhancement to the
function, dynamics, and productivity of the
broader Florida Keys ecosystem. The
maintenance of such a system has con-
siderable implications on ecosystem
resiliency andthe sustainability of fisheries
throughout the Florida Keys (Lott 1996, Lee
et al. 1999, Schmid et al. 1999).

The current high levels of unrestricted boat
use and access within all areas of the park
under this altemative would continue to
cause short- and long-term adverse localized
impacts on coral reefs, sea grass beds, sand
bottoms, and hardbottom habitats. These
adverse impacts on the essential and unique
habitats inthe park would continue to
accumulate over time, resulting in greater
and greater degradation of resource quality
and functioning, and at some point in the
future these critical habitats would lose
functionality and become unrecoverable.

The park, under alternative A, would not
contribute any significant benefits to the
system of other proposed research natural
areas within the Florida Keys National
Marine Sanctuary, the Gulf of Mexico, the
Caribbean, or the coast of the United States,
but the park could benefit from the
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implementation of nearby research natural
areas such asthose proposed by the
sanctuary’s ecological reserves.

The resource degradation that would occur
under alternative A would not only endanger
the park resources, but would also diminish
the capacity of the rest of the Florida Keys
to sustain itself into the future.

Conclusion

Under altemative A, the aquatic essential
and unique habitats in the park would
continue to face long-term impacts through
direct habitat degradation from unrestricted,
amateur boat users and through contact from
scuba divers, snorkelers, and swimmers.
These impacts would be compounded by
any oil spills, fuel leaks, waste disposals,
etc. and by the expected increase in trash
due to increasing visitor use. Fish, shark,
and invertebrate populations all use the
underwater community in different ways
(protection, food, spawning, etc.), and
changes in the delicate balances of these
multispecies communities due to fishing and
other effects would continue to cause
compounding adverse impactsonthe
species and habitats due to shifts in use.

Likewise, the risks of adverse impacts on the
essential habitats outside the park under
altemative A would continue to compound
the direct impacts on the fisheries and
wildlife living in the park. The fish, marine
mammals, birds, andturtles, habitats, and
unique environment of the park all exist in a
delicate balance. Changes to any component
represent risksto all other components.
Implementing altemative A poses a major
long-term threat to the overall
environmental health of the park’s
resources.



ALTERNATIVEB
Impacts on Essential and Unique Habitats

Coral Reefs, Sea Grass, Hardbottoms,
and Sandbottoms. Management tools
available under altemative B would control
the maximum number of visitors in certain
areas ofthe park. If in the unrestricted areas
of the park established standards for
resource quality were exceeded, additional
use restrictions would be established to
prevent further impairment of these
resources. Also, visitor education might
limit some damage from anchors and chains.
Altemative B would provide slightly higher
protectionto the habitats of the park
comparedto altemative A.

Because altemative B provides no research
natural area zone protection to the park’s
essential and unique habitats, it would
provide little improvement over current
conditions but would enhance protection
from the impact of future increased use.

Special protection zoning for the elkhorn
and fused staghom coral formations inthe
Long Key/Bush Key tidal channel would
increase protection for these at-risk species.

Terrestrial Habitats. Although accessto
some terrestrial areas of the park would
continue to be restricted or prohibited, other
island areas would allow complete access to
recreational visitors. Improved monitoring
of'the use ofterrestrial resources for
picnicking, camping, wildlife viewing,
walking, etc. would reduce some of the
major short-term and moderate long-term
deterioration of island flora due tothese
uses. If established standards for the
management zone for resource quality were
exceeded, additional use restrictions would
be established to prevent further impairment
of'these resources. T he prevention of any
further facility construction would provide
some level of protectionto the terrestrial
resources by preventing the major damage
caused by such an undertaking.
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Impacts on Fishery Resources

Exploited Reef Fish. The simulation results
showed that a majority of the snapper,
grouper, and grunt populations would
continue to decline during the next 20 years
without management intervention (see
appendix I). Current levels of exploitation
would continue to result in short- and long-
term major adverse impacts onthe exploited
reef fish populations in the park, reducing
the value of the park to almost all user
groups, including fishermen, scuba divers,
and snorkelers.

Other Species. Asreef fish populations
continue to decline, collapse, and become
more rare, the diversity and balance ofthe
reef fish community would become de-
graded. Because alternative B contains no
research natural area zone, it offers no
further protection tothe diversity, abun-
dance, size, and distribution of the reef fish
community or protection from increased
impacts. The combination of these factors,
under current levels of park access and
fishing mortality, would result in major
short- and long-term adverse impacts on
these populations.

Impacts on Wildlife Resources

Birds and Turtles. Alternative B would
slightly increase protection to birds, turtles,
and their nesting sites in the park due to
limiting overcrowding in areas, spreading
out resource use, and applying management
toolsto limit visitor impacts after certain
management zone standards have been
reached. Application ofthe special
protection zone to highly sensitive sites
during critical nesting periods would
significantly limit adverse impacts.
Unlimited boater access to the park would
still present major short- and long-term
adverse impacts on turtles.

Marine Mammals. Altemative B would
slightly increase protection to the marine
mammals in the park due to spreading out



ENVIRONMENTA L CONSEQUENCES

resource use and applying management tools
to limit visitor impacts after certain manage-
ment zone standards have been reached.
However, the management zone standards
allow some adverse impacts. Unlimited
boater accesstothe park would still present
major short- and long-term adverse impacts
on marine mammals.

Impacts on the Environmental Setting

Soundscape and Night Lighting. The
current levels of visitation during periods of
the year result in a moderate short-term
adverse impact on the natural soundscape
and night lighting within the park. However,
as levels of visitation increase, the applica-
tion of management tools and standards
(visitor capacity limitations within areas, the
reduction of boat use, and controls on noise
levels) would ensure the protection of the
night view ofthe sky and the natural
soundscapes.

Wetlands. There would be no impacts on
wetlands.

Water Quality. The water quality inthe
park constantly faces the potential of a
minor or major oil or fuel spill caused by
grounding of recreational boats, and this risk
would continue under alternative B.
However, as levels of visitation mcrease,the
application of management tools and
standards (visitor capacity limitations within
areas and the reduction of boat use) would
help decrease the risk to water quality. The
restriction of any further construction of
facilities would provide increased protection
of water quality.

Cumulative Impacts

The risks of adverse impacts onthe essential
habitats outside the park under alternative B
would continue to compoundthe direct
impacts on the fisheries and wildlife living
in the park. These cumulative impacts would
be less adverse thanthose in alternative A
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but would be insufficient to halt the overall
degradation of the park’s resources.

Conclusion

Under altemative B, the essential and unique
aquatic habitats in the park would continue
to face long-term impacts through direct
habitat degradation from unrestricted,
amateur boat users and through contact from
scuba divers, snorkelers, and swimmers.
These impacts would be compounded by
any oil spills, fuel leaks, waste disposals,
etc. and by the expected increase in trash
due to increasing visitor use.

Fish, shark, and invertebrate, bird, turtle and
marine mammal populations all use the park
in different ways (protection, food, spawn-
ing, etc.), and changes inthe delicate
balances of these multispecies communities
due to fishing and other effects would
continue to cause compounding adverse
impacts on the species and habitats.

The AHP model results (see figure B13)
indicate that alternative B would only be
slightly more effective (1.1 times) in
achieving the park’s goals with respect to
natural resources than altemative A. The
implementation of alternative B would still
pose amajor long-term threat to the overall
environmental health of the park.

ALTERNATIVEC

The text inthe following discussions for
altemative C hasthe same percentages that
were in the Drafi General Management Plan
Amendment / Environmental Impact
Statement even though the proposed
boundary for the RNA zone changed.
Because the percentage of the park that was
added to the RNA zone withthe change in
the boundary was only 3%, the recalculation
of the figures was not cost-effective.



n 5 FESEFSEEE R EFIEEFEEE e TR TR TR EE RS EEF R TR TS TR RS EEEey

ﬂ|45 R L L LR L R R L L L L R R L LR R L L L RN B L LR L L L L L L]

D4 (AR L L L LR ERY LR RS LR LE L RNEL L LR L] L A

ﬂ|35 AR L L L PR RS R L LR Ll L L L RN Ll L] L L

Da EFidFsFsdFEE S s EEEFdEdFEEF I FEdEEEE TSR EEE R SRR EE o ol A

ﬂlzﬁ EI S FSFEFE I F RS FFFEF RIS ESFEEEFE FESFEFE R FRFEFEE SRR ESEE EEEL

ﬂ 15 (AR L L L LR ERS L L RN R L L E R L} SEEEea SRS e L Lk 3

D 1 FEssdseRdEeEsEERd R RESERRRRES SEEESE - . oA

0.05

LR B8 L L L k2§ aEEEeE SRS -

Alternative

Figure B13: Overall AHP model scores for five management altematives. Score values reflect
the relative effectiveness of a given alternative in achievingthe park’s goals with respectto
natural resources (see appendix I).
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Impacts on Essential and Unique Habitats

Coral Reefs, Sea Grass, Hardbottoms,
and Sand Bottoms. The ntroduction of a
research natural area zone in the park would
significantly reduce the short- and long-term
adverse impacts on coral reefs, sea grass
beds, sand bottoms, and hardbottom habitats
within that zone. Restrictions on private boat
use in the research natural area zone would
reduce the threat of major damage to
underwater habitats from groundings and
propellers. The elimination of anchoring and
fishing in the research natural area zone
would remove the threat of damage to
underwater habitats fromthese activities.

Limiting scuba diving, snorkeling, and
swimming to deeper, localized areas near
mooring buoys inthe research natural area
zone would significantly reduce the extent
of damage to coral reefs from these activi-
ties. The research natural area zone would
protect 41% of the coral reef habitats in the
park, 100% ofthe hardbottom habitats, 26%
of'the sea grass beds, and 41% ofthe sand
bottom areas (appendix F, table A2c¢).

This level of research natural area zone
protection would provide a significant
increase in habitat quality comparedto the
no-action altemative (altemative A), and
would protect several extraordinary coral
reef formations (e.g., Loggerhead Forest).
This increased protection would have a
beneficial impact on reef formations and
associated aquatic life within the research

natural area. The aquatic habitats outside the
boundaries of the research natural area
would still face moderate to major long-term
adverse impacts due to use by boaters,
fishermen, scuba divers, snorkelers, and
swimmers.

Special protection zoning for the elkhorn
and fused staghom coral formations inthe
Long Key/Bush Key tidal channel would
increase protection for these at-risk species.

Terrestrial Habitats. Monitored and/or
restricted access to much of the terrestrial
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habitat and the use of guided tours would
provide increased protection to land-based
resources comparedto alternative A.

The restriction of any further construction of
facilities, except dock expansion, and the
shifting of visitor loads to commercial
services would provide increased protection
tothe essential habitats of the park, further
decreasing long-term adverse impacts.

Impacts on Fishery Resources

Exploited Reef Fish. Recreational fishing
would not be allowed in the research natural
area zone underthis altemative. The place-
ment of this zone (see figure B5b in
appendix F) would provide greatly increased
levels of protection for 88% of the reef fish
species found in the park, including 97% of
the species in the snapper-grouper-grunt
complex (appendix F, table A2c). This level
of protection for such a high proportion of
the total species inthe park would benefit
the reef fish community composition and
provide stability to the reef fish community
and the park’s natural resources.

The simulation results (see appendix I) show
that in 20 years, the research natural area
zone would produce an 800% increase in
spawning populations, more than a 1,000%
increase in egg production, and only a20%
drop i yield in weight for all species of the
grouper complex residing in the park (figure
B7). Note that on figures B7, B9, and B11,
altemative C without the Florida Keys
Marine Sanctuary’s ecological reserve is
represented but it not one of the alternatives
presented in this document. The results for
the snappers show a 300% increase in
spawning population, a 1,500% mcrease in
egg production, and a 40% decrease i yield
in weight (figure B9). Likewise, grunts show
a 400% increase in spawning population, a
500% increase in egg production, andonly a
20% decrease in yield in weight (figure
B11). In addition, individual fish in the
stocks would be allowed to grow to larger,
naturally attainable sizes withinthe research
natural area zone, attracting scuba divers



Figure B7: Results of the 20-year spatial simulations of the efficacy of the various management
alternatives for all grouper species. (Note that alternative C without the Florida Keys National
Marine Sanctuary’s ecological reserves is not one of the alternatives proposed in this document.)
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Figure B9: Results of the 20-year spatial simulations of the efficacy of the various management
alternatives for all snapper species. (Note that alternative C without the Florida Keys National
Marine Sanctuary’s ecological reserves is not one of the alternatives proposed in this document.)
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Figure B11: Results of the 20-year spatial simulations of the efficacy of the various management
alternatives for all grunt species. (Note that alternative C without the Florida Keys National
Marine Sanctuary’s ecological reserves is not one of the alternatives proposed in this document.)
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Figure 311: Results of the 20-year spatial simulations of the efficacy of the various
managament alernatives for all grunt spacies.



and snorkelers. Altemative C without the
Florida Keys National Marine Sanctuary’s
ecological reserve, on figures B7, B9, and
Bl11, isnot one ofthe alternatives proposed
in this document.

There would be a major short-term and
minor long-term adverse impact on fishing
yields in the park; however, fish stock
biomass and yields would be higher and
more sustainable overthe longterm, andthe
presence of substantially larger individuals
would benefit recreational trophy fishing
and commercial yields in water adjacent to
the research natural area. Additionally, these
larger individuals could leave the boundaries
of'the research natural area zone at times
and could be caught by commercial
fishermen or recreational fishermen outside
the park seekingthese large trophy fish. This
would result in only moderate long-term
risks of adverse impacts on the population
due to expected fishing around the research
natural area.

Other Species. The creation of the research
natural area would also provide major short-
term and long-term benefits to the diversity,
abundance, size, and distribution of
unexploited and protectedthreatened fish
and invertebrate populations through the
protection of coral reef habitats andthe
elimination of accidental-catch mortality in
the research natural area.

Impacts on Wildlife Resources

Birds, Turtles, and Marine Mammals.
Measures to control access to land-based
environments in the research natural area
through guided tours under altemative C
should significantly reduce short- and long-
term adverse impacts on bird and turtle nests
and eggs.

Eliminating fishing and restricting boat use
within the research natural area zone would
greatly reduce the risks tothe birds, swim-

ming turtles, and marine mammals that are
caused by boating and fishing.
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