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1.0 INTRODUCTION

This Biological Assessment (BA) is intended to aid both the U.S. Fish and Wildlife Service (USFWS) and
National Marine Fisheries Service (NMFS) in determining whether continued United States (U.S.) Navy
(Navy) training activities within the Inner Range, Atlantic Fleet Weapons Training Facility (AFWTF) on the
Island of Vieques (Figure 1-1) are likely to: (1) adversely affect listed species or designated critical
habitat, (2) jeopardize the continued existence of species that are proposed for listing, or (3) adversely
modify proposed critical habitat (50 Code of Federal Regulations [CFR] 402). This document will also
attempt to quantify those impacts.

In 1999, the Navy reinitiated formal consuitation pursuant to Section 7 of the Endangered Species Act
(ESA) on the Navy’s training operations on the Vieques Inner Range. The consultation process for Navy
activities on the Inner Range has been ongoing for several years and has generally been exercise-
specific -- a process that has been laborious for all parties. The Navy has entered into consultation with
the USFWS and NMFS involving training activities on the Inner Range. This consultation effort will result
in a cohesive and inclusive analysis of potential impacts and will aliow the Navy to conduct training
activities in a more efficient and compliant manner.

The training activities described in subsequent sections of this document include all elements of sea, air,
and land maneuver warfare. These exercises involve a variety of military organizations, including the
Navy, U.S. Marine Corps (USMC), U.S. Air Force, U.S. Army, and allied forces. Aiso included in this
document are discussions and analyses of range maintenance and operation functions and their potential
impacts on listed species.

The Inner Range on Vieques plays a critical role in the pre-deployment training program and provides the
necessary facilities to ensure that the Carrier Battle Groups can deploy, full mission ready to carry out any
contingency operation that might arise. Vieques is the only location in the Atlantic Fleet area of operations
capable of supporting “high altitude attacks (beyond surface-to-air missile range) using laser-guided
training rounds or laser-guided bombs and coordinated strikes by 15 to 30 aircraft approaching from
different directions with pre-assigned targets...” (Department of Defense 1999). In addition, Vieques is the
only location in the Atlantic Fleet area of operations capable of supporting training for Naval Surface Fire
Support (NSFS), a critical element of power projection ashore, and thus is needed for naval surface
combatants (i.e., cruisers, destroyers, frigates, etc.) certification.

The overall purpose of the training at Vieques is to ensure that the Carrier Battle Groups deploy in a full
mission ready status. Full mission ready status of the Carrier Battle Group is established by programmatic
use of the Inner Range. Programmatic shall be defined as continued use of the Vieques Inner Range for
training operations typical of large scale exercises, multiple Unit Level Training (ULT), and/or a
combination of large scale exercises and multiple ULT using non-explosive ordnance only, for no more
than 90 days per year, consistent with the Presidential Order issued January 31, 2000. Depending upon
the exercise, specific objectives of the proposed exercises could include but not limited to:

¢ Providing a simulated combat environment in which to train and evaluate participating headquarters
battle staff and component personnel in conducting operations involving air, land, fleet, and special
operations units prior to deployment.

e Testing the Carrier Battle Group’s ability to prioritize every potential threat, balance the competing
demands of all Carrier Battle Group resources, and apportion limited assets to counter enemy
threats.

e Evaluating the ability of the Carrier Battie Groups to accurately analyze and assess the tactical
situation, constantly assimilate new information, and effectively allocate resources that are armed and
ready to fight.

e Ensuring the Carrier Battle Groups are prepared to respond effectively to a “real world” contingency
situation.

* ldentify operational deficiencies.

s Integration of the Carrier Battle Group, Amphibious Ready Group (ARG), and Marine Expeditionary
Units (MEU), by allowing them to combine their capabilities in support of Marine forces ashore.
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The island of Vieques is located in the Caribbean Sea approximately six miles southeast of mainland
Puerto Rico and 22 miles southwest of St. Thomas, U.S. Virgin Islands. Vieques is approximately 22
miles iong and 4.5 miles wide, and covers about 33,000 acres. Approximately 14,500 acres (over 44
percent) are currently owned or administered by the Navy and include the eastern end of the island from
Camp Garcia to Punta Este. The Inner Range is located on the eastern-most end of the island. The land
portion of the Inner Range is approximately 14,500 acres in size but the Inner Range also extends out
into the adjoining waters, as shown in Figure 1-2. The water portion of the Inner Range inciudes a buffer
zone that extends 4 nautical miles off the coast of the Live Impact Area (LIA)/Eastern Maneuver Area
(EMA) in addition to an area referred to as the Danger Zone which surrounds the LIA, During an exercise,
people, including fisherman are restricted from the Inner Range. The land portion of the Inner Range is
comprised of two facilities: The AFWTF and the EMA (see Figure 1-2). The AFWTF occupies
approximately 3,500 acres on the east side of the island. Within the AFWTF is approximately 900 acres
that makes up the LIA. The EMA occupies approximately 11,000 acres adjacent to and west of the
AFWTF. Approximately 10 miles of Navy owned land provides a buffer zone between the LIA and
populated areas of Vieques. The Punta Este Conservation Zone (119 acres) is located to the east of the
LIA (Figure 1-2). The physical and ecological resources of Navy-owned lands on Vieques are described
in subsequent sections of this BA.
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2.0 RELEVANT REGULATIONS

The principal federal law that requires consultation regarding potential impacts to endangered or
threatened species and marine mammals is the Endangered Species Act (ESA) of 1973 (16 United
States Code [U.S.C.] 1531 et seq.) This law provides for the protection of various listed organisms from
virtually all types of impacts by requiring federal agencies to take appropriate actions to ensure that their
activities do not result in jeopardy for endangered or threatened species or depletion of marine mammal
populations.

This BA has been prepared in accordance with the ESA, 50 CFR Part 402, and OPNAVINST 5090.1B. In
accordance with 50 CFR Part 402, Section 402.12, the purpose of a biological assessment is:

A biological assessment shall evaluate the potential effects of the action on listed and
proposed species and designated and proposed critical habitat and determine whether
any such species or habitat are likely to be adversely affected by the action and is used
in determining whether formal consultation or a conference is necessary.

The ESA of 1973, as amended, was enacted to provide a program for the conservation of endangered and
threatened species and to conserve the ecosystems on which these species depend for their survival. The
ESA defines "conserve" as the use of "all methods and procedures that are necessary to bring any
endangered species or threatened species to the point at which the measures pursuant to this Act are no
longer necessary...” All federal agencies are required to implement protection programs for these
designated species and to use their authorities to further the purposes of the act. Responsibility for the
identification of a threatened or endangered species and any potential recovery plans lies with the Secretary
of the Interior and the Secretary of Commerce.

The USFWS and the NMFS are the primary agencies for implementing the ESA. The USFWS is
responsible for birds, terrestrial and freshwater species, sea turtles on land, and manatees, while the NMFS
is responsible for non-bird marine species. The USFWS and NMFS responsibilities under the ESA inciude:
(1) the identification of threatened and endangered species; (2) the identification of critical habitats for listed
species; (3) implementation of research on, and recovery efforts for, these species; and (4) consultation with
other federal agencies concerning measures to avoid harm to listed species.

A federally endangered (E) species is a species, which is in danger of extinction throughout all or a
significant portion of its range. A federally threatened (T) species is a species likely to become endangered
within the foreseeable future throughout all or a significant portion of its range. Proposed species are those,
which have been formally submitted to Congress for official listing as threatened or endangered. Species
may be considered endangered or threatened if they meet any of the five following criteria: (1)
current/imminent destruction, modification, or curtailment of their habitat or range; (2) overuse of the species
for commercial, recreational, scientific, or educational purposes; (3) disease or predation; (4) inadequacy of
existing regulatory mechanisms; or (5) other natural or human-induced factors affecting continued existence
(Reed and Drabelle 1984).
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3.0 METHODS USED TO CONDUCT THE BIOLOGICAL ASSESSMENT ANALYSIS

The findings and analyses in this BA are based on relevant existing information (e.g., environmental
impact statements, environmental assessments, scientific literature, etc.) as well as recent surveys/
studies conducted specifically for this assessment and the professional judgment of the authors. The
authors cliosely followed the guidance set forth in the ESA.

Estimation of potential impacts to protected species (i.e., federally listed species in the ESA) for this BA
were based on information gathered in searches of available literature and during biological surveys
conducted in the Inner Range, along with information obtained from the literature regarding impacts of
military training and maintenance activities on the environment. Surveys (some are ongoing) conducted
either specifically for or used in the preparation of this BA included surveys for marine mammais, sea
turtles and sea turtle tracks, pedestrian surveys for protected plant species and four periods of behavioral
observational study of brown pelican (Pelecanus occidentalis occidentalis) responses to noise generated
during training activities conducted near Cayo Conejo.

3.1 AERIAL SURVEY METHODOLOGY

Geo-Marine, Inc. (GMI) conducted various aerial surveys of the LIA and EMA from January 26, 2000
through December 26, 2000, using either a Bell 206 Jetranger helicopter, an A-Star 350B helicopter, or a
high-wing, four seat Cessna 172. GMI, Caribbean Stranding Network (CSN), USFWS, Department of
Natural and Environmental Resources (DNER), and the Navy conducted observations.

3.1.1  Helicopter Aerial Survey Methodology

The first type of helicopter aerial surveys of the EMA and LIA beaches on Vieques were conducted for
nesting sea turties one hour each morning, three days per week from January 26 through December 22,
2000. Observations of turtle crawls were made and recorded on standard forms. The terminus of each
crawl was interpreted as a nest location, and global positioning system (GPS) coordinates of each
potential nest location were obtained utilizing survey-grade RTK GPS equipment. Coordinates were
entered into the Vieques geographic information system (GIS) coverage theme for turtle nest locations in
an ArcView format. Overflight altitude was the minimum allowable elevation in accordance with
harassment criteria (NMFS 2000; USFW 2000). GMI also recorded incidental observations of marine
mammals, birds, and sea turtles during the survey period.

During the Navy training activities a second survey method was used which involved intensive aerial
surveys for marine mammals, sea turtles, and sea turtle nests/crawls within the LIA and EMA. These
surveys were conducted each day during training activities. Except for Day 1 when only one evening
survey was performed, up to three surveys were conducted each day, within the Inner Range. Morning
surveys of the coastal and beach areas were completed not more than 30 minutes prior to training
commencement. The presence of sea turtle nests/crawls, sea turtles or marine mammals within the area
at the conclusion of each aerial survey was reported to Navy personnel with the corresponding location of
the species. Northern and southern coastal area transect surveys were conducted at 2000, 1000, and
500 yards offshore, from an overflight altitude of 750 to 800 feet above sea level (ASL) over the shelf
edge following the contour of the shoreline. The first sweep was from 900 yards offshore, a second
offshore sweep from 1900 yards, and a third sweep commenced 400 yards offshore. Coastal aerial
surveys were conducted at 60-70 knots. Beaches were surveyed from approximately 150 feet above
ground level (AGL) at 40-50 knots for sea turtle nests/crawls and to determine if any beach impacts
occurred during previous training activities

Additional reconnaissance surveys were conducted during planned breaks in the training activity
throughout the day. Aerial observation flights were conducted in late afternoon or evening at the
conclusion of each days training activity. These surveys commenced no later than one (1) hour before
sundown. Overflight altitude was the minimum allowable elevation except over Cayo Conejo; the
restriction of 1500-foot altitude for a 1000-foot radius was followed.
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3.1.2 Fixed Wing Aerial Survey Methodology

Aerial surveys were conducted using a Cessna 172, high-winged, four-seat airplane with a pilot experienced
in low altitude, slow speed, circling flights. Fifteen surveys were conducted once weekly (normally Friday),
with three replicate surveys of 1.5 hours each morning, midday, and late afternoon from September 9
through December 22, 2000. The survey scheduled for December 1 was cancelled due to bad weather
and flown a day later. The December 8 survey was cancelled due to training exercises on the LIA.
Surveys began after 7:00 a.m. and were completed by 5:00 p.m., with travel time extending longer at
each end when necessary. The limitation of three, 1.5 hours surveys insured that observers would not
experience fatigue. A description of survey methodology and data summary are presented in Appendix D.

Each flight was flown at an altitude of 750 feet ASL and airspeed of 75-80 knots. When manatees were
observed, the airplane slowed and circled the area until the observer was reasonably sure that an accurate
count had been made (when repetitive counts become consistent). Turns were made to the right to offer
optimal viewing to the primary observer. Photographs were taken when possibie to confirn estimates of
group size in clear water.

Surveys were designed to cover likely manatee habitat around Vieques Island out to 1.5 nautical miles. Areas
covered include all of the coastal areas around the Island except for the west end. The survey efforts include
most of the areas manatees are known to frequent around the island as well as all of the LIA and EMA.

Surveys followed a standardized flight path, which can be covered in approximately 1.5 hours. The detailed
flight paths allowed surveys to be carried out with greatest efficiency. In addition, the flight track was recorded
with GPS and observational data.

Standard data forms were provided for recording observations. General conditions for each survey flight were
recorded at the beginning of the flight. These included the date, start and end time, observers and pilot
present, airplane speed and altitude, and weather conditions.

Environmental conditions for each segment of the survey flight were recorded. These include time traveling,
water clarity (depth to which a manatee can be seen), and water surface condition. The Beaufort Sea State
Scale was used to record sea surface conditions.

Manatee counts, location, behavior, and direction of travel were recorded on the data forms, with GPS
readings. The number of adult manatees followed by an "M", the number of calves present followed by a "C",
and a letter description of specific behavior.

Total numbers of adults and calves sighted for each flight was recorded. Following each survey, copies of
results and electronic data sheets were sent to GMI-Plano, Texas. The data forms and GPS data were
compiled into the GIS (ArcView) database and plotted. Reports of manatees observed were provided for
each survey day.

3.1.3 Marine Mammal Aerial Survey Short Course

Pursuant to the USFWS, Puerto Rico field office request, a short course on marine mammal surveys was
taught for all observers prior to conducting aerial surveys for manatees. The course was coordinated and
taught by Dr. Bruce Ackerman, a research scientist with the Florida Marine Research Institute (FMRI) who is
in charge of manatee aerial survey design and analysis for the FMRI. The course objectives were to: (1)
review manatee and sea turtle natural history; (2) discuss survey procedures used in Florida; (3) go over
current aerial survey procedures in Vieques surveys; (4) go on practice flights with observer teams; and (5)
recommend possible improvements in Vieques aerial surveys. Representatives from GMI, the Navy,
USFWS, Puerto Rico field office, and DNER attended the classroom and field portions of the course
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3.2 PLANT SURVEYS

Surveys were conducted to determine the presence and distribution of potential rare, threatened or
endangered plants that may occur in the Inner Range. The location of potential habitats for threatened or
endangered plants species was evaluated using information derived from aerial photography, topography
(elevation, aspect and slope), soils, streams, and vegetation cover type maps. A data set based on
literature was developed for each species which identified key components of its habitat preference (i.e.
elevation where previously recorded or occurrence near a stream) These parameters were weighted and
input into a spatial analyst program to model likely sites of occurrence. The model then provided a map of
sites which fit the parameters of occurrence for each species and provided site ranking. These maps
were used to select likely habitat, stratify sampling effort, and design survey routes. Appendix C presents
a description of the model methodology and the plant parameters used in model construction.

These surveys were conducted utilizing personnel walking parallel transects which were spaced at 5 to
20 meter intervals, depending on terrain and vegetation density. The areas on Vieques, which were
covered by pedestrian surveys, are shown in Figure 3-1. Individuals or populations of threatened or
endangered species found were recorded utilizing RTK GPS (submeter accuracy). An ARCINFO
coverage file was created from the point locations. Areas surveyed during 2000 included the western end
of the Yellow Beach Conservation Zone through Ensenada Honda Conservation Zone on the south side
of the Inner Range; the North Coast Conservation Zone from the LIA west to the beginning of the EMA;
and coastal areas within the LIA.

3.3 BIRD SURVEYS

Neotropical migratory and threatened/endangered birds surveys were begun on Vieques in August 2000
and continued through August 2001. Survey points were established in representative habitat types along
the LIA road network; in a control area west of the LIA in similar habitats; and at specialized habitats. .
Nine point count stations were established in the LIA representing four cover types and ten point count
stations representation four cover types were established in the AFWTF area immediately west of the LIA
(Figure 3-2) Observations (listening and sightings) were recorded at each permanently established point.
The survey was conducted on 3 consecutive mornings each month. In addition two lagoons in the LIA
and two in the EMA were selected for observations of threatened/endangered species. Appendix G
presents a description of the methodology.

34 REEF AND SEA GRASS SURVEYS

A damage assessment on the seagrass beds adjacent to the LIA and to the amphibious landing zones,
previously assessed in 1978 and 1985, is currently being conducted. The seagrass beds in the Northwest
Coast Conservation Zone will be evaluated as a control site. Dr. J Zieman (University of Virginia) will
direct the seagrass bed damage assessment since he participated in the 1978 and 1985 evaluations. The
study will include habitat mapping, seagrass trend analysis, and seagrass ecology. An initial trends
analysis has been completed (Zieman 2000) and is presented in Appendix A. The study would be
completed in 2002.

The Navy has contracted to conduct a baseline survey and monitoring program of the Vieques Island
coral reef ecosystem. Tasks invoived in the study include: the design and implementation of the baseline
coral reef study; the mapping of reefs (using LIDAR bathymetry, hyper spectral imagery, and true color
aerial photography); development of a Geographic Information System; sedimentation studies; baseline
assessment of reef fish populations; and literature survey. A number of alterations resulting from natural
and physical perturbations (recurring tropical storms, hurricanes, diseases, bleaching, and physical
disturbances) have potentially impacted corals. Baseline and subsequent monitoring data should allow for
determining the principal factors leading to any community changes observed in future years. The studies
currently underway will be able to compare Vieques reefs to St. Croix reefs, but it is not possible to
directly compare current and past studies of Vieques.
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4.0 DESCRIPTION OF PROPOSED ACTION

4.1 BACKGROUND

The mission of the Navy is to maintain, train, and equip combat-ready Naval forces capable of winning
wars, deterring aggression and maintaining freedom of the seas. Section 5062 of Title 10 U.S.C directs
the Chief of Naval Operations (CNO) to train all Naval forces for combat. The CNO fulfills this direction, in
part, by conducting at-sea Carrier Battle Group and independent deploying forces training exercises, part
of which includes joint operations training for Navy and Marine forces. The Navy has conducted Carrier
Battle Group training exercises since the aircraft carrier became a principal platform for Navy power
projection during World War Il. Although the roles and missions of aircraft carriers and Carrier Battle
Groups, and independent deploying forces have evolved over the years, a continuing need exists for
realistic training, if the Navy is to accomplish its mission of national defense.

Since 1975, Navy and Marine forces have relied mainly on Vieques to provide the training opportunities
required to work-up and certify Battle Groups (aircraft carriers, their airwings, escort ships), and MEU
embarked in the ships of ARGs and independent deploying naval forces. Critical to the readiness of Naval
forces are exercises with ships, aircraft and forces ashore; training to prepare leadership staffs to
integrate, coordinate, and manage the full scope of modern naval warfare employing ordnance in a multi-
dimensional environment.

The entire range complex at Vieques is designed expressly for integrated fleet operations. Viegques
stands alone in its ability to support senior commanders in evaluating and strengthening the readiness of
weapons, systems and most importantly, people. While it is impossible to predict how individuals or forces
will react to the stress and rigor of actual battle, preparation in the most realistic training environment
possible offers the best, and most valid capacity to assess potential for success in combat.

The Navy-Marine Corps Team is typically selected as a first response force in crises. Since 1990, forward
deployed Naval forces have responded to crises on average every five weeks, three times more
frequently than during the Cold War (Pilling 2000). It is critically important that these forces be as well
prepared as possible to respond on short notice for a wide array of tasks. Independent deploying naval
forces Carrier Battle Groups, ARGs and the MEU, the operational organizations of forward deployed
Naval forces, are the essential elements of the U.S. strategy of worldwide engagement.

A typical Carrier Battle Group is comprised of the following ships:

1 aircraft carrier

2 guided missile cruisers

2 guided missile destroyers
2 destroyers

2 frigates

2 attack submarines

2 replenishment ships

3-5 amphibious ships

The Carrier Battle Groups mission is to provide a credible, sustainable, independent forward presence
and conventional deterrence in peacetime, to operate as the cornerstone of joint/allied maritime
expeditionary forces in times of crisis, and to operate and support aircraft attacks on enemies, protect
friendly forces and engage in sustained independent operations in war
(www.chinfo.navy.mil/navpalib/factfile/ship/ship-cv.htmi 1999).

The Commander-in-Chief, Atlantic Fleet, has primary responsibility for the tactical training of Naval forces
provided to the regional Unified Commanders. Under the Fleet Commanders-in-Chief Tactical Training
Strategy, primary mission area tactical training is executed by the Type (Surface, Air, or Submarine)
Commanders in the Basic phase of the Inter-deployment training cycle (IDTC), and by the Numbered
Fleet commanders in the Intermediate and Advanced phases of the training.
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Basic Training. The focus of basic training is at the unit level, emphasizing basic command and control,
weapons employment, mobility (navigation, seamanship, damage control, engineering, and flight
operations) and warfare specialty. Unit level training (ULT) can consist of individual ships, aircraft
squadrons, ground combat elements, SEAL team, and other units. Warfare specialty refers to certain
aircraft types and classes of ships that have a requirement for specialized warfare training.

Intermediate Training. The focus of intermediate training is warfare team training in support of the
Composite Warfare Commander organization. It is conducted at sea under the training direction of Battle
Group/ARG Commanders, principally during the Composite Training Unit Exercise (COMPTUEX). This
training is conducted primarily in the Puerto Rico OPAREA, with many key events centered on Vieques
using the unique training the LIA/EMA and adjacent areas for support.

Advanced Training. The focus of advanced training is development of coordinated Battle Group warfare
skills and the capacity to accomplish multiple missions at the same time. Fleet commanders conduct this
phase during a Joint Task Force Exercise (JTFEX), again with major portions completed in the Puerto
Rican OPAREA, and specifically using Vieques.

4.1.1 Historical Inner Range Training

Historical use trends of the Inner Range are included in Appendices of the 1980 EIS, 1986 EA, and the
1999 Pace-Fallon report (Department of Defense 1999, Department of Navy 1886, and Ecology and
Environment 1980).

4.2 PROPOSED ACTION, PURPOSE AND NEED

The Navy proposes to conduct multiple training exercises with non-explosive ordnance in the Vieques
Island Inner Range. Training during the course of a given year is limited to a total of 90 days (Presidential
Order issued January 31, 2000) and can occur throughout the year. The proposed action is designed to
exercise selected military organizations of component services in the procedures and tactics to be used:
(1) in a hostile conflict; (2) to train U.S. and Allied forces for joint combat operations; (3) to improve joint
operating procedures; and (4) to evaluate and improve joint relationships and command structure
between participating component personnel. Naval training activities conducted at the Vieques Island
inner Range include: air, sea, and land maneuver warfare, air-to-ground Bombing (ATG) and Strafing
(AGS), Amphibious Landings, artillery, Close Air Support (CAS), Combat Search and Rescue (CSAR),
Mine Warfare (MIW), Naval Surface Fire Support (NSFS), Naval Coastal Warfare (NCW), Small Arms
Training, and Special Operations. Circumstances may on occasion necessitate a change in range training
activities within the inner range. Various combinations of these training activities provide the required
operational and tactical training.

Various training exercises are conducted at the Inner Range, but for simplicity, the following groupings
are used: JTFEX; COMPUTEX; and ULT. Subsets of training groupings are identified. For example, a
JTFEX could include a Supporting Arms Coordination Exercise (SACEX). Exercise elements can be
removed or added as training requirements dictate. Major exercises like a COMPUTEX or JTFEX are
projected for three times a year. Therefore, the Navy could expect to conduct six major training evolutions
in a year. The Navy is limited to 90 training days a year at the Inner Range, as previously directed by the
January 2000 Presidential Directive.

The ULT is basic training for ship crews, aircrews of aircraft, NCW, and Special Forces units. The ULT
emphasizes basic command and control, weapons employment, mobility (navigation, seamanship,
damage control, engineering, and flight operations), and warfare specialty for certain aircraft types and
classes of ships (Department of Defense 1999).

The COMPTUEX is dedicated to the certification of naval forces in the mission-essential tasks, which the
Battle Group’s aircraft carriers, the embarked airwings, and escort ships are expected to execute during
contingency operations while deployed. As the training progresses, exercises increase in difficulty, size
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and complexity. The exercises replicate actual crises and combat situations (Department of Defense
1999).

The JTFEX serves as the ready-to-deploy certification for the Navy-Marine Corps team, requiring tests of
critical plans, synchronized employment of available assets and realistic training with ordnance. The
JTFEX is the cuimination of training and preparation for deployment. This exercise requires the U.S.
Naval (and often Allied forces) to integrate all assets to accomplish missions in a multi-threat, muiti-
dimensional environment. Throughout the exercise, Navy and Marine commanders must analyze mission
requirements, prioritize and allocate assets, respond to constant changes in the exercise scenario, and
orchestrate a coordinated response to crises similar to those they will face when deployed. To meet
exercise requirements, planners and fighting forces must efficiently employ personnel and assets. A
centerpiece of the JTFEX is the Supporting Arms Coordination Exercise (SACEX) conducted at Vieques.
The SACEX is an event driven, firing exercise designed to test communications and fire support
coordination capabilities. It is the only training event in which forces preparing to deploy can exercise their
most complex capability--the employment of combined arms to support a Marine amphibious assault.
Amphibious ships and assault forces are most vulnerable during ship-to-shore movement. Success
during this operation hinges on the ability of commanders and fire control agencies to integrate the
delivery of ordnance from naval surface ships and attack aircraft. Firing of individual weapons (or groups
of one type of weapon) is a critical unit-level skill, but does not produce the combined arms effect required
to effectively engage hostile targets. Military forces must master the ability to combine the effects of
various weapons systems and to simultaneously and sequentially engage multiple targets.

The independent deploying units, Carrier Battle Groups, ARGs, and MEU, which make up forward-
deployed naval forces, are fundamental elements of the U.S. strategic posture. These forces must be well
trained to respond, at minimal personal risk to Sailors and Marines, to the myriad tasks, which might

confront them.

The Vieques Training Range, an integral part of the AFWTF, is critical for pre-deployment training and
preparation for East Coast Navy and Marine Corps forces. It is a range designed to measure, under
stress, the performance of people and systems in the maritime combat environment.

The Vieques Training Range in conjunction with Naval Station Roosevelt Roads (NSRR) is uniquely
suited for the multiple combat readiness training requirements of the Navy-Marine Corps Team. In
particular, the Vieques Training Range is unique because it includes:

A land target complex with day and night capability;

A range immediately adjacent to a large area of low traffic airspace, and to deep water seaspace;
Areas for MIW training;

Amphibious landing beaches and maneuver areas; and

A full service naval base and air station, and interconnected range support facilities in close
proximity.

The Inner Range on Vieques is the only training facility along the Atlantic seaboard that can
accommodate all of the following:

NSFS;

ATG ordnance for strike aircraft with tactically challenging targets;

An airspace which allows the use of high altitude flight profiles;

The coordinated delivery of naval surface, aviation and artillery ordnance;

Amphibious landings supported by naval surface fires, ATG ordnance; air-to-surface mine
delivery, and artillery ordnance.
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The location of targets within the Live Impact Area (LIA) on Vieques Island, Puerto Rico is presented in
Figure 4-1.

A synopsis of Navy training activities (ATG, Amphibious Landings, artillery, CAS, CSAR, MIW, NSFS,
NCW, Small Arms Training, and Special Operations) conducted at the Vieques Island Range Complex is
presented in the following discussion.

4.3 OVERVIEW OF TRAINING ACTIVITIES
431 ATG

The inner Range on Vieques (EMA and LIA) is unigue within the Atlantic seaboard because it allows
strike aircraft the use of ATG ordnance with tactically realistic and challenging targets. Furthermore, the
Vieques ATG range also supports high altitude attacks and coordinated multi-plane air strikes.

Aircraft carry and expend a wide variety of ordnance from 20-mm machine gun rounds to 2,000-pound
bombs. Table 4-1 below lists types of non-explosive ordnance most frequently used at Vieques and gives
their common weight. The MK 80 series bomb comprises the majority of ATG bombs expended at
Vieques.

Table 4-1
ATG Projectile Types Most Frequently Used at Vieques
PROJECTILE TOTAL
PROJECTILE TYPE - NON-EXPLOSIVE WEIGHT (LBS)
MKY76 (practice bomb) 25
Laser Guided Training Round (practice bomb) 89
MK82 500
MK83 1,000
MK84 2,000
MK106/BDU-48 (practice bomb) 10
MK20 500
2.75-inch rocket 6.5
5-inch Zuni rocket 56
20-mm (cannon) 0.56
25-mm (cannon) 0.92

4.3.2 Amphibious Operations

A SACEX is an exercise conducted by Marines as part of a JTFEX or COMPTUEX. This exercise is an
amphibious exercise that typically includes CAS maneuvers, NSFS, and an amphibious landing. The
SACEX and associated training is normally conducted in five phases: pre-assault operations, ship-to-
shore movement, assault, consolidation, and withdrawal. As part of a SACEX, Harbor Utility Craft (YFU),
Landing Craft Utility (LCU), Landing Craft Mechanized (LCM), Landing Craft Air Cushion (LCAC), Logistic
Support Vessel (LSV), Amphibious Assault Vehicle (AAV) and other support craft would be used to
transfer limited numbers of vehicles, cargo, and personnel from ships to shore. Artillery would also be
fired from the EMA to the LIA. CAS would drop non-explosive bombs and strafe targets in the LIA.
Approximately 2,000 personnel typically participate in an amphibious landing with approximately 850
personnel going ashore on any given day. Once on shore, personnel and associated support vehicles
would travel inland over designated roads, conduct maneuvers, train on existing ranges, and bivouac for
approximately one week. The amphibious landings typically begin during predawn hours (offloading of
equipment/ personne!l from ships offshore). The beach assault typically begins just prior to dawn. A
minimum of two amphibious landings (one landing and one withdrawal operation) is conducted per
SACEX. The beach assault would occur over 3 to 4 hours, and the entire amphibious landing takes
approximately 8-12 hours. For amphibious assault training, the Marine Corps designated four landing
beaches (Red, Blue, Purple, and Yellow).
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The landings are normally conducted on Blue Beach or Red Beach and infrequently on Purple or Yellow
Beaches, and forces move inland channeled along existing beach access roads to the designated training
areas/gun positions. Mobility matting (MOMAT) are used on the beach, if necessary, to prevent heavy
vehicles from getting stuck in the sand. MOMAT is a synthetic material (e.g., green spongy plastic) placed
on the beach and recovered upon completion of operations. Subsequent equipment/troop transport would
involve approximately four craft in any given 4-hour period. A minimum number of personnel
(approximately 20-30) associated with the Beach master Camp (located behind the vegetation where
feasible) would be set up for 5-6 days until forces complete withdrawal operations. All landings require no
clearing of existing vegetation. Permanent lighting is not required a part of the SACEX. However, vehicle
and safety lighting (i.e., flashlights) would be used during recovery operations for safety considerations.

433  Atillery

USMC conducts training for MEUSs, battalion landing teams, and attached maneuver elements in the EMA
and the LIA. On occasion, ather allies and the Puerto Rican Army National Guard also use the EMA.
These exercises and associated training are normally conducted as part of a SACEX. Once in position,
ordnance is normally fired from designated placement locations from the EMA into the LIA on the eastern
end of the island. Table 4-2 describes the ordnance (mortars and artillery), which Marines routinely use in
training on Vieques. The values listed are typical expenditures for a single MEU training event on
Vieques. These events normally occur up to three times per year.

Table 4-2

Marine Expeditionary Unit Ordnance (Non-Explosive)
WEAPON TYPE SACEX ROUNDS FIRED
155 mm Artillery 300
81 mm Medium Mortar 600
60 mm Light Mortar 450
TOW Anti-Armor Missile 5
DRAGON Anti-Armor Missile 2

Source: Department of Defense 1999

434 CAS

In conjunction with SACEX, the MEU uses the EMA on Vieques to conduct ULT. The SACEX and
associated training is conducted in the same sequence executed by naval forces when conducting
amphibious operations. As Marines prepare to go ashore, Carrier Battle Group aircraft conduct high and
low altitude air strikes, designed to neutralize/destroy “enemy” targets. These strike missions require
precise ordnance placement to effectively engage targets ashore. During the ship to shore movement
phase, the Navy-Marine Corps Team executes its landing plan and ship to shore movement plan,
supported by ATG strikes and navai surface fires support. After initial assauit waves have crossed the
beach, command and control of fire support assets is passed from ship to shore. Once ashore, the MEU'’s
Ground Combat Element conducts company-level training on small arms and artillery ranges in the EMA.
This is the last opportunity for Marine ground forces to conduct small arms fire and artillery training prior
to deployment. At the conclusion of the exercise, ashore forces conduct a withdrawal of personnel and
equipment, and air assets cover the withdrawal. This phase of the exercise replicates a critical, time-
consuming aspect of amphibious operations.

Approximately 150 sorties per day would be flown for CAS during which non-explosive bombs and
strafing runs are fired at approved targets inland in the LIA. Approximately 35 percent of the flights may
occur at night. Flight patterns over Vieques would be in accordance with AFWTF range manual for all
traffic. Approximately 300 passes may be made each day during this exercise at altitudes typically from
1,500 feet (ft) to 20,000 ft AGL. Up to 100 passes could be conducted at less than 1,500 AGL. A few
would be conducted lower; strafing (and reconnaissance [aerial photo missions] flights could go as low as
500 ft.) lllumination rounds could be used for nighttime training, however use would be the least number

required for the missions.
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435 CSAR

CSAR is very small-scale training and may be conducted as part of a ULT, COMPTUEX, or JTFEX.
Planes and helicopters from the Battle Group or Special Operations Forces (SOF) may be used to search
for and rescue simulated downed pilots located in the Inner Range. Generally, the training is conducted in
four events in conjunction with a COMPTUEX or JTFEX. CSAR events may use any of the landing zones
(LZ) listed in the AFWTF Range Manual. Helicopters fly at 100 ft AGL until on landing profile. The
helicopters are overland for less than 15 minutes. Fixed-wing aircraft fly at 10,000 ft AGL with short
duration dives to 3000 ft AGL. Fixed wing aircraft remain in the vicinity (2-10 miles) of the LZ for up to an
hour. Navy Special Forces (SEALs) often accompany the helicopters. Personnel being recovered use
infrared strobe lights and low power green or red lens flashlights during their recovery. There are twelve
AFWTF approved helicopter landing zones (300m x 300m) including Red, Purple, and Blue beaches and
Camp Garcia. Aircraft may only land in designated fanding zones.

e Special operations

Inflatable rubber and/or Rigid Huil Inflatable Boats (RHIB) would land at areas in the Vieques Island Inner
Range and/or areas designated by AFWTF Range Control Operators (RCO) (approximately 2 — 12 craft).
Navy personnel would then conduct a mission in the vicinity of Observation Post 1 or the small arms
ranges on foot. Additionally, RHIBs located offshore would provide small arms cover fire while
approximately 12 to 35 personnel go to or from shore with occasional cover fire. The small arms fire
would consist of 40 mm or 50 caliber rounds fired from maneuvering RHIBS close to shore at designated
inland targets (same targets used for NSFS). These exercises would involve NSW watercraft moving into
a position within effective weapons firing range. The crews would fire their weapons at designated shore
targets. Generally, the exercises will begin in a stationary position, with the ship/craft gradually
progressing into a high speed run while maintaining accurate weapons firing. Once the mission is
complete, navy personnel would return to their ships via the same mode. The special operations may be
conducted at night with no continuous visible external light. There would be no formal post, nor would any
vegetation be cleared.

Amphibious fandings for special operations will be conducted primarily on Blue Beach. Occasionally,
other beaches suitable for landing small units may be used. Aircraft may only land in designated landing
zones, as specified above. Amphibious landing beaches must be designated by message to AFWTF and
NAVSTA Roosevelt Roads at least 60 days prior to an exercise so that beaches can be surveyed for sea
turtle nests (AFTWF Range Manual).

Potential special operations at Vieques EMA include:

e Swimmer insertion/extraction-This would involve up to 16 personnel being transported to a
predetermined infiltration position. Off-loaded personnel would either navigate their raiding craft to
shore or proceed to shore by swimming or wading. The personnel would then identify a target in
the LIA and request an offshore vessel to commence firing on the target. They would then
proceed back to the boat while supported by live gunfire from a supporting vessel.
Communication between the insertion team and support ship/craft would be maintained
throughout the exercise. The insertion/extraction operation would introduce small/minor caliber
ordnance to areas of the range.

+ Stationary and High Speed Fire Exercises- This would involve NSW watercraft moving into a
position within effective weapons firing range along the shore. The crews would fire their
weapons at designated targets in the LIA. Generally, the exercise will begin in a stationary
position with the ship/craft gradually progressing into a high speed run while maintaining accurate
weapons firing.

e Direct Fire Support Exercises-These exercises would involve a pre-positioned ground force
located on the EMA/LIA communicating with a ship/craft located off the shore of the istand. The
ground force would request a “call for fire” mission on a fixed target position in the LIA.
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e Ship/Craft Target lllumination Exercises-These exercises would involve personnel on board the
offshore ship/craft illuminating a target within the LIA, using 40mm illumination rounds fired from a
M-203 grenade launcher. The crew of the ship/craft would continue to illuminate the target while
firing.

Gunnery Proficiency Training for various weapons on watercraft. These weapons may include:
e M-2 .50 caliber machine guns

M-16 (5.56mm) assault rifles

M-60 (7.62mm) machine guns

GAU 17 (7.62mm) gatling guns

M-14 (7.62mm) assault rifles

MP-5 (9mm) submachine guns

MK-38 (25mm) machine guns

MK-19 (40mm) grenade launchers

M-203 (40mm) illumination grenade launchers

Types of watercraft used in special operations training include:
s Combat rubber raiding craft (CRRC) inflatable boats
e MKV Special Operations (MK V SOC), these are high speed patrol/insertion craft
+ Rigid hull inflatable boats (RHIB), these are fiberglass hull boats with inflatable sponsons
[ ]

Patrol Coastal (PC) ships

Length of these vessels ranges from the 4.7 m (15 ft 5 in) CRRC to the 52 m (170 ft) Patrol Coastal. Draft
of these vessels range from 0.3 m (1ft) to 2.4 m (7 ft 10 in).

436 MW

Mine capable ships and aircraft require mine employment planning and execution of mine laying
exercises to achieve and maintain combat readiness in this critical mission area. Carrier Airwings conduct
mine warfare exercises during the IDTC, typically in conjunction with higher operational tempo exercises
such as COMPTUEX or JTFEX. All mines used in this training are non-explosive and are recovered from

the sea.

Two designated mine practice areas located north and south of the Vieques Inner Range Complex are
used for exercises (Figure 4-2). Only non-explosive ordnance is authorized for use on these ranges.
These mining areas provide services for practice sessions and mining exercises. South Ranges A and B
are the areas most frequently used for these events. Annual usage as measured by total mines dropped
since 1982 is shown in Figure 4-3. In addition, practice MK-76/MK-106 and MK-58 marine smoke markers

are used for training on the ranges.

Procedures for mining exercises at Vieques are tightly controlled with built-in safety procedures.
Coordination with AFWTF RCO’s is required and recoverable practice mines/shapes with installed
locating devices are used for the carefully scored mine delivery exercises. The mining ranges at Vieques
play a key role in training Navy units in the critical warfare competency of mine warfare. The procedures
in place have helped ensure exercises are conducted safely to minimize danger to personnel and

property.

Recoverable mine shapes are environmentally proactive alternatives that provide additional training for
Explosive Ordnance Disposal (EOD) teams that furnish recovery services and post-exercise scoring.
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Figure 4-3. Vieques Mining Range Usage

During a training event, up to 100 non-explosive mine devices may be used although typically only about
40 devices are used. The non-explosive mines are made of standard concrete and weigh between 500
pounds and 1,200 pounds. The mines are dropped from planes or ships to the sea floor or they are
suspended in the water by a cable and anchored to the sea floor. The aircraft would drop the mines from
200 feet to 25,000 feet AGL with most drops occurring from 200 to 1,000 feet AGL. Minimum water depth
required for planting the mines is 40-150 feet. Mine warfare-training exercises typically would occur
during the daytime hours, but the exercises may be conducted at night. No illumination would be used for
nighttime mining exercises. Both the mines and anchors would be recovered after the exercise. Mine aim
points would be chosen to avoid placing mines on coral reefs (efforts would be made to avoid coral reefs

by 250 yards, if possible).
4.3.7 NSFS

Shipboard gun crews on U.S. Navy ships must qualify during IDTC. Forward air controllers and spotters
must be trained together to facilitate the coordination required in combat. Marine Corps forces ashore
have limited artillery and depend heavily on NSFS to protect and defend engaged troops. Combat forces
assigned an amphibious assault rely on NSFS and CAS to establish a beachhead. While LCAC's can
transport heavy tanks and artillery rapidly to the beach, NSFS and CAS are essential to suppress enemy
defenses until they can be unloaded, and to prevent enemy counter attacks once Marines are ashore.

There are three methods of conducting NSFS: firing on a beacon, direct fire and indirect fire. All are
challenging evolutions requiring highly trained crews. Firing on a beacon, which (in training) is only done
to check the accuracy of fire control systems, entails tracking a beacon or fixed point by radar and
offsetting the fall of shot from that known point. Direct fire is NSFS aimed visually from the ship itself.
Indirect fire is conducted when a ship responds to a request for fire support from friendly forces (an
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observer) on the beach with the landing forces. A request for fire begins with an estimate of a target
position being passed to the ship.

The ship, navigating precisely for extended periods of time must plot the target, compare the target's
position to itself, and pass fire control data to the gunners. This information is fed to the fire controi
computers, and then double-checked against the position plotted on a map. Weapons handlers ensure
the guns are loaded with the correct ammunition. The guns are then fired remotely. If the first shots miss,
corrections must be made immediately. This evolution entails the coordination of up to 40 Sailors, acting
with enough speed to hit a moving vehicle.

The Vieques Range LIA is the only location where Atlantic Fleet ships conduct NSFS training and
qualification. From 1983 to 1999, the Vieques Range LIA has served an average 77 ships per year (U.S.
and Allied) in qualifying to support Marines and other troops ashore with NSFS. During 1998, 70 ships
used the inner range facilities at Vieques (62 U.S., 8 Allied); approximately 7,300 rounds of five-inch
shells were fired from surface ships into the LIA.

A typical exercise starts with a ship 8,000 to 12,000 yards to the south of the targets and takes
approximately 80 to 130 rounds over approximately a four-hour period.

4.3.8 NCW

NCW training could involve approximately six small boats (Inshore Boat Units (IBU)) approximately 27-30
ft in length that will conduct standard small arms weapons training. NCW units would fire from
maneuvering boats in an area close to shore to inland targets in the LIA. No personnel will come ashore
nor does this training involve amphibious assault craft, landing craft or vehicles crossing the beach. Small
arms and non-explosive 40-mm rounds would be fired at the same inland targets as those used for
NSFS, and as those used during the SACEX mortar/artillery fire from the EMA into the LIA.

4.3.9 Small Arms Training

Small arms training take place within the Inner Range at Vieques (EMA and the LIA). From FY1994 to
FY1998, there were on the average 28 days of small arms training within the Inner Range at Vieques
(Department of Defense 1999). USMC, Air Force Special Operation forces, the Puerto Rican Army
National Guard, and international Marine forces use the EMA to conduct small arms training.

Eight small arms ranges were established in 1966 along the northern coast of the EMA. Ranges are
designed so that ordnance does not overshoot the range. Following is a list of the type of training at each
of these ranges (Table 4-3).

Table 4-3
Small Arms Ranges Types within the Inner Range at Vieques
RANGE | SMALL ARMS TYPE
1 Squad-size fire and maneuver range (service rifles, pistols, and submachine
weapons) rolling terrain and random targets.
Pistol and shotgun fire range.
Light machine gun range
Hand grenade range
Grenade launcher range with fixed targets.
Rocket range.
Rocket range.
Demolition range with an overhead bunker and cleared demolition area (Inactive).

Source: Ecology and Environment 1986
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4.3.10 Special Operation Forces (SOF)

Special Operations Forces (SOF) use the Vieques ranges to integrate, coordinate, and execute complex
and difficult simulated live fire special operations missions. Components of the Special Operations
Command (SOCOM) use the Vieques range complex on a regular basis. The Naval Special Warfare
Development Group also uses the range between four to eight times annually. Due to the variety of
training and opportunities to integrate and train with conventional forces, the range is critical to the
readiness of SOCOM and its components.

The Special Operations component of U.S. Southern Command has recently relocated to Roosevelt
Roads Puerto Rico from Panama. This command is comprised of about 300 personnel and has a theater
requirement in support of Commander-in-Chief, U.S. Southern Command to provide the same types of
services that SOF as a whole must provide in support of ail war fighting Commanders-in-Chief. As such,
the Navy is working to provide Special Operations Command, South access to training ranges to maintain
proficiency in standard areas of Special Operations Forces expertise as well as theater specific
requirements consistent with training already described within this document.

4.4 EXERCISE DATA AND PROJECTED ANNUAL EXPENDITURES

The information provided is based upon analysis of Navy training requirements, After Action Reports from
Navy exercises at Vieques Inner Range conducted from May 1, 2000 to May 1, 2001 and guidelines as
set forth by the Presidential Directive of January 2000.

Projected annual cumulative expenditures: (all ordnance and expenditures are non-explosive):

e Aircraft Sorties: (Strike/CAS/support) 7,590

e Air-to-Ground Ordnance:
ATG bombs: 13,404 (25!b to 2,0001b)
ATG rounds: 600 2.75 rockets

9,000 rds 20mm
3,900 rds 25mm
42,000 rds .50cat
30,600 rds 7.62mm

MINEX: 600 (500Ib ~ 1000Ib)
e NSFS: 10,200 rds 57/54
e Ground Element/
Crew Serv Weps Training: 900 rds 105mm/150mm artillery

1,500 rds 81mm mortar
1,200 rds 60mm mortar
180 rds 60mm mortars (flares)
120,000 rds 7.62mm
40,000 rds .50cal
80,000 rds 5.56mm
19,000 rds 40mm Training grenades
672 rds 40mm lllumination rounds

Following analysis of the available data regarding the training at the Inner Range, the following
assumptions can be drawn:

e The ninety days of training at Vieques, that was authorized by Presidential Directive

e The Navy could conduct 3 JTFEX, 3 COMPTUEX and 4 ULT events in a year, given that each
COMTUEX uses 21 training days, each JTFEX uses 5 training days and each ULT uses 3 days at
the Inner Range, and further considering an average cycle time of 43 days between COMPTUEX

and JTFEX events.
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5.0 DESCRIPTION OF THE RESOURCES OF THE INNER RANGE
51 TERRESTRIAL RESOURCES

The following section provides a description of the terrestrial resources in the project area constituting the
environment of the federally listed species evaluated in this Section 7 consultation.

5.1.1 Land Resources

The proposed action is located on the eastern end of Vieques Island and is comprised of the Inner
Range: the EMA, and the AFWTF (which inciudes the LIA and Punta Este) (see Figure 1-2). Figure 4.1
shows the LIA and the layout of targets. A series of rolling hills and peaks, and narrow, low-lying coastal
zones characterize Vieques. Generally, the hills on the western portion of the island are gentler and more
rolling than the rest of the island and have a deeper soil profile. The hills on the eastern end of the island
are more angular and rugged in appearance and have more exposed rock surfaces. The central hills are
generally steeper on the northern faces versus the more gradual southern slopes. Several low-lying
coastal zones are located on the island. The largest of these are located near the northwestern corner of
the island, near the eastern end of the island (north of Bahia Salina del Sur), and in the southern valley
between Esperanza and Bahia Tapon (GMI 1996).

The highest elevations are found on the western portion of the island, and decline along an axis that runs
through the center of the island to the east. The highest peak on the island is Monte Pirata, which lies
near the western end of the island at an elevation of 984 (300 meters [m]) ASL. The highest peak on the
eastern side of the island is Cerro Matias, with an elevation of 450 ft (137 m) above ASL. Although the
8,000 acres on the west end of the island have been transferred (per Presidential Directive of January
2000), Monte Pirata and Cerro Matias are both still Navy-owned lands.

The EMA, or western portion of the Inner Range, encompasses approximately 11,000 acres (ac) (4,451
hectares [ha]). Primarily, Fleet Marine Forces Atlantic (FMFLANT) uses this area, and occasionally other
allied forces to conduct training for marine amphibious units, battalion landing teams, and combat
engineering units. The majority of the EMA is largely undeveloped and covered with dense thorn scrub
and lowland/upland gallery forest vegetation. Camp Garcia is located on the western portion of the EMA.
The Navy maintains a small maintenance and security section at Camp Garcia for administrative
purposes. Camp Garcia occupies approximately 240 ac (97 ha) and includes a 200-ac (81 ha) airfield
immediately to the south. The airstrip is approximately 4,898 ft (1,493 m) long and includes a parallel
taxiway. Environmentally sensitive areas within the Inner Range include extensive mangrove forests and
lagoons, three bioluminescent bays (Puerto Mosquito, Puerto Ferro, and Bahia Tapén), seagrass beds,
coral reefs, near-shore coastal waters, and lowland/upland gallery forests.

The Inner Range contains various lagoons, associated mangrove forests, and beach areas that also have
been identified as environmentally sensitive. These areas include Laguna Puerto Diablo, Laguna Anones,
Bahia Playa Blanca, Cayo Conejo, Laguna Matias, Yellow Beach, Bahia Jalova, and the lagoons and
associated mangroves found along the eastern portion of Ensenada Honda. The extreme eastern end of
the Inner Range is a conservation zone. Major training exercises are conducted primarily in the LIA,
which covers approximately 300 ac (364 ha) at the eastern boundary.

The majority of soils on Vieques are residual in nature and there is a shallow soil profie on the eastern
end of the island where soils are fine-grained with high clay content. Soils on the western end of the
island are somewhat better developed (coarse-grained, primarily arkosic material, subordinate amounts
of clay). Larger valleys on Vieques are filled with alluvial, stream-laid deposits consisting of clay, silt,
sand, and gravel. This includes the large valiey stretching from Esperanza to Camp Garcia on the south
coast. The alluvial deposits are generally greater than 40 ft (12 m) thick. In addition, areas along the
shoreline are covered with deposits of beach, aliuvial, and wind-blown sand and lagoon and salt marsh
muds.
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Descalabrado soils are the most common soils found on Vieques (Figure 5-1). These are moderately
steep-to-steep (5 percent to 60 percent), shallow, well-drained soils found above consolidated volcanic
rocks. These soils are easily eroded and have severe limitations for agricultural and non-agricultural land
uses. Another common soil is the Vieques series, which occurs on moderate to steep slopes (5 percent to
40 percent) in dry uplands. These soils are shallow with good drainage, medium runoff, and moderate
permeability. The Coamo series is fairly common and these soils are gently sloped, deep, and fairiy rich.
Part of Vieques is covered by rock land where rock outcrops cover 50 percent to 70 percent of the
surface area with a slope of 60 percent to 70 percent.

5.1.2 Terrestrial Vegetation

Vieques lies in two life zones as classified by Ewel and Whitmore (1973): the subtropical dry forest life
zone, covering about 66 percent of the island, and the subtropical moist forest life zone at the higher
elevations. There have been 9 vegetation types identified on Vieques which included the following: (1)
sandy beach; (2) beach scrub; (3) dry evergreen beach woodland; (4) mixed dry evergreen and
deciduous woodland of the rocky coastal siopes; (5) ucar forest; (6) seasonal forests of high moisture
areas such as ravines and drainage areas; (7) moist deciduous formation of the inner hills and slopes; (8)
thorn scrub; and (9) mangroves. A general description of the common vegetation communities within the
Inner Range at Vieques is discussed below (Figure 5-2). Cover types presented in Figure 5-2 were
mapped based on recent (November 1999) true color aerial photography. The equivalent vegetation
types described by Ewel and Whitmore (1973) are shown in Table 5-1.

Table 5-1
Correlation of Cover Types Mapped by GMI (2000)

with Vegetation Types Recognized by Ewel and Whitmore (1973)
GMI Cover Type Ewel and Whitmore Vegetation Types
| Lagoon 1
Bare Ground 1
Beach 1 - Sand Beach
Salt/Sand Flat 1
Evergreen Scrub 2 - Beach Scrub
Forest Scrub 3 - Dry Evergreen Beach Woodland
Grassland 1
Mixed Woodland 4 — Mixed Dry Evergreen and Deciduous Woodland
i 5 — Ucar Forest
Thorn Scrub — Sparse | 8 - Thorn Scrub
Thorn Scrub — Thick 8 - Thorn Scrub
Forested 6 - Seasonal Forest, 7- Moist Deciduous
Mangrove 9 - Mangroves
Infrastructure 1

1 No Equivalent

The vast majority of the land area owned by the Navy on Vieques is undeveloped and supports a variety
of habitat types (Department of the Navy 1986). Mangrove swamps, lagoons, coconut plain flats, and salt-
sand flats occur along the coastal areas of Vieques. In addition, several unique or rare plant communities
exist on Vieques. These communities include bioluminescent bays, evergreen scrub, upland forest, and
lowland forest. Five species of endangered and/or threatened plants are found on Vieques and are
discussed in Chapter 6.

Thorn scrub communities are a common vegetation type and are interspersed with forested quebradas
(ravines) and other upland forest types (GMI 1996). Thorn scrub species include acacia trees (Acacia
sp.), mesquite (Prosopis juliflora), jujube (Ziziphus mauritiana), Zanthoxylum sp. (nho common name), box
brier (Randia aculeata), cat's claw (Pithecellobium unguis-cati), sage (Lantana sp.), and Croton sp. (no
common name) (Buell and Dansereau 1966).
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The evergreer scrub commurity s found ony on the dry coastal limestone uplifts atong the south coast
and eastern tip of Viegues and i1s not founa anywhere etse 1n Puerto Rico. This scrub commurity 15
composed of a variety of shrubs that grow on rocky coasts and limestone formatons that are exposed to
sea preezes Vegetation consists primarly of drought resistant shrubs with sclerophyllous leaves This
commuJnity 1s most extensive on imestone tormations of Pupta Este and on the south coast perinsuia
between Puerto Ferro and Puerto Mosquito. Typical species are the palmetto (Thrnax morrisi) and biack
toreh {Erthalis fruticosa).

The upland forest community (moist deciduous formations) 1s found mostly on the inner hills and siopes
primarily on the western side ot Vieques A few widely scattered remnant stands can be found within the
Inner Range in the hills east of Puerto Ferro, north of Laguna Yanuel, on a few hilitops north of Camp
Garcia, and on the upper siopes of Cerro Matias. Typical species are almacigo {Bursera sp.}, caper trees
{Capparis sp.). fiddlewood (Citharexylum sp.), "fish paison” (Piscidia carthagenensis). candle berry
1Byrsormima lucida). the legume “fustic” (Pictelia sp ). cat's claw, box brier, and myrtle trees (Eugenia sp.)

The lowland forest community {seasonal forests of high moisture areas} s limited within the Inner Range.
although it does occur along drainages and in quebradas. These forests include limited stands of the
legume genogeno (Lonchocarpus domingensis) and dense siands of acacta and mesquite trees.

Mangrove forests in the inner Range are located aiong the south and northern coasts (Sorrie et al 1881).
Mangrove communities and their associated open-water lagoons, shallow sall/sand flats or tidal mud flats
occupy approximately 1,327 acres (537 hectares) on Viegues (GM! 1996) Of 368 mangrove forest areas
on Vieques, 25 are entirely within the Inner Range. and one mangrove stand (Puerto Masquio) is partially
on Navy property Mosi mangrove torests are charactenzed as closed lagoon forests. aithough open and
ephemeral lagoons. as well as fringe and dwarf types, are also present. Mangrove species include red
mangrove (Rhizophora mangle}, white mangrove tLaguncularia racemosa), black mangrove (Avicernnia
germunans) ana buttan mangrove {Conocarpus erectus) {Proctor 1994, Lewis et al 1981 D'Aluisio-
Guerriert 1981 C ntron et al 1978, Calianan ot a1 1881 GAMI 1996)

Sandy beach and beacn scrub commuruties occupy the open sandy beach and adjacent beach
vegetation in the salt spray zone. Typweal species incil.oe the beach creeper (/jpomoea pes-caprae), sand
spur grasses {Cenchrum sp ), and seagrapes {Coccoloba uvifera).

513 Terresintal Wildiife Species

Viegues does not support a large number of terrestrial ventebrates, which is typical of offshore islands
Birds are the most abungant and diverse group of veriebrales a1 Vieques since the oceantc barrier does
not restrict them  In addition to the approximately 123 species of birds known to occur at Viegques. there
are 4 amphibian species, 14 terrestrial reptile species, and 7 terresinal mammal species reporied
(Raffaele 1983. Department of the Navy 1986). Two endangered species of birds are found on Vieques,
the brown pelican [Pelicanus occidentalis] and roseate tern [Sterna dougailii]).

Bats make up the largest group of marmmals on Vieques. Red frut bats and bats of the Tadarida genus
have been observed All other mammals were introduced by man to the island and include the house
mouse (Mus muscuius), rat (Raftus sp.}), mongoose {Herpestes auropunctatus), and domestic animals
such as cattle. horses, dogs, and cats The mongocse preys on sea turlle nests, eggs, and hatchlings,
nesting birds and may have aiso contributed to the elimmnation of most snakes on the island {Department
of the Navy 1986).

There have been at least 22 species of reptiles and ambphibians reported from Viegues (Department of
the Navy 1986). Four of these are marine lurlies. The remaining species include three frogs, the marine
toad (Bufo marinus), 11 lizards and geckos, the worm snake {Typhlops richardiiy and ground snake
{Alsophis sp.}, and one freshwater turtle.

The birds occurring on Vieques can be classified into [and birds, lagoon birds and seabirds. Each group
is represented by species that breed on Viegues as well as by other species such as non-breeding
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residents, winter migrants, and accidental strays Land birds are found in all terrestrial vegetation types,
the most common land birgs an Vieques are the commen ground dove (Cofumba passernna), zenaida
dove (Zenaida aurita), Caribbean elaenia (Elaerua martinica), gray kingbird {Tyrannus dominicensis),
rmangrove cuckoo (Coccyzus minor), bananagquit {Coerba flaveola), black-faced grassquit (7iaris bicofor),
yellow warbier {Dendroica petechia), Greater Antiliean grackie (Quiscalis riiger), green-throated canb
(Sencates holosericeus), northern mockinghird {Mimus polyglotics), pearlty-eyed thrasher (Maragarops
fuscatus). Antillean crested hummingbwd {Orthorynchus cristatus), and smooth-billed ani {Crotophaga
ary) (Sorne 1978; Department of the Navy 1986}

Lagoon birds are for the most part restricted to lagoons and the associated open water, mangrove forest,
and mudftat hahitats although land bwrds and seabirds can also be found in lagoons. Hefons and egrets
such as lhe cattle egret (Bubuicus itis), tri-colored heron (Egrefta tricofor), litle blue heron (Fiorida
caerulea), snowy egret {Egrefla thula), yellow-crowned mght heron (Nyctanassa wiolacea), and great
egret {Egrefta alba) are found in lagoons and most also nest on Vieques. Waterfowl, ralls, and grebes
also mnhabit the lagoons and include species such as the white-cheeked pintail (Anas bahamensis), ruddy
duck (Oxyura jamarcensis), blue-winged teal (Apas discors), common gallinuie (Galfinula chioropus),
Caribbean coot (Fufica caribhaea), clapper rai (Rallus longirostris), and pied-billed grebe (Podifymbus
podiceps) Shorebirds found in lagoons include the ruddy turnstone (Arenaria interpres), black-necked
stilt (Himantopus himantopus), black-bellied plover {Squatarola sguatarola). greater yellowlegs (Tringa
melanoleauca)}, lesser yellowlegs (Tringa flavipes), short-biled dowitcher (Limnodromus griseus), killdeer
{Charadrius vocifera), semipalmated sandpiper (Calidris pusilla), semipalmated plover (Charadrius
semipaimatus), and spotted sandpiper {Actitis macularia) These birds typically utiize the extensive
mudftats of the mangrove 1agoons (Sorrie 1978, Depantment of the Navy 1988).

At least 13 species of seabirds occur at Viegues These include the brown pelican, magnificent frigatebira
{Fregata magnificens), royal tern { Thalasseus maximus). brown booby (Sula leucogaster), laughing guil
{Larus atricilla), ieast tern (Sterna atbifronsi sooty terr. {Sterna fuscata) red-billed iropicbird (Fhaethon
dethereus), wite-tailed tropicbird (Phaethon lepturas), American oystercaicher, roseate terrn, sandwich
tern, and bridied tern These birds use rocky snores, cliffs. smaill 1siands. sandy beaches, and the iagoons
(Sorne 1978; Department of the Navy 1986)

Tne brown pelican ts an endangered spectes, and a nestng colony occurs on Cayo Coneso off the
southeas! coast of Vieques (Collazo et a!. 1998; Diaz 2000, GMI 2000a) The roseate tern was found
nesting on Cayo Conegju in 1978, which was the first nestng record for this species on Vieques
tDepartrnent of the Navy 198867 In addtion, recent observations of the roseate tern (Sterna dougaflii), a
ihreatened species, have been made on Punta Este anad off the south coast of the EMA {GMI 2000b),

52 MaRINE RESOURGES

Marine resources of concern to the proposed action nclude resources aiong the shorelines of the Inner
Range and offshore of these areas The following 1s 2 description of the martne resources of the project
area. consiituting resources utitized by federally protected species evaluated in this Section 7
consultation.

5.2.1 Physical Resources

Most of the island's marnne waters are classiied as suitable for direct humaen contact and for the
propagation and preservation of desirablie marine species. The only offshore waters that are limied to
indirect human contact are those near the wastewater discharges at lsabel Seqgunda and Puerto Real
{Department of the Navy 1986) Numerous coral reefs and seagrass beds occur along the coasl of
Viegues.

52.2 Biologcal Resources

Coral reefs are an important component of the natural coastal system of tropical seas and offer protection
to the inner waters of the cominental shelf and the coasts. The reefs constitute a food resource, provide
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for habitat, and scientsfic iInvestigation; and play an important role in coastal ecology because of their
Interaction with other ecosystems Coral reefs are among the most biologically productive ecosystems
and shelter a varety of fish and crustaceans (Figure 5-3)

There are approximately 800 species of reef fish known to occur at Puerto Rico, but none are endemic
{Causey et al 2000]. At least 131 species have been observed at Vieques ana nearby St Crox. The
most abundant reef fish {60 percent of fish observed in a 1985 survey) were damselfish (Pomacentridae),
parrot fish (Scandae), wrasses (Labndae), giunts iHaemuhdae), and surgeonfish (Acanthuridae). The
Canbbean has three associations of tish present - fish of grassbeds and sandflats, reef fishes, and open
water {pelagic) fishes — with overlap of habitat usage between alil three. Reef fish are the most abundant
and diverse fish association in the inshore waters around Viegues (Department of the Navy 1986},

From 1975 to 1990 reef fisheries severely decreased with 2 69 percent reduction in fish tandings (Causey
et al 2000). Coincidentally, there 1s evidence that large fish predators, and parrotfishes are absent from
reefs at Puerto Rico (Causey et al 2000} causing the proliferation of damseifishes, which harm coral
growth by algae farming on coral substrate. Over fishing of spiny lobster caused the populations of their
prized prey, coral eating maollusks, to increase and in turn impact elkhorn corals (Acropora palmata)
{Causey et al. 2000).

The most recent assessment of coral reefs of Puerio Rico as reported in Causey et al. (2000), found that
live coral cover was on the average 15.5 percent (3.7-48.9 percent) at 1-3 m depth, 0.6-45.1 percent at 6-
12 m depth, and 0-44 percent at 15-25 m depth From 1 to 12 m, the dominant live cover consisted of
algae (28-98 npercent) Puerto Rican coral reefs include 228 coral speciess 117 stony corals
{scleractinians), 99 soft corals and gorgonians, 13 coralmerphs, 3 fire corals. and 5 nydrocorals (Garcia
et al 2000; Causey et a! 2000 Boulder star corals {Montastraca annuiaris. M. faveolafa. M. franksi) are
generally the dominant taxa 1n areas containing high live coral cover. Other commonly dominant coral
taxa include Montastraea cavernasa. Pontes astrecides anag Diploria strigosa

Puerto Ricar corat reefs located riear the main 1slana have besn damaged largely because of urban and
industrial coastat development (Garcia et al 2000, Causey et al 2000} Severe anihropagenic impacts an
Puerto Rican main island reefs mclude deforesiation. dredging. agricultural runoff, raw sewage disposal,
and power plant runoff {Causey et al. 2000).

In 1979, corals and other reef organisms of Puerto Rico suffered mass mortanties due to white band and
black band disease (Causey el al 2000). In 1983, sea urchins (Diaderna anidiarum) experienced a
masstve die-off throughout the Caribbean Sea urching are now making a comeback in Puerte Rico
{Causey et al. 2000) In 19896, brain corals of Puero Rico were affected by white plague disease, and
during the 1980’s, corals in general suffered high morahity rates assoctated with mass bleaching events
The 1998 mass-bleaching event did not cause as much ceral mortahty (Causey et al. 2000).

There are three major reef types on the Puerto Rican shelf. rock reefs (mosily encrusted prominences
located witmin 2 10 m water depth), hard ground reefs {encrusted eohanite platforms in 5-30 m water
depth), and coral reefs (fringing, patch, bank, and shelf-edge formations) (UNEP/IUCN 1988, Garcia et al.
2000). Fringing reefs are tThe most commaon coral reef formatians in Puerto Rico. They are located mainly
along the northeastern, eastern and soutnern coastiines {e.g Cayo Diablo off Fajardo}. and small islands
of the eastern and southern coasthnes Shelf-edge reefs (18-35 m depth) are probably the best-
developed reefs with live cover exceeding 60 percent (Garcia et al. 20003,

Coral reets occur at Vieques Island as fringing, patch. and barrier reefs {Dodge 1981). The most studied
reef locations at Viegues Isiand are shailow bays {less than 10 m water depth) of the eastern end of the
island contained wittun the AFWTF {e g, Rogers et al 1978; Dodge 1981, Antonius and Weiner 1982;
Macintyre et al. 1983}, Up until 1983, the elkhorn coral Acropora palmata was a dominant coral taxon of
the shaliow {less than 4 m water depth) southeastern end of Vieques {Maciniyre et al. 1983) Coral in
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such bays accur mamnly on hard promontonies The remaining substrates of this shallow, potentially ugh-
energy environment included Thalassia seagrass beds, sand. rubble, and pavement (Regers et al 1978;
Macintyre et al. 1983}

From 4 m to an 8 m water depth, Bahia Saina def Sur contained assemblages of M annulars, D.
strigosa (bran corall, ang Siderasirea sideres (stariet coral) coral heads with scatiered 4. palmata
{Macintyre et al 1983). Most acroporids and P porites of Bahia Saiina del Sur were severely damaged
by storm waves duning Hurricane Dawvid 1in 1979 (Raymond and Dadge 1980}, Any remaining acroporids
have probably been decimated by subsequent storms and wnite band disease (Antomus and Weiner
1982; Gladfetter 1982), particularly during the 1980’'s and 19380's

Some of the near shore P. porites was reportedly damaged prior to Hurncane David in 1979 as a resuit of
range activities (Macintyre et al 1983). Most! of the damages caused by range activities during the 1870's
were documented on patch reefs along the northern shore of the LIA {(Bahia lcacos and Salinas), and at
Bahia Salnas del Sur {Rogers et al. 1978) Range activities are shown to decrease coral diversity
particularly closest to the shore.

Some very shatlow areas of the reef exhibit low diversity, low hve cover, and few coral taxa primarily
because of exposure at low hde and high temperatures {Rogers et al 1978). Increased sedimentation
induced by range activiies and the presence of debns has probably caused tocal siress or lasting
damage on corai colonies (Rogers et al 1978}, The exient of damages caused by range activities appear
fo be resiricted to few coral reef areas of the eastern end of Viegues {Antonius and Wemer 1982). Yet,
the overall condition of coral reefs of the eastern end of Vieques Island 1s probably largely influenced by
natural disturbances {recurrent trapical storms, the 1983 mass mortalty of Diadema antdlarum, coral
d.seases, rmass coral bigaching).

Bioluminescent bays are a phanomenon occasionaly found i protected tropicat bavs and have very
specialized physical chemical and biologreal characteristics. The bolurminescence s caused by an
accumulation of targe numbers of the cinoftagellate Pyrodirmun bahamense that emit ight when aisturbed
by the motiens of beoats, swimmers, and fish (Departamente de Recursos Naturales 1988). There are
three broiuminescent hays on Vieques — Bahia Tapon. Puerio Ferro, and Puarto Mosquito, Alf three bays
are located partially or completely in the South Coast Bays Conservation Zone which 1s a Class |
canservation area (GMI 1996}

Distrtoubion of seagrass around Viegues 1s shown n Figure 5-3. Seagrass floras are diverse in FPuerto
Rica and have a nigh net primary production. They provide nutrients and habital for many reef species of
ptants and ammals They are highly susceptible to damage caused by sedimentation, poor water quality,
and human activities. Juvenile fish use seagrass beds as shelter and adults and young graze on the
organisms ang detritus attached lo the grass blades. Larger carnivores \n turn prey upon these Both
adults and juvenile green sea turlles feed almost exclusively on seagrasses throughout the Caribbean.
The manatee also uses the seagrass beds as a food source (Kruer 1995, Carnbbean Fishery
Management Councii 1994, Reid and Kruer 1898, Zieman 1985}

A number of marine mammal species are known to occur in the coastal and offshore waters of Puerlo
Rico and the Virgin Islands, ncluding cetaceans (dolohins and whales) and one sireman species
(manatee}. The West Ingian manatee and the sperm, blue, humpback, and ser whales are federally listed
endangered spectes. Four species of manne wrtles are found in the Canbbean, three of which are known
to nest on Vieques. All sea turtle species occcurring 1n this area are Iisted as endangered or threatened.

Numerous coral reefs are found along the shallow coastal margin of Vieques and most occur along the
eastern end. The most commeon tyoe of coral reefs at Vieques are fringing reefs found adjacent to the
shareline, patch reefs, and bank/barrier reefs. Environmental factors affecting the reefs include wave
exposure, light intensity, bottom profile, sedimentation, and seasonat abrasion These factors affect the
development of animal and plant communities and result in distinct coral zones at different depths and
positions acrass the reef (Rogers et. a1 1978)
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Suitable habitat for beautiful goetzea may exist in the quebradas along the north coast of the Inner
Range; however, specific surveys for beautiful goetzea aliong the quebradas have not been conducted.
The mgh probability habitat occurs on the north side of the EMA in areas where training activities do not
DCCUr.

Detailed descriptions of the plarts and therr habitat are presented in the following sections.
« Thaomas' lidftower (Calyptranthes thomasiana)

Thomas' lidflower is a small evergreen tree/shrub in the Myrtaceae (myrtie) family. It was listed as an
endangered species in 1994 and oceurs in moist forest where it is found in only three localities, cne of
which is Monte Pirata at Vieques {Center for Plant Conservation 1992, Federal Register 1993). Monte
Pirata is a steep hill compnised of Cretaceous plutonic rocks and is covered with large boulders. The soils
are Pandura-Very Stony Land Complex with 40 to 80 percent slope and are shallow, well drained,
moderately permeable, and acidic. Other locations of the plant include approximately 100 plants on
Bordeaux Mountain on St. John, in the U.S. Virgin Islands, and about 100 plants on Gorda Peak on Virgin
Gorda in the British Virgin Islands (USWFS 1997). Thomas' lidflower is normally found in the moist
deciduous formation of the inner hills and slopes that include semi-evergreen forests. This forest type is
characterized by trees that are 10 to 15 m {30 to 45 ft} in height, of which one-third to one-haif are
deciduous. A iower sirata with epiphytic orchids and vines is present. The most common species in this
forest type is the palm tree (Coccothrinax argentea) (USFWS 1997). This plant may reach 30 # (9 m) in
height and 5 inches (13 centimeters [cm]) in diameter. Its leaves are opposite, obovate to oblong, blunt at
the apex, and short pointed at the base. The leaves are shiny on the upper surface, and dull on the lower
surface, and have gland dots. Flower buds are obovoid, apiculate, and 0.1 inches (3 mm) long whiie the
flowers have four small, spatulate petals. The fruit has not been described {USFWS 1997).

It is unikely that Themas' lidflower wouid occur in the Inner Range due to lack of the appropnate habitat,
The predictive mode!l (see Appendix C) snows that If appropnate habitat were present, this plant would
most iikely occur on steep hillstaes along the scuthern coast and central porlions of the lnner Range, or
along the quebradas in the north Previous surveys have determined that this plant is not present along
the southern coastal areas. Thomas' lidflower is reported to grow within dense semi-evergreen forests on
mountains at 300 feet to 800 feet (91 to 244 meters) altitude (Little and Woodbury 1980). The highest
altitude in the AFWTF 15 453 feet {138 meters) at Monte Jaiobra {the location of Observation Post-1 [OP-
1]}. The habitat at Monte Pirata on the western side of the «sland is more suitable for this plant and 10 to
12 plants have been reported as occurnng there {(USFWS 1089)

+ Chamaecrista glandulosa var. mirabilis

Chamaecrista glandulosa was listed as endangered in 1990 and 1s extremely rare within its range. This
small legume/shrub 1s endemic to white silica sands along the northern coast of Puerto Rico. Once
comman, it now 1s restricted to one area in Dorado and one area in Vega Alta. Scattered populations are
present along the southern shore of Laguna Tortuguero (USFWS 1994a). The sands where
Chamaecrisia glandufosa occurs on the north coast are between Vega Baja and Manati at near sea level
elevation. The soils belong to the Algarrobo-Coroze-Arecibo soil association, which are deep, excessively
drained, fine sands. At Laguna Tortuguero, Chamaecrista glandulosa is found growing on almost pure
sands, with no organic layer, and frequently in open areas. Charnaecrista glandulosa is a prostrate,
ascending or erect shrub up to 3 3 feet (1 meter) in height. Its branches are slender, straight, and wire-
ike. The leaves are alternate, evenly one-pinnate, 0.4 to 1.2 inches {1 to 3 cm) long, 0.2 to 0.4 inches
(0.5 to 1T ¢m) wide, and have some scattered whitish hairs. The stipules are persistent, striate, and about
0.8 inches (2 mm) leng. The leaflets are mebranaceous, usually in 18 pairs, 0.1 to 0.2 in {3 to 6§ mm} long
and 0.02 to 0.0G inches (0.5 to 1.5 mm) wide. Its flowers are solitary and have a yellow corolla. Mature
fruits {legumes) are flat and 1 to 1.6 inches (2.5 to 4 cm) long, with 12 to 15 seeds (USFWS 1994a).

Because Chamaecrista glanduiosa var. mirabilis occurs in open, sandy areas, there could be habitat
suitable for this plant within the LIA {(see Figure 6-1). The predictive mode! (see Appendix C) shows some
areas af high probability for this plant within the LIA. A historical record indicated that Chamaecrista
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gfandulosa nad been collected near Bahia Corcho by Dr George Proclor, however, Bahia Corcho was
intensively surveyed in 1996 for the plant and none were found (GMI 1997). In addition. recent surveys
conducted for this BA by GMI in 2000 aleng the south coast outside the LIA and aong the western coast
did not reveal any plants of this species

* Eugenia woodburyana

Euvgerma woodburyana, no common name. 15 a small evergreen tree in the Mynaceae family and s
endemic to southwestern Puerto Rico. There are approximately 150 individuals known from a range of
hills (Sierra Bermeja) in the municipalites of Cabo Rajo and Lajas. and from the Guanica Commonwealth
Forest. Eugenia woodburyana was listed as an endangered species in 1994 {(USFWS 1994, 1998) and
has been ncluded m the Center for Plant Conservation's Reporl on Rare Plants in Puerto Rico as iaxa,
which may become extinct within the next 10 years. It is also considered to be a critical piant by the
Naiural Heritage Program of the Puertc Rico DNER {USFWS 1994, 18984b). Eugenia woodburyana is
found in subtropical dry forest zones, which are either deciduous or semi-evergreen seasonal forests
{Puerto Rico Conservation Foundation 1999; USFWS 1998} Extensive areas of this forest type overle
imestore. The deciduous forest consists of tree and shrub strata in which the trees may reach 33 ft (10
m) in height Soils in the semi-evergreen forests retain greater moisture and the lrees are somewnhat taller
{(Puerto Rico Conservation Foundation 1999). Vegetation in the subtropical dry forest zone forms a
complete ground cover, leaves are succulent, and spiny and thorny species are common. Trees are
usually no more than 49 feet (15 meters} in height with crowns broad, spreading, and flattened. Euvgenia
woodhuryana may reach 20 feet {6 meters) n height The leaves are opposite, obovate. pilose on both
sides, with glandular dots below, and from 0 6 to 0.8 inches (1 5to 2 cm}long and 0.4 to 0.8 inches (1 to
1.5 ecm) wide. The calyx 1s 4-lobed and the petals are white. The fruit at maturity is red, 8-winged, and 0 §
inches (2 cm) in diameter (USFWS 1998},

It is mighty unlikely that Eugersa woodburyans wod'd occur 1In the Ilnner Range due to the lack of
appropriete habitat The precictive model (see Appendix C) shows that If appropnate habitat werc
present, this plant would rmost Likely occur on steep hilisiddes along the southern coast and central portions
of the Inner Range. or along the quebradas .n the north. Previous surveys have determined that this plant
s not present aiong the southern coastal areas In 18396 five Eugenia woodburyana individuals were
observed on the steep, southwest slope of Monte Pirata on the western side of the island {the highest
atitude in the AFWTF 1s 453 ft [138 m] at Monte Jalobra. the location of OP-1}) The Monte Pirata
population was a!so docurmented agan during a survey congucted during September 2000 (Wilkinson
and Cubina 2000). Two additional Eugenia woodburyana ndividuals were located on the north side of
Monte Pirata during a survey conducted by GM! on December 20, 2000.

+ Beautiful goetzea (Goetzea elegans)

Beautiful goetzea s a small tree in the Solanaceae (nightshade) family that occurs in moist irmestone and
moist coastal forests at 200 feet to 600 feet {61 to 183 m) altitude on the north coast of Puertc Rico
Beautiful goetzea was listed as an endangered species in 1985 Historically, it has been collected near
Aguadilia, Guajataca Gorge near Quebradillas, Guajataca Forest, Cambalache Forest, and in 1883 at
Jiménez near Rio Grande, north of the Luquillo Mountains (Little and Woodbury 1980). This piant is
restricted to sernr-evergreen forests of the subtropicar moist forest zone and, until a recent Viegues
discovery {(Wilkinson and Cubifa 2000}, had only been documented in the hills of northern Puerto Rico
These karst limestone hills were about 660 ft {200 m) in elevation The hmestone karst region is
characterized by undulating topography of low relief and some steep, rounded hills, sinkholes, caves, and
subterranean streams. Soils are timestone-derived, poorly developed, and excessively drained. Beautiful
goetzea occurs In semi-evergreen forests that are composed of an overstory of tree strata, with an open
understory and sparse ground cover. Most beautful goetzea populations {approximately 50 known
individuals on mainland Puerlo Rico) occur as relics in ravines and along fence fines The present
distribution of the species appears to be restricted to the mesic sites within topographic rmoisture
gradients of the limestone hills and may do best along seasonal watercourses. Beautiful goetzea reaches
30 feet (9 meters) in height with a stem diameter of 5 inches {13 cm). it has simple, alternate, elliptic
leaves with entire margins and a shiny dark green upper surface. Beautiful goetzea flowers and sets fruit
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between April and August. The perfect {tusexual) funnel-shaped flowers are yellow-orange in color. The
fruit 1s an orange, one-seeded berry up t© 1 inch (2.5 cm) in diameter and reported to be poisonous
(USFWS 1987},

The only locations that beautiful goetzea would e found in the Inner Range would be along any of the
four or five main quebradas that are located on the northern coast as determined by the predictive plant
maodel {see Appencix C) and appropriate habitat. This type of habitat is nol found within the LIA. Surveys
for beautiful goetzea in the Inner Range had not been conducted at the time of this report. Beautiful
goetzea had not previously been recorded in Vieques, but seven locations for the plants were found
during the Septernber 2000 surveys along the quebradas on the western end of Vieques. The number of
individuals at rach location varied from 1 to 30. Several beautiful goetzea were flowering and bearing fruit
al the time of the survey. The plants were restricted to the terraces in the bottom of the quebradas and
the lower slopes. Plants seem to be localized near confluences and around bends (Wilkinson and Cubifa
2000). This species appears to have always been rare and local in its distribution (Littte et al. 1974). Of
the six historical locations where beautiful goetzea has been found, only the three most recently
discovered sites in the Guajataca/Quebradillas area are still intact; the remaining three sites have been
extirpated since their discovery (USFWS 1987). The rarity of this species makes this discovery very
important for the native flora of Puerto Rico.

With the discovery of beautiful goetzea, the September 2000 survey expandecd the known range of
beautiful goetzea to Viegues and more than doubled the known population, from approximately 50
individuals to over 130 individuals. The seven new locations occurring alpng three major quebradas
represent a population of at least BO individuals with both mature adult and juvenile plants. Mature plants
in flower and fruit were reported from several locations All plants were found on the western end of
Vieques within the NASD {surveys were not conducted on the eastern end within the Inner Range)
tWilkinson and Cubiria 2000).

» Cobana negra (Stahlia monosperma)

Ceobana negra was listed as threatened n 1990 This mediurm-sized evergreen tree of the legume family
occurs In coastal woodlands of the eastern and soutnern districts of Puerto Rico. on Vieques, and on
Hispanicla (Liogier 1988). The largest known population 1s in southwestern Puerto Rico near Boqueron
and contains 23 mature trees and 35 seedlings Cobana negra usually grows n brackish. seasonally
flooded wetlands 1n association with mangroves Iis associates are ucar (Bucida buceras), black
mangrove. white mangrove, and buttonwood. Plants are also found on pasturelands adjacent to
mangrove forests. Nearly all of the known trees are growing at the edge of salt flats or shallow lagoons
that are inundated during the wet season. Although cobana negra trees are usually found adjacent to
black mangrove stands, they are limited to the drier, shghtly elevated soll not occupied by mangroves
(USFWS 1990) Cobana negra canreach 8 to 53 ft {2.4m to 16 m} in height and 1 to 1.6 f{ (0.3 t0 0.5 m)
in diameter The plant has pinnately compound, alternate leaves comprised of six to 12 opposite leaflets
with scattered black dots or glands on the lower surface. Yellow flowers are produced between March
and May. Fruits are approximately 0.8 inches to 1.2 inches (2 cm te 3 cmi in diameter and have a single,
large seed surrounded by a red, fleshy covering. Seeds are normally dispersed by animals and germinate
followtng burtal and recession of surface water (USFWS 1995a).

There are three known populations of cobana negra at Viegues totaling about 48 individuals. it is found
on Vieques near Laguna Yanuel (Ensenada Honda) and Laguna Kiani, bpth Class | conservation zones
(GMI 1996). The first site on the west side of the island in the conservation zone at Laguna Kiani has
histarically had one to three mature individuals of cobana negra. The trees are approximately 246 ft {75
m) away from the road in a transitional area between salt-sand flats and thick thorn scrub. Nearby
vegetation consisted of bastard gregre {Ginoria rohrii), mesquite, acacias, black mangrove, and
buttonwood {(GMI 18873,

The second site consisting of approximately 18 individuals was reconfirmed at a location along the
northwest shoreline. This population has been known about for sometime but has not been reported in
the literature. The population cccurs on the east end of a mangrove community at the edge of a dense
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forest in a transitional area between salt-sand flats and thick thorn scrub. It appears that these plants are
offshoots from a mature plant that was blown down I a hurncane {probably Hugo). The plants are in
several rows that radiate from the parent plant. No flowers or fruits were observed on any of the plants.
The most common species near the cobana negra are Bastard gregre mesquite, acacia trees {Acacia
farnesiana and Acacia macracantha), black mangrove, buttonwood, and white mangrove (Wilkinson and
Cubina 2000).

The thira population located at Yanuel Laguna in the lnner Range s represented by a2t least 20
ndividuais. The site 1s in the transitional area between mangrove forest and the upland forest narth of the
Lagecon, Bastard gregre. a species associated with cobana negra around Laguna Kiani on western
Vieques, also occurs in the upland forest of Laguna Yanuel. Other species present were buttonwood,
mesguite. box brier. ucar, almacige, biack mampeo (Guapira fragrans), and caper tree (Capparis
flexuosa)

With the verification of the population along the northwest shore of Vieques 1in September 2000, there are
rnow three confirmed cobana negra sies found on Vieques, none of which are in areas impacted by
military operation. The total number of plants at the three iccations 15 in excess of 48 indiwviduals.
However, the age structure of these populations 1§ dommated by older indwiduals or by plants
repreducing by vegetative propagation. No Howers, frutts, or young plants were observed at any of the
three locations (Wilkinscn and Cubina 2000},

A predichive model consiructed for this plant indicated only a small area of potential habitat exists within
the LIA (see Appendix C, Figure 5} Surveys conducted by GMI i November 2000 and January 11-13,
2001, found no plants present within the LIA All of the potentiat habitat within the LIA has been searched
on foot or 2y heicopter

612 Birds
Two federaly usted spec.es of Dirgs are known to coour a8t Vieques
« Brown Pelican (Pelecanus occidentalis)

The brown pelican was listed as an endangered species In 1970 except the U S Atlantic coast Floriga
and Alabama Brown pelicans typically inhabid coastal waters and nest on 1slands Brown pelicans breed
on Pacific coast islands. off of Costa Rica and Panama, \n the Galapagos, along the Atlantic, Gulf, and
Caribbean coasts, in the nerthwestern Bahamas, Greater and Lesser Antilles, southern Veracruz,
Yucatan Peninsula, and Behze, and along parls of the Sauth American coast. The brown pelican’s range
includes the Pacific coast of the Americas and parts inland while it occurs casually in the interior of the
southwestern U.3. and throughout the Atlantic, Gulf, and Canbbean coastal and insular areas (American
Ornitholegists’ Unien 1983}, The brown pelican is usuaily found in shallow estuarine water and seidom
ventures further than 20 miles (32 kilemeters [km]} out to sea This bird uses sand pits and ofishore
sandbars for daily loafing and nocturnal roost areas Nesting commonly occurs on small coastal isiands
that provide protection from predation and that are of sufficient elevation to prevent nests fram flooding.
Pelicans generally feed an blue fry {(Jenkinsia lamprotaenia), sharkmouth fry (Anchoa lyofepis). sprat
{Harenguia sp.}, and whalebone anchovy {Centengaulis edentulis). The adult pelican 1s dark gray-brown
in cotor with white about the head and neck. immature birds are gray-brown on the upper body and neck
and have white underparts Carnbbean pelicans often have dark plumage. The brown pelican reaches a
weight of up to 8 pounds (3.6 kilograms) and has a wingspan of over 7 feet (2.1 m) {Collazo n.d., USFWS
1986).

On Viegues, brown pelicans have been observed flying or roosting on rocky outcrops aiong the northern
coast of the Inner Range. along much of the southern coast of Vieques. and along the western coast of
Viegques, Traditional roosting sites include rocky outcrops near Punta Vaca and Punta Boca Quebrada
and on pilings near Mosquito Per. The brown pelican feeds in the waters of most of the coves and inlets
surraunding Vieques and aiso in some of the larger lageons such as the Laguna Kiam complex and
Laguna Monte Largo (GMI 1996). A nesting colony of brown pelicans occurs on Cayo Conejo — a small
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island located less than 0.5 mile (1 km) off the southeastern coast of Viegues just south of the LIA {Figure
6-2). The Navy entered into an agreement with the USFWS in the early 1980s to protect this colony. The
USFWS surveys on the colony have indicated that successful nesting is occurring (USFWS 1986).

It is also important to note that brown pel.can poputations fluctuate naturally and that the reasons for
these fluctuations are not well documented. For instance, one study noted that mean winter counts 0
Puerio Rico decreased 74 percent between the 1980s and 1990s (Collazo et al. 1998). The study pointed
out that contaminants levels were lower in the 1990s than in the 1980s and that only minimal losses of
roosting and nesting habitat were realized in the same period. The conciusion was that more research
(i.e.. a long-term study) is needed to determine the acceptable range of population fluctuation and the
reasons for these fluctuations (Collazo et al. 1998). An assessment of status and summary report of
literature was prepared by Dr. E A Schreiber (National Museumn of Natural History, Smithsonian Institute)
{Schreiber 1999} and is presented in Appendix G.

+ Roseate Tern (Sterna dougallii)

The roseate tern was listed as an endangered species in 1987 (USFWS 1593). The Virgin Islands and
islets off southwestern Puerto Rico suppert the largest population of roseate terns in the tropical Atlantic
(Raffaele et al. 1998). The roseate tern inhabits coastal waters, bays. and estuaries. It breeds along the
Atlantic coast of North America; in the Florida Keys, Bahamas, Cuba, Jamaica, Hispanicla, Puerto Rico,
Virgin Islands, Lesser Antilles: and on islands off Venezuela, Belize, and other parts of the Caribbean and
the world The roseate tern winters in the Americas along the eastern Caribbean and also in other parts of
the Atflantic coast and the world It migrates at sea off the Atlantic coast of North America to the Florida
area The roseate tern nests on sandy beaches, open bare ground. and grassy areas and under tumbied
bowders primarity on stands. It is mostly pelagic and occurs rarely along seacoasts, bays, and estuaries
during the nonbreeding season (American Ornithciogists’ Union 1983}, Distinguishing characteristics of
the roseate tern include its very long, deeply forked tail, pate gray mantle and primaries, tai extending
well beyond wing tips when at rest, and the ungerside primary feather tips with littte or no blackish
colcration. The breeding adult has a black bill with some red and a black cap, the non-breeding adult has
a blackish bil. and indistinct dark marking on the shoulder and forehead. The juvenile has a dark forehead
and grown, a blackish bill, a mottted back, and a shouider with indistinct marks {Raffaele et al. 1998).

The presence of the roseate tern within the Imner Range 1s not as well documented as the brown pelican.
Recently, the species has been observed on a few occasions in fight over the Inner Range. The first
nesting record for roseate terns was on Cayo Conejo in 1978 (Depariment of Navy 1986). Roseate ferns
were not observed during 1985 survey, but the survey was not conducted during the breeding season.
The roseate tern has not been observed breeding, nesting. or roosting within the LIA. A USFWS biologist
first noted the occurrence of roseate terns (two observations) on the south side of the LIA during training
exeroises in June 2000. These birds were observed from OP-1 and were flying over the east side of
Bahia Salina del Sur. Area search surveys of coastal areas in the EMA and LIA were initiated 10 late July
2000 by GMI hiclogist as part of the Neotropical bird surveys. One resting roseate tern was observed on
Cayo Yalls with nine resting sandwich terns on July 31, 2000 (see Figure 6-2). Four roosting roseate
terns were noted on Cayo Yallis on September 12, 2000 (GMI 2000b). In general, roseate terns prefer to
nest in colonies, {(Burger and Gochfeld 1988) and no such colonies have been found within the LIA
although no specific surveys have been conducted. Recently, GMI personnel aobserved a group of roseate
terns during an aenal survey in June 2001 on the east end of Punta Este. On July §, 2001, Mr. Oscar
Diaz and Mr. Winston Martinez (NSRR) wisited the area and cbserved approximately 15 to 20 roseate
terns. At least three nests, with cne egg in each one, between the crevices of the rocks were recorded.
Ajthough nesting habitat {i.e., cays} would not be found in the Inner Range, it does exist on Cayo Conejo,
Punta Este, and possibly Cayo Yallis (Department of Navy 15986, Schreiber 1999).
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6.2 MARINE SPECIES
621 Fish

There are no threatened or endangered fish species histed as occurring for Puerto Rico. The jewfish
(Epinephelus itajara) and the Nassau grouper (Epinepheius striatus) are candidate species and, as such,
are not protected under the ESA Concerns about their status indicate that these fish may warrant listing
in the future,

6.2.2 Sea Turtles

Sea turtles spend nearly all of their ives in the water. Females must emerge periodically from the ocean
to nest on beaches. Sea turlles are long-lived, slow-reprogucing animals. It is generally believed that all
sea lurtle species spend the first few years of their lives in pelagic waters, occurring in driftlines and
convergence zones (in sargassum rafts) where they find refuge and food items that accumulate in surface
circulation features (Carr 1986, 1987). Genetic analysis of sea turtles has revealed in recent years that
discrete, non-interbreeding stocks of sea turtles make up “worldwide extensive ranges” of the various
species.

Six sea turtle species have documented sightings in the Caribbean Sea. These are the loggerhead sea
turlle (Carefta carefta), green sea turtle (Chelonia mydas), leatherback sea turtle (Dermochelys coriacea),
olive ridley {(Lepidochelys ofivacea), Kemp's ridley (Lepidocheiys kempii}, and hawksbill sea turtle
(Eretmochelys imbricata). The Kemp's ridiey has been reported in the Caribbean region on one occasion.
Four of the sea turlie species (hawksbill, green, leatherback, and loggerhead)} are known to nest in the
Caribbean. There are varying numbers of foraging hawksbills, greens, and leatherbacks present year-
round The hawksbill nests in low density on Vieques, and the species may be found In Vieques waters
year-round {Pntchard and Stubbs, 1982, GMI unpubl. data). The green turtle nests very rarely on
Vieques, but immature greens are found in small numbers on turlie grass pastures around the sland
{e.g.. Pritcharo and Stubbs, 1982, GMI| unpubl data). The leatherback nests in small numbers on
Vieques, but there 1s no evidence of the species being resident In Vieques island waters (e.g., Prtchard
and Stubbs, 1982; GMI unpubl. data). The toggerhead 1s extremely rare In Vieques waters (e.g., Rainey
1979, Pritchard and Stubbs 1982, GMI unpub.. data). Only one loggerhead individual was seen and
identified with ¢certainty during the 1980-81 survey (Pritchard and Stubbs 1982). The olive ridley is known
for Puerto Rico by two individuals {Caldweli and Erdman 1969, Horta et al. 2000). The Kemp's ridley sea
turile was known in the Caribbean by one individual, it was captured in a tangle net near Miskito Cay,
Nicaragua (Manzella et al. 1891}

Sea lurtles are illegally harvested throughout the region for meat, sheli, oil, and skins and are accidentally
captured in fishing gear. They can be impacted by oil spills and plastic debris; their nesting beaches and
feeding grounds continue to undergo degradation (Eckerl et al. 1892).

Three species of sea turtles, the hawksbill, leatherback, and green. nest each year on Vieques beaches
including beaches within the Inner Range. A conservation effort on Vieques was mnitiated in 1991 in
conjunction with the Naval Station Roosevelt Roads, Puerto Rico. As of July 2000. over 20,000 turties
were hatched in the hatchery faciity and released to the sea. Another B0,000 turtles were left at therr
nests and were protected and monitored over the years {Rainey 1979; Matos et al. 1992, Belardo et al.
1993, 1994, 1995, 1996, 1997, 1998, 1989, 2000).

GM!} began conducting aenal surveys for sea turtles via helicopter on 26 January 2000. GMI has
performed 161 surveys through 26 December 2000. These surveys were intended to locate turtle tracks
on the beaches and individuals In the waters within the Inner Range. GMI| personnel abserved 307 turtle
tracks on the beaches within the Inner Range. The number of turtie tracks observed averaged 1.9 tracks
per survey, and ranged from a low of 0 to a high of 13 tracks per survey. The number of tracks abserved
per survey by month ranged from a low of 0 in January te a high of 88 in August {Table 6-3 and Appendix
D)
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brown with numerous splashes of yeliow, orange, or reddish-brown on the carapace. The piastron s
yellowish with black spots on the intergular and postanal scales Juveniles are black or very dark brown
with light brown or yellow on the edge of the shell. limbs, and raised ridges on the carapace.

Hawksblll turtles are generaliy associated with corat reefs or other hard substrate areas In the Caribbean,
the hawksbili feeds almost exclusively on sponges (e g., Meylan 1988}

The NMFS has designated cribca nabitat tor the nawksbill sea turtle - the waters extending seaward
34548 miles (3 naubical miles or 5.6 km) from the mean high waterline of Culebra Istand, Puerio Rico.
Culebra is approximately 8.6 miles (1384 km or 7.5 nautical miles) to the north of Vieques' north
shorehne. The area around Culebra (specifically from Cayo Luis Pefa to Culebra Island} 1s an important
foraging ground for the hawksbill (e.g., Vicente and Carballeira 1992).

Nesting is usually on undisturbed, deep-sand beaches in the tropics. This turtie rarely nests on Fionda
barrier islands and is found occasionally on Puerto Rico and U.S. Virgin islands beaches Nesfing sites
include Culebra Island, Vieques, St Thoras, St John, and St Croix. The two most imporlant nesting
areas in the Caribbean are Mona Island on Puerto Rico and Buch Island in the U.S. Virgin Islands
(USFWS 1992; NMFS and USFWS 1993).

On Vieques, the hawksbill sea turlle utilizes all types of beaches for nesting but prefers those with
vegetated areas. From 1991 to 1899, 12 to 62 nests were identified each year with a breeding population
of 5 to 23 females. Nesting occurred on 4 to 15 different beaches on Vieques Twelve {12} nests
belonging to hawksbill sea turtles were identified during the nesting season in 1999 Nests were found on
Blue. Cayo Afuera, Jalova, Jalovita, Sixto Velez, and Yellow beaches within the Inner Range. Several
nesis were found on other parts of the isiand on Esperanza and Punta Arenas beaches (Matos et al.
1992, Belardo et al 1993, 1694, 1995, 1986, 1987, 1998, 1998, 2000}, The breeding poputation in 1949
was estimated fo be 8 hawksbill tema es (Belardo e* al 20001 Hawhksbilts prefer the area of Bahia Jalova
and Green Beach (western end) at Viegues

+ Green Sea Turtie (Chelonia mydas)

The green sea turtie 15 found worldwide in ternperate seas and oceans where . typically inhaoits fairly
shallow water inside reefs, bays, and inlets The maxmum estimated population of adult green sea turlies
15 600.000 worldwide (USFWS 1982). In U.S. Aftantic waters, green sea turties are found around the U.S
Virgin Islands, Puerto Rico, and the continental U S from Texas to Massachusetts.

The green sea turtle 15 the largest hard-shelled sea turtle; agults commoniy reach (39 4 inches) 100 cm n
carapace length and 330.7 pounds {150 kg) m weight (Hirth 1987). The turtle has a heart-shaped sheli
and single-clawed flippers. The adult carapace s smooth, keetiess, and light to dark brown with dark
mottling, the plastron 1s whitish to light yellow. Adult heads are light brown with yellow markings.
Hatchlings generally have a biack carapace, white plastron, and white margins on the shell and imbs.

The green sea turtie is the mast common sea turtle species in the coastal waters of Pueric Rico {Rathbun
et al. 1985) These iurtles are usually attracted to shallow waters of lagoons and shoals with an
abundance of seagrass {Carr and Catdwell 1956). Green sea lurlies found in the Caribbean are
herbivores, feeding on seagrasses, pnimarily Thalass/a (Bjorndal 1982).

The NMFS has designated critical habitat for the green sea turtle — the waters extending seaward 3 4548
miles (3 nautical miles or 5.6 km) from the mean high wateriine of Culebra Isiand, Puerlo Rico. Culebra is
approximately 8.6 miles (13.84 km or 7 5 nautical miles} to the north of Vieques' narth shoreline.

Nesting commonly occcurs on sloped open beaches with minimal disturbance. This turtle shows strong
nesting site fidelity and prefers beaches characterized bv usually rough seas with variable slopes and
highly unstable sand Impertant nesting beaches in the Caribbean are found on Mona and Culebra
tslands (Puerio Rice), on St. Thomas, St. John, and St Croix; and on Vieques {Lowe et al 1890, NMFS
and USFWS 1991b) On Viegues, green sea turtle activity appears to be confined to the eastern pan of

6-13 August 2001



N62470-95-D-1160 BA and ESA Species Consultation
CTC 0015 Viegues Isiand, NSRR, Puerto Rico

the istang (GMI 1995). particuiarly al Brava, Barco, and Blanca beaches From 1991 to 1899 0 to 39
emergent nests per nesting season werg counted on vieques During some years, nests could not be
confirmed due to Navy acliviies The population of females during these years was estimated from zero
{0) to 12. The most imiportant beach area for the green sea turtle is Torwuga Beach {northeast end of
island} (hMatos et al 1992, Belardo et al. 1993, 1994, 1885, 1996, 1997, 1998, 1939, 2000).

+ Leatherback Sea Turtle {Dermochelyes coriacea).

The eatherback sea turtle 15 distributed worldwide In tropical and temperate waters and s often found
near the edge of the continental shelf. The world's breeding population of female leatherpacks 15
estimated at 135 000 (Moler 1992) Leatherbacks have unique deep-diving abilittes (Eckerl et al. 1986}, a
speciaiized jellyfish diet (Brongersma 1972} and unique physiclogical properties that distinguish them
from other sea turlies {{ utcavage et a 1990, Paladino et al. 1990). This species 1s the most pelagic and
most wide-rangmng of sea turties, undertaking extensive migrations following depth contours for hundreds,
even thocusands, of kilometers {Morreale et al. 1996, Hughes et al. 1998). The leatherback’s distribution is
not entirely oceanic. It is commonly found i refatively shallow continental shelf waters along the U.S
Aflantic Coast (e.g , Shoop and Kenney 1952} and northerrs Gulf of Mexico {e g . Dawvis et al 2000).

The leatherback 1s the largest of the sea turtles, with an average curved carapace length for aduit turties
of 51 ft (155 cin) and weight ranging from 440 to 1.543 Ibs (200 to 700 kg) (NMFS and USFWS 1992}
The leatherback can be distinguished by s leathery skin and by seven longitudinal ridges along the
carapace. The carapace Is tnangular shape and is covered with a layer of rubbery skin, The head and
nech are black or dark brown with a few white or yellow biotches. The paddie-like clawless imbs are black
with white margmns and may have white spots Hatchlings are dark brown or black with white or yellow
carapacia keels and flipper margins.

Leatherback nesting occurs along the eastern border of Mexico. northerr border of Sauth America, and
along the coast ot Florida. Puerte Rico and 8t Crox, U'S Vrgin Istands Leatherbacks prefer beaches
backed with vegetaton. sloped sufficiently, ana close to deep and generally rough seas Sandy Point, 5t
Croix supports the largest concentration of nesting leatherback sea turtles in the U.S and possibly In the
northern Caribbear (Eckert and Eckerl 1983} In Culebra, Puerto Rico. there are approximately 100 nests
found annually {USFWS 1892) On the maimn island of Puerlo Rico nesting occurs on several beaches but
not my large numbers (NMFS and USFWS 1892). Prilchard and Stubbs (1982) reporled 26 nests an
Vieques dunng aenal surveys conducted from Getober 1980 to Ocwober 1981 On Vieques from 19891 to
1898, 14 tc 54 featherback nests were found each year The population of breeding females was
estimated from 9 to 30 per year Leatherbacks nested on 7 to 18 different beaches on Vieques (Matos et
al. 1992: Belardo et al. 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000} Fifly-nine {59) nests belonging
o leatherbacks were 1dentfied dunng the nesting season n 1999 Nesis were found on Blue, Brava.
Fanduca. Fosil, Jalova, Navic, Purple, Red, Saiina Sur, Sun Bay. and Yellow beaches (all located within
the EMA and/or AFWTF) (Belardo et al. 2000). The primary nesting beach area for leatherbacks 1s Yeilow
Beach Long-term studies in the U.S Virgin Islands and Puerto Rico show that females produce 5 to 7
clutches per year and return to the same nesting beach every 2 to 3 years. Clutch size averaged 80 to 90
yolked eggs

* Loggerhead Sea Turtle (Caretta caretta)

The loggerhead sea turlle occurs wortdwide in temperate waters in habitats ranging from estuartes {o the
continental shelf {Dodd 19288} An exact population estimate of loggerheads 1s unknown, however, current
estimates range from 40.000 to 50.000 nests annually (NMFS and USFWS t1891a).

The mean straight carapace length of adutt southeastern U S. loggerheads 1s approximately 3 ft {92 cm),
the corresponding mean body mass 1s approximately 246.1 pounds (113 kg) (NMFS and USFWS 1991a)
The ioggerhead sea turtle has a large head with blunt jaws. The carapace and flippers are reddish-brown
ang the piastron 1s yellow
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Coral reefs. rocky places, and shipwrecks are often used as feeding areas. Juvenile and subadult
loggerheads are omnivorous, foraging on pelagic crabs, mollusks, jeilyfish, and vegetation captured at or
near the surface (Dodd 1588; Plotkin et al. 1993). Adult loggerheads are generalist carnivores that forage
on nearshore benthic invertebrates (Dodd 1988)

In the western North Atlantic, there are at least four loggerhead nesting subpopulations. the Norhern
Nesting Subpopulation {North Carolina to norheast Flonda, about 28° N latitude); the South Florida
Nesting Subpopulation (29° N latitude to Naples); the Florida Panhandie Nesting Subpopulation {Eghn Air
Force Base [AFB] and the beaches near Panama City}; and the Yucatan Nesting Subpopulation (northern
and eastern Yucatan Peninsula, Mexicao) {Byles et al. 1996). Based upon the returns of tags applied at
nesting beaches, non-nesting adult females from the South Florida Subpopulation are distributed
throughout the Bahamas, Greater Antilles, Yucatan, eastern Guif of Mexico, and southern Florida {Meylan
1982). Turtles tagged in Florida have been found in the Bahamas, the Gulf of Mexice, throughout the
Caribbean, and as far away as Eurcpe (Moler 1992).

Nesting typically occurs on open beaches or aleng narrow bays having suitabie sail, often in association
with other turtle species Nesting of the loggerhead in the Caribbean occurs occasionally along the
Caribbean coast of Central America (Belize, Hondorus, Nicaragua), rarely in the Lesser Antilles, and not
known to occur in the British Virgin Islands (Eckert et al. 1992). A lecggerhead nesting on Vieques would
be extremely rare {e.g., Rainey, 1979; Pritchard and Siubbs, 1982; GMI 1996). No loggerhead turtles
were reported to nest on Vieques from 1991 to 2000 {(Matos et al. 1992; Belardo et al. 1993, 1994, 1995,
1996, 1997, 1998, 1999, 2000)

s« Qlive Ridley Sea Turtle {Lepidochelys olivacea)

According to the ESA, as amended, nesting populations of olive ridieys aiong the Pacific coast of Mexico
are listed as endangered and all others are listed as threatened. However, the NMFS intends to propose
upgrading the Atiantic population(s} of otve ridley to endangered (NMFS and FWS 1898). The aiive nidley
is considered to be the most abundant of all the world’'s sea turtles.

This s a paniropical species, occurring worldwide in tropical and warm temperaie waters. The common
range of this species s In the 20-degree isotherm (Marguez-M. 19901 Though thss species is most
commaon in the east Pacific, there are population{s) in the Atlantic. Extra-territonial records are known from
Cuba, Puertc Rico and the ecastern Caribbean islands {Marquez-M 1990). The olive ndley is a rare
vagrant in Puerto Rican waters (Caldweil and Erdman 1969).

The olive ridley 1s the smallest living sea turtle, with an adult carapace length usually between 60 and 70
cm (NMFS ang FWS 1988). Qlive ndleys rarely weigh over 50 kg Adults are olive or grayish green
above, but sometimes appear reddish due to algae growing on the carapace. The underparts are
greenish white, especially in younger specimens, becoming creamy yellow with age. The olive ndley eats
a variety of prey, with crustaceans playing a major role {(NMFS and FWS 1998, Marquez-M. 1890}
Identified prey includes a variety of mostiy benthic, but also some peiagic, prey items.

» Kemp’s Ridley Sea Turtle (Lepidochelys kemnpii)

The Kemp's ridley sea turtle is classified as endangered under the ESA (USFWS and NMFS 1892). |t is
considered the most imperiled of the world’s sea turtles. Currently, the nest totals exceed 3,000 per year
{Turtle Expert Working Group 2000). There are no estimates of the total abundance of the population
{Weber 1995).

The Kemp's ndley primarily occurs in the North Atlantic Ocean (Marquez, M. 1994). Though this species
is most common in the Gulf of Mexico, it 1s known to appear along the eastern seaboard of North America
to Nova Scotia (Lazell 1880, Morreale et al. 1992). Previously, there had been no Kemp's ridley recerds
from the Caribbean (Ross et al. 1989); however, there has been one confirmed occurrence of a captured
Kemp's ridley in the Caribbean near Miskito Cay, Nicaragua {Manzella et al. 1991} |t is considered rare
for the Caribbean region.
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There 15 a primary nesting beach at Rancho Nuevo. Tamautipas, Mexico (USFWS and NMFS 1992}, with
a few additional nests in Texas. Florida, South Carolina, and North Carolina (Meylan et al. 1990, Weber
1995 Foote and Mueller 2000) They seek open-ocean, pelagic habitats as post-hatchlings and smail
juventles then meove to benthic, near shore feeding grounds i warm waters, especially in bays and
estuaries, as large Juveniles and adults.

The Kemp's ndley is one of the smallest living sea turtles. It has a straight carapace length of around 65
cm, the adult carapace length is as wide as it is iong (USFWS and NMFS 1992). The carapace is
sormewhat heart-shaped, and distinctly ight gray. The Kemp's ridley feeds primanily on portunids and
other crabs, but also mollusks, shrimp, fish, and plant material {Ernst et al. 1884, Marquez-M. 1994). It
may possibly feed on shrimp fishery bycatch (Landry and Costa 1999},

Sea turtte stranding data have been requested from the Caribbean Stranding Network and the PRONER.
As of the report dale this data has not been received.

5.2.3 Marine Mammals

Twenty-eight cetacean, one siremian, and one pinniped {the hooded seal, which is considered extralimital)
species have confirmed or possible occurrence in Puerto Rice Until the 1950's, the Caribbean monk seal
was present in the Caribbean, but is now considered extinct (Le Boeuf et al. 1986) Puerto Rico and the
Virgin Islands have never been considered a localty where Canbbean monk seats were usually found
{Mignucci-Giannon 1989}

Cetaceans are divided into two major suborders: Mysticetl and Qdontocet (baleen and toothed whales,
respectively). Four of the six baleen whale species with confirmed or possibie occurrence in Puerto Rico
are listed as endangered Of the 22 toothed whale species waith confirmed or possible occurrence i
Puerto Rico, onty the sperm whale is listed as endangered. The only member of the Order Sirenia found
in Puerto Rico s the endangered West Indian manatee

The waters of the northeastern Caribbean are calving grounds for some cetacean species, while other
species utllize these waters year-round for feeding and reproduction. There is a relationship between
cetacean distribution and bottom topography in some areas {e.g.. Kenney and Winn 1987. Dawvis et al.
1998} Complex sea floor relief appears to enhance food availability. Cetacean distribution in many areas
ts related to the presence of hydrographic features. n particular, upwelling events, which serve to
concentrate zooplankton and micronekton bigmass, indicating richer concentrations of cetacean prey
{e.g.. Biggs et al 200Q). Hydrographic features are dynamic; therefore cetaceans occurring off the
continental shelf or away fram the shelf break will also have a dynamic distribution. Species that typically
ocour on the shelf, are outside of the major influence of eddies. Cetacean distribution off Puerto Rico and
the Virgin Istands 1s highly correlated to the area’s bathymetric relief (Mignucci-Giannoni 1998) Most
cetacean species in this area are sighted during the winter and early spring, with the increase in sightings
beginning in December, peaking 1n February, and gradually decreasing in March and April, with few
sightings from May through November {Mignucci-Giannoni 1998). Mignucci-Giannoni (1998) noted that
the seasonality of toothed whales coincides with the known spawning, inshore movements of octopus in
Puerto Rico.

Aerial surveys conducted by GMI in the Inner Range from January through December 2000 have found
cetaceans in or near the Inner Range (Figure 6-3). In March 2000, there were two sightings of humpback
whales: one an the norlh side of Vieques within the Inner Range, the other just outside the Inner Range
on the south side of the 1sland. A sighting was made of a sperm whale cow/calf pair outside the Inner
Range towards the southeast tip of Vieques in November 2000. One other whale sighting (unidentified
species) occurred outside the inner Range, towards the northeastern tip of Vieques in September 2000
Sighting data provided by the Navy (Figure 6-4; Appendix E) suggests that cetacean sightings occur
predominately 1n February and March, the months during which humpback whales would be expected 1o
be seen in the area. The Navy sighting \nformation provided, however, suggests sightings closer into land
than those made by qualified observers on aerial surveys conducted by GMI. A listing of marine mammal
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for a blue whale s from San Cristobal. the northern entrance ta the Panama Canal n 1922 (Harmer
1923} Thus, there appears to be httle justification for considering the biue whale to be a regular inhabitant
of the Canbbean

+ Fin Whale

The fin whale 1s the second largest whale species, by length The fin whate has unusual head coloration,
it is markedly asymmetnc with the right lower jaw being largely white in contrast to the rest of the head.
whnich 1s dark Fin whales are active lunge feeders, taking small \nveriebrates, schooling fishes, and squid
{Jefferson ef al 1993). Fin whales have a worldwide distribution and are most commoniy sighted where
deep water aporoaches the coast (Jefferson et al 1993} The fin whale makes regular seasonal
migrations between temperate waters, where 1t mates and calves, and the more polar feeding grounds
occupied in the summer months Acoushc recordings from passive-listeming hydrophone arrays indicate a
southward "flow pattern” 1n the fall from the Labrador-Newfoundland region, south past Bermuda, and into
the West Indies (Clark 1995). There are at least two stocks in the western North Atlantic, one centered in
Nova Scota and New England waters and the other in Newfoundland waters {Reeves et al. 1998}
National Marine Fisheries Service recognizes a single stock of fin whates in U.S. waters of the western
North Atlantic {(Waring et al 1987,

Fin/ser whales in Puerto Rico have only been ohserved north of Isla de Mona and south of Cayo Raiones
i Sahnas Most sightings have been from the Virgin Istands. equally distributed in the shelf, near snelf
edge and offshore waters, in areas of low sea floor relief The majority of sightings have been from the
winter or early spring and from the Virgin tsiands

+  Sei Whale

The ser whale 1s & medium-sized rorgual Ser whales skim copepods anc other small prey types. rather
thar lunging and gulping like other rorquats {Gambell 15851 Set whales are open ocean whaies, not cften
seen close to shore (Jefferson et al 1993y They occur from the tropics o polar zones. but are more
restricted to mid-lattude termperate zones than are other rorquals {Jefferson et al 1993} Pole-ward
summer feeding rugrations occur, and se whales generally winter i warm temperate or subtropica
waters Ser whales are nol common anywhere in U S Atlantc waters {Reeves et al 1998) The
southernmost confrmed records are strandings along the northern Guif of Mexico and n the Greater
Antities (Mead 1977,

+ Humpbach Whale

The humpback whaie 15 more robust In body than other balaenoplenids They nave rounded heads and
extremely long fippers that are often all or partly wnrite They occur in afl oceans, feeding in higher
latitudes during spring, summer, and autumn, and nugrating to a winter range over shallow tropical banks,
where they calve and presumably conceive (Jefferson et al. 1993) Humpbacks are adaptable lunge
feeders, using a variety of techniques to help concentrate krill and small schooling fish for easier feeding
iWinn and Reichley 1885, Clapham and Mead 1999). It 1s generally believed that humpbacks do not feed
while on their cabving grounds, though feeding behaviors have been observed (Mignucci-Grannoni 1989

During summer, there are six geograpnically distnct humpback whale feeding aggregations occurring
between latituges 42° N and 78°N Humpback whales from ail feeding areas mate and calve in the winter
{November through May with the peak being February through March) primarily in the West Indies,
although some animals have been reported in the feeding regions durng winter {e.g., Swingle et al
1993). At least 7.100 whales from the North Atlantic population of 9,300-12,100 humpback whales are
estimated to inhabit Canbbean breeding areas dunng winter (Smrth et al 1999)

Whaling data mnaicate that the eastern and southern Caribbean Sea formerly supported & large-scaie
fishery for humpback whales {e.g . Price 1985). During Feb-March 2000, acoustic detections of singing
humpback whaes in the eastern and southern Caribbean Sea formed the basis of a preliminary estimate
of the reiative abundance of humpback whales in the i1slands and coastal areas surveyed ta be 116
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whates n February and 123 n March {Swarz el al 2000} Results of that survey suggest that the
abundance of humpoacks in the eastern and southern Canbbean Sea is lower than it was duning the 19"
century Observed densities were one or two orders of magniude lower than those recorded from the
primary wintering areas In the eastern Greater Antiles. In the West Indies, the majority of whales are
found in the waters of the Domimican Repubic. notably on Silver Bank, on Navidad Bank, and in Samana
Bay (NMFS 1991) Humpback whales are also found at much lower densities throughout the remamnder of
the Antillean arc, from Puertc Rico {Mona Passage} lo the coast of Venezuela {e g., Winn et al. 1975,
Mattla and Clapham 1989) Mignucci-Giannon {1998) chserved two major areas of humpback whale
concentration: one along the northwestern coast of Pueric Rico, and the secend widely spread around
the northern Virgin Islands Humpbacks are sporadically seen between 5t Thomas and St. Craix, off St
Croix itself, and on the southern coast of Puerio Rico. Humpbacks were aiso reported near Isla de Mona,
tsta Desecheo, and along the north coast of Puerto Rico, at tirmes close to San Juan and Arecibo OFf the
northwestern coast of Puerto Rico, humpbacks aggregated more often in two areas: off Punta Higuero in
Rincon, and off Punta Agujereada (near Punta Boringuen) in Aguadilia. The only United States-controlled
portions of the breeding range are along the northwest coast of Puerto Rico, including Punta Agujereada
and nearby Punta Higuero and n the Virgin Islands (NMFS 1991} Females with caives and other whales
exhibiting behaviors associated with mating occur aleng the northwest coast of Puerto Rice. Humpback
whales have been sighted off Viegues Island, e.g., between Culebra and Vieques {e.g., Erdman et al
1973}, Stevick et al (1999 reported photographic matches of an individua! in Puenio Rico and Dominica,
dernonstrating an exchange between the eastern Caribbean and more northerly breeding area m the
Greater Antilles This supports the hypothests that humpbacks winterning in the West Indies belong to a
single papulation that distributes itself throughout the region during the winter.

Humpbace whates 1n ine Cartbbean are sirongly associated with banks and other shallow waters with low
sed floor relief (e g. Mignucc-Gaannoni 1938} Roden and Mulin {in press} noted, however that
humpback whates were alsc sighted 1In very deep water (water depth of all sightings averaged 2.877 m})
There are nine stranding records for this species for Puerto Rico (Mignucci-Giannont et at 1999) The
northwest and west coast of Puerto Rico nave most of the strandinos (Mignucai-Giannon! 19961,

«  Toothed Whale
¢ Sperm Whale

The sperm whale 1s the largest toothed whale Sperm whailes are distributed from the tropics to the pack-
ice edges in both hemispheres, atthough generally only large males venture to the extreme norihern and
southern portions of their range (Jefferson et ai. 1993). As a group, sperm whales seem to prefer certan
areas within each major ocean basin, which historically have been termed "grounds” {Rice 1989). As
deep divers. sperm whales tend to nhabtt oceanic waters, but they do come close to shore where
submarine canyons or other physical features bring deep waler near the coast {Jefferson et al. 1993)
Mesoscale patterns in the biclogical and physical envirenment are important .0 regutating sperm whale
habitat usage {Gniffin 1999, Biggs et al. 2000).

Sperm whales are widely distribdted 1in the Caribbean and are common in the deep water passages
between the 1slands and along continental slopes {Tarusk: and Winn 1876, Watkins and Moore 1982) In
the Puerto Rico/Virgin Islands area. sperm whales were observed 64 percent of the time near the shelf
edge, In areas of tugh bottom relief {Mignucci-Giannom 1998). Sperm whales have heen sighited off
Vieques [sland (Erdman et al. 1973; Mignuccr-Giannon 1998). Recently, sperm whales were sighted near
Vieques during the winters of 1995 and 1986 durning NMFES Caribbean surveys (NMFS 1895, Swanz and
Burks 2000} and in the Outer Range in 2000 (GMI unpubl data). There 1s only one record of a sperm
whate stranding on Vieques, which occurred 1in 1986, which accurred on Vieques {Caribbean Stranding
Network unpubl. data)

Despite the fact that recorded sightings and acoustical contacts would indicate that sperm whales appear
0 be more common during the fall {Oct/Nov) and winterrspring (as early as mid-Jan and rarely 1 May)
{Ergman et al. 1873, Watkins and Moore 1982, Watkins et al 1985), a review of stranding records
actually suggests a year-round presence of this species {Mignucc-Gianneni 1996} There are a total of 13
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reported strandings of sperm whales for 1867 through 1995 for Puerlo Rico and the Virgin !slands
{(Mignucci-Giannoni et al. 1999a).

Large mesopelagic sguid are the primary diet of sperm whales. other cephalopods, demersal fishes. and
occasionally benthic invertebrates may also be eaten (Rice 1989; Clarke 1996). Stomach content
analyses of sperm whales stranded in Puerlo Rico revealed beaks of unidentified squid species
{(Mignucci-Giannent 1996

s  Sirenian
« Wesl Indian Manatee

The West Indian manatee s the moest endangered of the marne mammals of Puerlo Rico. There are less
than an estimated 200 manatees in the Puerto Rico area (Mignucci-Giannoni, pers. comm, 2000). This
species accounts for 44 percent of all marine mammal-stranding records in Puerto Rico since 1980
{Mignucci-Giannoni 1998). Two subspecies of the West Indian manatee have been proposed: the Florida
manatee and the Antllean manatee (Domning and Hayek 1988). The Antilean manatee is found
throughout the West Indies, along the Caribbean coasts of Mexico and Central America, and along the
Atlantic coast of South America to central Brazil {Lefebvre et al. 1989). A recent study of mDNA lineages
for the West Indian manatee is not concordant with previous subspecies designations; it instead shows
three distinctive lineages for this species (Garcia-Rodriguez et al, 1998).

Shallow coastal areas, shelter from oceanic wave action. and availability of vegetation and freshwater are
important elements of manatee habitat {Lefebvre et ai. 1989). Manatees can exist for some time without
freshwater, but it is beiieved that they must have access to freshwater periodically to survive. Distribution
of the manatee is limited to low-energy, mshore habitats supporting the growth of seagrasses. Manatees
are herbiveres that feed oppertunistically on a wide variety of submerged, floating, and emergent
vegetation (USDQI, USFWS 1935b). The diet of the manatee n Puerto Rico appears to consist of turlle
grass (Thalassia testudinum), shoal grass {Halodule sp ), and manatee grass (Syringodium fliforme}, with
occasional use of mangrove and accidental ingestion of green alga {(Ulva lactuca and Caulerpa prolifera)
and hydrotds (Mignucci-Giannoni and Beck 1998) Manatees in Puerto Rico often fed on 7. testudinum
due to its abundance. However, manatees exhibit selective feeding by returning to specific sites with
abundant H. wrightir {Lefebvre et al. 2000}). They also appeared lo feed selectively on T. testudinum
shoots associated with clumps of the calcareous alga Haflmeda opuntia Diaz et al. (1992) suggested that
even though seagrass biomass appears to be tigher in Viegues than NSRR, the habitat of Vieques may
not be as attractive to manatees due to the paucity of fresh water sources.

As n other areas of the Caribbean, manatee distribution 1n Puerto Rico is not uniform Areas of
importance to manatees contain extensive seagrass beds, relatively calm waters, and freshwater sources
for drinking (river mouths, sewage treatment plant outfalls, and storm-drain discharges). Manatees in
Puerto Rico inhabit nearshore marine and estuarine areas, with the highest abundance on the east {in
association with Nava! Sfation Reosevelt Roads [NSRR]) and south shores of the island {Powell et al.
1981, Rathbun and Fossardt. 1986). Manatees congregate in coves along the southern shore of NSRR,
feeding on the sea grass beds and drinking fresh water from the oulfall of Capehanrt Sewage Treatment
Plant {Rathbun el al. 1986; Reid et al. 1993). Thus military installation may provide a sanctuary for Puerto
Rico's small manatee population, due to human aciivities being restricted n this area {Rathbun et al
1985, Reid et al. 1933} Other known drinking sites include the mouth of the Rio Humacao, Rio Blanco,
Rio Guanajibo, and Anton Ruiz (Reid 1995). In the area of NSRR, manatees have been sighted feeding
in Pelican Cove and Ensenada Honda (Rathbun et al. 1986: Freeman and Quintero 1990). There is high
use by manatees of seagrass beds in Bahia Algedones, west of Roosevelt Roads (Reid et al. 1993).
Although seagrass beds extend offshore and to depth >20 meters, most manatee feeding areas are close
to shore and in shallow water {Lefebvre et al. 2000).

The distribution of manatee strandings in Puerto Rico resembles the distribution of live sightings of this
species based on aerial surveys (Mignucci-Giannoni et al. 2000). The north, northeast and south coasts
of Puerto Rico have the highest stranding numbers of manatees (Mignucci-Giannoni 1998; Mignucci-
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7.0 DETERMINATION OF [|MPACTS TO FEDERALLY LISTED SPECIES INCLUDING
INFORMATION ON “NO EFFECTS"” OR "MAY AFFECT” STATUS OF PROJECTS ON
FEDERALLY LISTED SPECIES

This BA has been prepared In the context of a sigrificant record of consultation for military training
activities at the Inner Range. After decades of naval frainang at the Inner Range. federally listed species
have continued to thrive and newly listed plant species have been identified.

Naval training at Vieques began in post World War il years. The training was expanded and increased in
the mid/late 1970’s. In the late 1970’s, the Navy, FWS and NMFS began ESA Section 7 consultations for
use of the Range. Relying in part on the Navy's 1980 DEIS for use of the Range, the FWS and NMFS
issued Biological Opinions (BO's) in 1980 and 1982, respectively.

Naval training continued through the next decades. In August 199G, the Navy reintiated informal
consultations to determine the continued viability of the original BO’s. The Navy determined the BO's
needed to be updated and the Navy reinitiated formal consultations in November 1989, For a period prior
to this decision and while the Navy conducted studies and gathered fiterature to support this BA for the
reinittalizatton of formal consultation and continued use of Viegues, the Navy sought informal
consultations for individual training activities. The Navy determined and NMFS concurred that several
individual exercises over the approximate year time period were not likely to adversely affect any listed
species or their habitat, contingent on stated mitigation measures.

The FWS similarly concurred on early exercises in this period, butin July 2000 the FWS determined that
the Navy's training at the Range through December 2001, subject to express mitigation, would not
|eopardize any nsteo species and issued a BO for the stated period

Througheout the decades of the Navy's use of the Inner Range. tne Navy has no recorded docurmentation
or of any correlation beiween naval activities and adverse smpacts on federally listed species The Navy
has implemented numerous programs to enhance the protection of listed species on the Inner Range.
The continued presence and increasing numbers of new and existing listed species would indicate the
Navy's use and management of the Range provides a refuge for the species from encroachment of
myriad human activities.

7.1 TERRESTRIAL SPECIES
711  Plants

No effects are anticipated to occur to listed plant species since none have been found in the LiA, nor are
any expecied to occur there based on surveys and predictive models. Listed species found in the
remainder of the AFWTF and EMA are within conservation zones, which are off-limit to training activities.

Five species of plants listed as either federally threatened or endangered are knawn or suspected io
occur an Vieques Of these, only one species {cocbana negra) has been confirmed to exist within the
EMA. One species {beautiful goetzea) is likely to occur in the quebradas, and one species (Chamaecrista
glandulosa) could occur n the LIA, but it is not likely The remaining two species {Themas' lidflower and
Eugenia woodburyana) would not likely be found on the Inner Range because they usually occur on
mountains at higher altitudes in dense vegetation, and favorabie habitat does not exist on the eastern end
of the island.

Factors that could affect these plant species include direct impact from non-explesive bembing, hits from
stray rounds, fires, rcad maintenance, changes in drainage patterns, range refurbishment and
maintenance, or events that could accelerate erosion within the Inner Range. The onty plant that could
occur in the LIA is Chamaecrista glandulosa. However, this species has not been found elsewhere on the
island. and it is highly unlikely that it occurs in the LIA. Therefore, ne significant negative effects are
predicted due to these factors in the LIA. Road maintenance, and drainage/erosion factors could affect
beautiful goetzea and cobana negra and are discussed below.
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There may be suitable habitat for beautiful goetzea in the quebradas atong the norlh coast of the EMA
(see Appendix C; Figure 4), however, these quebradas have not been surveyed for goetzea If goetzea
are present in the quebradas, they could be affected by road maintenance, changes in drainage patterns,
or events that accelerate erosion i the quebradas. As long as activities are not conducted within the
quebrada streambed, next 10 the streambed, or upstream. adverse effects are not anticipated to occur
{the quebradas are not In an area that would be affected by non-explosive bombing or stray rounds).
Since quebradas are within Class |l conservation zones hmited miitary activities are permitted (GMI
1996)

Cobana negra 15 the only endangered/threatened plant confirmed to be located within the EMA. There is
a small population of 20 pius cobana negra indmduals at Yanuel Lagoon on the southern coast. Recent
surveys of the LIA nave not found any additional plants Al individuals are located within a Class |
conservation zone. No effects are anticipated to occur as a result of the exclusion of Naval training
activities n Class | conservation zones. No effects are anticipated to occur to Thomas' hdfiower or
Eugenia woodburyana since they do not likely exist within the AFWTF. In conciusion, no significant
effects to threatened or endangered plants are anticipated

7.1.2 Birds

Two listed bird spacies are known to occur on and near the Inner Range, brown pelican and roseate tern
{see Chapter 6} The potential adverse impacts that may occur to birds would hkely result from startle
responses to nose generated dunng mihtary traming activities. Impacts resulting from the proposed
training are detailed in the two subsections below

7.1.2.1 Brown pefican

No significant effects are anticipated to occur to the Brown Pelican pogulation at Cayo Caonejo given the
mitigation measures that would be employed durning the proposed training

The brown pelican colony on Cayo Conejo has been exposed to noise and activity from naval training for
almost 50 years. Schreher {(1899) reviewed existing data on the responses of brown pelicans to over
fight noise on Cayo Conejo and conctuded that "The 500 foot flight imit over Cayo Conejo that was n
effect during 1878 must have provided adequate protection for the pelicans since they had been nestng
there siccessiully for years. and since some flights were taxing place that were below that mit" In a
1878 reporl by Sorne. disturbance to seabirds was discussed In partictdar, Sorrie stated, "Ordnance and
craters were found on Cayo Conejo . yet exploding a 1,000 bomb on 16 June in the target area did not
flush the pelicans (information from W. Reagan). On 1 June a iow-flying helicopter caused the pelicans to
fly off their nests, circle once and return, whereas two human wisitors to the island’'s rocky shore caused
the pelicans to stay off the nests (exposing the eggs to full sun}) untit the wisitors jeft” Presumably, Sorrie
15 speaking of his visit to the island (May 16 — June 8, 1978) while he and W. Reagan counted birds from
the 'edges of the colony™ He estimated a total of 40-50 nests on Cayo Conejo (Sorne 1978}

Flight restrictions over Cayo Conejo have always put more restrictive lImits on heticopters than on fixed
wing aircraft. This 1s most likely based on the belief that hencopters are more disruptive to nesting and
foraging birds than fixed wing arcraft During a study of the effects of helicopter censuses on wading bird
colonies 1n Florida (Kushlan 1979}, observers watched the behavior of birds and considered it a drastic
disturbance if a bird left its nest and failed to return within 5 minuies. Lesser reactions consisted of
behaviors such as looking up, standing up, ar walking or Rying from the nest bul returning within 5
minttes. In all tests. no bird that left its nest failed lo return within 5 minutes. The conclusion was that
neither fixed-wing arcraft nor helicopters flying at aititudes as low as 60 m had any adverse affect on the
hirds Of the 220 recorded observations of wading birds, in 90% of the observations the birds either
showed no reaction or merely looked up. During the study. qualitative abservations were made on other
bird species mcluding Srown pelicans nesting on bushes. Observations of these birds determined that
they did not show any disturbance from helicoplers. Even when nesting birds abandoned their nests for a
short {ime in response to aircraft, predation did not occur to the nests {Kushlan 1979)
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Biack et al. (1583, 1984) reporied that the response by brown pelicans to F-16 overflights at 420 knots at
500 feet AGL consisted of no response, a look upwards, or changed position (to an alerl posture} and no
productivity hmiting responses were ohserved F-16 overflights did not result in any differences in adult
attendance, aggressive Interacttons, or chick feeding. Black also stated that in a reporl from a former
sanctuary warden at the National Audubon Society's Tampa Bay Sanctuary reactions from breeding
birds to military craft above 500 feet were limited to head movements In anocther report assessed by
Black, results at the same sanctuary in different years indicated that aircraft were usually at 1000 to 2000
feet and some suspected to be as low as 500 feet stili caused no reachons In the birds. In addition, the
poputation of breeding brown pehcans continued 1o increase fram 500 pairs in 1976-1978 up to 650-700
breeding pairs in 1980-1981,

Recently, observations conducted from OP-1 by three different biologists support Schretber's {1399)
conclusions (see Appendix G)

Observations by a GMI biologist (Manuel Figuerca-Pagan} on August 3, 2000 from 0645 to 1700 hours
reported no starlle response dunng helicopter and fixed wing aircraft over-fights (Appendix G). He
observed 35 to 80 pelicans present on Cayo Conejo or in the immediate area. Routine foraging behavior
and flights occurred arcund Caye Conejo and across the LIA during operations.

A Navy biologist (Oscar Diaz) noted a similar finding dunng exercises on August 17, 2000 (Diaz Memo,
Appendix G). According to the repon, the pelicans seemed accustomed to the noise and continued their
activities, including foraging and feeding chicks. The biologist noted 60 birds, 10 of them being chicks. No
observaticns were made during the training (i €., NSFS} that indicated any response to the gunfire. The
biologist discussed the findings with Dr Jaime Coliazo, whose dissertation inciuded work on tne brown
pehcans at Cayo Conegjo Dr. Collazo stated that he was not surprised about the observations and stated
that peacans and other seAabirds seem 10 be tolerant of noise evels that would be annoying to humans
and that as iong as their breeding grounds are not neqatively impacted by intrusive human presence. the
species would be safe.

The Navy, acting on a request by the USFWSE, conducted a two-day study on behawioral responses of the
Brown Pelican to noise generated during a JTFEX on Qctober 15 and 16 2000 (GM) 2000a) (Appendix
() The study. conducted by a GM! biclogist (Ross Rasmussen) involved observations of the birds on
Cayo Conejo over the first two days of the exercise and inciuded observations dunng four types of
training. ship-to-shore bombardment, helicopter flights, iand-to-tand aniilery and monar fire, and air-to-
ground bombardment All activities were carried out using non-explosive ardnance onfy, under similar
restrictions to those that would be used for the proposed training activities. The biclogist noted a
maximum of 41 adult birds and 19 young {chicks) The result of the study was that the training activities
did not appear to disturb parental responstbilities (feeding chicks), resting, or roosting of the adult
pelicans Young pelicans appeared to exhibit a short {1 to 2 minute) startle response, consisting of wing
flapping. at the initiatiorn of training on October 15" However. at the mnitiation of training on the second
day (October 16), the young pelicans did not exhibit any starlie response.

Recently, a2 five-day study was conducied of behavioral responses of the Brown Pelican to noise
generated during a JTFEX on June 25-29, 2001 (GMI 2001) (Appendix G) The study. conducted by a
GMI biclegist {Manuel Figuerca-Pagan} involved observations of the birds on Cayo Conejo over five days
of the exercise and included observaticns dunng four types of training: ship-to-shore bombardment,
helicopter flights, land-to-land artilery and mortar fire, and air-to-ground bombardment All activities were
carried out using non-explesive ordnance only, under similar restrictions to those that would be used for
the proposed training activities The biologist noted a maximum of 32 adut birds and 2 young (chicks).
The result of the study was that the traiming achvities did not appear to disturb resting, roasting, or
breeding {coputation) of the adult pehbcans. Young pelicans appeared to exhibit a short {1 to 2 mnute}
startle response, consisting of wing flapmng, at the mitiation of traning. These observations are
cansistent with those previously observed by other biologists.

Based on the onginal 1980 bioicgica) apinion, the approved mintmum was 500 feet for fixed wing aircrafl
and 1,500 feet for helicopters. These mitigation measures will continue to be enforced for the brown
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pelican colony on Cayo Conejo. These measures include: (1) under no circumstances will fixed-wing
arrcraft be permitted below 300 feet or helicopters be permitted below 1,500 feet AGL over or within a
1,000-foot radwus of Cayo Conejo, and (2} surveys for endangered bird species will be conducted during
the scheduled sea turlie/manatee aerial surveys. If a listed bird species is observed within 1,000 yards of
an active target, and if a change in the training aclivity is possible, NSFS exercises would select an
alternate target to be used until the birds move out of the area.

The aobservations of the brown pelican colony at Cayo Conejo indicate that during the long history of aver-
flights the population at Cayo Conejo has remained in place for decades (Schreiber 1999). A population
of 50 or mere nests was documented in 1971 (Sorrie 1975} as well as a population of 40-50 nests in 1978
(Sorrie 1978} Schreiber {1999) stated "The Navy presence has, in fact, protected the coleny from human
disturbance and probably extirpation. The restrictions set up for overflights over Cayo Conejo shouid be
adequate to protect the nesting birds, and the fact that the birds have been nesting successfully for years
attests to this. In my opinion, birds are only nesting there because the area is closed to humans and that
the birds are not disturbed by military training activities™. In a 1978 report on the status of the brown
pelicans on Vieques {Schreiber 1978) came to the same conclusion and strongly advised that the colony
be protected from humans coming ashore. Additionally, the USFWS issued a biological cpinion, in 1980,
concluding that Naval exercises conducted on Vieques were not likely to harm any of the endangered
species (manatees, brown pelicans, turlles) arcund and on the I1sland.

“The protections stipulated for Cayo Conejo and the Brown Pelican nesling cotony in the
Section 7 Consultation Package (Nov. 10 1999) are more than adequate to assure that
the breeding colony is not disturbed during military maneuvers. it stipulates that fixed-
wing alrcrafl will stay at 1000 ft or more when flying over the colony, and that helicopters
will fiy at 1500 ft vertical distance and 1000 ft horizonlal distance when transiting the area
of the colony In the past fixed-wing aircraft were allowed within 500 ft of Cayo Conejo
and the colony was apparently undisturbed {Schreiber 1578, Biological Opinion of FWS,
issued 16 May 1980} | see no potential harm of any sort occurring to the birds during
operations on the bombing range,  {Schreiber 1999)

"f cannot find any data to indicate that the military presence on Vieques has harmed
Brown Peficans. The closure of the area around Cayo Canejo is probably the onlfy reason
that the birds stil breed on this island. Brown Pehcans in the Caribbean are more
susceptible to disturbance than those in the southeast U.S. and they depend on having
nesting sites free from human disturbance to nest successfully. This is nof available in
most areas of the Caribbean. On Viegues we have the opporiunity to continue to make
sure Brown Pelicans and other birds have safe nesting sites.” (Schreiber 1999)

No significant impacts are anticipated to occur to the brown pelican population on Cayo Conejo given the
mitigation measures that would be employed during the proposed traiming. Any responses to naval
activities would be shorl-term and minor. In addition, any adverse impacts of Navy actvities to foraging
brown pelicans would be temporary, minor if at all, and the transitory nature of the operations at Vieques
as well as the cenditioning the birds have received over the years would make any impacts negligible.

7.1.2 2 Roseate Tern

No effects are anticipated to occur to the roseate terns on Caye Conejo, Cayo Yaliis, or Punta Este given
the mitgation measures that would be empioyed during proposed training. No effect is anticipated to
occur to the tern population nesting at Punta Este given that the nesting location being 1-1.5 miles from
the eastern friendly fire line.

The presence of the roseate tern within the Inner Range is not as well documented as the hrown pelican.
The species has been observed on a few occasions: nesting on Cayo Conejo (Department of Navy
1986}, roosting on Cayo Yallis, in flight over the Inner Range, and recently, nesting on Punta Este.
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Roseate ierns have only recently been identified in the LIA. In June 2000, a USFWS biclogist noted the
occurrence of roseate terns (two cbservations) on the south side of the LIA during training exercises
These birds were observed from OP-t and were flying over the east side of Bahia Sahina del Sur. Aerial
search surveys of coastal areas in the EMA and LIA were nitiated in late July 2000, One resting roseate
tern was observed on Cayo Yallis with nine resting sandwich terns on July 31, 2000 (see Figure 56-2).
Four roosting roseate terns were noted on Cayo Yallis on September 12, 2000 (GMI| 2000b). During the
summer of 2001, a small group of terns were observed nesting during an aerial survey on the east end of
FPunta Este by Oscar Diaz and Manuel Figuerca-Pagan. Mr. Diaz and Mr. Winston Martinez confirmed
themn to be a group of approximately 15-20 roseate terns on a site visit conducted on July 5, 2001, at teast
three nests were ohserved as well.

Although there are no current surveys to confirm whether roseate terns regularly nest on the Inner Range,
it is unlikely because of the absence of preferred nesting habitat (i.e., cays). It is more likely that the birds
observed were posi-breeding transients, feeding and resting in the area. If they do nest in the area,
smaller colonies of nesting birds may be disturbed and their nests abandoned more easily than larger
colonies.

Aerial surveys in support of exercises will continue to monitor any effects on the roseate tern. Ground
surveys will be conducted as necessary next spring.

Any impacts would most likely occur in the form of harassment from noise or human activity, and the
effects of this on transient birds would be minimal. In addition, any adverse impacts of Navy activities to
foraging roseate terns would be temporary, minor f at all, and the transitory nature of the operations at
Vieques as well as the conditioning the birds have recewved over the years would make any impacts
negligible. No impact is anticipated for the terns nesting at Punta Esie because the area s 1-1.5 miles
from the eastern friendiy fire ine of the LIA

72 MARINE SPEC ES
7.2.1 Sea Turtles

Five species of sea turtles have documented occurrence around Puerto Rico — the green, hawksbill,
loggerhead, olive ridley, and leatnerback The olive ndley and Kemp's ridley are considered rare vagranis
to Puerto Rico. Potential effects would nclude physical imury by non-explosive ordnance striking the
water's surface; damage to seagrass beds during amphibicus landings and from ordnances, debris-
related issues (chaff, flares, and parachutes); and collisions with vessels. For discussion purposes,
effects to sea turtles are divided into effects on nesting individuals (land-based effects) and effects on the
free-swimming, foraging or mating individuals {sea-based effects). There is some crossover, for example,
breeding females swimming toward the beach to nest. However, most cases can be seen as either land-
based or sea-based. Rainey {1979) and Pritchard and Stubbs (1982} discussed potentiai impacts of
Naval cperaticns around Vieques on sea turtles. It should be noted that the National Research Council
(1980) noted that sea turtles nesting in areas adjacent to military bombing activities, such as eastern
Vieques, might actually benefit, because the control of human access and the danger of unexploded
rounds greatly reduce the presence of egg poachers. No development activities or permanent lighting
exists on the beach area of the Vieques Inner Range.

7.2 1.1 Land-Based Effects

Land-based impacts from naval actwvities that could potentially affect breeding females, hatchlings, and
nests include non-expiosive bombing, hits from stray rounds, fires, soll disturbance, artificial lighting,
human presence, and beach vehicular driving. Other factors, not refated to Naval activites include
poaching and predaton. The Navy's management and controlled public access of the property limits the
potential poaching activihes. Predation has been reduced with the implemeniation of the sea turtle
management program.
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*« Human Presence on the Beach

Beaches, vital to the survival of sea turlles, are generally subject to coastal development and hazards
such as armoring, hitter, artificial hghting. and access by humans and domestic animals (e g., Coston-
Clements and Hoss 1983 Traffic may cause compression damage 1o nests, lowering hatching success.
Heavy vehicles can crush developing eggs and pre-emergent hatchlings (Lutcavage et al. 1997) Physical
obstacles, such as fire tracks and sand piles, may slow the rate of sea-approach for hatchling turtles and
increase their susceptibility to stress and predation {Witham 1995). Vehicles operated at night can dsturb
nesting females and crush emerging hatchlings crawling toward the sea. Human wvisitation at night can
cause turlles to abort nesting attempts, although where visitation is controlled, this disturbance is minimal
{Luicavage et al 1897}

At Vieques, hawksbills, greens, and leatherbacks nest in the LIA (see Appendix D). Loggerheads have
not been documented nesting on Vieques and sightings are uncommon. Nesting at Vieques is year-
round. Egg incubation lasts from 55 to 75 days. Surveys conducted jointly by the Navy/DNER since 1991
and additional surveys conducted by GMI have provided information on the numbers of nesis, nest
crawls, and beach utilization by the sea turtles (Matos et al. 1992, Belardo et al. 1993, 1994, 1995, 1996,
1987, 1998, 1999, 2000; GMI unpubl data). Leatherbacks seem to prefer Yellow Beach; data since 1991
Indicate Yellow Beach is the primary nesting area for leatherbacks. Matos et al. {1992} and Belardo et al.
{1993, 1994, 1995, 15996, 1597, 1998, 1999, 2000) found leatherback turtle nests at 25 Vieques beaches
- the majority of nests were located at Red Beach, Blue Beach, Punta Bngadier, Ptaya Brava, Sun Bay,
and Yellow Beach. The green sea turile uses Toriuga Beach {northeast end of the island) as well as
Barco, Blanca, and Brava beaches (Matos et al. 1992; Belardo et al. 1993, 1994, 1995, 1896, 1997,
1998, 1999, 2000). Hawkshill turtles prefer Bahia Jalova and Green Beach and have also been reported
at Tamarindo Sur. east to Bahia Salina del Sur, and Tertuga Beach. Matos et al. {(1992) and Belardo et al,
(1993, 1994, 1995, 1996, 1997, 1988, 1994, 2000} found hawksbill turlle nests at 19 Viegues beaches

In 1989, the Navy entered into a Memorandum of Agreement (MOA) with DNER, which conducts the Sea
Turtle Conservation Project on Viegues. A sea turlle hatchery was built at the NASD in 1991, and from
1991 to 2000 more than 200 turle nests were relocated to the hatchery The result was 20,000 hatchlings
released into the wild, which improved their survival rate {(frem 50 to 60 percent survival rate in the wild to
70 to 80 percent with assistance} (Matos et al. 1992, Belardo et al. 1883, 1994, 1995, 1996, 1997, 1998,
1999, 2000). Relocated nests have added protection from poachers and from other effects.

Maost of the nasting activity within the L1A is located on the north and northeast beaches at Tortuga Beach
Conservation Area (Piaya Blanca) and Flaya de Barco (Figure 7-1). A limited number of nests have been
documented on the LIA southern shoreline, Several crawls have been found on Bahia Salina del Sur, just
west of the 1A boundary. Beach training activities generally occur on southern beaches to minimize the
potential effecis on turties from exercises, beach surveys are conducted and nests are marked or
relocated before landings take place. Operating reguiations require that the nesting sites be avoided
guring maneuvers. Aerial surveys of nesting beaches and coastal water within the Inner Range have
been conducted since January 10, 2000, in addition to the Sea Turtle Conservation Project {nest
refocations and documentation). The Navy will continue to monitor for nests at least 75 days prior to an
exercise, and daily during exercise activities Nesis on the amphithous assault beaches will be marked or
moved for pretection as approprate. Yellow Beach wil be used for amphibious landings only when
absolutely necessary to obtain training objectives. Between March and October. only low impact
operations shall be conducted on this beach.

To reduce the possibility of running over nests or impacting sand, landing craft and assault vehicles
during amphibious tandings are channeled to pre-designated landing zones. These tanding zones are
cleared, sandy areas leading from the beachhead to the hard-surfaced roads. Participants in the
exercises are briefed to go directly to hard-surfaced roads from the beach and remain off the sandy
beaches until they depart for their ships at the end of the exercise.
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it is well documented that ight pollution on nesting beaches is detrimental to sea turtles because it alters
critical nocturnal behavior such as nesting site location selection and emergent hatchling orientation
{(Witherington and Martin 1896). Artificial hghts can also deter a female sea turtle from emerging from the
sea to nest, and turties have a tendency to prefer dark beaches for nesting. The use of lights on the
beaches is minimized. There is no permanent ighting on the beaches within ihe LIA. Pritchard and
Stubbs {1982) noted the extremely bright ughting used at OP-1 {Cerro Matias) following a terrorist threat.
The authors found that these lights illuminate the east end of Yellow Beach so intensively that emerging
hatchlings might well be attracted to them, and become lost in beach vegetation Pritchard and Stubbs
{1982) further recommended that hights only be used during emergency penods from Apnl through
September. Every attempt is made to locate camp activity behind beach vegetation. Infrared flocdlights,
green strobe lights, or in flashlights with red filters may be used, and are medifications to regular white
light to reduce impacts to turtles. Paraflares and flares may be used during training activities. The flares
are used to light inland targets (more than 100 yards from mean high water mark [MHW]) and not the
beach area. It should be noted that the illumination flares are of short duration and are an intermittent light
source. The lights given out by flares are unlikely to represent a major problem (Pritchard and Stubbs
1982}

s (Ordnance

Land-based effects of non-explosive ordnance are presented in the discussion of non-explosive ordnance
impacts under sea-based effects.

7.2.1.2 Sea-Based Effects

Naval activities in the water that couid be considered factors affecting sea turlles nclude vessel collisions.
marine debris, and hits by stray rounds. and habitat degradatian.

¢ Vessel Collisions

Sea turtle stranding data for the U.5. Guif of Mexico and Atlantic coasts, Puerto Rico, and the U.S. Virgin
Islands show that between 1386 and 1993, about ¢ percent of wving and dead stranded sea turtles had
evidence of boat strike injuries (Lutcavage et al 19971 Although some of these strikes may be post-
moriemn, the data show that vessel traffic is an important cause of sea turtle mortality Sea turtles often
attempt to avoid oncoming boats by diving, turning. or swimming away.

in general, during amphibicus landings, landing craft and assault vehicles are channeled to pre-
designated beaches via pre-established boat lanes. Collisions between boats and sea turtles in shallow
water can be avoided since the watercraft that transport personnel and equipment ashore are more
maneuverable than larger Naval vessels. The craft master would be alert at ail times for any sea turtles in
the immediate waters.

» Debris-related issues

In recent years, there has been increasing concern about man-made debris (discarded from offshore and
coastal sources) and its impact on the marine environment {e.g., Laist 1997). Both entanglement in and
ingestion of debris has caused the death or senous injury of sea turlles.

Chaff and flares pose little risk to animais {Department of Air Force 1887). The materials in chaff are
generally non-toxic, and the patential for chaff breaking down into respirable particlie sizes is not a
significant concern. Given the properties of chaff fibers (soft, flexible, and nert}, sk rritation is not
expected to be a problem for sea turtles. Few animals are expected to suffer physical effects from chaff
ingestion. Toxicity is not a concern with flares, because the primary material in flares, magnesium, is not
very toxic. Flares alsa will normally combust befere landing in the water. There have been no
documented reports of wildiife consuming flare materials. A screening heaith assessment of the impulse
cartridges and initiators used in some flares concludes that the chromium and lead contained within do
not present a significant health risk to the environment. Sea turlles could ingest chaff fibers or flare debris
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that conta:ns une turtle This number 1s 3.407.597. and (7) it follows that the probabity of kiling one turlle
with one round s approximately 1in 3.4 million.

« foraging or Resting Habitat Issues

Sea turtles depend on a healthy hatutat, especially coral reefs and sea grass meadows, which provide
food tor hawkshill and green sea turties, respectively. as well as resting areas Hawksbllis specialize on a
diet of sponges {Meylan. 1988) Greens are selective grazers of seagrass; i the Canhbbean, the seagrass
Thalassia testudmum is the pnmary diet species (Byorndal 1982).

Benthic nearshore habitat at Vieyues isiand was mapped and charactenzed by Kruer {1995} and Reld
and Kruer (1998). For all mapped hahitais, hardbottom/coral and seagrass dominated areas compnsed
nearly 29 and 59 percent, respectively, of all mapped habitals Hardbottom/coral 1s most common cff the
relatively deep and exposed southwest coast and offshore of the east end of the 1sland Information on
effects of Naval activities on coral reefs may be found 1in Dodge (1989) (Appendix H}

The shallow coastal waters around Viegues possess abundant seagrass resources The seagrass beas
of Vieques are composed of three major species of marine grasses: turtle grass { Thalassia festudinmum),
manatee grass (Syringodium filiforme), and shoal grass (Halodule wrightily {(Rexd and Kruer, 198841, The
most extensive seagrass Deds are found along the northwestern coast (Reid and Kruer, 1998)
Seagrasses of various densibes occur nearshore and in the protected coves on the southern and eastern
end of Vieques Reid and Kruer {19981 noted of particular interest the presence of deepwater seagrass
beds offshore from Puerto Mosquitn and Puerto Ferro. The most abundant and frequently encountered
seagrass species was Thalassia, with Synngodium being less abundant bul often being found In
Thalassia beds

Navy (mpact appears to b2 locawred to smal areas of grass beds on the eastern end ot the 1sland
Zieman {2000} roted tha! seagrass beas In Baha Icacos and Bama Saimnas del Sur have been impacted
by Navy aciivil.es (e.g., craters trom ordnance) yet found that these seagrass beds shaw signs of normal
recovery There is littie irformauon avatable on the effects that tramphing {such as that occurnng during
amphibious lanaingt wouid have on seagrass Rewd and Kruer 1998} noted twin paralel scars in the
riearshore grassbeas of Baha de la Criva and suggested that they may have possibly been caused by
landing craft or ampnibious vehigies. Seaagrasses may be less resistan! to trampling than terrestral
grasses, A swudy on the south coast of Puerto Rico suggesis that even refatively low intensities of
frampling may be non-sustainabie {Eckrich and Holmgauist, 2000},

722 Federally Listed Marine Mammal Species

Four of the six baleen whale species with confirmed or possible occurrence in Puerio Rico are lListed as
endangered - biue, humpback, fin and sei whaes. Of the 22 taothed whale species with confirmec or
possible occurrence i Puerto Rico, only the sperm whale is listed as endangered The only member of
the Order Siremia found in Puerto Rico s the endangered Waest indian manates,

Potential effects of Navy training activities on manne mammats include acoustic and non-acoustic effects
Fossible acoustic effects include behaworal disturbance {including displacement}), acoustic masking and
{with very strong sounds) threshold shifls in hearing. Possible non-acoustic effects would include physical
njury by cordnance striking the water's surface; damage to seagrass beds during amphibious landings;
debris-related issues (chaff, flares, and parachutes), and collisions with ships.

7.2.2 1 Acouslic

Human-made sounds may affect the abiity of marnne mammatls to communicate angd to receive
nformation about ther environment {Ricnardson et al 1895%) Sucn noise may interfere with or mask the
sounds used and produced by thesa animals and thereby nterfere with their natural behavior These
sounds may frighten, annoy, or distract manne mammals and lead to physiological and behavioral
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disturbances Human-made noise may cause temporary or permanent hearng impairment in manne
mammals if the noise 1s sirong enough.

Response threshold may depend on whether habituation {gradual waning of benawvioral responsiveness)
or sensitization {(increased behavioral responsiveness) occurs (Richardson et al. 1995) Sounds can
cause reactions that might incluae disruption of marine mammals' normal activities {behavicral andior
social disruption). and. in some cases, short- or long-term displacement from areas important for feeding
and reproduction (Richardsen et al. 1995) The energetic coensequences of one of more disturbance-
induced perads of interrupted feeding or rapid swimming, or both, have not been evaluated quantitatively
Energetic consequences would depend on whether suitable food is readily avaitable. Addibonatly, animals
subject to a high-energy drain, especially femaies n late pregnancy or lactation, probably woutd be most
severely affected Sounds may also disturb the species {such as fishes, squids, and crustaceans) upan
which the marnine mammals prey {National Research Councii 1394).

Tolerance of noise 1s ofien demonstrated, but this does not prove that the arumals are unaffected by
noise; far exampie, they may become stressed, making the arnimai(s) more vulnerable to parasites,
disease, environmental contaminants, and/or predation. it is possible that harassment in any form may
cause a stress response (Young et ai 1935). Noise may act as a stressor to marine mammals (Fair and
Becker 2000). There will be differences in stress-related responses among species and individuais. The
potental sublethal effects of long-term stress include siress-induced pathologies, compromise to the
immuneg system, as well as impared reproduction, growth, and metabolism (Curry 1999). Aversive levels
ot noise might cause animals tc become irritable, affecting feed intake, social interactions, or parenting,
all of these effects might eventually result in population declines (Bowles 1993). Marine mammals may
stay 11 an area despite disturbance (such as nopise} If no aiternative areas meet the requirements of the
animals.

Criternia and thresholds have been developed by the Navy to assess potentrial harassment and injury to
marine mammals are listed in Table 7-2. These crreria and thresholds were developed as parl of the LSS
SEAWOLF Shock Test Finar EIS {Department of the Navy 1998}, which was adopteo by the NMFS in its fina,
rute (NMFS. 1998) on unintentional taking of a marine mammals incidental to the proposed USS SEAWOLF
shock testing As listeo i Table 7-2, the criterion for marine mammal harassment 1s a dual criterion that
consists of both an energy-based temporary threshotd shift criterion of 182 dB ire 1 pPa” sec} and a2 peak
pressure of 12 pounds per sguare mch (psi). A harassment impact range would be the numimum distance at
wnich eriher of these two critena wouid be exceeded.

Table 7-2
SEAWOLF FEIS Criteria and Thresholds
CRITERION THRESHOLD REFERENCE

Harassment: all manne mammals Greatest energy flux density level SEAWOLF Shock Trial FEIS
and sea turties except baleen in ail 1,3 octave bands above 100 {1938} and NMFS Finat Rule
whales. sperm whales, elephant Hz exceeds 182 dRre 1 pPa” sec {1998}
seals. and California sea lions
Harassment for baleen whales, Greatest energy ftux density level SEAWOLF Shock Tnal FEIS
sperm whales, elephant seals, and | in ail 1/3 octave bands above 10 {1998} and NMFS Final Rule
Catifornia sea lions ' Mz excoeds 182 dB re 1 pPa” sec | (1098)
Harassment for all marine Peak pressure above 12 psi SEAWOLF Shorek Tnal FEIS
mammals {1998} and NMFS Final Rule

{1958)
Injury for marine mammats and sea | Energy flux density in of greater SEAWOLF Shock Trnial FEIS
turtles [{probability of 50 percent than 1 17 in-Ib/in” (20 44 mith- {1953} and NMF S Final Rule
tympanic membrane (eardrum} Joulesicm' ) (1948)
rupturej

This critenon must be considered together with the threshold of a peak pressure above 12 psi.

The three following sechons discuss the potential acoustic /mpacts to manne mammals via three
mechanisms® (1} the sound generated by gun blasts at the muzzles of guns that would be transmitted
through the arr and then into water;, (21 the sound and vibration of gun blasts that would be transmitted
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through the hull of ships and nto the water, and {3} sonic booms generated by tired rounds as they travet to
their targets ana the subsequent fransmission of this sound through water

= Transmission of Sound into Water From Gun Muzzle Blast

When a gun s fred from a surface ship, a blast wave propagales away from the gun muzzte. When the blast
wave meets the water. it reflects back into the air away from the water and fransmits a sound pulse back into
the water in proporuons refated to the angle at whicn it hits the water. Based on measurements and studies
conducted over the past 20 years {especially Pater 1981, Yagla 1986, and Danhigren 2000), the Navy has
determined that marine mammals would not be adversely affected from gqun muzzle blast. Thus conclusion
IS based on the proximity of the calculated threshold distance to a firmg ship, in conjunction with the
standard operating procedures that are typicaily wmplemented by the Navy to watch for the presence of
marne mammats and abort cperations unul the area has been cieared if marine mammals are present.

¢ Transmission of Sound and Vibration Through a Ship Hull

Based on the measurement of gun blasts aboard the {SS Cale in June 2000 (Dahigren 2000}, gun noise
transmitted via the hult of a ship during this training exercise would not adversely affect manne mammals.
This conclusion 1s based on the fact that gun noise entenng the water via the hull of a ship 1s only a very
small percentage of the sound entering the water from a gun blast, and the acoustic impact of a gun blast
{which includes sound via the hull} is unlikely to significantly impact marine mammals, gun noise via the hull
does not adversely affect marnine mammals

+ Transmission of Sound in Water from Sonic Boom

Sonwc booims created from the finng ot 5-nch shells during N3FS would not adversely affect marine

mammals This conclusian 15 based on the results of extensive Navy studies of the bow shock enviranment

from S-onch and 16-ingn projecties (Pater 1981 ano TR 91-621; The highest sounag level measured was
45.1 dB. with the preponderance of data much lower (e g 120 - 80 dB) (Pater 1981),

+ Aircraft

Variable responses by manne mammais to arcraft are partly a result of differences n awcraft type,
attitude, and flight pattern (e g.. straight versus circling) {Richardson et al 1995). Dunng straight-line
Nyovers, socunds from aircraf are generally audible above the ambient noise shortly before awcraft passes
overhead - longer for a helicopter than for a fixed-wing aircraft. Received levels are initially weak, but
increase to a peak as the aircraft flies directly overhead; sounds usually are not detectable for as long
when the aircratl is moving away

Aircraft overfights 1n proximity to cetaceans and manatees can elcil a startle response with sensitivity
varying depending on the activity of the animals (Richardson et al. 1995 and B. Ackerman, pers comm.
2000, respectively). Whales often react to arcraft overfights by hasty dives, turns, or olher changes in
behavior (e.qg., Clarke 1856, Smuitea et al 2000). Responsiveness vanes widely depending on facters
such as animal actvity and water depth Whales engaged in feeding or social behavior are often
nsensitive to overflights. Whales 1n confined waters, or those with calves, somelimes seem more
responsive This behavioral response could be a result of noise and/or visual disturbance. The effecis
appear to be transient, and there I1s na indication that iong-term displacement of whales wouid occur
Absence of conspicuous responses to an arrcrafl does not prove that the animals are unaffected; it 1s not
known whether these subtle effects are brologicaily significant {Richardson and Wirsig 1997}, Both
cetaceans and sirenians appear to be more disturbed by aircraft noise from helicopters than fixed-wing
arrcraft {Richardson et al. 1985} In general, whales react to an arrcraft more commonly when aircraft i1s
low than when it 1s high {(Richarasen et al 1995},
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s Vessel traffic

Many reactions to vessels are presumabiy reactions to noise. Reactions often follow changes in engine
and propelier speed (Richardson et al 1995). There 1s the possibility of short-term disruption of
movement patterns and behavior, but such disruptions are unlikely to affect survival or productivity,
uniess they occur frequently. Toothed whales (and baleen whales, to a lesser extent) show some
tolerance of vessels, but may react at distances of several kilometers or maore when confined by habitat
features or when they learn to associate the vessel with harassment. Evidence suggests that certain
whales have reduced their use of cerlain areas heavily ufilized by ships (Richardson et al. 1995), possibly
avoiding or abandoning important feeding areas, breeding areas, resting areas, or migratory routes.
However, continued presence of various dolphin and whale species in areas with heavy boat traffic also
indicates a considerable degree of tolerance to ship noise and disturbance. Manatees often attempt to
avoid oncoming boats by diving, turning, or swimming away, but the reaction 1s usually slow and does not
begin until the boat 1s within <50-100 m (Richardscn et al. 1995). Some manatees may habituate to
boats, increasing the collision rnisk. There s evidence of reduced use In some areas with chronic boat
disturbance.

7.2.2.2 Non-acoustic Effects
+ Ordnance

Non-explosive ordnance has a greater tendency io skip than live ordnance The use of non-explosive
ordnance. however, significantly reduces the potential for adverse impacts, since a shock wave
associated with detlonation of an explosive wii not take place. Although some ordnance may fand in the
water. marine mammals are neot expected to be struck and injured or killed, since aeral surveys {to
determine if marine mammals or sea turiles are present) are conducted prior 1o exercises o clear the
darea.

» Debris-related Issues

In recent years, there has been ncreasing concern about man-made debns (discarded from offsnore and
coastal sources) and its impact on the marine environment (e.g., Laist 1997). Both entangiement in and
ingestion of debris has caused the death or seriods njury of marine mammals.

Chaff and fiares pose little risk to ammais {Department of the Ar Force 1997). The materials in chaff are
generally non-toxic, and the potential for chaff breaking down into respirable particie sizes is not a
significant concern. Giver the properties of chaff fibers (soft, flexible, and non-explosive}, skin irritation is
not expected to be a problem for marine mammals Few animals are expected to suffer physical effects
from chaff ingestion. Toxicity s not a concern with flares, because the primary material in flares,
magnesium, is not very toxic. Flares also will normally combust before landing in the water. There have
been no documented reports of wildlife consuming flare materials. A screening health assessment of the
impulse cartndges and initiators used in some flares concludes that the chromium and lead contained
within do not present a significant health nsk to the environment, Marine mammals could ingest chaff
fibers or flare debrnis with their food (baleen whales could have it become trapped on the baleen}, this is
unlikely to cause serious internal damage to marine mammals. Since contact with chaff or flare debris
would not be prelonged, injury to skin eyes is unlikely. Flare debris would be encountered in small
quantities and it sinks.

The Navy conducts training operations at the inner Range that includes finng of illumination rounds from
aircraft, surface ship gun mounts and ground combat elements. Through coordination with the Navy
Range Patrol personnel positioned m OP-1, units using illumination rounds shall ascertain prevailing
surface winds, and adjust their fires in order to allow for parachute flare drift on descent and overland
recovery by ground personnel. If by matter of miscalculation, the parachute drifts incorrectly, and lands in
the water, OP-1 personnel would report the location of the parachute to the Naval Security vessels
operating within the area, and as soon as the boats were cleared in the LIA, recover the parachutes prior
to submergence. It was found that in the past year, 95% of expended parachute flares drifted to an
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overland target facilitating parachute recovery by ground personnel. In the 5% water landings, Navy
waterborne personnel recovered 2 of the parachutes

It is possible that parachutes (such as tnose attached te illumination flares) associated with training
activities may not be recovered (e.g., Antonius and Weiner 1982}, Many of the parachutes are small,
though large parachutes up to 6 m in diameter have been found around Vieques (Rogers et al. 1978) Itis
possible, though not likely, that a marine mammal may approach a parachute in the water (perhaps o
play with it) and become entangled in it Entanglement in military-related gear has not been ¢ited as a
source of imury or mertality for any marine mammal recorded in the Caribbean Marine Mammal Stranding
database.

« Collisions with ships

Vessel collisions can cause major wounds on cetaceans and manatees and/or be fatal {e.g., Laist et al.
2001; Wright 1995). Debilitating injuries may have negative effects on a population through impairment of
reproductive output. Slow-moving marine mammals {e.g., manatee) ¢or those that spend extended periods
of time at the surface in order to restore oxygen levels within their tissues after deep dives (e.g., sperm
whale) might be expected to be the most vulnerable, Smaller delphinids often approach vessels that are
In transit to bow-ride. It would seem that delphinids are agile enough to easily avoid being struck by boats
vessels, however, there are many occasions during which dolphins are either not attentive {due to
behavicrs they are engaged 1n ¢or perhaps because of their age/health) or there is too much vessel traffic
arcund them, and they are struck by propellers. Inadequate hearing sensitivity at low frequencies may be
a contributing factor to the manatees' inability to effectively detect boat noise and avoid collisions with
boats (Gerstein 1999} It has been determined that most human-related manatee deaths in Puerto Rico
are due to watercraft collisions {(Mignucci-Giarnnoni et al. 2000). There are three records of ship strikes
with whales for the Caribbean. One occurred 1n 1961 with an umdentified whaie species in an unspecifieo
area of the Caribbean, and another was of a Bryde's whale in January 2000 southwest of Bonaire (Lats!
2001). The USS Roess reported a ship strike on July 18, 2001 after a collision with a sperm whaie while
operating in the Southern Puerto Rican OPAREA (Departiment of the Navy 2001}

Collisions with marine mammals by ships participating In the tramning exercises would be avoiced by the
following measures:

(1) While underway all ships will have at least one lockout with binaculars. Quaiification standards for
lockouts include general training on marine mammals. The duty of the lookouts is to watch for
and report to the Officer of the Deck regarding all objects in the water with which the vessel may
collide, including marine mammals

(2) Naval vessels wiil follow NMFS guidelines on approaches to marine mammals. Vessels will avoid
approaching marine mammal head-on. The vessel should take care to not break up any groups of
marine mammals and instead come up slowly from the side and travel parallel with the animal(s).
Vessels are not fo actively approach marine mammai(s) within 100 vards.

(3) Naval vessels shall be alert at all imes, use extreme caution, and proceed at a “safe speed"” so
that the vessel {1} can take proper and effective action to avoid a collision with any marine
mammal; and (2) can be stopped within a distance appropnate to the prevailing circumstances
and conditions.

7.2.2.3 Manatee Habitat

Most of the potentiai impacts to manatees are covered in the previous secttons dealing with general
impacts to marine mammais. Additional topics addressed below are damage to seagrass beds and stray
rounds.

+« Seagrass Bed Utilization

Habitat use patterns by manatees are predictably correlated with major seagrass beds {(Worthy 1999)
{Appendix |). Manatees in Vieques appear to concentrate their activities in the larger seagrass beds
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located on the northwest part of the istand. On the south side of Vieques, manatees have most often
been sighted n Ensenada Honda, Puerlo Ferro, and Puerto Mosquite (Reid 1993, 1984, 1995, 1996,
GMI, unpubl. data}; all of these locations are to the west of the inner Range and are the areas with the
most Naval impact to seagrasses {Zieman 2000)

Seagrass dominated areas comprised nearly 59 percent of all mapped benthic nearshore habitats {Reid
and Kruer 1998). The shallow coastal waters around Vieques possess abundant seagrass resources. The
seagrass beds of Vieques are composed of three major species of manne grasses: turtle grass
{Thalassia testudinium), manatee grass (Syringodium filiforme), and shoal grass (Halodule wrightii) (Reid
and Kruer, 1998} The most extensive seagrass beds are found along the northwestern coast (Reid and
Kruer, 1998). Seagrasses of various densities occur nearshore and in the protected coves on the
southern ang eastern end of Vieques, Reid and Kruer (1998) noted of particular interest the presence of
deepwater seagrass beds offshore from Puerto Mosquito and Puerto Ferro. The most abundant and
frequently encountered seagrass species was Thalassia, with Syringodium bemng less abundant but often
being feund in Thalassia beds.

Navy impact appears to be localized to small areas of grass beds on the eastern end of the island.
Zieman (2000} noted that seagrass beds in Bahia Icacos and Bahia Salinas del Sur have been impacted
by Navy activities {e.g., craters from ordnance) yet found that these seagrass beds show signs of normal
recavery. There s little infermation available on the effects that trampling (such as that occurring during
amphibicus landing} wouid have on seagrass. Reid and Kruer (1998) noted twin parallel scars in the
nearshore grassbeds of Bahfa de la Chiva and suggested that this may have possibly been caused by
landing crafl or amphibious vehicles. Seagrasses may be less resistant to trampling than terrestrial
grasses. A study on the south coast of Puerto Rico suggests that even relatively low intensities of
tramphng may be non-sustainable (Eckrich and Holmquist, 2000}).

The seagrass habitats on the east end of Vieques are infrequently utiized by manatees as shown by Reld
1993, 1994, 1995, 1996, and GMI {aerial surveys in 2000 and 2001). Earlier authers nave also reported
very iow utllizatton of seagrass habitat on the east end of Vieques {Magor 1979, Rathbun et. al 1985,
Rathbun and Fossardt 1986, and Freeman and Qu ntero 1990}

» Siray Rounds

No significant effects are anticipated to occur to the manatees {i.e., diect tit) as the result of stray rounds
landing in the water. Aithough some ordnance may land in the water, manatees are not expected to be
struck and injured or killed, since aerial surveys (to determine if manatees are present) are conducted
pricr to exercises to clear the area. As a precaution, no ordnance would be delivered to a target if a
manatee were sighted within 1,000 yvards (914 m}. The probability of Killing one turtle with a NSFS round
was calculated to be 1 in approximately 3.4 million, it would be even smaller since manatees are very
seldom sited off of the LIA.

No effects are anticipated to occur to the West Indian manatee. The LIA 1s near the eastern edge of the
manatee’s range on Vieques. To date, during surveys conducted by GMI, manatees have been observed
on only three occasions adjacent to the L1A. Based on the best available data, manatees can be expected
to oceur only during the summer at infrequent intervals. With current mitigation measures {(clearing prior to
training activities) in place the potential for an incident is further reduced.
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8.0 ANY CONSERVATION OR MITIGATION MEASURES NECESSARY TO MINIMIZE
POTENTIALLY ADVERSE IMPACTS TO LISTED AND/OR PROTECTED SPECIES

8.1 MITIGATION MEASURES

These mitigation measures would be Implemented to prevent minimize. or otherwise mitigate adverse
impacts of the traiming on the environment, and to listed/protected species in particular These measures
are extended ta not anly exercise participants but also all Navy personnel that work in the vicinity of the
Vieques beaches. They would be incorporated into all relevant training and apply to the proposed activity
of the BA. The Public Affairs Office (NSRR) wili be designated to receive inquiries and/or comments from
the public during training The telephone number is (787} 865-4409

1 All participating units will appoint an environmental coordinator who will attend mandatory
environmental briefings: be responsible for obtaining all relevant environmental nstructions
directives, and orders. ensure that all relevant environmentat restrictions and/or guidance is followed.

2 Fixed-wing aircraft will not be parmitted below 500 feet and helicopiars will not be permitted below
1,500 feet aver or within a 1,000-foot radius of Cayo Congjo.

3. Survey flights to search for endangered species and marnne mammals will he conducted prior to the
planned exercise start A gualified observer{s) will conduct the surveys Daily surveys will begin the
day prior to the fraimng exercise and will conclude the day after the training. If a marine mammal or
sea lurtle 15 observed within 1,000 yards of a target about to be used, operations will not commence
until the species has moved out of the area Any sightings of manatees, other marine mamrmals, and
sea turtles will pe reported to OP-1 so vessel operators can be alerted to therr presence

4 In the event weather conditions o mechanical problems impede the atuhty of the Navy to conduct
aernal surveys, the folowing protocol will be followed Prior to proceaeding with training. absent a
sarvey, the following will be zonfirmed adverse weather condition no avallable aucraft can be safely
used, traiming would be delayeo or mod.fied (hy target selection 1o reduce risk to protected species If
dangerous weather conditons are confirmed in sufficient tme, earer surveys will be conducted
because surveys completed earhier than 30 minutes pror to the fraining are preferred to no surveys.

LFt

It & brown pelican ar roseate tern 1s sightea within 1500 H ot a target aoout o be used that target
shall be avoided

6. If a sea turtle or manne mammal 1s sighted within 1500 ft of the beach prior to or during training that
area shall be avoided and the follow.ng data passed to OP-1

a. Localion, species identificatian (If possible), and nuniber
b Direction of travel and activity of the animai

7 Umts using the small arms ranges must ensure finng 15 directed at prescribed targets within
designated fire bearings.

8 Notarget that is less than 100 yards (91 meters) from the mean high water line shall be fired upon
9 The Navy will comply with the restrictions of all Conservation Zones in the Inner Range
10 Security personnel patrolling the beach will travel on the wet sand. they are not allowed on the beach

except during emergencies. Additionally, security persennel w Il receive training on the susceptibility
of sea turtles and nests to human tmpacts.
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11

13

14.

15

16

Sea Turtle Monitering ana Protection

Nesting surveys shall be initiated 75 days prior to training activities |SACEX CAS NSFS, and CSAR)
that may affect sea turtles and shall continue through the end of the exercise. During exercises,
surveys will be conducted daily prior to the commencement of operatians If those operations may
affect sea turtie nests

a. Surveys of beaches (Red. Yellow. Blue, Purple, and others) where tramning 1s scheduled will be
conducted by DNER ar gualified personnel

b If nests are found on amphibious landing beaches, they will be marked off limits or moved A
guard may be posted at the nest to ensure protection If a nest is in an area particularly
susceplbie o mipact, it will be refocated to another beach or to & hatchery

¢ For marking nests, an area at least 10 feet in any direction (20 feet for leatherback nests)
centered at the clutch, shall be marked by stake and survey tape or string No training activiies
shall enter in this area, and no adjacent training activities that might directly or indirectly disturb
the area within the staked area shall be allowed

d  Nest sites on beaches other than LIA beaches shall be inspected dailly during training exercises
to ensure nest markers remain 1n place and the nest has not been disturbed.

e Nests found in areas where they could be impacted by training activities {other than LIA beaches)
shall be relocated. Relocation activities will be conducted no tater than 24 hours following egg
depasition The relocation site shall be located away from artificial lighting and training activities
Hatchhings from relocated nests should be released at the beach from which they were removed
as soon as possdle. n the event the beach 15 not accessible they shall be released at a nearby
beach.

f.  Nesting surveys, nest mark.ng, and egg relocation shall anly be conductea by personnel with
prior experience and fraining In nest surveys nest marking. and egg relocation procedures
Personnel conducting these activities shall have any required DNER permit.

During amphib ous andings. landing crast and assault vehicles snall be channeied a:ong boats lanes
at each beach. Once on the peach, they shall proceed directly ta the roads and remain off the beach
untl they depar for ther ships at the end >f the exercise. Every attempt will be made to restrict
vehicles to seaward of the wrack ar debns ne (previous fagh hde: or just above it durning high tide
conditions

Yellow Beach shall be used for ampnibiols landings only wnen absalutely necessary ta obtain
traiming objectives. Between March and September anly iow impact operations shall be conducted on
this beach

Camps will be located behind the vegetation. Lighting associated with beach camps will be limited to
night vision goggtes. filters or infrared lights. All lighting associated with camps that may be visible
from the beach shall be imited to the immediate area of the camp and shall be the mmimal lighting
necessary to comply with safety reguirements and training needs [If canventional lighting is used,
such lights shall be minimized through reduction, shielding. using red, green or Blue filters, lowering.
and appropnate placement of lights to prevent the glowing portion of any luminaries (including the
lamp globe ar reflector} from being directly visible from anywhere on the beach.

All beaches to be used for landings shall be surveyed before commencement to determine whether
sea turtles are nesting. If a sea turtle is found, the landing shall not commence at that portion of the
beach or within 500 yards of it, until the turtle leaves the beach

In addition to previously stated measures the beach use policy shall include the following:

a. Beach restoration will be conducted on nesting beaches following the completion of training
activities, including air to-graund, ship-to-shore, and amphiblous exercises if there 1s the potential
to impact a sea turtle, such as disturbing a nesting site or causmng ruts/depressions which could
impede aduit fernale turtles coming ashore ta lay eggs or hatchlings transiting to the water
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b. At night, all vehictes traveling on the beach shoreline shall use night vision equipment or low
mntensity lights If conventionai headlights are used, they shall be used only when the vehicle 1s
moving Sea turtle compatible (red green or blue filteredt hand-held lights and lighting on
equipment shah be used at night

¢ If an adult nesting or hatchlingts) turtie is sighted on the beach, the following measures shall be
implemented to minimize the potential disruption of nesting or sea-finding behavicor caused by a
vehicle, equipment and hurmans on the heach

» Personne! working on the beach shall remain quiet and If possible leave the beach until an
adult female turtle completes nesting and returns to the sea or a hatchlingis) completes the
emergence from the nest and enters the sea.

+ Participants shall be briefed that once they are on the beach they shoutd go directly to hard
surfaced roads and remain off the sandy beaches until they depart for their ships at the end
of the exercise

+ Personnel n venicies or operating equipment on the beach shall stop the vehicle (or activity
except during an emergency}, shut off the engine, switch vehicle hghts off if at might, and
remain stationary (inside a vehicle if possible) until the adult fernale turtle completes nesting
and returns to the sea or a hatchling(s) emerges from the nest and enters the sea.

+« Personnel working and caonducting operations on sea turtle nesting beaches shall be ready to
suspend or modify aclivities in case of events where an adult turtle or hatchlings appear to be
adversely affected (modified behavior, directional change [large or small] and/or disoriented).
The environmental coordinator as well as other participants shall be trained to recognize
those characternistics

» i an addlt or hatenhng turtleis) acpears to be adgversely affected. the NSRR Duty Officer shail
he contacted for mstructions o proceed.

» it a turtle crawl {turtle tracks In the sandj 1s seen on the beach auring aay tme or right time
hours with no assomiated marked nest, the NSRR Duty Officer and the appropriate turtle
maonitoring personnegl shall be immeaiately natified Caie shall be taken not ta disturb the
crawl and/cr nest site

SPECIES RESCUE AND REPORTING REQINREMLNTS

If any protected species (e g marnne mammals, sea turtles, brown pelsans, are injured or killed as a
result of the training, military activities in the vicinity of the incident would be immediately suspended
and the situation immediately reported to the Regional Environmental Caordinator or the NSRR Duty
Officer.

The appropriate Commonwealth authority (Puerto Rico DNER) shall be notifled immediately. as weli
as NMFS Southeast U.S. Marine Mammal and Sea Turtie Stranding Network Cocrdinator in Miami

The incident shall be immediately reported to the jurisdictional government agencies. As with species
urder NMFS jurisdiction, any listed species under USFWS junisdiction (for example manatee and
brown pelican) that ts injured or killed as a result of a tramning exercise, will be immediately reported to
the USFWS Boquerdn Field Office Supervisor (telephone number 787-851-7297).
tn addition to notifying the appropriate jurisdictional agency. the following will also be immedately
notified in the event of injury or death of a protected species Commander U.S Naval Forces South
(24-hour telephgne number 787-865-3243/4224). Commander Naval Reglon Southeast (24-hour
telephone number 904-542-2338) and the NSRR Duty Officer (24-hour telephone number 787-865-
4311},
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21 Any federally protected animal imured or killed would be immediately transported at the Navy's
expense to the appropriate destination usually the Center for Marine Conservation the Carnbbean
Stranding Network the Caribbean Center for Marine Studies or other approved facility at the Navy s
expense for treatment and rehabilitation

22. The qualty of information obtained from a sick imured, or dead ammal depends on a number of
factors, including care in handling of the animal. Basic information such as the location {as detailed as
possible) condition of the animal, type, and behavior will be imporant to note and report to the
appropriate contact personnel Care shall be taken in handling sick or injured animals to ensure
effective treatment. Dead animals or parts thereof, shall not unnecessanly disturbed and an effort
should be made to preserve biclogical matenals in the best possible state for later analyses for
determinabtiun uf cause of death.

23 Policy on night-time finng includes’

* Nighttime activities shall cease at 2300 hours
» Upto 35 percent of total NSFS firing may occur at night
= Upto 35 percent of total bombing may occur at night

» Up to 120-minute total illumination time per night wilt be used (inciudes naval and aircraft dropped
flares, artillery and mortars over both water and land].

+ lilumination shells should be used as early in the evening as possible, and use shall be to the
Izast extent possible

24 Recovery of Expended Parachute Flares:

»  Through ceordination witn the Navy Ranges Patro personnel positioned in OP 1. units using
illumination rounds shall ascertain preval Ing surface winds, and adjust their fires in order to allow
for parachute flare dr'ft on descent and overland recovery by around peisonnel

» |f by matter of miscalculation. the parachute drifls incorrectly and lands in the water OP-1
personnel would report the location of the paracnute to the Naval Secuniy vessels operating
within the area. and as soon as the boats were cleared in the LIA, recover the parachutes prior to
submergence

25 The following restrictions are applicable to all ships participating in traming exercises

»  All surface vessels will have at least ane laokaut witn binocutars. The lookaoutis) will search the
area for marine mammals and sea turtles and will report sightings to the Officer of the Deck
regarding all things In the water, with which the vessel may collide including marine mammals
and sea turtles

* Vessel operators wodld be cautioned to avaid sea turles and marine mammals If animas were
encountered, the location, type of animal and number would be logged so that presence of
animals In the vicinity of the exercise would be known.

¢« Naval vessels would avoid approaching any whale head on and in accordance with NMFS
Guidelines would keep at least 100 yards away from any observed whale, dolphin or manatee.

26 The beaches used during military operatians are closed to the public
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University of Texas at Dallas

Program Manager,
Technical Review

FProject Management
lmpact Analysis

Research,
impact Analysis

impact Analysis -
Marire Mammals

Research

GIS/Cartographics,
Predictive Modeling for
Plant Species

Gl3/Cartographics,
Predictive Modeling for
Flant Species

Administrative and
Cterical Supporl.
Field Logistics
Coordinator
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In addition to the peope listed above, several individuals were involved in scientific research ancillary 1o
the preparation of the document. These individuals are listed below.

Name/Title/Affiliation

Education

Project Role

Manuel Figueroa-Pagan
Bioclogist

Geo-Marine, Inc
Fajardo. Puerto Rico

Melissa Lopez-Rodriguez
Biologist

Geo-Marnine, Inc.
Fajardo, Puerio Rico

Bab Kull

Manager, Noise Program
Geo-Marine, Inc.
Newport News Virginia

Tim Lavalle

Noise Program Projert Manager
Geo-Marine. Inc.

Newport News. Virgira

Rudi Reanecke:
Biologest
Seo-Manne Ino
Planc. Texas

Bovby Clontz

Biclogist

Geo-Marine. Inc
Newport News, virginia

Ross Rasmussen
Senor Biologist
Geo-Marine, Inu.
El Paso, Texas

B.S. Biology
University of Puerlo Rico-Humacao

B 5. widlife Management
University of Puerte Rico-Humacao

M.S., Biology

University of North Carolina-Charlotte
B.A.. Biolegy

University of the Pacific

M.S.. Environmental Engineering
Tufis University

B.5., Mechanical Engineering
Northeastern University

L S Rangeland Ecology ang Managenent

Texas A&M University

B & Rangelano Ecology ancd Management

laxas A&GM University

M.E.M.. Resource Ecology
Duke University

8.5, Environmental Science
Cullege of William and Mary

B.5., Resource Management

University of Wisconsin-Stevens Point
B 5. Fisheties Management

University of Wisconsin-Stevens Pont

Biological Surveys
ncluding aenal
surveys for sea
turtles/marine
mammals and point-
count surveys for
Neotropical birds

Biological Surveys
including aerial
surveys for sea
turtles/marine
rnammals and listed
plant species surveys

Task Manager - noise
monitoring study on
Cayo Congjo for brown
pelican

Noise monitonng study
on Cayo Conejo for
Brown Pelican

Listed Piant Surveys

Listed Plant Surveys

Bird Surveys
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11.0  LiST OF AGENCIES, ORGANIZATIONS, AND PERSONS CONTACTED

U.S. Fish and Wildlife Service

Jorge Sahva

USFWS Bogueron Field Otce
P O Box 491

Bogueron, PR OG22
787-851-7297

James Valade

U S Fish and Wildlife Service
6620 Southpoird Drive, South
Suite 310

Jacksonville FL 32216-0858

904-232-2580

National Marine Fisheries Service

Enc Hawk

Dianne Borggaard

Bob Hoffman

NMFS Southeas! Regional Office
6721 Executive Center Br North
31 Petersburg FL 3370.
727-570-5517

Jeannie Drevernah

Trevwr Spradir

Rager Gentry

sregory Silber

Barbara Schroeder

NIMFS Office of Protectec Resources
1315 East-West Highway

Silver Spning, MD 2041
301-713-2289

Keitn KMullin

NMFS

P O Orawer 1207

3209 Fredernc Street
Pascagoula, M5 38566-1207
22B-762-4591

Sieven Swartz

NMFS Southeast Fisheries Science Center
75 Virginia Beach Drive

Mrami, FL 33148

305-361-3487

Caribbean Stranding Network

Antonio Mignace-Giannon
Universidad Metropolitana
Red Carnbena de Varamientos
PO Box 361715

San Juan, PR 00836-1715
7B7-766-1717

National Museum of Natural History

James Mead

Curator of Marine Mammals
Mail Stop NHB 108
Smithsonian Institution
Washingten. O C. 20560
202-357-1923

U.S. Geological Survey (Sirenia Project)

Jim Reid

Dean Easton

Lynn Lefebvre

Cathy Beck

USGS Flonda Caribbear, Science Center
Strema Proedt

J12NE 16" Ave . Fuom 250
Gainesville, FL 32601-3701
360.372-2571

Florida Fish and Wildlife Conservation
Commission

Bruce Ackerman
Florida Fish and
Commission

Flonda Marine Research Instilute
100 Eighth &ve S E

St Petersburg, FL 33701-5095
727-B96-B626

Widafe  Conservation

FPuerto Rico DNER

Marilyn Colon
Depantamento  de
Ambientales

P O Box 9066600 Fuerta de Twerra Station
San Juan, PR 00906-A600

Recursos  Naturales  y
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Department of the Navy

Glenn Michel

Undersea Warfare Center Division
1176 Howell St

Newport, RI 02841-1708
401-832-1617

WIDECAST

Karen Eckerl

WIDECAST

1728 Libertad Dr

San Diego, CA 92127-1333

Marine Mammal Commission

Rober Mattin

Michael Gasliner

Marine Mammal Commission

4340 East-West Highway, Room 905
Bethesda, MD 20814

301-504-0087

Hubbs-5ea World Research Institute

Dartel Oogel

Hubbs-Sea cvorld Reseasch nst tule
RZ2%5 Sea Harboar Drve

QOrlando. FL 32821-8043

A07 362-2662
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APPENDIX A
An Preliminary Evaluation of the Condition of the Seagrass Beds
Vieques, Puerto Rico




































APPENDIX B

Historical Use Trends






APPENDIX C

Predictive Models for Listed and Rare Plant Species



Methods Used in Construction of the Threatened and Endangered Species Models

For the Viegues BA Environmental Sysiems Research Institute's (ESR) Spatial Analyst was used to
perform the threatened and endangered species predictive modeting. Spahial Analyst is a raster (vs.
vector) GIS application. it enables desktop GIS users to create, query, and analyze celi-based raster
maps Cell-pased raster data sets. or grds are especially suited to representing traditional geographic
phenomena tha: vary continuously over space. such as elevation, slope, and aspect.

The software also provides quick access to fundamental raster data creation and modeling capabiiities
such as surface generation {conversion of feature themes to grid themes from existing data sources),
surface analysis {create buffers of distance from features, determine the proximity to a feature, derive
density surfaces. and perform site suttability analysis), terran maodeling (siope. aspect, hill shade,
watershed delineation, visibility), and contouring A key component of ArcView Spatial Analyst 1s the
ability to perform quernes across grids, aflowing the user to ask key guestions that span multipie data
types and levels of information {e.g., wnat areas have a rocky soil type, grassiand vegetation, and slope
of 20-30%7) This gives the user the ability to leverage existing data 1n making more informed decisions.

A data set based on literature was developed for each species that identfied key components of its
habital preference (1 e elevation where previously recorded or occurrence near a stream) based on
literature or knowledge of the species. Tabie | lists the parameters used for development of each model
These parameters were weighted and input inte the spatiai analyst program to model iikely sites of
occurrence. The model then provided a map of sites thal fit tne parameters of occurrence for each
species anc¢ provided site ranking (probatility of occurrence) These maps were used 1o select Lkely
habitat stratify sampling effort. and design survey routes  All of the categories of parameters shown in
Tabwe | were not Leexd 0N each species siNce some parameters wete considered to be 2ss ymponant of
no apecific nfarn abor wes available. Witk addtional study nf emsch ot these species moedels can be
rafined to futher Jeireste the preferren haoitat of @ach specIes
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Geo-Marine. Inc. Turtte Track Survey Data (Including Figures)



SUMMARY OF FIXED WING AERIAL SURVEY DATA
FROM SEPTEMBER 2000 THROUGH FEBRUARY 2001

1.0 INTRODUCTION

Geo-Marine, Inc. (GMI) conducted aenal surveys for manatees. other marine mammails, and sea turtles
over the waters surrounding Viegues Island, Puerto Rico. These surveys included the waters surrounding
the Live Impact Area {LIA} and Eastern Maneuver Area (EMA). Aerial surveys were conducted from
September 2000 through February 200%. using a nigh-wing, four-seat Cessna 172 airplane. The purpose
of the survey effort was to provide the U.S. Navy (Navy) with additicnal data to determine the presence
of absence ot manatee other marine mammals and sea turties. Personnel from GMI, Caribbean
Stranding Network (CSN}, and the Navy personnei participated in conducted the aerial observations and
recordation.

2.0 FIXED WING AERIAL SURVEY METHODOLOGY

Aeriai surveys were conducted using a Cessna 172, high-winged, four-seat airplane with a piot experienced
in low alttude, slow speed, circling flights. Fifteen surveys were conducted once weekly (normally Friday).
with three rephicate surveys of 1.5 hours each morning, midday, and tate afternoon from September 9
through February 23, 2001. No surveys were conducted in January due to unavailability of an aircrafi.
The survey scheduled for December 1 was canceled due to bad weather and flown a day later The
December 8 survey was cancelled due to training exercises on the LIA. Surveys began after 700 a.m.
and were completed by 500 pm, with travel time exiending jonger at each end when necessary The
limitation of three 1 5 hours surveys insured that obsenv/ers would not experience fatigue

Two experienced observers and a recorder (secondary observer) were used to conduct the surveys The
m0s1 experienced observer was seated on the nght front side of the aircraft with the wincow open or
ciosed Both primary cbservers had a minimum 30 hours of manatee survey experience. or 15 hours of
manatee survey expenence and 100 hours of other wildlfe aeial survey experrence, and knowledge of
the survey area, Observers wore polanzed sunglasses to reguce glare

Secondary obiservers were used for this survey because manatees are difficuit to locate over reefs and
sezgrass beds When wide expanses of shalow water were flown over, second observers in the lefl rear seat
can be very usefut in helping to effectively cover the area {irvime 1982) Secondary observers positioned In
the rignt rear seat recorded all observations. However, all manatees ohserved were circled on the night side.
and officially counted and mapped by the pnmary {most experienced) observer.

Each fuight was flown at an altitude of 750 feet ASL and airspeed of 75-80 knots When manatees were
observed, the airplane slowed and circled the area until the observer was reasonably sure that an accurate
count had been made (when repelitive counts become consistent). Turns were made to the right to offer
optimal viewing to the pnmary observer Photographs were taken when possible to confirn estimates of
group size in clear water

Surveys were designed to cover likely manatee habitat around Vieques Isiand out to 1.5 nautical mies
{(Figure 1) Areas covered nciude alt of the coastal areas around the Island except for the west end The
survey efforts include most of the areas manatees are known to frequent around the 1sland as well as all of
the LIA and EMA. The west end of the 1sland was not covered by the surveys, but the norlhwest side that is
neawvily used by manatees was covered

Surveys followed a standardized fight path, which can be covered n approximately 1.5 hours {Figure 1} The
detailed flight paths allowed surveys to be carried out with minimumn problems and greatest efficiency Route
observations were marked on high quaiity Vieques maps when the flight track was not recorded with GPS
This procedure permitted a backup cbserver to fly the segment if the primary cbserver was unable to fly.






Surveys were conduclted once weekly (normally Friday), with three replicate surveys of 1.5 hours each
morning, midday. and late afterncon This allowed for collection of an adequate amount of data in & four-
month survey Tms ehmmated problems of manatees moving between sites between surveys Surveys
began after 7:00 am and were completed by 500 p m, with travel time extending longer at each end
when necessary. The imitahon of three, 1.5 howrs surveys mnsured that observers wouid not experience
fatigue.

Standard data forms were provided for observers. with an example of proper form completion. General
condiions for each survey flight were recorded at the beginning of the flight. These inciuded the dale, start
and end time, observers and pilot present, airplane speed and altitude, and weather conditions.

Environmental conditions for each segment of the survey flight were recorded These include tme travehng,
water clarity {depth o which @ manatee can be seen), and water surface condition. The Beaufert Sea State
Scale was used to record sea surface conditions:

H

0" = smooth tike glass,

1" = npples with appearance of scales, no foam cresis,

"2" = small wavelets, crests of glossy appearance, not breaking, no whitecaps. and
"3" = large wavelets, crests beginning to break. scattered whitecaps.

g

Survey fights were canceled if water surface conditions rated 3 or higher, Weather and water condiuons (air
temperature aloft from airplane thermometer, percenl cloud cover, waler clarity, and water surface conditions)
were recorded at least once per fignt. Data was recorded more often if radical changes occurred.

iManatee counts, location, behavior and direction of travel were recorded on the data forms, with GRS
readings. The number of adult manatees fullowed hy an "M" the number of calves present foliowed by a "C",
and a letter description of specific behavior Calves are those animais tightly associated with an adult. but
ess than about half s length (Irvine 1982)

Behavior categores

Restirg = motionless manatess,
Traveling = swiniming manatees.
Feeding = recogmzed by presence of a manatee in a grassbed and a nearby plume of

suspended sediment In the water, or
Cavorting = mating herd, or group of manatees roliing, splashing. or swimming 1N bght circles.

Total numbers of adults and calves sighted for each flighl and a cover summary sheet for the entire
survey was completed. Photocopies of the survey sheets were made and stored in two separate locations
to safequard loss of data Following each survey copies of results, including maps. were sent to GMi-
Piano, Texas. From these results and collected GPS points, data was compiled mto the GIS {ArcView)
database. Detaled reports of manatee counts were provided for the study area

21 MARINE Manmar AERIAL SURVEY SHORT COURSE

Pursuant to the USFWS, Puerlo Rico field office request, a shorl course on marine nammal surveys was
coordinated and taught by Or Bruce Ackerman, a research scientist with the Flonda Marne Research
Institute (FMRI} who 15 1n charge of manatee aenal survey design and analysis for the FMRI The course
objectives were to: (1) review manatee and sea turlle natural histary; (2) discuss survey procedures used in
Florida, {3) go over current genal survey procedures N Viegues surveys; (4) go on practice flights with
observer teams, and (5} recommend possible improvements in Viegues aerial surveys. Representatives from
GMI, the Navy, U.S Fish and Wildiife Service {USFWS), Puerto Rico field office. and Depariment of Natural
and Environmental Resources (DNER) attended the classroom and field porlions of the course












Appendix 1
Summary Data for Fixed Wing Aerial Surveys







































































































































APPENDIX E
Navy OP-1 Marine Mammal Sighting Data
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APPENDIX F
Stranding Data for the Caribbean Sea



















































Page 2

What was the carcass condition at necropsy? [ Jeode 2: freshdead  (Xlcode 3: moderate decomposition
[ _Jeode 4: advanced decomposition [_Jeode $: mummified carcass
Sex: (X]Male (genilal cavity directed backwards) [ JFemale (genital cavity directed forward)
(DUnderermined
What was the animal’s body condition: [ JEmaciated [X}Not emaciated
Was there any abnormal stiffness noticed? [ _JY  XN: Detail:
Was there any curvature ta the axial skeleton? [ 1Y DIN: Detail:
Was there any abnormality in the umbiticus? [JY [XIN
Was there any abnormality in the genito-urinary slit? (J¥ DIN Details: | Jhemorrhaging | Jinflammation
Were teats enlarged? [ ]Y BN Are both teats of equal size? DAY [N
Did the teats produce milk when palpated? [ 1Y XN
Was milk collected? [ Y XN
Were there scars present? DAY [
W here on the body were the scars? Tail, peduncie
Were net or line marks present on the animal? BJY [IN: Detail: Peduncle left side
Where on body were the marks? [Jhead [ Jflippers {[Ttorso [Jdorsal fin  [peduncle | Jflukes
Was fishing gear present on animal? [ JY (XN Detail: Circumstantial evidence indicated so
Where on body was the fishing gear? [ head [ Jflippers [Jtorso [Jdorsal fin [ peduncle [ Mukes
What was the type of fishing gear? [Jgilinet [ Jmonofilament [ Jlong-line monofilament
Were wounds preseat on the animal? Y [N
Were these wounds [Jsuperficial or [ jdecp? If deep: fength: cm width: cm depih: cm
Y here on the body were the wounds? Yentral left
Were the wounds penetrating in nature? [JY [XIN
Were the wounds [Xantemoriem or | “Ipustmortem?
Wus there infiltrating hemorrthage in the tissue surrounding the wound? 2Y [N
Was the body slit or mutitated? [_]Y  2N: Detail:
Were the animal’s flippers nemoyved? | Y CIN: Detail;
Was there scavenger damage PJY | IN: Dewail: [ |bird [ lcrab [jtish BJCookicculier shark
[ [Unremarkable [{Remarkable

W N2t was the percent of skin coverage? K3 %
Was there any hemorrhage or bruising on the body? DJY | N: Dewit. Generalized throughout the ody
Incalion of the hemorrhaging:
Were Lhere any abrasions or abscesses in the body” [JY [N Detaifs. [ Jabrasions |_abscesses
Location of abrasion or abscesses
Measurements of abrasion or abscesses: length: cm  width: cm
What is the nature and nrigin of the abrsion or abscess?
Was there subdermal hemorrhage? (Y 7 IN: Detail:
Was there any abnormality in the underlying mammary tissue? [ Y [xIN
What was the nature of the abnormality? [ Jeyst {_Jhemorrhage
[ Jinflammation [ jfibrous tissue
Fstimate of the amount of fat on parietal surface of slab:
[ Ivery heavy [ lheavy [ ‘moderate | Jlight | Inone
Measurement of dermis

mid ventral layer. | 5 v
mid laeral fayer <m
dorsal layer um
Measurement of outer hlubber laver
nid ventral layer: cm
mid lateral laver: cm

dorsal laver cm
























Page {i)

Were parasiics present in the muscie? | Y (XIN: [etail.

Were parasites collected in the muscle? []Y [N

Was muscle tissue coltected? BJY [N

Was muscle tssue sample cotlected for toxiculogy ? XY | N

Were Lhere any broken bones? P4Y  [_IN: Detail ribs, vertebrae, ches rons, sternum, thoracic verlebre,
mandible, hyoid, skult

Was any pathology-significant tissue collected tor histopathology? (Y XN

Yerebral count: Cenein Thoracie LamborCaudal

Weoe coitebal discs fused? (Y N

Rib count:

Was the skull coliected? []Y [N Post « rantal skeleton collected? (1Y PIN

| JUnremarkable DRemarkabie

M

10 be analyzed

| ATILCITHITLCDY TEATHITEE [ CHLAEETITICT
21 renentized subdermud hemomhage

X ¥Verebra) stemum and nhs frectuned

4 Massive cramal friciure

5 Watercraft callision

Fufie SR =






APPENDIX G
Caribbean Brown Pelican Behavioral Responses to Training Activities on
Vieques lsland, Puerto Rico


















































































































Felicans Survey dunng August 3, 2000

Observations:

« Durnng the day of August 3, 2000 monitonng of Brown Pelicans began at (0645} Prior to
MNavy exercises beginning on Vieques, routine security observations were flown over the
Live Impact Area (LIA) and Cayo Conejo by two military helicopters from {0750-1130)

+ During the helicopter secunty observations the pehcans remained on the ground and the
within the nesting area

»  While the helicopters were in fiight over the Cayo Conejo (0844-0910}, the pelicans were
observed in flight outside the sland foraging for fuod in the water but remained very close
to the istand boundary

+ The adults were observad several imes feeding the young in the big Pehcan's Colony.
Seven young pelicans were observed in the nesting ares

« Two peiicansn tlight over OP-1 (0730)

e Three pelicans in flight from over e cay loward Baiua Sannas del Sur one rermained
here bul the others flew to Fossi Beacn {1930

o CAULYT0 e pelwan 1 thant fror e wes! sige 1) tha Vioguses north shoerent e ana
rroused the LIA towara tre Cayo onep,

e One pehcan fl ght near to GF-1 ¢11249)

« During the afernoon several showers and heavy roan fell (1310.1432)

+  One pelcan flew to the west side of OF 1 very close to the facility 11315y

« Tne exercise begar at 1435 Dunng 25 minutes exercise, three planes tiew over LIA
drapping the bomb load without disturbing the pelicans on the cay. All pelicans remamed
calm and were roosling

¢ Duning the 20-minute exercise that began at 1525, three planes dropped bombs n the
LIA without disturbing the pelican population

»  During the 33 munute exercise that began at 1617, three planes dropped hombs and the

pelicans remained on the cay withnut being disturbed

Manue! Figueroa-Pagan
Geo-Marne, inc.

Caribbean Cinernas Bulding
Centro Punta del bsle, Suite 201
INajardo. Puerto Rico 00738












FINAL REPORT

CARIBBEAN BROWN PELICAN BEHAVIORAL RESPONSES
to
JOINT TASK FORCE EXERCISE
on
Vieques Island, Puerto Rico

October 15-16, 2000

Prepared for:

Atlantic Division
Naval Facilities Engineering Command
Norfolk, Virginia
and
U.S. Naval Station Roosevelt Roads
Ceiba, Puerto Rico

Prepared by:

Geo-Marine, Inc.
Caribbean Cinemas Building
Centro Punta Del Este. Suite 201
Fajardo, Puerto Rico 00738

November 8, 2000
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1.0 INTRODUCTION
11 PuUR2OSE alND NEED

Tao comiply with the brological opinion (BOJ issued by the U S Fish and Wiidlife Service (USFWES) on July
27, 2000. the Navy conducted behavioral observations of the Caribbean Brown Pelican (Pelecanus
accidentalis occidentalis) colony at Cayo Conejo during October 2000 muditary training exercises on
viegues island. Although the BO provided by USFWS requires only monitoring of disturbance to nesting
Brown Pelicans associated with aircraft noise dunng training exercises, the Navy believed it prudent to
extend the observations tc include noise produced during naval surface firing. Accordmg teo the BO, the
information obtained during this momitering will provide improved conservalion measures to rminumnize
takes 1N the form of harm and harassment that may occur from subsequent exercises. The Navy
coniracted the Geo-Marine, Inc.'s. {GMI} regional office in Fajardo, Puerlo Rico, to conduct behavioral
observation surveys during the lirst two days of the October miilitary training exercises.

12 SURVFY REQUIREMENTS
Furtne: conversations with the USFWS establisned the minmum survey data to be proviged.

«  Name of oliserver
« Date and duration of ubservations
+ Type of oplic equipment used (i.e.. descrptions of binoculars and spotling scope)
o Woeather data

1y Tempcoiatare

2y osioud eover (T sdJn)
Y Wind direction and speed
§ooAIsibility

Fo b

«  How muct, of tne Brown Pelican populdlion or the cay can be ubservad from the survey locaton
« DBehavicr of Brown Pelican chicks/yoono durng exercisas (firing)

t1 Dce they ignore noise or yat excried”
¢« Behavior of adult brown peficans duiing exelcise

1) Do they ignore noise or get excitea”?

2} Take nft In respense to arrcraft andior hugh noise levels?
3} Do the adults feed chicksfyoung during the exercises?
4} Do the adulis fish during exercises”

13 LIyCATICON OF THE SURVEY AREA

Cayo Conejo s located in the nearshore waters of the Carnbbean Sea south of Vieques island, Puerto
Rico The cav s located near the eastern end of the 1s'and and 1 estirnated to be less than 0.5 mijes {1
kitometer) off the south shore of the island.

14 REFORT ORGANIZATION

Section 2.0 of this report describes the survey methodology utihized to conduct the behaworal
observations of the Brown Pelican colony on Cayo Conejo and factors imiting the survey Section 3.0
summarizes miitary training activities that occurred during the first two days of the exercises. Section 4.0
provides behavioral observations recorded prior to witiation of and during the first two days of military
tramming exercises Responses to minimum USFWS data requirements regarding the behavior of brown
pelicans on Cayo Conejo dunng the October joint military training exercises are summarized in Seclion
50



2.0 METHODOLOGY
2.1 SURVEY METHODS

All surveys were conducted from the south facing outdoor observation platform adjoining the third {top)
level of the control tower at observation post 1 (OP-1). Mr. Ross Rasmussen, a senior avian biologist
with GMI, conducted all surveys.

2.1.1 Weather

Unless interrupted by nigh levels of military training activities or requests by control tower operators to
move, weather data was recorded hourly each day. The "Kestrel’, an automatic measuring device, was
used (o determine temperature (°F) and wind speed (miles per hour [mph}). Temperature was taken on
the observation platform, in the shade, below waist-level. Average and maximum wind speed for a two-
minute period was determined by holding the “Kestrel" into the wind (at shoulder-level). All weather data
was recorded an the primary data sheet.

212 Behavioral Observations

Pre-training behavioral observations of the brown pelican colony on Cayo Conejo were made between
1120 and 1211 on October 15, 2000 and between 0700 and 0819 on October 16, 2000. Training
commenced at 1212 on October 15, 2000 and at 0820 on October 16, 2000. Daytime training was not
continuous on either day and ended at 1700 on both days.

The avian biclogist used a KOWA 82 -milimeter fluorile spotting scope with a 32x wice-angle objective
ens. to conduct the majority of the behavioral observations Swarvoski 10 x 42 hinocuiars were used to
track flying brown pelicans. Time, type of military uaining actvity, and brown pelican behavioral
observations were recorded on the field data sheet.

Several terms were used to Wdentify younyg brown pulicans. The term “young' refers to thuse ndividuals
that were still present at or near the nest site and therefore, entirely dependant on the adults for
foodfsurvival. White young had a partially developed il and wings. Brown/white young had a developed
mil and wings, and to a large exient werc fully feathered. It was estimated that brown/white young were
within two weeks of fledging (leaving the nest site) Young birds that had lefl the nest site were
considered fledglings/juveniles.

22 SURVEY LIMITATIONS

221  Weather Data

The temperature data collected provides only a general representation of the temperature in the vicinity of
the cay. The data collected was biased by the height of the tower/OP-1 and the heat-island effect caused
by the concrete platform on the observation deck.

The tower also biased the wind data. The wind swirled around the tower. giving the observer a "false”
direction {S-SSE). The wind, away from OF-1,in the morning and early evening ranged from east to east-
northeast. The wind speed on the tower platform may have also been affected (i.e., ncreased by the

height of tower).

If avallable, Navy temperature and wind data may be more accurate. Weather data for Oclober 15, 2000
and October 16, 2000 will be requested and compared.

2.2.2 Behavioral Observations

Behavioral observations of the brown pelican colony on Cayo Conejo were imited by a number of
physical factors The primary limitations during the behavigral surveys were: (1) location of the



observation site on OP-1, (2) visibility of the colony, and (3} the field of view of the scope’s objective
lenses.

Cayc Conejo 15 located approximately one kilometer southeast of the survey site on OP-1, The eastern
side of cay (adjacent to the water) was not visibie from the survey platform. It was estimated that
approximately 70-80 percent of the cay could be observed from the survey site on OP-1.

The sun angle, with respect to the survey site on OP-1, also limits, at times, visibility of the cay. In the
early morning, the visibility {especially clarity) is hmited because the observer looks almost into the sun.
Heat waves, especialiy on the day when winds were occasionally above 10 mph (i.e., Monday, October
15, 2000), did affect visual clarity and possibly counts of young brown pelicans (e.qg., 1 blurry, white young
bird could be two smaller young white birds).

The scope's field of view did not cover the entire cay but did allow the observer to view 70 to 80 percent
of the brown pelican colony on the cay. Therefore, reacticns of all birds in the colony could not be
observed spontaneously. However, by panning the scope left or right, the remainder of the colony could
be chserved shortly after each noise event. Only short responses would be missed on 20 to 30 percent of
the breeding colony under most circumstances

Secondary survey limitations include the pesition and behavior of the young and adult brown pelicans.
Position of an adult brown pelican between the observer and young brown pelicans would result in lower
total counts of young birds. Higher activity levels expose young birds to detection. What appears, at a
long distance, to be one young pelican may be two birds if both are active. In addition, vegetation,
although mostly sparse on the cay, may obscure young birds, and result in lower counts. Finally, although
infrequent, Commonwealth of Puerto Rico and miitary perscnnel {less than five individuals) came out to
the platiorm to ask gquestions and look at the pelican colony through the spotting scope, temporarily
distracting the tialog.st.

3.0 OVERVIEW OF MILITARY TRAINING ACTIVITIES
3 OCTOBER 15, 2000

Military training activities began at 1212 wilh marine helicopter flignts over the eastern maneuver area
(EMA), live impact area (LIA), and near-shore waters of the Caribbean Sea. Flights over near-shore
waters included several well norh and west of the Cayo Conejo conservation zone.

Navy ship to shore bombardment began at approximately 1400 The naval ships involved n the traming
were frigates. Targets were located in the LIA. Bombing was conducted sporadically through out the
afterncon.

Military jets trained briefly late in the afternoon. The jets initially came in at high altitude then made air-
ground bombing runs over the LIA on subsequent lower passes (estimated to be greater than 1,000 feet
above the ground). Daylight training activities ended at 1700.

32 OCTOBER 16, 2000

Military training activity began at 0820. Navy ship (frigates) to shore bombardment initiated the training
and continued sporadically from 0820 to 0841. Marine artillery traming (from the EMA to targets in the
LIA) was initiated at this time. Both training activities occurred sporadically untii 1010. Marine mortar
training started at 1020 All three training activities were then used concurrently or simuitaneously until
military jet training (air to ground bombing) starled at 1423. Daylight training activities were not continuous
and ended at 1700.



4.0 SURVEY RESULTS
41 INTRODUCTION

Brown pelicans were exposed to varying noise levels from five different sources of nose during the
traring exercise The noise sources were {1} ship to shore (LIA} bombardment, {2} helicopter flights, {3)
tand (EMA) to land {LIA) artillery bombardment, (4} land (EMA]} to land {LIA) mortar fire, and (5) air to
ground bombardment by military jet awcrafl

With the exception of one helicopter conducting & morning sea turtle survey along the 1sland’s shoreline,
low ambient noise levels characteristic of natural non-developed rural environments were present prior to
the mitiation of training. During training, noise levels varied from low during penods of inactivity to
moderately high during naval bombardment and helicopter flights. Both distance and terrain influenced
noise levels perceived by the cbserver

Naval bombardment coriginated several miles off of the isiand's south shore. Noise from military ships
carried a long dislance because of the lack of terrain between the source and the observer. Impact noise
from the naval bombardment, even though the impact area was several miles from OP-1, was perceptible
to the chserver Land to land arbilery originated from behind a hill several miles from OP-1. Although
deflected and/or ahsorbed by the terrain. noise from land to land artillery was still audible to the observer.
impact noise from land to land artillery was perceptible to the observer even though the impact area was
several miles froni the observer The distarice betwaen these noise sources and OP-1 resulted in low
perceptible land-to-land adillery noise. Noise from mortar fire originated below OP-1 Impact noise from
mortar fire was nol perceptible to the cbserver Nase levels from military aircraft were percerved highest
while the aircralt were on mid-aititude bombing runs. No low altitude (< 1,000 feet above ground level}
military jet aircralt were observed Noise levels, as percewved by the observer at OP-1. were highesl for
navai ship o shoie bombardment ang hehcopter flights, moderate during air tu ground bombardment, and
maoderate to low dut nyg 1and-to-land maortar and art Lery firng

A2 SURVE 1 WBSERVATHING

Behavioral abservations of brown pelicans prior to the imitiction of mititary traiming activittes on October
15. 2000 and October 16, 2000 was limited to .97 hours and 1.3 hours, respectively Altnough additional
vbservation time prior to intbation of traimng would have been very henehicial, 1t is the only data available
on pre-training behavior of brown pelicans in the colony on Cayo Conejo. Obscrvation time during traming
{including luits/periods of inactivity) was 4.8 hours on Ociober 15, 2000 and 7.67 hours on Octoher 16,
2000 Weather data recorded during the observations is presented in Appendix A.

Behawvioral observations of ihe brown pehcan colony on Cayo Conejo prior to and during the first two days
of the October miiitary traning activity are presented 1n Table 4-1 and Table 4-2. Observations of adults,
juvenile, and young brown pelficans prior 1o and during the October tratning activity are discussed below.

4.2 1 Adult Brown Pelicans
4.2.1 1 Prior to Irvifation of Training

On October 15, 2000 most adult brown pelicans in the colony sat motioniess. Five adults returned and
ianded on the southeast corner of the cay A total of 16 adulls were counted on the southeast cormer of
the cay. No young were observed on the southeast corner of the cay, therefore, the adults present at this
locale on the cay were considered to be post-breeding adulis. No foraging adults were observed around
the cay. Two adults returned to the cay and fed their young.

The majority of adult pelicans sat motionless during the early morning hours of October 16, 2000 Three
adulis flew out of the nesting area and continued east over nearshore waters south of the island and soon
were out of sight These individuals were probably going out to forage Two more adulls returned to the















cay (One adult fanded cutside of the nesting area on the southeast corner of the cay, the other tanded n
the nesting area next 1o one young pelican The adult did not feed the young pelican

4.2 1.2 During Military Training Activities

On Cclober 15, 2000 most adults sat virtually motiordess as helicopters flew past and outside of the cay's
conservation zone and during the initial ship to shore bombardment. Similar responses were observed
later in the afternoon when miiitary jet aircraft conducted air to ground bombing runs. During multiple
back-to-back ship to shore bombardment training, three adults flew out of the nesting area; two landed
back in the same spot while the other aduit landed on the SE corner of the cay It is unknown whether this
behavior was a result of the training activity or a normal behavior. Severat aduits flew out of the nesting
area, landed in waters surrounding the cay and loafed during a lull in training activity. Two adults
repeated this behavior during the training actwity later in the aflernoon. A total of seven adults fiew north
from the cay and disappeared it i1s thought thal these individuals were probably going out to forage. One
adult foraged near the cay and one adult was observed feeding one young pehcan during a lull in the
training. Two adults returned to the cay and were observed feeding young during or immediately after
noise from the ship to shore bombardment and military jet aircrafl reached the colony. Later dunng
multiple back-io-back bombardments two adults returned to the cay, landed near young, but did not feed
the young {{ is unknown whether this behavior resulted from this training activity or was a normal
behavior. One adult was observed feeding a young pehcan during air to ground bombardment by military
aircraft. Three adulis fiew out of the nesung area and continued east over nearshore waters south of the
island and soon were out of sight. These individuals were probably gomg out to forage.

Most adults sat wvirtualy motionless during traning activities on October 18 2000 The adults would
occasionally preen and mteract with other pelcans armiving from foraging or loafing on the adjacent
waters of {he cay. Six adults left the nesting area duning the day and loated on waters adjacent to the cay.
Eleven adults wers observed teeding ther young durmg the traning activity  Two aculls Bew irto the
nestirg area, landed adjacent to youn) pencans Two adults were observed foragng i the waters
surrounoing the cay Nine adults left ine nesting colony duning the dav and flew northi or east of the cay,
presumably to forage in nearshore waters around the siand

4301 Juvente Brown Pehcans
42311 Prorte Training Activitics

Juvenile brown pelicans were only shightly more active than adulis. Juveniles occasionally flapped their
wings and walked near the western edge of the cay's cliff. However, the majority of ime was spent sitting
ang/or standing motioniess. On October 16 four fledglings/juveniles walked to the edge of the cay's
western cliff One juvenile attempted a foraging plunge dive \n waters adjacent to the cay.

4.3.1.2 During Mifitary Training Activiiies

On QOctober 15, 2000, three juveniles responded to the inital bombardment by flapping their wings it s
unknown i this is 2 response to noise associated with the framing or a natural behavior
(exercisingfstrengthening wing muscles) However, singe this behavior also occurred prior to the training
activity {see Section 4.2 3), 1 15 postuiated thal most wing flapping 1s probably a natural behavior for
young and juvenite pelicans. Later, during the training, a juvenie flew from the east edge of the nesting
area, landed on the water adjacent to the cay., and loafed for a while before returning to edge of the
nesting area. During a lull in training aclivities, three juveniles flew out of the neshing area with three
adults and landed on the water adjacen! to the cay. The juveniies swam with the adults and occasionalty
plunged therr bills into the water {practice fishing?).

Juveniles occasionally flapped ther wings during training activiies on October 16, 2000 As previously
postulated wing flapping 15 more likely o be a natural behavior Siting and standing were the mosl
common behaviors.



441 Young
4.4.1.1 Prior to Military Traiming

On Qctober 15, 2000 most young bwds either sat motionless or occasionally flapped therr wings Some
young begged for fecod when the adults arnved back at the nest site. Several young had occasional
territorial disputes with thewr siblings, Young pelicans exhibited a higher frequency of wing ftapping early
on the morming of October 16, 2000 This behavior decreased by the time the training activity was ready
to begin.

4.4.1.2 Dunng Mifitary Training

A few young occastonally flapped therr wings during the inittal military training activity (helicopter fights}) in
the vicinity of the cay on October 15, 2000. However, the majority were either motionless or changing
lheir position at or near the nest site. Etght to ten young flapped their wings for one to two minutes
immedtately after the nittation of ship to shore bombardment. This behavior was beiieved to be an inilial
starlle response to the beginning cof the military traning activity. Wing flapping by young continued
irregularly durning the reminder of the training activity. This behavior increased very slightly when multiple
back-{o-back firing of ship to shore munitions occurred later in the afterncon.

I contrast to the startle response behavior exhibited by young pelicans on the first day of the exercise,
young pelicans did not exhibil a similar response with initiation of the same activity (naval bombardment)
on the morning of Cctober 18 2000 Youno peiicans occasicrially flapped their wings during the training
activities.

5.0 SUMMARY OF BEHAVIORAL OBSERVATIONS

The USFWS requesied that the sor.ey and resulting repornt provide speaific infurmialion on survey
miethodotogy anc the answer to the questons stated in Saction 1.2 of the document Specific informauon
on survey methodology, equipment, and duraton has Heen proviously provided n Section 2.0 and
Section 4 1) of this report The answers to behavioral questons posed by the USFWS are summanzed
below

51 AD LTS

Aduit brown pelicans on Cayo Conejo generally remaned motionless during all five types of raimng
activilies/noise events {ship to shore bombardment. helicopter flights, tand to land artillery and mortar fre,
and air tc ground bombardment by military aircraft). Aithough it 15 unknown whether several observed
behaviors were responses to rnoise levels or normal achivities (see Section 4.2.1.2), it appeared that most
adults were conducting normal behavioral activities andfor parental duties. Most adults did feed young
during training activities. Several adults did not feed young upon returning to the nesting area. However,
non-feeding occurred both prior to and during training activiies. These adulits may have been
unsuccessful foraging or needed o absorb nourishment for their own survival. Adulls rareiy foraged in
nearshore waters of the cay Most adulls flew east or north of the cay to forage. It s presumed that
nesting adults did feed since returning adults were observed feeding therr young. In summary, the
possibility exists that adult brown pehcans may be habituated to noise levels associated with nulitary
traimng activities that have occuired over many years on the eastern end of Viegues lsland, Puerto Rico

5.2 YOUNG/JUVENILES

Ewght to ten juvenile and young brown pelicans responded to noise that initiated the traiming exercise on
October 15, 2000 by flapping their wings. The freocuency of wing flapping decreased, and within one to
two minutes very little wing flapping was observed. Juvenite and young brown pelicans did nol repeat this
initial startle response on the morning of October 16, 2000 Qccasional wing flapping accurred throughout
the training exercise. and as previousiy discussed n Section 4.2.2.2, 15 thought to be a normal behavior
to exercise/strengthen wing muscles

iy



53 Summary of Potential Effects

Based on the observations during the first two days of the training activity, it appears that the joint training
activities did not disturb most adult Brown pelicans. Some young Brown pelicans did exhibit a startle
response to noise during the initiation of the traning activity. However, the response was very short (i.e.,
1-2 minutes} and was limited to the initiation of training. Afler the nitial startle response, young brown
pelicans did not appear to be disturbed by the military training activities on October 153-16, 2000.
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2.0 METHODOLOGY
21 SurvEY METHOLS

All surveys were conducted from the south facing outdoor observation platform adjoining the third (top)
level of the control tower at Observation Post 1 {(OF-1). Mr. Manuel Figueroa-Pagan. an avian biologist
with GMI. conducted all surveys using a KOWA 82-milmeter fluorite spotting scope.

211 Weather

Uinless interrupted by high levels of military training activites or reguests by control tower operators to
move, weather data was recorded hourly each day. The "Kestrel”, an automatic measuring device, was
used to determine temperature {-F) and wind speed {miles per hour [mph]). Termperature was taken on
the observation platiorm, in the shade. below waist-level. Average and maximum wind speed for a two-
minute period was determined by holding the “Kestrel” into the wind {at shoulder-level). All weather data
was recorded on the primary data sheet.

2.12 Behavioral Observations

Pre-training behavicral observations of the brown pelican colony on Cayc Congjo were made between
1200 and 1315 on June 25. 2001, between 0700 and 0830 on June 26, 2001, between 0800 and 1010
June 27, 2001, between 0630 and 0902 June 28, 2001 and between 0630 and 0900 on .June 29, 2001.
Training commenced at 1319 on June 25, 2001, at 0840 on June 26. 2001, at 1218 on June 27, 2001, at
0910 on June 28, 2001 and at 3900 on June 29, 2001. Daytime training was not continuous on either
days and ended at 1800 on first two days and the last day: and ended at 1400 on third and fourth days.

The avian hiclogist used a KOWA 82-millimeter tluorite spoting scope with a 32x wide-angle objective
lens. to conduct the majonty of the behavioral obsarvatinons Zeiss 10 x 408 binoculars were used to track
flyirny brown pelicans. Time. typs of miltary training activity, and browr pelican behavioral observations
were recorded on the field data sheet,

Several terms were used to identify young brown pelicans, The term “young™ refers to those mndividuals
stifl present at, or near, the nest site. therafore, entirely dependant on the adults for food/survival. White
young had a partially developed bill and wings. Brown:white young had a developed bih and wings, and to
a farge extent were fully featherea. It was estimated that brown/white young were wathin two weeks of
fledging (leaving the nest site). Young birds that had left the nest site were considered
fledqlings/juveniles.

2.2 SURVFY LIMITATIONS
2.2.1 Weather Data

The temperature data collected provides only a general representation of the temperature in the vicinity of
the cay. The data coflected was biased by the height of the tower/OP-1 and the heat-island effect caused
by the concrete platform on the observation deck.

The tower also biased the wind data The wind swirled around the tower. giving the observer a “talse”
direction (5-SSE). The wind, away from OP-1, in the morning and early evening ranged from east to east-
northeast. The wind speed on the tower platform may have aiso been afected (i.e., increased by the
height of tower).

If available, temperature and wind data recorded by the Navy may be more accurate. Weather data for
June 25, 2001, June 26, 2001, June 27, 2001, June 28, 2001 and June 29, 2001 will be requested and
compared.






3.4 Junt 28, 2001

Military jet training activity ran from 0910 to 1319. Flights over the LIA included F-14 and F-18 jets at
altitudes between 2,000 and 17.000 ft with 21 completed runs. Daylight training activities were not
continuous and ended at 1400

3.5 June 29, 2001

Military jet training activites began at 0900 with the approach of two jets from the south flying toward the
north. F-14 and F-18 flights over LIA flew at aftitudes <1.500 to 28,000 ft.

Jet bombardment of the LIA targets began at approximately 0900 and concluded at 1754. LIA bombing
was conducted sporadically through out the afternoon with 34 completed runs. Daylight training activities
ended at 1800,

4.0 SURVEY RESULTS
4.1 INTF 2O, NION

Brown pelicans were expased to varying noise levels from five different sources during the training
maneuvers. The noise scurces were. (13 launch to shore (LIA) bonbardment. {2} helicopter flights, and
{31 ATG bombarament by rrulitary et arrcraft.

With the exception of one helicopter conducting a monung and evening sea turtle and manne mammal
aerial surveys along the island’s shoreling, low ambient noise levels charactenstic of natural non-
devewped rural envirnnments werg present prior to the intiation ot traimng. During tratmng, nose levels
wrred from low duning periods of inactivity to moderately high during military jet and launch bembardrnent
1ani! helicopter fughts. Both distance and teriain influenced noise levels percewed by the observer

Noise wvels from military arrcrahl were perceived at ther highest while the aircraft were on mud-attitude
trormnbing rens Only one low altitude = 1,000 ft above ground leve!l) military jet aircraft were observed.
Nose levels, as percewed by the observer at OF-1. were highest during hehcopter flights. moderate
ievels during ATG bombardment. and moderate-to-low evels during launch-to-land firing,

4.2 Sy ey ORSFIIVATIONS

Behavioral observations of brown pelicans prior to the initiation of military traiming activities on June 25.
2001, June 26, 2001, June 27, 2001, June 28, 2001, and June 29. 2001 were mited 10 1.3, 1.5, 4.3. 2.7,
and 3.0 hours. respectively. Observation time duning training {including lulls:periods of inactivity) was 4.6
nours on June 25, 2001. 9 5 hours on June 26, 2001, 1.3 hours on June 27, 2001. 4.8 hours on June 28,
2001, and 9.0 hours on June 29, 2001. Weather data recorded during the observations is presented in
Appendix A,

Behawvioral observations of the brown peiican colony on Cayo Conejo dunng five days of the June 2001

traning maneyvers are presented in Tables 4-1 through Table 4-5. Qbservations of adults. juvenile, and
young brown pelicans dunng the June fraining activity are discussed below

4,21 Adult Brown Pelicans

42171 Priorto Inihation of Traming

O June 25, 2001, most adult brown pelicans in the colony sat motionless. Several adults returned to the
colony and landed on the northeast corner of the cay. Twenty-three adults were counted on the northeast
corner of the cay Two younqg pelicans were observed on the northeast corner of the cay, therefore, the
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adults present at this locale on the cay were considered to be post-breeding aduits. No foraging adults
were pbserved around the cay.

The majority of aduit pelicans sat motionless during the early morning hours of June 26, 2001. Several
adults flew out of the nesting area above the cay then returnad to the nesting area. Four or five adults sat
still or walked between the nesting groups on the area. Several adults flew away from the cay or to the
north toward Bahia Salinas del Sur. These individuals were probabiy going out to forage. No adults
returming to the cay were cbserved feeding the young.

On June 27, 2001, most adult brown pelcans in the colony sat motionless. Several adults returned and
landed on the northeast corner of the cay. A total of 18 adults were counted on the noriheast corner of the
cay. Two young pelicans were observed on the norlheast corner of the cay. The adults present at this cay
iocale were considered post-breeding adults. Two pairs of adults copulated several timas. Several adufts
flew to SW and SE to foraging probably.

On June 28. 2001, most adult brown pelicans in the colony sat motioniess. A total of 23 adults were
counted on the northeast (NE) corner of the cay. Two young pelicans were observed on the NE corner of
the cay and both sat motionless. Several adults flew close to the cay for possible foraging.

The magority of adult pelicans sat motionless during the early morning hours of June 29, 2001, A total of
32 adults were counted on the NE corner and west (W) side of the cay. Two aduilts copulated several
times during the afterncon. Several adults flew out of the nesting area over the cay and return to the
nesting area. Several adults flew away frum the cay to north foward Bahia Salinas del Sur to forage and
raost

SO0 S Lunag Mistary Trarung Actvines

LN osune Ch 001, most adults sat wrsally moelionless 45 helicopters flew to and troem O 1. Simiar
responzes were observed later in the abernoon when miltary jet arcratt conducted ATG bombing runs.
Dunnyg the ATG bombing to LIA. several adults flew away from the nesting area then returned to the
same spof 1115 unknown whether this behaviar was a result of the traiming activity or a normal behavior,
DOne adull lew away from the nesting area to the north toward Bahia Salinas del Sur dunng the training
activity 1t1s thought that these individuals were probdbiy leaving the cay to forage or reost. Several adults
Hlappeo wings dunng the training but it 15 unknown whether this behavior was a result of the training
activity o & normal behavior

Most adults sal motionless dunng traiming actrties on June 26, 2001, The adults would occasionally
preen and interact with other pelicans arnving from foraging. Two adults jumped to move nto the group or
get close to others. probably mutual preening. Most adults flapped wings to refresh ¢r exercise. No
noticeabie change or reaction to noise occurred during the training.

Most aduits sat motienless during training activities on June 27, 2001 The adults would occasicnally
preen and irteract with other pelicans arriving from foraging. Several aduits flew away from the nesting
area then flew back and landed in the same spot. The adults would occasionally preen and interact with
the pelicans returning from foraging. A tew adults walked to join with a group or get close to one another
A parr of adulls copulated dunng the exercise maneuvers. Two adults close to each other began to fight
and mark their territory. Three pairs of adults were observed mutual preening. Most adults flapped wings
to refresh or exercise.

On June 28, 2001. most adults sat motionless as helicopters flew to and from OP-1. Similar responses
were observed when military jets conducted ATG bombing runs. During the ATG bombing of the LIA,
several adufts flew out of the nesting area then returned to the same spot. It is unknown whether this
behavior was a startle response to the training activity or a normal behavior. During the training
maneuvers, one adult flew trom the nesting area north toward Bahia Saiina del Sur. It is thought that
these individuals were leaving the cay to forage or roost Several adults flapped their wings during the
maneuvers,
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5.2 Summary of Fotential Effects

Based on the observations during the five days of the traiming maneuvers, it appears that the joint fraining
activities did not disturb adult Brown pelicans. Some young Brown pelicans did exhibit a startle response
to noise during the mibation of the training actvity However, the response was very short {te, 1-2
minutes) and was limited to the nittation of training Afler the nitial startle response. young brown
pelicans did not appear to be disturbed ty the military training activities on June 25-29, 2001 There was
no generai starlle response exhibted ty the entre colony that would cause abandonment of the
nestingresting breeding area on Cayc Conejo.
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APPENDIX G
VIEQUES NEOTROPICAL BIRD SURVEY METHODOLOGY

Introduction

A one-year neotropical migratory bird-monitoring program was recommendea as one of the tasks to be
conducted for the preparation the Biologieal Assessment of Navy Training Activities on Viegues Island.
Puerto Rico (Figure1y The maonitaring program was needed to detenmine neotropical migratory and
winttering birds use on lhe LIA and EMA A secondary goai of the monitoring program was {o determine
resident bird occurrence and relative abundance and determine potenhtal impacts to resident bird
populations in the EMA and LIA from Navy training activities.

Development of the Monitoring Program
The development of the monitoring program for Vieques Island was based on ‘Managing and Monitoring
Birds Using Point Counts. Standards and Applications” {Ralph et al 1995},

The primary intent ot the monitoning project was to compare neotropical bird occurrence and relative
abundance by habitat type petween the Eastern Maneuver Area (EMA) and the Live Impact Area (LIA)
(see Figure 1},

Habitat-specific pomnt counls were used for monitoring. Weather permitting. a singie 10-rminute pont count
was conducted on three conseculive days per month In each major habitat type that occurs in both the
EMA and LIA The EMA and LIA count was completed on the same day Monlhly surveys were scheduled
from August 2000 througn August 2001, arcund the raining activities).

Tne monitoring provided mitial basehne data on use of speafic habiat types by rneotropical and resident
bird species This data wil assist biologists n evaluating avian impacts for the Biological Assessment
The success of the mitial year of surveys cannot be determined untit the survey results are analyzed
Sdarvey dala wiil be analyzed staring Seplember 2001

Selection of Point Count Locations

Recommendations made by Raiph et a (1945) were reviewed anc considered dunng ihe pont count
selecthon pracess Avian biologists completeg & two-day reconnalssance trip in June 2000 to dentify
habitat tynes present in the EMA and LIA ana tentatively select point count statians, Four habitat types
were dentified fores! scrun, evergreen scrub thick-thom sceub, and mangrove forest Three road paint
count stations were tentatively selected for forest scrub, evergreen scrub, and thick-thorn scruby habitats
irr both the EMA and LIA. Only two road accessible mangrove forest point count stations were found
both the EMA and LIA On July 29 2000. two avian biologists completed the selection of the point count
locations and numbered each of the siations (see Figure 1,Table 1} Al road point count station focations
were randomly selected by the awvian biologists and are at least 250 meters apart Mangrove point
stattons were inihially placed in marginal edge habitat because road access to other mangrove habitatls
was not availabie. Three of the four mangrove point count stations were on or very near the edge of other
habitat fypes and were very disturbed These point count stations (LIA 1, EMA 6, EMA 10) were
eliminated from the survey dunng the first two months of the project

Survey Methodology

The avian biologist initiated all pomnt counts at or near sunnise Surveys were iniiated on August 01 and
August 02, 2000. Point counts were scheduled on three consecutive days each month from September
2000 through Augusl 2001, On Day 1, the first point count was nittated at EMA 12, The pomt count
survey was cornpleted in the following sequence (EMA 11, EMA 5 EMA 7, EMA 8, EMA 9. EMA 4, EMA
1, EMA 2, EMA 3, L1A 2 LIA 3 LIA 4 LIA 7, LIA G, LIA 10, LIA B, LIA 6, LIA 5} On Day 2, the count
sequence was reversed; the count began at LIA 5 and was completed at EMA 12. The count seauence
on Day 3 was identical to Day !




















































































APPENDIX G
SURVEYS FOR FEDERAL THREATENED, ENDANGERED, AND CANDIDATE BIRD SPECIES

Introduction

Several federaily listed candidate bird species potentially occur i aquatic habitats within the Navy's
traiming area on and near Viegues Island n Puerto Rice. West Indian whisting duck, white-cheeked
pinta)l, Caribbean coot, and Caribbean ruddy duck may be present in lagoons within the training area.
Surveys were conducted to determine the presence or absence on Vieques Island and to identify
potential habitat for these species If suitable habitat 1s present, surveys need to be conducted to
determine the presencel/absence of the species In the Navy training area

In addition, Roseate Tern, a federally listed species, was observed near Cayo Canejo during traning
exeraises in June 2000, The status of this species in nearshore coastal waters of Vieques Island is not
known. Surveys are needed to determine the occurrence of the species in nearshore waters of the
Viegues Island.

Habitat Surveys

On July 29, 2000 two experienced avian biologists conducted a reconnaissance level survey of the EMA
and LIA on Viegues Island to identify potential habitat for listed bird species. Four suitable lagoons (two in
bath the EMA and LIA) were found for the listed candidate bird species. Several potential resting/roosting
areas were located for the roseate tern. Four general areas of suitabie habitat were located for the
roseate tern.

Survey Methodology

A general area search was selected as the survey method for the Iisted bird species. Afler competing the
neotropical migratory bird coants, the avian moiogist v.sited each previously selected lagoon, and
scanned the area with binoculars and a spott.ng scope. The dentity and numper of bird spec.es observed
was recorded on the fiela data sheet. In addition, a 10 minute scan was conduacted for Roseate Tern at
selected sites overlook ng the following arras- Callo Canejo, Cayo Layay Yellow Beach, and LIA 5.
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Reef Damage Assessment and Condition Summary
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APPENDIX |

Ecology and Distribution of the West Indian Manatee in the Waters around Puerto
Rico, with Emphasis on Vieques Isiand
















































Manatee Status
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