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Roosevelt Roads Reuse Plan

Vision Statement
After more than sixty years of operation as a military facility, the closure of Naval Station Roosevelt is providing
the Commonwealth of Puerto Rico with an opportunity to maximize the assets and attributes of this facility in
the way that is most beneficial to its citizens, particularly the residents of Ceiba, Naguabo and the surrounding
communities. To this end, three principles have guided the work of the Commonwealth Government in planning
for the reuse of this facility:  (1) encourage community participation, (2) promote activities that will create jobs
and contribute to the economic vitality of Puerto Rico, and (3) protect and preserve the natural resources that add
to the beauty of this region. With these three principles in mind, the Commonwealth Government envisions an
unprecedented opportunity for the people of Puerto Rico to turn an area that is currently inaccessible to most of
them into an engine of sustainable economic development.

Background and Setting
In late September 2003, the U.S. Congress directed the Secretary of the Navy to close Naval Station Roosevelt
Roads (�Roosevelt Roads�, �NSRR� or the �Base�) within six months and to do so pursuant to the Defense Base
Realignment and Closure Act of 1990 (commonly referred to as �BRAC�). That event triggered a series of actions
organized around the need to prepare a Reuse Plan for the Base in an extraordinarily short period of time. By com-
parison, the average time for the closure of a base under BRAC has ranged from three to four years. On March 31,
2004, the NSRR ended operations. 

This Reuse Plan is intended to guide the transformation of the Base from military to civilian uses. It describes
land uses proposed for the 8,600-acre site and also addresses phasing, infrastructure, and costs associated with
preparing the site for reuse. 

I. Executive Summary
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Reuse Plan Overview
This section describes the major elements of the Reuse
Plan including proposed land uses, phasing of develop-
ment, infrastructure improvements and projected costs. 

Proposed Land Uses: The Reuse Plan for Roosevelt
Roads is the result of a comprehensive analysis of the
site�s regional context, its existing natural physical
conditions and facilities, and the market demand for
alternative uses, as well as consideration of significant
community input regarding uses and services that
should be accommodated at the Base. Preparation of this
plan was driven by an overarching goal of lessening the
immediate negative impact on the surrounding region
while creating a dynamic reuse plan that will lead to the
socio-economic development of the region and the
Commonwealth of Puerto Rico.

The land uses that have been incorporated into the
Roosevelt Roads Reuse Plan can be summarized within
six broad categories including: Economic Development;
Public, Educational and Institutional Use; Residential;
Open Space and Recreation; Conservation; and
Tourism. Each is described below.

� Economic Development (Job Generating) Uses:
One of the key objectives for reuse of the Base is to
emphasize economic development. Accordingly, the
plan calls for creation of a science park with research
and development facilities, a substantial amount of
industrial and commercial development, and water-
oriented commercial and recreational activity. At full
build-out over 34-plus years, total jobs created would
range from 18,200 to 19,700. Targeting jobs requir-
ing investment of intellectual capital will be one of
the most important goals of the reuse effort for
Roosevelt Roads.

� Public, Educational and Institutional Uses: The
Reuse Plan incorporates a number of public, educa-
tional and institutional uses that focus on reusing

specific facilities at the Base. Many are suitable to be
taken over and operated by various public agencies of
the Commonwealth. Examples include the Puerto
Rico Electric Power Authority (PREPA), the Puerto
Rico Aqueduct and Sewer Authority (PRASA), the
Puerto Rico Ports Authority (PRPA), the Department
of Education, and universities and other academic
institutions. Specifically, the following uses are
included in the plan:

! The existing airport as a passenger and cargo
facility;

! The waterfront adjacent to the harbor as a new
passenger and light cargo terminal;

! The Base hospital as an emergency room and
hospital serving the local community;

! The Base elementary school as a public
middle/high school;

! The Base middle/high school campus as a 
private bi-lingual private school; and

! A cluster of existing academic, residential and
support buildings/facilities as an integrated
university campus

� Residential Uses: A broad range of sites appropriate
for residential development has been identified.
These occur in the southwest portion of the site in an
area known as �Bundy�, in the �Downtown� central
section of the site, and on the southern peninsula
where several hundred existing homes are located.
The Base is large enough to offer a broad range of
potential residential building types and densities,
with a range of appropriate amenities.

� Open Space and Recreation Uses: Numerous recre-
ational opportunities are incorporated in the Reuse
Plan, supporting residential and tourism objectives.
Among these are:
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! Expansion of the existing marina and development
of adjacent water-oriented and water view recre-
ational uses that could include tennis, miniature
golf, kayak rental, water-skiing and parasailing,
small boat rentals, etc., with associated retail;

! Continued use of the existing 9-hole golf course and
potential expansion to an 18-hole public course;

! Development of new marina opportunities at the
outer harbor of Bahia de Puerca.

� Conservation Area: For the past six decades, under
the Navy�s stewardship, thousands of acres of
coastal mangrove forests and wetlands have
remained undeveloped. As the importance of the
eastern region of Puerto Rico�s biodiversity emerges,
support for continued conservation of the site�s nat-
ural areas has grown. The Reuse Plan calls for pre-
serving almost 3,400 acres of mangrove forests and
wetlands as a conservation area.

� Tourism: Several uses linked to tourism are incor-
porated in the Reuse Plan: 

! The Commonwealth recognizes the need for
the development of moderate tourism in Puerto
Rico and this use can be accommodated in a
number of locations at the Base, capitalizing on
beautiful views and accessibility to water-ori-
ented and ecotourism-oriented activities.

! There is tremendous growth in the hotel sector
along the eastern coast as well as the expan-
sion of tourism in Vieques and Culebra. In the
short- to intermediate-term, these planned
hotel projects will likely fulfill the demand for
resort development at the higher end of the
market. However, in the longer term, this use
could become a viable use at Roosevelt Roads.

! Roosevelt Roads is an ecologically significant
site. Preservation of nearly 50% of its land area

and an even greater percentage of its coastline
will achieve a high degree of flora and fauna habi-
tat sustainability. This opportunity will support
ecotourism activity

Phasing: The redevelopment of the Base will, of course,
occur in phases over many years. Accordingly, a 34-year
phasing program has been prepared as part of the Reuse
Plan. It is, by necessity, illustrative and will vary
depending on actual market conditions, availability and
commitment of funding, policy decisions by the
Commonwealth of Puerto Rico and by the Navy, and
the level of interest and commitment by private sector
developers, investors, and users.

Infrastructure Improvements and Costs: Substantial
infrastructure improvements will be needed to support
the Reuse Plan. This includes significant road improve-
ments as well as utility upgrades (water, sanitary sewer,
storm drainage, electricity and telecommunications).
As part of this Reuse Plan, existing capacities were
identified and compared to proposed reuses and new
development to determine the need for upgrading
and/or expansion of the current road and utility sys-
tems. Costs to upgrade and expand roads and utility
systems are preliminarily estimated at $102 million in
2004 dollars. This figure represents full build-out of the
Base, but excludes system upgrades for federal transfers
and for some of the potential public benefit and eco-
nomic development conveyances and upgrades to sys-
tems to make them acceptable to, and code compliant
with, utility authorities that may take over  the systems
from the Navy. As estimated by the Puerto Rico
Aqueduct and Sewer Authority (PRASA) and the Puerto
Rico Electric Power Authority (PREPA), the costs asso-
ciated with upgrades to the water/wastewater and elec-
trical systems are appoximately US $5.4 million and
US $3.2 million, respectively.

Funding for these improvements could come from 
several sources. For example, the entities that acquire
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portions of the Base from the Navy would be expected
to incur some or all of these costs, depending upon the
terms of disposition agreements between the Navy and
future buyers. It is also likely that the Commonwealth
would incur some of these infrastructure costs, again
depending on the overall terms of disposition agreements
it enters into with the Navy.

Organization of this Report
This report is designed to present the results of the
Local Redevelopment Authority�s (�LRA�) assessment
of reuse opportunities for Roosevelt Roads. Following
the Executive Summary, the report is organized as fol-
lows:

� Introduction: an overview of the planning process, its
goals and objectives, and a review of the public partici-
pation process;

� Site, Context and Physical Conditions: an assessment
of the existing conditions characterizing the site, includ-
ing location; physical conditions; natural features; envi-
ronmental, transportation and infrastructure and the
condition of existing buildings;

� Market Analysis: an evaluation of market conditions
that will determine the economic feasibility of various
reuse options;

� Land Use: a presentation of recommended land uses;

� Urban Design Framework Plan and Design Principles: a
vision of what the Base can become if proper attention is
paid to certain overarching design principles and guide-
lines. This section is intended to illustrate that
through conscientious and thoughtful planning,
the potential for the Base�s redevelopment�and its
value�will be dramatically enhanced;

� Infrastructure: Circulation, Utilities and Public
Services: describes in a conceptual manner the major
road, utility and other infrastructure improvements
needed to support the plan; also included are order of
magnitude estimates of major capital improvements
needed to implement the Reuse Plan; and

� Notice of Interest Responses for Public Benefit
Conveyances: a presentation of expressions of interest
by various public entities, not-for-profit organizations
and private companies for reusing portions of the Base.
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II. Introduction

The Planning Process
There are important measures of success that are common to military base reuse projects. Among the most critical
are strong local leadership and the involvement of local community groups and stakeholders in the consensus-build-
ing process. On October 24, 2003, shortly after the process to close NSRR began, Governor Sila María Calderón
signed Executive Order #OE-2003-66 appointing the Puerto Rico Department of Economic Development and
Commerce as the Local Redevelopment Authority (�LRA�), the entity responsible for planning the redevelopment and
reuse of NSRR and the sole entity recognized by the federal government to work and negotiate with the United Stated
Navy on the future of NSRR. The Governor also appointed a Redevelopment Committee (�RC�) to act as an advisory
group on all matters regarding the development process. 

The LRA was recognized by the Office of Economic Adjustment (�OEA�) of the Department of Defense on November
20, 2003. The RC consists of:

! Secretary of Economic Development and Commerce, Chair

! Resident Commissioner

! Secretary of Environmental and Natural Resources

! President of the Planning Board

! Executive Director of the Puerto Rico Tourism Company

! Executive Director of the Ports Authority

! Mayor of the Municipality of Ceiba

! Mayor of the Municipality of Naguabo

! Representative of the business community of Ceiba

! Representative of the community of Ceiba

! Representative of the community of Naguabo
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The LRA retained a consulting team lead by CB Richard
Ellis Consulting (the �Consulting Team�) to assist in its
efforts to identify opportunities for the Base and to formu-
late a Reuse Plan. The Consulting Team is composed of:

! CB Richard Ellis Consulting: 
Real Estate and Development Advisors

! Cooper, Robertson & Partners: 
Architecture and Urban Design

! Moffatt & Nichol: Engineering

! Puerto Rico Management & Economic
Consultants, Inc.: Economics

Additional support to the LRA was provided by:

! Matrix Environmental Services: Environmental

! Garrity & Knisely: BRAC Counsel

! Winston & Strawn LLP: General Counsel 
to the LRA

Goals and Objectives
Preparation of this Reuse Plan for NSRR was driven by
an overarching goal of lessening the immediate negative
impact on the surrounding region while creating a
dynamic reuse plan that will lead to the socio-economic
development of the region and the Island. The specific
objectives of the Reuse Plan are as follows:

� To promote activities that will create jobs and con-
tribute to the economic vitality of Puerto Rico;

� To expand Puerto Rico�s capability to produce high-
value products, including those that can be exported by
air freight to the U.S. mainland and to other countries;

� To attract increased investment from technology-based
companies including the pharmaceutical industry,

building upon the existing foundation of manufactur-
ing activity and expanding into product development
and research;

� To ensure that the Reuse Plan provides flexibility to
accommodate changing economic conditions and
public needs;

� To take advantage of the Base's unique size and
location on Puerto Rico's eastern coast, as well as
its spectacular views and physical characteristics;

� To use the uniqueness of the site as a feature to draw
activities that are otherwise difficult for Puerto Rico to
attract; and

� To capitalize on the site�s waterfront setting for recre-
ational uses and ecotourism opportunities as well as
for residential and other appropriate commercial uses.

Public Participation and Planning Process
Pursuant to the Department of Defense Appropriations
Act, 2004, enacted on September 30, 2003, Naval
Station Roosevelt Roads, located in the Municipalities of
Ceiba and Naguabo, closed on March 31, 2004. 

This rapid pace of closure of a base, which was esti-
mated by the U.S. Navy to generate approximately
$300 million in economic activity, affecting the two
municipalities located in a small, rural community on
the east coast of Puerto Rico, as well as to the rest of
the region. The closure of NSRR in this hastened manner
is resulting in the loss of economic activity in the
region, increased unemployment and, in a best case
scenario, short-term losses in investment and devel-
opment potential in the vicinity of NSRR. 

The Government of the Commonwealth of Puerto Rico
(the �Commonwealth�) decided to view the closure as an
opportunity to reclaim lands long held in military use
and to reintegrate them to the adjacent communities. It
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is the vision of the Commonwealth that the lands com-
prising the former NSRR play an important role in pro-
viding opportunity and wealth for the people of Puerto
Rico through a sustainable economic development strategy.
Moreover, the re-development of the property will play a
critical role in increasing economic activity, expanding
the tourism opportunities and enhancing the attractiveness
of the region. 

Due to the expected immediate impact on the region,
issues of importance to the community ranged from
environmental protection, access to potable water, loss
of a major employment center, reasonable development
controls on hotels and residences, and access to afford-
able housing. To this effect, and from its inception, the
LRA acknowledged that the communities adjacent to the
Base needed to be an integral part of the development of
the lands of the former Naval Station Roosevelt Roads
and that the LRA would need to allocate a significant
amount of time and resources into a community out-
reach program. In essence, the mission and objectives of
the LRA were to ensure community participation at a
variety of different levels. 

Since access to computers, and in some cases tele-
phones, was scarce in the communities of Ceiba and
Naguabo, and since the majority of the community
speaks only Spanish, the LRA decided upon a community
outreach strategy that would successfully incorporate
the citizens of these municipalities into the planning
and re-development process.

First, and in order to ensure community representation
in the planning and redevelopment of the property, and
pursuant to Executive Order #OE-2003-66, the
Governor appointed two residents of Ceiba, and one in
Naguabo to the Redevelopment Committee, the entity
tasked with working with the LRA in developing a reuse
plan. Mr. Rubén Tiburcio, as business representative,
Mr. Ramón Carreras, as community representative of
Ceiba, and Ms. Mildred Cuevas, community representa-

tive of Naguabo, actively participated in all evaluations
and decisions presented for the consideration of the RC.
In addition, the Mayors of Naguabo and Ceiba are also
members of the RC.

In order to address community concerns and to ensure
local participation, the RC created subcommittees that
were to be principally composed of residents of Ceiba
and Naguabo. The subcommittees created included:

! Planning and Property Uses 

! Environment 

! Housing and Homeless 

! Human Resources 

! Economic Development 

! Infrastructure 

! Health and Education 

More than 55 citizens from the Eastern region of Puerto
Rico actively participated in the sub-committees, provid-
ing insightful and enthusiastic policy recommendations
and suggestions related to the future of the former base.

In order to understand the community�s existing needs,
from October until the end of June, 2004, the LRA also
made numerous trips and visits to the area to meet with
community leaders, community organizations, displaced
workers, industry leaders, local stakeholders and other
affected parties. These efforts also included holding com-
munity meetings, community educational workshops and
two Public Hearings, held on April 22 and May 17, in an
effort to obtain all possible input for the development of
this Reuse Plan. From the end of October until the month
of June, the LRA conducted over 64 meetings, workshops
or events for the residents of Ceiba, Naguabo and the sur-
rounding communities. Also, the LRA received input from
the region�s two community associations, CADEC and
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APRODEC, to listen to their concerns and suggestions. It
proved to be a significant way to gather information about
the most pressing needs of the communities adjacent to
the Base. 

As mentioned before, the LRA actively coordinated activities
and workshops to inform the communities of the govern-
ment programs and funding, available for retraining, to
start up companies and small business loans. The
Administration for the Training of Future Workers
(�AAFET�) has offered two presentations in Ceiba and
Naguabo explaining the programs the agency offers,
including Technical and Vocational Schools and the
Business Start Up Programs. The Commerce and Export
Company offered an orientation to the communities
regarding the various programs and aids available to the
local business communities. These include Mitigation
Plans, Commercial Impact Programs, Business School
Courses, Puerto Rico Power and Electric Authority�s
Incentives for small businesses and the opening of a com-
mercial office in Ceiba. For its part, the Puerto Rico
Tourism Company (�PRTC�) and the Economic
Development Bank (�EDB�) offered a workshop called
�Financial Incentives for the Tourism Industry�. These
incentives include the Tourism Guarantee Fund, which
was created between PRTC and the EDB, where PRTC
transferred $1 million to the EDB to guarantee the financ-
ing of small and medium sized business in the tourism
industry. The other incentive is Law 78, which grants tax
credits for tourism investments and construction. 

One of the more crucial aspects of the Base�s closure was
the immediate impact on the area�s workers. One of the
LRA�s most important tasks was to evaluate the number
of displaced workers and their skills, and to provide for
their benefit placement assistance, retraining capacity,
economic incentives and job replacement efforts.
Beginning in March 2003, the Government of Puerto Rico
through the Consejo de Desarrollo Ocupacional y
Recursos Humanos and the Consorcio del Noreste/Rio
Grande (collectively, el �Consejo�) proactively established

a Support Center on the Base to provide assistance to
workers that were being relocated or displaced. On June
29, 2004, the LRA, in conjunction with other government
agencies of the Commonwealth of Puerto Rico held an
Employment Fair in the Municipality of Ceiba, for the dis-
placed workers from the Base. With the attendance of over
269 workers, and over 567 employment offers, it was a
complete success. A total of 142 workers were referred to
employers and 10 of these were offered positions by com-
panies present at the Fair. Ample media coverage was
received describing the success of the event.

By the end of June, 931 workers had been displaced by the
Base. However, 578, or 62%, had already been placed in
alternate employment in positions such as engineers, sec-
retaries, accountants, salesmen, and technicians. 

Most importantly, the Commonwealth has approved 
legislation, signed into law by the Governor, to create a
combined fund of $23 million to help the communities of
Ceiba and Naguabo ($15 million in Commonwealth funds
and $8 million in federal funds already available from the
WIA program). These funds are intended to cover the
costs of the programs being designed and implemented for
the communities� benefit. They include:

1. Relief Fund to Municipalities of Ceiba and Naguabo for
losses in patents and taxes:  The Legislation creates a
special fund that alleviates the reduction in collections
during the 2004, 2005 and 2006 fiscal years. The cost
of this program is estimated in $4.5 million until FY 2006.

2. Small Business Fund for the Roosevelt Roads
Communities: The Legislation establishes  an office of
the Commerce and Export Company in Ceiba to help
those displaced workers that wish to establish their
own business. Technical business skills will be provid-
ed, as well as assistance in dealing with the Economic
Development Bank so they are able to receive the
Bank's benefits rapidly. Also proposed was a monthly
subsidy of $1,000 during a 12-month period that would
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be provided to up to 500 workers who develop and
start implementing a business plan. With this aid, an
income is guaranteed during the initial period of
establishing the business. The cost of this program is
estimated at $6 million. 

3. Retention Stimulus and Job Creation:  The Legislation
directs the Commerce and Export Company to establish
in Ceiba and Naguabo a subsidy for those businesses
that retain current jobs and/or hire displaced workers
from the Base. This subsidy will be up to 50% of the
minimum wage, with a 5 employee maximum per
establishment and a total of 300 employees. The cost
of this program is estimated in $3.2 million over 
two years.

The LRA has also been successful in distributing the per-
sonal property declared surplus by the Navy. The
Municipalities of Ceiba and Naguabo, among other
municipalities and government agencies, have received
property which was declared in excess by the U.S. Navy
after the closure of the Base. The Municipality of Ceiba
received cars, electric generators, monitors, a boat, furni-
ture; and Naguabo received cars, electric generators, a
school bus and construction materials. Also, the
Municipalities of Fajardo, Maunabo, Humacao, Luquillo,
Río Grande, Las Piedras, Loíza, Moca, Aguada, Arecibo,
Barceloneta, Naranjito, Camuy, Lares and Cataño have
received office furniture, vehicles and construction
equipment, among other articles. 

The LRA requested the medical equipment which
belonged to the Hospital such as stretchers, hospital
beds, treatment tables, examination and operation
tables, ultrasonic equipment, X-ray units, lights for sur-
gery rooms and respirators for future hospital use. The

Electric and Power Authority received 4 generators which
belonged to the Navy which will be used in their eastern
region operations; while the Ports Authority was author-
ized to retain the air traffic control equipment, which
was located at the airport control tower, as well as trucks,
generators and platforms. The Department of Natural
Resources received trucks, pickups, office equipment and
generators and the Corrections Department received
school buses and a tow truck. Other entities which have
benefited from this process include the Police
Department and various non-profit entities and schools.

As part of the communications effort with the commu-
nity, the LRA created the Spanish and English website,
planrooseveltroads.com to offer the latest information
regarding the Base Closure and Realignment Law and the
reuse process. The website also allowed members of the
community to express their existing needs and submit
proposals, ideas, recommendations and suggestions on
the possible reuse of the property. A collection of docu-
ments regarding the base, including maps, environmen-
tal documents and infrastructure assessments, was also
made available to the community through the public
library of the Municipality of Ceiba.

This Reuse Plan, together with the Homeless Assistance
Submission was presented in draft form to the public on
October 12, 2004. Fifty-three persons attended a Public
Hearing conducted on November 8, 2004. Of those in
attendance, fourteen individuals presented comments to
the Reuse Plan and/or the Homeless Assistance
Submission. For a summary of their comments, see the
Homeless Assistance Submission. The LRA took into
account all comments received during this public hear-
ing, and various changes were made to the Reuse Plan as
a consequence of these comments. 
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III. Site, Context, and Physical Condition

This chapter presents a summary of the site's physical characteristics including:

� Location, Physical Conditions and Natural Features
� Environmental Issues
� Transportation and Infrastructure
� Existing Building Assessment

Most of the information in this chapter is summarized from an earlier report titled Roosevelt Roads Reuse Plan:
Site, Context and Market Conditions, prepared in April 2004. That report appears in its entirety in the attached
Appendix A. 

Location, Physical Conditions and Natural Features
The Consulting Team conducted an overview of adjacent neighborhoods, the site�s physical conditions and natural
features in order to identify the physical development opportunities and constraints associated with the reuse of
Roosevelt Roads. Our team collected and reviewed Base and facilities drawings, documents and previous studies and
other secondary sources provided by the Navy, other agencies and conservation groups. Amplified by field notes and
photographs taken during our field trips to the site, the team�s work effort results in a series of analytical drawings
illustrating these physical informational layers, and which provide an understanding of the site�s unique character-
istics, its development constraints and an introduction to the opportunities for future reuse.

Elements considered in the overview included regional and local context, site structure, dimensions, topography and
hydrology, existing vegetation, wetlands and ecology, and archeological sites. Existing land uses and supporting
infrastructure were identified and mapped, as were the site�s varying gradients, which must be considered when
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identifying areas for potential development. These con-
ditions were then organized as a series of overlays, cul-
minating in a summary of Constraints and
Opportunities for future reuse of the Base. (A separate
section on Existing Building Assessment is included in
Appendix A).

Findings from this investigation are summarized below: 

� The site is at the physical center of the Eastern
Caribbean region. Excellent air and ship transporta-
tion is readily available. The Roosevelt Roads site has
the advantage of proximity to existing and new tourist
resorts and second home market developing along the
eastern coast, as well as to Vieques and Culebra, both
in sight of the Base.

� At the foothills of El Yunque and at the edge of the sea,
Roosevelt Roads is intrinsically linked to its regional
ecology of rainforests, marine habitat, migratory
birds, and coastal flora. There is the opportunity to
augment a widely recognized emerging regional eco-
tourism, forming a regional recreational linkage with
such tourist sites both within Puerto Rico, Vieques
and Culebra, and the islands of the Lesser Antilles
Archipelago. 

� Ceiba and Naguabo are small neighboring coastal
towns, both formerly agricultural, and now primarily
residential in character, with supporting small-scale
retail and institutional facilities. These towns are vis-
ibly impacted by the closure of the Naval operations at
Roosevelt Roads, with �For Sale� signs proliferating
throughout the residential streets and neighborhoods
and now along some of the prime retail sites at the
center of town. There is little industry in either town;
both were dependent on the Navy for local employ-
ment. With the closure of the Base, it appears that
many local residents are relocating out of the immedi-
ate area. The town has enjoyed beach access on prop-

erty belonging to the Navy and use of a fishing pier on
property controlled by the Department of Natural
Resources, both located to the east of the northern
entrance. 

� Access to the site is limited and circuitous at the northern end
of the site and would require reconfiguration and wayfinding.
Access to the southern entrance from the regional road net-
work is direct and well marked. Of great advantage, there is
the opportunity for direct access to the airport area. The air-
field has helipads and multiple runways, the longest over
11,000 feet in length, and as such, can accommodate virtual-
ly any size aircraft. While the airfield today is visually
screened from outlying areas by heavy vegetation, it could
become visible to the main highway with selective tree thin-
ning creating value for new commercial development activi-
ty. 

� One of the largest coastal properties in Puerto Rico
remaining in single ownership, the site encompasses
a sweeping 8,300 acres on mainland Puerto Rico plus
three smaller islands, Isla Piñeros, Isla Piñenta and
Cabeza de Perro that together represent some 300
additional acres. The site geographically is the east-
ernmost extension of the foothills of El Yunque, form-
ing notable, twin �booted� peninsulas that together
frame Ensenada Honda, the large and well-protected
harbor at the center of the site with a 
distinctive ring of hills, nearly 300 feet at the highest
point. A smaller bay, Bahia de Puerca, presents a 
second �outboard� opportunity for water-related activ-
ity and adjacent development. 

� Limited largely by topography and mangrove forest
preserves, opportunity for direct access to the water is
restricted to a few locations at the site�s small but
charming beachfronts, and along the extensively
bulkheaded frontage of the harbor along the northern
peninsula. Along this formerly industrial waterfront,
the infrastructure is sufficient to support a variety of
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regionally appropriate uses, such as a passenger and
cargo terminal to Vieques and Culebra. 

� The encircling Delicias Hills influence the direction
of the site�s surface water drainage in addition to pro-
viding dramatic water and coastal views to the north
and south. They also serve to contain noise generated
by activity at the airfield, which is located in the site�s
major northeast/southwest valley. Dual views of El
Yunque to the west and Island Pineros and Vieques to
the east are equally compelling, and can be best seen
from two spectacular vantage points, Punto Medio
Mundo, jutting into the bay at the northernmost high
point of the site, and at the site�s dramatic northern
eastern �heel� on the peninsula, among the most
valuable on the site. 

� The richness of natural diversity, of natural flora,
extensive wetlands, mangrove forests and surround-
ing sea grass beds, underscores multiple ecologies and
biodiversity present at the site. The site is an impor-
tant coastal resource and potential habitat for a num-
ber of threatened and endangered species including
the Yellow Shouldered Blackbird and the West Indian
Manatee. Again, under single ownership, this pres-
ents a unique opportunity for a comprehensive
approach to conservation as well as development.
Additionally, there are a number of listed archeological sites
potentially warranting future investigation.

� Existing development at the Base falls within several
fragmented zones separated by topography, wetlands
or land use: the airfield; Bundy to the southwest;
�Downtown� at the center of the site; Capehart (resi-
dential neighborhoods on the southern peninsula);
the waterfront along the northern bulkhead of
Ensenada Honda; and Camp Moscrip at the edge of Bahia de
Puerca. Each area is dominated by a single land use with sup-

porting adjacent facilities; each is adaptable to reuse or appro-
priate for redevelopment. Support facilities at the Base are
diverse and include a recently renovated hospital, a well-
equipped ambulatory care medical and dental facility, two air-
conditioned schools, libraries, a theater, a public works build-
ing, refrigerated storage areas, commercial buildings of vary-
ing sizes and recreational facilities that include tennis courts,
a small-boat marina, a fitness center, a nine-hole golf course
and a variety of ball fields. As with most military installations
and with few exceptions, Base facilities were developed with
little regard to aesthetic quality or siting to maximize
views, designed to be purely
functional and operationally necessary, with minimal 
support facilities. It is an environment of mostly well-main-
tained, �no-frills� structures and facilities.

� Infrastructure at the Base was developed in support of
specific land uses and zones, and while adequate to
support some degree of reuse, it is likely that with
reuse of the Base, elements of existing infrastructure
will require updating and modification. In particular,
the roads, which were not designed to service signifi-
cant traffic generated by private vehicles, and the
piers, which were sized to service naval and tanker
vessels rather than passenger ferries or private charter
boats, will need to be addressed. 

� While the overall site is large at 8,600 acres, including the
three islands, new development and redevelopment opportu-
nities are, in fact, limited to a much smaller area. This is due
to the presence of significant wetland areas, the 100-year
floodplain, and areas with relatively steep slopes (i.e.
greater than 15% gradient). The resulting area available
for reuse is approximately 3,868 acres.

Environmental Issues
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Matrix Environmental Services, LLC is working with the
LRA and the Consulting Team to identify environmental issues
and potential constraints upon the redevelopment of the
NSRR property. Any environmental issues/constraints
identified within this proposed Reuse Plan should be
considered preliminary as many of the environmental
programs and studies are ongoing and not all informa-
tion is available at this time. However, a preliminary
understanding of the potential environmental
concerns at the former NSRR is an important component of the
Reuse Plan. No specific environmental issue 
identified herein limits reuse or new development.
However, where environmental issues are identified, it is
important to understand the potential for these issues to
affect reuse either from a natural resource context or
from a regulatory program context. Natural resource
issues will limit the types of use in specific areas to 
protect sensitive species and/or environments.
Regulatory program issues may require some form of
site remediation/restoration prior to reuse. 

The environmental issues can be divided into two
types of analyses: those related to industrial opera-
tions and the regulatory programs that these types of
operations are managed under, and the second, a nat-
ural resource analysis, i.e. threatened and endangered
species, historical and archeological sites, and other
natural resource preservation issues. The Navy pre-
pared an Integrated Natural Resource Plan (INRMP)
in 1988. Although not current, the plan does identify
some of the preliminary natural resources that have
been identified on NSRR to date. Figure III.1 indi-
cates the archeologically sensitive areas and Figure
III.2 indicates the locations of the wetlands, includ-
ing mangroves identified at NSRR in the 1988
INMRP. A site wide Environmental Assessment (EA)
is currently being prepared by the Navy as required
under the National Environmental Policy Act (NEPA)
for NSRR due to the change in use of the facility from
a naval support facility to proposed multi-use redevel-
opment. The EA will identify all of the natural
resource issues identified at NSRR and assess the
potential impacts to those resources as part of the
change of use of NSRR. Because the EA analysis has
not been completed as of the date of this Reuse Plan,
additional environmental constraints may be identi-
fied as a result of the completed EA. According to the
Navy, the EA is scheduled to be completed in March of
2005.

NSRR has been an active military facility from 1943
through 2004, primarily as a mobilization point for
military training/maneuvers and as a support facility.
In this role, the primary industrial uses of NSRR were
as a marina, airport, munitions storage and armed
forces training. As a result, the environmental issues
related to the industrial uses of the site are fuel relat-
ed (jet fuels, marine fuels, diesels, and solvents usage
and storage), landfills (all onsite disposal since the
1940s) and munitions storage. 

� Areas of Concern (AOCs) related to the presence of
potential contaminants, and solid waste management
units (SWMUs) require further definition and clarifica-
tion. The Navy�s Environmental Assessment, currently
underway, will provide additional information regarding
these areas and the scope of the potential cleanup, dis-
cussed in more detail in the following section.
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Figure III.1
Archaeologically
Sensitive Areas at NSRR
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Figure III.2
Wetlands (including

mangroves) at NSRR
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The industrial operations at NSRR are currently man-
aged under various environmental programs, primarily
the Resource Conservation and Recovery Act (RCRA)
and the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA). RCRA is a
cradle to grave waste management program. The pro-
gram identifies specific operations that are known to
generate hazardous waste and those processes that 
generate, treat or store hazardous waste are identified as
solid waste management units (SWMUs). Under RCRA,
extensive monitoring and reporting are required for each
SWMU from initial waste generation through treat-
ment/management and finally disposal. RCRA is the
same regulatory authority that regulates landfills,
underground storage tanks (USTs), and above ground
storage tanks (ASTs). CERCLA, also known as super-
fund, was established to identify those sites where envi-
ronmental releases had already occurred or might occur
and to take appropriate action to remedy those releases.

The RCRA program at NSRR developed as a conse-
quence of the Navy�s Installation Restoration Program
(IRP). The Navy has developed their own environmental pro-
gram that generally follows the CERCLA process to
address environmental concerns at Navy installations.
Under this program, the Navy managed the investiga-
tion and remediation of environmental issues identified
at NSRR. The Navy used the IRP program to manage
approximately 30 environmental sites at NSRR through
1993. In 1993 the Navy prepared and submitted a RCRA Part
B permit to the Environmental Protection Agency (EPA)
Region 2 for the entire NSRR facility to address their
hazardous waste generation and storage issues. The per-
mit identified fifty-four (54) solid waste management
units (SWMUs) and four (4) Areas of Concern (AOCs)
to be included as part of the operating permit. Figure
III.3 identifies all of the SWMU and AOC 
locations in relation to the proposed redevelopment sub-
zones.

The Navy submitted a revision to the original Part B per-
mit, as a permit modification in March of 2004 to

request No Further Action (NFA) on a number of
SWMUs that were identified in the 1993 permit. At this
time, EPA required that an additional SWMU be added:
SWMU 55�the trichloroethylene release associated
with the Tow Way Fuel Farm. 

The following twenty-three (23) SWMUs have been 
recommended by the Navy for Land Use controls as part
of the proposed NFA under the revised Part B permit.
Table III.1 identifies the areas that have a land use
restriction proposed under the revised Part B permit, the
proposed reuse of an area if there is a potential 
conflict with the proposed land use restrictions and the 
proposed reuse.

Figure III.3
Location of SWMUs and
AOCs at NSRR

Key

SWMU

AOC
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SWMU
NUMBER

DESCRIPTION
RCRA PERMIT
RESTRICTION 

ON RE-USE

IDENTIFIED
SUBZONE

PROPOSED
REUSE

POTENTIAL 
CONFLICT

w/PROPOSED REUSE?
COMMENTS

SWMU 1 Former Cremator
Disposal Site

Yes 4D Mixed Use Yes, 
Resolve 

commercial 
Reuse with 

industrial Reuse

Investigation still 
ongoing, no land use con-
trols recommended as of

March 2004 

SWMU 2 Langley Drive
Disposal Area

Yes 4E Residential Yes, 
no residential would be
allowed in the former

landfill area

Investigation still 
ongoing, no land use con-
trols recommended as of

March 2004

SWMU 3 Base Landfill Yes 7B Science Park,
Conference

Center

Yes, 
resolve commercial, 
intuitional use with

industrial Reuse 
in this former 
landfill area

Investigation still 
ongoing, no land use 

controls recommended as 
of March 2004

SWMU 7/8 Tow Way Fuel
Farm/Sludge Burial

Pits

Yes 6A/6B Fuel Farm 
and Water
Oriented

Commercial

Yes, 
resolve commercial 

Re-Use with 
industrial 

Corrective Measures
Ongoing, no land use 

controls recommended as 
of March 2004

SWMU 10 Transformer
Maintenance

Area/Building 90

Yes 6C Water 
oriented 

commercial

No, 
only residential proposed

for restrictions

NFA pending. PCB contam-
inated soils. Navy has

requested a NFA with a
land use restriction against 

residential Reuse

SWMU 14 Fire Training Pit
Area

Possible 1A Airport 
Re-Use

No, 
industrial Reuse appropri-
ate as part of site remedia-

tion

Investigation not yet 
initiated, land use 

controls would depend 
upon the results of the 

investigation

Table III.1
Navy Proposed 

Land-Use Restrictions
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SWMU
NUMBER

DESCRIPTION
RCRA PERMIT
RESTRICTION 

ON RE-USE

IDENTIFIED
SUBZONE

PROPOSED
REUSE

POTENTIAL 
CONFLICT

w/PROPOSED REUSE?
COMMENTS

SWMU 23 Oil Spill Separator
Tanks

Yes 6C Water oriented
commercial

Yes, 
resolve commercial Reuse
with proposed industrial

Re-Use restrictions

NFA pending. Proposed for
industrial Re-Use only due
to elevated levels of petrole-

um hydrocarbons in the
soils

SWMU 25 DRMO storage
yard

Possible 6A Industrial No,  
industrial Reuse 

appropriate as part of 
site remediation

Investigation not yet initiat-
ed, land use controls would
depend upon the results of

the investigation

SWMU 27,
28, 29, 42

These are the on-
site wastewater

treatment plants
(Capeheart, Bundy,

Industrial Area, 
and Filter 

Backwash Lagoons)

Yes 5B, 2D, 7B, and
4A

Identified as
treatment plants

No, 
will be maintained 

as WWTPs

May only be Reused as a
waste water treatment plant

SWMU 30 Former Incinerator
Area

Yes 7B Science Park
Conference

Center

No, 
groundwater is not 
being proposed for 

use in the area

NFA pending. Navy has pro-
posed restrictions on

groundwater use

SWMU 31 Waste Oil
Collection Building

Yes 6E Cargo/
Passenger Ferry

mixed 
commercial use

Potential conflict, 
remediation will need 

to address 
commercial use.

NFA Pending. Corrective
Measures Implementation

Plan is pending the approval
of the Reuse Plan. Soils

have dioxins, furans

SWMU 32 PWD Storage
Yard/Battery collec-

tion Area

Yes 6E Cargo/
Passenger Ferry

mixed 
commercial use

Potential conflict, 
remediation will need to
address commercial use

NFA Pending. Corrective
Measures Implementation

Plan is pending the approval
of the Reuse Plan. Soils

have dioxins, furans
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SWMU
NUMBER

DESCRIPTION
RCRA PERMIT
RESTRICTION 

ON RE-USE

IDENTIFIED
SUBZONE

PROPOSED
REUSE

POTENTIAL 
CONFLICT

w/PROPOSED REUSE?
COMMENTS

SWMU 37 Waste Oil
Storage/Building

200

Yes 1B Industrial No, 
proposed for 

industrial Reuse

NFA pending. PCBs, SVOCs
in soils. Navy has requested

a NFA with a land use
restriction against 
residential Reuse 

SWMU 38 Sanitary Storm
Sewers

Yes Site Wide Mixed use No To be maintained as a 
sanitary sewer system

SWMU 39 Former Battery
Drain Area

Yes 7A Science Park No, 
as long as no residential,

or other housing is 
proposed for the area

NFA pending. Navy has
requested a NFA with a land

use restriction against 
residential Reuse. 
Arsenic in soils

SWMU 45 PCB spill area/old
power plant

Yes 7A/7B Science Park
Conference

Center

Potential conflict, 
remediation will need to

address Reuse

Corrective Measures study
ongoing, land use controls

would depend upon the
results of the corrective

measures study. 
PCBs in soils

SWMU 51 New AIMD Storage
Pad/Building 379

Yes 1A Airport No Navy has requested a NFA
with a land use restriction
against residential Reuse.

SVOCs in soils

SWMU 54 Former NEX repair
maintenance site

Yes 2A Government
learning and

training center,
residential,

Veterans Admin
clinic

Potential conflict, 
remediation will need 

to address 
residential Reuse.

Corrective Measures study
ongoing, land use controls

would depend upon the
results of the corrective
measures study. TCE in 

groundwater

SWMU 55 TCE Plume in Tow
Way Fuel Farm 

Yes 6A, 6B Industrial and
water based
recreation 

Potential conflict, 
remediation will need

to address 
commercial Reuse. 

Investigation ongoing. TCE
in groundwater not yet

delineated. 
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Where there is the potential for conflicts related to the
reuse in a specific area, these will be addressed with the
Navy and EPA prior to property transfer.

As part of the support operations, NSRR has an exten-
sive UST/AST program. Currently, NSRR has thirty-
seven (37) operational USTS, including nine (9) that
are empty or out of service and seventy-seven (77) USTs
that were removed prior to 1998. There are currently
ninety (90) ASTs that are operational at NSRR and
approximately thirteen (13) have been removed.
However, the documentation of the ASTs is poor and
others may be present. The bulk storage tanks located
in the Tow Way fuel farm are also identified as USTs,
but those tanks are regulated under the RCRA Part B
permit as SWMU 7/8 rather than the UST program.
The locations of the USTs are indicated in Figure III.4.
The USTs closed to date have been under the authority
of the Puerto Rico Environmental Quality Board (EQB)
and no restrictions have been placed upon the reuse of
property by EQB in any former tank location. However,
there are still 37 operational tanks and there may be
environmental issues associated with these UST loca-
tions. No information regarding releases was indicated
for any of the existing tanks that remain active on
NSRR. 

There are currently twenty-nine (29) oil water separators
(OWS) that are active at NSRR. OWS are not currently
regulated under any program, although some have been
included in the SWMU program (i.e.: SWMUs 12, 23,
24) due to a confirmed release. The ECP report indi-
cates that all of the existing 29 OWS are sized to process
waste water. However, all of the OWS are also tied into
the stormwater system and eight (8) of the twenty-nine
(29) are not sized appropriately to handle a 1-hour 5 year
storm event (5 inches), four (4) have structural prob-
lems, three (3) have blocked drain lines, and three (3) are
illegally discharging to the storm sewer rather than the
sanitary sewer. None of the unregulated OWS have indi-
cations of a release. However, most are buried and an
assessment of releases cannot be performed without a
subsurface investigation. 

The Navy performed an Environmental Condition of
Property (ECP) survey once NSRR was identified for
closure under BRAC. The ECP was performed to 
categorize the property into specific action categories
depending upon the verification of a potential environ-
mental release in any area.  The ECP identified twenty-
three (23) sites that may have had a release and that are
not currently under the authority of a RCRA or a CER-
CLA program. The location of the ECP sites relative to
the subzone locations is indicated on Figure III-5.  The
Navy prepared a workplan, the Draft Phase II
Environmental Condition of Property Workplan, dated
April 30, 2004, to investigate the twenty-three sites and
the field work was performed in June and July of 2004.
The Navy investigated twenty of the twenty three sites;
two (2) sites: ECP site 1 and ECP site 22 were trans-
ferred to other federal agencies and those agencies may
perform an investigation at a later date. Accordingly,
these two sites are not part of the Reuse Plan. A final
determination by the Navy on the remaining ECP site
23 will be made at a later time. 

The results of the surface, subsurface, and groundwater
investigation were provided in the Draft Phase II
Environmental Condition of Property Report Naval
Activity Puerto Rico (Draft Phase II Report) dated
September 1, 2004.  The results provided in the Draft
Phase II report confirm releases at seventeen (17) of the
twenty (20) ECP sites. As part of the Navy investiga-
tion, a qualitative risk assessment was performed using
the analytical information obtained for each of the
sites.  The Navy used the analytical data obtained from
the site investigation and compared this information to
the EPA Region 3 risk based concentrations (RBCs), to
assess the potential risk of each identified analyte to a
human health or ecological risk standard. The EPA has
two different risk standards depending upon the land
reuse: industrial and residential. The industrial stan-
dard is a higher contaminant concentration as com-
pared to the more conservative residential standard.
The Navy applied the industrial risk concentration in
all ECP investigation areas based upon the assumption
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that a similar industrial reuse would occur in areas where confirmed releases occurred. Using the Navy�s qualita-
tive risk assessment, additional investigation is warranted at fourteen (14) sites. These sites are indicated in Figure
III.5. Where the Navy applied the industrial risk screening criteria for a particular ECP site, the remedial action
clean-up goal would be based upon the higher industrial RBC. The following table illustrates areas where the pro-
posed reuse conflicts with the Navy�s assumptions.

ECP 
NUMBER

DESCRIPTION
IDENTIFIED
SUBZONE

NAVY
IDENTIFIED
IMPACTS

PROPOSED REUSE

NAVY RISK ASSESSMENT
COMPARISON

CRITERIA 
APPROPRIATE

w/PROPOSED REUSE

COMMENTS

2
Hangar 200

Apron
1A Yes Airport Yes

3
Facility 278 POL

Drum Storage
Area

7F Yes
Gateway to science

park
No

Screening levels compared to
industrial�not appropriate for

commercial and recreational re-use

4
Rifle Range at
Punta Puerca

7D No Conference Center Yes

5
Former Vehicle

Maintenance and
Refueling Area

6A Yes Industrial Yes

6
Former Landfill

at Marina
6B Yes

Expanded recreation
boat marina and
water oriented 

commercial

No

Screening levels compared to
industrial�not appropriate for
commercial and recreational re-

use

7
Former Bundy
Maintenance

Facilities
2A Yes

Government
Learning 
Center, 

Residential

No
Screening levels compared to

industrial�not appropriate for
residential reuse

8
Former Bundy
Disposal Area

2B Yes
Moderate lodging,

Residential
No

Screening levels compared to
industrial�not appropriate for

residential reuse

9
Former Pistol
range at BEQ

4E No Residential Yes

10
Former Skeet

Range at Ofsite
Airfield

1A No Airport Yes

Table III.2
ECP Investigation

Areas, Proposed
Reuse and EPA

Region III
Industrial RBCs 

at NSRR
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ECP 
NUMBER

DESCRIPTION
IDENTIFIED
SUBZONE

NAVY
IDENTIFIED
IMPACTS

PROPOSED REUSE

NAVY RISK ASSESSMENT
COMPARISON

CRITERIA 
APPROPRIATE

w/PROPOSED REUSE

COMMENTS

11
Former UST

208
1A

No, but should
be further

investigated
Airport Yes

12
Former UST

209
1B

No, but should
be further

investigated
Industrial Yes

13
Former Gas sta-

tion
4F Yes University Campus No

Screening levels compared to
industrial�not appropriate for

commercial and residential re-use

14
Former

Southern Fire
Training Area

1B Yes Industrial Yes

15
Aircraft Parking

Area
1A Yes Airport Yes

16
Disposal Area
NW of landfill

7A/B Yes
Science Park and

Conference Center
No

Screening levels compared to
industrial�not appropriate for

commercial and residential re-use

17
Quarry Disposal

Site
4D Yes Mixed-Use No

Screening levels compared to
industrial�not appropriate for

commercial and residential re-use

18
Building 31

Public Works
Department 

6E
No, but should

be further
investigated

Cargo Passenger
Ferry, mixed com-

mercial use
No

Screening levels compared to
industrial�not appropriate for

commercial and residential re-use

19
DRMO scrap

yard
7A Yes Science Park No

Screening levels compared to
industrial�not appropriate for

commercial re-use

20
Fuel Pipelines
and hydrants

pits
6B/C Yes

Expanded recreational
Boat marina and
water oriented

tourism

No
Screening levels compared to

industrial�not appropriate for
commercial and residential re-use

21 Building 803 6E yes
Cargo Passenger

Ferry, mixed com-
mercial use

No
Screening levels compared to

industrial�not appropriate for
commercial and residential re-use
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Figure III.4
Locations of USTs and

ASTs at NSRR
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Figure III.5
Location of ECP Sites at

NSRR
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NSRR was the storage facility for the majority of muni-
tions used in training at NSRR, Vieques and Culebra
islands. Munitions and Explosives of Concern (MEC)
were also investigated as part of the ECP report. Three
small arms ranges were identified on site at NSRR and
were investigated according to the Draft Phase II ECP
Workplan. According to the ECP report, the Navy found
no evidence of heavy (crew-served) weapon ranges on
NSRR, any unexploded ordnance (UXO) impact areas,
or evidence of open burning/open detonation activities.
However, Isla Piñeros was known for EOD training
exercises, although according to the ECP report, training
exercises do not generally use live munitions, only
smoke, flares, and small (5 pounds) of plastic explo-
sives. Currently, access is restricted on Isla Piñeros as
well as Cabeza de Perro due to concerns about potential
MEC/UXO that may be present. The types of munitions
stored in the munitions storage magazines included
bombs, missiles, explosive projectiles (e.g. flares) small
arms ammunition, and other types of MEC related
items. The majority of the munitions storage areas are
located south of Ofstie Airfield (subzone 1B). A magazine
close-out inspection was conducted at NSRR by the
Naval Ordinance Safety Security Activity (NOSSA) in
February 2004. This inspection confirmed that all mag-
azines were completely cleared of all ordnance-related
items, and no explosive residuals or contaminants were
present in the magazines.

Lastly, the Navy is currently assessing the facility for
both lead based paint and asbestos containing materials
in the existing buildings at NSRR. Eight hundred and
seventy-nine (879) buildings were constructed prior to
1978; the year in which lead based paint (LBP) was
banned from consumer use. These buildings and any
other structures built before 1978 are presumed to 
contain LBP. A comprehensive survey has not been 
conducted at NSRR. However, a LBP inspection and
risk assessment of family housing is being conducted by
the Navy and those results are not yet available. In

March and April of 1990 the Navy performed asbestos
containing material (ACM) survey of ninety (90) buildings
and seventy-eight (78) of those ninety (90) buildings
have identified ACM. Another study done of the
Capeheart and Turnkey housing areas identified ACM
in all the houses that were sampled. The Navy is 
currently conducting a site-wide asbestos survey, but
the results are not yet available. Because the LBP and
ACM assessments have not been completed as of the
date of this Reuse Plan, additional environmental 
constraints may be identified as a result of the complet-
ed lead-based paint and asbestos survey results.

For the purposes of this report, no natural resource
area, SWMU, AOC, UST/AST/OWS, ECP asbestos or
lead-based paint location has been eliminated from
consideration for development as many are still under
investigation, remediation, or some form of institutional
controls may be implemented to address most reuse
scenarios.

Infrastructure
The Consulting Team was tasked with reviewing exist-
ing data on infrastructure at NSRR, and supplementing
with field notes and photos during field trips to the site.
The team collected existing reports, base maps, coastal
charts, construction plans, and utility information to
ascertain that the general infrastructure of the base is
currently adequate to support the existing development
on the base, and has the capacity to support additional
development. The specifics of the surplus capacity were
studied during the alternatives analyses and are pre-
sented in Chapter VII of this report. An earlier report,
Roosevelt Roads Reuse Plan: Site, Context and Market
Conditions, details specifics of the Base infrastructure,
in addition to documenting environmental considera-
tions and regional transportation system (see Appendix
A). The most important aspects of the analysis are
summarized as follows.
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Navy is, so far, meeting its obligation to maintain
Base facilities at an acceptable level to facilitate
building reuse. 

� Contamination: An Area of Concern is an area iden-
tified for possible contamination. If confirmation of
contamination is obtained, the area becomes a Solid
Waste Management Unit. A process is currently in
place for identifying and designating SWMUs and
AOCs on the Base. It is the subject of a concurrent
study being completed by the LRA. For the purposes
of this report, AOC and SWMU locations are not
necessarily eliminated from consideration for devel-
opment, since they can be remediated.

� Port Area: The marine infrastructure of the Base
consists of 6 piers, bulkheading, one drydock, and a
landing ship tank (LST) ramp. The pier adjacent to
the drydock is dilapidated and does not lend itself to
remediation. The visible features of the drydock,
those above the waterline, are in a state of disrepair.
The remaining piers, bulkhead and LST ramp are or
were recently operational, and have been main-
tained. The federal channel to Ensenada Honda is
maintained to a depth of 40 ft Mean Sea Level (MSL).
This is not considered a deepwater commercial port,
which would be on the order of 50 ft below MSL.

� Marina: There is a 72-slip marina on Base that was
constructed in the mid-1990s. Each ship service box
provides potable water and 110 V power. Conduit has
been placed for cable television but cables were never
installed. The average depth at the seawall is approx-
imately 6-8 feet. The facility is generally in good con-
dition as it is relatively new.

� Airport: The airfield at Roosevelt Roads has several
runways, the longest of which is 11,000 feet. Future
development around the runway must respect hazard
zones and noise zones. These are documented in
Appendix A.

� Infrastructure: NSRR is a fully functioning base,
with adequate infrastructure systems to convey
potable water, fire water and electric power to build-
ings and facilities. The systems have been developed
and maintained in accordance with or above the
standard of care. 

� Wastewater: Base wastewater is treated and dis-
charged and is fully permitted under a National
Pollution Discharge Elimination System (�NPDES�)
permit. With the decommissioning of the Base, it will
be difficult to maintain the sanitary system. If any one
of the three wastewater systems ceases to be opera-
tional, the NPDES permit will become invalid.
Keeping the permit valid is of key importance, since
applying for and obtaining new permits for wastewater
treatment and discharge is a long and arduous process.
The NSRR Public Works Department plans to �moth-
ball� and maintain equipment for the next two years.

� Drinking Water: The Base receives its water from a
pipeline from Rio Blanco in the El Yunque
Mountains. The raw water is treated and distributed
throughout the Base. Monitoring data for tri-
halomethanes (THMs) at the discharge of the treat-
ment plant and at remote points on the water distri-
bution system show that the addition of chlorine for
disinfection at the plant is causing the formation of
this organic chemical contaminant at unacceptable
concentrations. THMs may be controlled by various
techniques, including enhanced treatment process
control, removal of the precursor organic chemicals,
elimination of chlorine as the disinfecting agent or
removal of the fully formed THMs by physical or
chemical treatment. This should be evaluated further
with regard to regulations governing Roosevelt Roads.

� Building Maintenance: Base maintenance for other
systems is also important. The buildings will quick-
ly succumb to mildew and rot if they are not provid-
ed with a minimum level of air conditioning. The
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Existing Building Assessment
The Consulting Team assessed the existing facilities on
the Base using data supplied by the Navy and on-site
inspections during February 2004. One outcome of
these studies and investigations was the realization that
approximately 10% of the 1,600 facilities on the Base
have not yet been mapped and documented to the same
degree as the remaining 90%. That said, a number of
conclusions can still be drawn regarding the existing
facilities at Roosevelt Roads.

The facilities were built over the course of the past 65
years from the beginnings of the Base in the mid-1940s
right up until the present. Approximately 75% of the
buildings were built before the end of the 1960s. Most
of the facilities at Roosevelt Roads have been adequate-
ly maintained over the years and are in good condition. 

The Consulting Team performed on-site visual assess-
ment of NSRR facilities during an extensive four-day
inspection on February 24�27, 2004. Sources for this
study included the Consulting Team review of the 
following reports and construction documents provided
by the Navy.

! Navy�s NSRR Buildings and Structures 110503;

! NSRR Super Map;

! LawGibb Group NSRR Architectural Resources
Inventory and Evaluation Study, June 8 2001;  

! Various construction documents and information
provided by the Navy�s on-site personnel. 

Overview of Existing Facilities: There are over 1,600
listed facilities including buildings and other structures
at Roosevelt Roads comprising more than 5,800,000
square feet (SF). Buildings range in size from the
largest�the Public Works Building at 120,640 SF, to the
smallest�a 64 SF utility building. The average building
size is 3,600 SF.

Of the approximate 5,800,000 SF of listed facilities nearly
7%, or 399,069 SF, are deemed to be �Operationally
Significant� and are essential to the on-going operation
of NSRR�s existing infrastructure, its port and its airport.
These include such facilities as the fuel pier, the main
hangar at the airport, jet fuel tanks, the sewage treat-
ment plants, etc. 

Another 600,237 SF of listed facilities are
�Unconfirmed� at this time with respect to condition,
use or location resulting from inconsistencies or omis-
sions from the reference data provided by NSRR. This
will require additional time and research to resolve and
is outside of the scope of this effort.

Net Square Footage Allocations: The Net Square Footage
of built facilities totals 4,856,296 SF. This Net Square
Footage derives from the total of approximately 5,800,000
SF and excludes those facilities identified as �Operationally
Significant� (399,069SF) or �Unconfirmed� (600,237 SF).

In broad terms the general use of the facilities breaks
down as follows:

� There are more than 801 residential buildings
including single and small scale multi-family
dwellings, apartment houses and a hotel. These
buildings comprise 2,417,010 SF, or 50% of the net
square footage.

� There are also facilities in use as commercial, retail,
offices and industrial facilities. These approximate
1,225,000 SF in area, or 25% of the net square
footage. 

� Educational, institutional and public amenity purpose
buildings comprise 370,000 SF or 8% of the net
square footage; and 

� Storage structures (both in permanent structures or
metal buildings) comprise 541,621 SF and represent
slightly more than 11% of the net square footage. 
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Facilities Assessment: With a few exceptions, the pre-
vailing condition of the existing facilities at NSRR is
good. This may be attributable to the degree of main-
tenance provided over the years by a combination of
Navy personnel and civilian employees.

There are a number of newly constructed facilities at
NSRR that have just been completed but never occu-
pied. These include a new office building and a new
barracks for the Navy Seals. Another project just
completed is the new BEQ (Bachelors and Enlisted
Quarters) residential facility.

In addition, a number of facilities have been recently
renovated. These include the Navy Exchange, the
Hospital, the Commissary, and a number of single
family residential buildings.

With consistency, most facilities at the Base were sited,
designed and constructed for functionality and lack
any sense of specific aesthetic quality or architectural
style. Similarly, their access, siting and open space are
absent any landscape design.

A number of buildings were scheduled for renovation
or gutted in anticipation of an imminent renovation.
They remain in that unusable condition. 

Numerous buildings, particularly some of the older
metal storage buildings, are obsolete or deteriorated
and are candidates for removal.

Figure III.6
BEQ Apartments

Total Facilities 5,855,602 SF

Less: Operationally
Significant

-399,069 SF

Subtotal 5,456,533 SF

Less: Unconfirmed -600,237 SF

Facilities Net Square Footage 4,856,296 SF

Facility Type
Net Square

Footages
Percent
of Total

Residential 2,417,010 SF 49.77% 

Business 500,548 SF 10.31% 

Industrial 459,293 SF 9.46%

Storage 434,998 SF 8.96%

Retail 189,543 SF 3.90%

Recreation 185,864 SF 3.83%

Educational 182,125 SF 3.75%

Institutional 142,717 SF 2.94%

Assembly 120,724 SF 2.49%

High Hazard 106,623 SF 2.20%

Utility 74,339 SF 1.53%

Municipal 21,395 SF 0.44%

Military 21,117 SF 0.43%

Subtotal 4,856,296 SF 100%

Table III.3
Tabular Summary
of Facility Square

Footages

� The remaining square footage serves municipal, util-
itarian, military or open space recreational functions
and comprises approximately 302,700 SF, or 6% of
the total.
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Notes by Selected Facility Type
� Residential: Existing housing stock at NSRR

includes 801 single and multi-family residential facil-
ities comprising 2,417,010 SF.

Of those, 676 are single family dwellings comprising
1,233,185 SF, or 51% of the total residential building
area. The majority of single family houses are small,
concrete block structures with punched windows and
low-sloped built-up roofs and range in size from 1,600
to 2,000 SF. Larger single family structures, typically
allocated as officer's housing, are similar in style and
approach 3,000 SF. Of the 676 single family
dwellings, 319 have been recently renovated.

Another 98 buildings consist of small multi-family
dwellings designed to accommodate 2 to 8 families.
These comprise 474,000 SF, or 20% of the total resi-
dential area.

The remaining 29% of the residential area is made up
of  27 Large Scale Multi-family or Lodging buildings,
comprising 710,000 SF. 

� Operationally Significant: Facilities in this category
include those necessary for basic infrastructure and

utilities, airport operation and port usage. Excluding
Pier 3, there are 113 Operationally Significant struc-
tures on the Base comprising 399,000 SF. This
amounts to 7% of the total built area for the Base and
about 7% of the total number of facilities.

� High Value Facilities: Buildings and structures in
this category include those that are necessary to sup-
port utility or port infrastructure , offer a significant
public amenity in their current location (e.g. hospital)
or, in the case of residential buildings, have been
recently renovated.

This category includes many small structures.
Excluding facilities under 3,000 SF in area, there are
a total of 116 High Value structures totaling
1,700,000 SF in area. This is approximately 29% of
the 5,800,000 SF total built area on the Base.

In terms of size breakdown of the High Value facili-
ties there are 933,000 SF in facilities over 25,000 SF,
335,000 SF in facilities between 10,000 SF and
25,000 SF in area and 401,000 SF in facilities
between 3,000 SF and 10,000 SF in area.

Figure III.7
Single Family

Dwelling

Figure III.8
Operationally
Significant Seaport



III. Site, Context, and Physical Condition / 33

Roosevelt Roads Reuse Plan

Storage, 434,998

Utility, 74,339

Military, 21,117

Municipal, 21,395

Recreation, 185,864

Residential, 2,417,010

Educational, 182,125

Business, 500,548

Assembly, 120,724

Industrial, 459,293

Institutional, 142,717

High Hazard, 106,623

Retail, 189,543 Retail

4%

High Hazard

2%

Institutional

3%

Industrial

9%

Assembly

2%

Business

10%

Educational

4%

Residential

51%

Recreation

4%

Municipal

0%
Military

0%

Utility

2%
Storage

9%

Figure III.10
Residential building

type distribution

Figure III.9
Facility distribution

by building type

Apartment Buildings, 

710,535

Small Multi-Family, 

473,290

Single Family,

1,233,185

Small Multi-Family

20%

The following charts illustrate the building type distribution at NSRR. 

Single Family

51%

Apartment Buildings

29%



34 / III. Site, Context, and Physical Condition

Roosevelt Roads Reuse Plan 

A small but significant number of facilities are consid-
ered essential for continued operation of the Base infra-
structure, airport or seaport, such as the water filtration
and sewage treatment plants. In addition, 29% of the
remaining facilities are judged to be of potentially high
economic value due to their unique characteristics.
Taken together these figures total more than 500 facili-
ties spread out over the entire Base. The cost of main-
taining this large number of essential or economically
valuable facilities will be significant. 

The remaining facilities comprise more than 1,000
structures currently serving a myriad of uses by the
Navy. Because their physical condition, quality of con-
struction and location vary considerably, their future
usefulness will depend largely on the specific re-use
plans developed and implemented. Again, the sheer
number of facilities falling into this category will make
even minimal maintenance a costly endeavor. Serious

consideration will have to be given to demolition of
facilities that are not either used or minimally main-
tained in the near future to limit the cost of stabilizing
and securing such a vast number of structures.

In terms of reuse of the existing facilities, excluding
specialized military facilities, approximately 98% of
the Net Square Footage (NSF) on the Base could be
used for civilian purposes. Approximately 60% of
this square footage consists of Residential,
Institutional and Recreational facilities. The remain-
der is comprised largely of Commercial and
Industrial facilities including offices, stores, warehouses,
workshops, etc. Many of these could be readily adapted
to serve any number of uses depending on the final
Reuse Plan adopted. However, neither the extent of
the adaptation required for reuse of these facilities,
nor the related costs have been determined as part of
the Reuse Plan
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IV. Market Analysis

The Consulting Team conducted an economic and real estate market overview in order to assess the market oppor-
tunities and constraints likely to be associated with the reuse of Roosevelt Roads. Uses considered in the market
analysis included residential, research and development (science park), industrial, industrial port, cruise ship ter-
minal, marinas, office, retail, lodging, conference center, ecotourism, and nautical tourism. The outcome of this
overview is the identification of the types of land uses that are likely to be supported from a market perspective.
The information in this chapter is summarized from background reports prepared in April and May 2004.
Principal findings are summarized below.

Other than relatively high-end residential, there are no compelling market driven needs not currently being met in
the region. Industrial and commercial space are in surplus; there are a number of new hotels and resorts being built
or planned in the Eastern Region and the overall local economy has become somewhat depressed from the loss of
jobs and spending previously generated by the Navy and the loss of its multiplier effect in the local economy.

Nevertheless, there are reuse opportunities that could be supportable in the near-term while others will require a
longer-term perspective to find market acceptance. 

Market findings indicate that supportable but limited near-term uses include:  

! Residential

! Science park (research and development in the form of university sponsored research, educational programs, and
private sector sponsored R&D)

! Industrial including distribution, warehouse and manufacturing

! Marina

! Cargo and Passenger Ferry Operation

! Moderate Lodging

! Ecotourism activities

! Airport (based on preliminary findings from an airport master planning initiative currently underway)
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In the longer-term, several additional uses could be 
supportable as demand grows and as the market
acknowledges the success of early projects at Roosevelt
Roads. These other uses could include

! Resort hotels

! Conference center (related to science park)

! Specialty retail/restaurants in a marina and
tourist port setting

! Convenience retail (i.e. a grocery store-
anchored neighborhood shopping center) 
to serve the needs of local residents living 
at Roosevelt Roads and in immediately 
surrounding neighborhoods

! Small cruise ships

Following this introduction, this chapter presents market
findings and conclusions for each land use considered. It
concludes with a discussion of school and medical facility
needs that were also considered in formulating the 
Reuse Plan.

Residential
Current residential market conditions in the Ceiba/Naguabo
Region1 are depressed, with declining prices and increased
vacancy, which are due primarily to the closure of Roosevelt
Roads and the departure of associated military and civilian
jobs. In the near term, Roosevelt Roads is not proximate to
Puerto Rico�s largest job centers, which will temper demand
for housing. However, the Ceiba/Naguabo Region is project-
ed to require 13,000 new housing units for the period
2000�2025 to keep up with population growth. Therefore,
future demand for housing could be strong, especially as jobs
are attracted to Roosevelt Roads over time. 

The site attributes of Roosevelt Roads, including spec-
tacular views and existing infrastructure including

schools, hospital, etc., as well as the future improve-
ments in access to San Juan via new highway construc-
tion, could make the site an attractive location for both
the primary and second-home markets, especially at
the higher price range.

Owner-occupied housing dominates the Puerto Rico
market with owner-occupied units representing 78% of
the Ceiba/Naguabo inventory and 73% of all Puerto
Rico housing. It was assumed that the demand for new
housing will roughly follow the historical mix. The
current supply of for-sale housing currently being mar-
keted in Fajardo and Ceiba and at Palmas del Mar serve
as one indicator of potential absorption, especially for
the up-market residential product. Single family
detached and attached townhouses/ condominiums
were also surveyed.

� In Fajardo and Ceiba, units ranging in size from
1,077 sf to 2,338 sf are selling at $137,000 to
$265,000 ($91 to $172 per square foot).

� At Palmas del Mar, prices range from $250,000 to $2.5
million with most in the $250,000 to $900,000 range.

At the low-end of the range ($170,000), only approxi-
mately 10% of the households in Puerto Rico, 17% of
the households in San Juan, and 7% of the households
in the Ceiba/Naguabo region can afford a home of this
price, assuming a five percent downpayment. At prices
of $265,000, only about 4% of the households in Puerto
Rico, 8% of the households in San Juan, and 3% of the
households in the Ceiba/Naguabo region can afford a
home of this price, also assuming a five percent down-
payment. These findings point out that only a small
segment of the population is able to afford the type of
new units that are being constructed in the Ceiba and
Fajardo area, but that the percentages overall are suffi-
cient to sustain marginal additions to the higher priced
home market.

1. Includes the following municipalities: Ceiba, Fajardo, Humacao, Las Piedras,
Loiza, Luquillo, Naguabo, and Rio Grande. 
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Three approaches were considered to estimate future
demand. Precise forecasts are difficult when looking at
the long term (e.g., 20+ years). Market cycles can be
very volatile.

� Approach A: As shown in Table IV.1, demand over
the period 2005�2025 is projected by the Planning
Board at 8,917 units (446/year) for the
Ceiba/Naguabo region. Historically, the municipali-
ties of Ceiba and Fajardo have captured 19% of the
eight-municipality region. For the purpose of this
analysis, future demand in Ceiba, Naguabo and
Fajardo can be estimated at 20�25% of regional
demand, or 89�112 units/year over 20 years. Most of
the units (approximately 75%) will be for-sale.

� Approach B: Actual absorption at Palmas del Mar is
currently at 140�150 new units/year, while new Ceiba
and Fajardo developments are selling between 4 and
12 units/month=48�144 units/year. Note that Palmas
del Mar has been under development for 30 years and
its mix of primary and secondary housing is approxi-
mately 50/50.

� Approach C: This approach assumes that large-scale
development at Roosevelt Roads could create a new,
higher level of demand in this area that allows the
Base to capture a higher proportion of the market
than its market subarea has achieved historically.
This might lead to absorption of more than 150
units/year.

REGION 2000�20051 2005�2010 2010�2015 2015�2020 2020�2025 TOTAL: 2000�2025

Puerto Rico
New Residents 123,865 92,283 80,376 61,714 42,145 400,383
Average Annual Growth 0.6% 0.5% 0.4% 0.3% 0.2% 0.4%
New Housing Units2 41,565 30,967 26,972 20,709 14,143 134,357

Ceiba/Naguabo Region3

New Residents 11,534 9,208 7,427 5,922 4,017 38,108
Average Annual Growth 0.8% 0.6% 0.5% 0.4% 0.3% 0.5%
New Housing Units2 3,870 3,090 2,492 1,987 1,348 12,788

San Juan Region4

New Residents 18,189 7,540 11,368 6,758 6,004 49,859
Average Annual Growth 0.3% 0.1% 0.2% 0.1% 0.1% 0.2%
New Housing Units2 6,104 2,530 3,815 2,268 2,015 16,731

Table IV.1
Population and
Housing Projections
for Select
Municipalities
1. These figures are

based on the estimated
population as of July 1,
2000, as provided by the
Puerto Rico Planning
Board.
2. Based on the island-
wide average of 2.98
persons per household
3. Includes the following
municipalities: Ceiba,
Fajardo, Humacao, Las
Piedras, Loiza, Luquillo,
Naguabo, and Rio
Grande
4. Includes the following
municipalities: San Juan,
Bayamon, Carolina,
Guaynabo, Catano, and
Trujillo Alto.

Sources: U.S.Census Bureau and
Puerto Rico Planning Board

There is a good opportunity to make Roosevelt Roads a desirable residential location in Puerto Rico, building on
the site�s location, water frontage and excellent views. Proximity to jobs will be important, so developing profes-
sional employment opportunities (such as a science park) would strengthen the market attractiveness of high qual-
ity residential uses. 

All things considered, a prudent estimate for residential demand would indicate that if an overall high quality
appearance at Roosevelt Roads is established and maintained, it has the potential to support on the order of
150�250 units/year of combined primary and secondary residential units.
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Science Park
Puerto Rico�s economic development strategy includes a growing emphasis on a knowledge-based economy, echo-
ing similar strategies successfully pursued in other relatively small island settings, including Ireland and Singapore. 

Some of this emphasis has born fruit, with recent engineering and development initiatives from the private sector
(e.g., Pratt & Whitney in aircraft engineering, HP in product development, and medical device manufacturers
adding product improvement/development activities to their production functions). Puerto Rico has attracted a sig-
nificant group of companies, each prominent in its own dynamic sector of the economy. Companies in pharma-
ceuticals and biotechnology, medical instruments, and electronics are located throughout the island, as shown in
Table IV.2 below.

PHARMACEUTICAL
AND BIOTECHNOLOGY

MEDICAL
INSTRUMENTS

ELECTRONIC

Aventis Abbott Laboratories General Electric
Abbott Laboratories Advanced Medical Optics Hamilton Sundstrand

Amgen Allegiance Hewlett Packard
AstraZeneca Baxter Hubbell

Baxter BD Microsoft
BD Biomet MSL

Biovail Corporation Braun Northrop Grumman
Bristol Meyers Squibb Company Edwards Nypro

CardinalHealth Essilor Sensormatic
Galen Holdings PLC Guidant Siemens

GlaxoSmithKline Integra NeuroSciences Solectron
Ivax Johnson & Johnson Symmetricon

Johnson & Johnson Medtronic
Lilly Millipore

Merck Novartis
Mova Pall

Mylan Laboratories Inc. St. Jude Medical
Novartis Surgical Specialties Corp

Pfizer Synovis
Proctor & Gamble Tyco
Schering-Plough Zimmer

Watson
Wyeth

Table IV.2
Major Companies in

Puerto Rico

Sources: Commonwealth of
Puerto Rico, Department of

Economic Development and
Commerce
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While a science park may be seen as more aspirational
than tangible, the strong and growing investments by
pharmaceutical and other companies point to at least
the possibility that some additional product develop-
ment activities can eventually be housed in Puerto
Rico, especially if a special environment is created to
attract them.

Earlier this year, the Commonwealth Government
established the Puerto Rico Science, Technology &
Research Trust. With funding of $100 million, the Trust
will set public policy for science and technology
research and development with an initial focus on life
sciences and information technology. The Trust may

Recent investments in Puerto Rico since 2002 by selected major companies totaled $2.1 Billion as shown in Table IV.3

COMPANY PRODUCT
INVESTMENT
(IN MILLIONS)

JOBS
COMMITTED

DATE

Amgen Biotechnology $800.0 600 Mar. �02
Eli Lilly Biotechnology $450.0 450 June �02
Abbot Laboratories Biotechnology $350.0 200 Oct. �02
Pharmacia (Pfizer) Pharmaceutical $103.0 140 May �02
Jansen Ortho (J&J) Pharmaceutical $70.0 125 June �03
Baxter Healthcare Medical Instruments $68.0 453 Dec. �02
Merck Pharmaceutical $62.8 80 Sept. �02
Medtronic Medical Instruments $29.0 250 Jan. �04
Impress Packaging Packaging $28.8 140 May �03
Alcan Inc. (Alcan Packaging) Packaging $26.8 336 Feb. �04
Ocular Sciences Contact Lenses $26.0 180 Dec. �03
IVAX Pharma (API Industries) Pharmaceutical $23.5 113 Jan. �04
Stryker Medical Instruments + R&D $19.1 400 June �02
Advanced Medical Optics Intraocular & Contact Lenses $16.6 588 Oct. �02
Essilor Industries Intraocular & Contact Lenses $14.7 222 Feb. �03
Becton Dickinson Medical Instruments $8.6 105 Jan. �04
Lutron Electronics Electronics $7.9 309 Feb. �04
Proctor & Gamble (Olay Co.) Personal Care Products $2.3 345 Feb. �04
Total $2,107.0

Table IV.3
Recent Investments
in Puerto Rico by
Selected Major
Companies

Sources: Commonwealth of
Puerto Rico, Department of
Economic Development and
Commerce

invest in basic and applied research, education and
training, technology commercialization and services,
attraction of world-class scientists, and the construc-
tion of technology parks. The Trust will operate prima-
rily through alliances between business, government
and academia.

Roosevelt Roads has many of the attributes necessary
for a science park and the possibility of developing a
site with the special physical characteristics of
Roosevelt Roads makes the potential for accelerated
market demand worth considering.
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� Convenient transportation access to desirable resi-
dential communities or neighborhoods where
researchers are likely to reside. Access is acceptable
but improved housing choices in close proximity are
needed. Redevelopment of the residential portion of
Roosevelt Roads would help fulfill this criterion.

� Sufficiently large site to accommodate a range of
uses, including academic research laboratories
including wet lab space, space for start-up firms
(incubator space), and established successful firms.
The site meets this criterion.

� An attractive �lifestyle� environment that provides
landscaped open space and recreational facilities.
The site currently lacks this type of environment,
but many of the improvements envisioned for the
site are intended to overcome this void.

� The presence of a high-quality human resources pool,
generally provided by local industry and universities.
While the site will not be able to compete directly with
science parks located near the major mainland univer-
sities with stellar reputations for faculty, programs and
students, it can draw upon the best faculty and students
in Puerto Rico and, potentially, from a broader Latin
American regional population. For example, the
University of Puerto Rico Mayaguez campus has an
extensive engineering curriculum and awards as many
engineering Bachelors Degrees as do the University of
Wisconsin, Madison and the University of California at
San Diego (see Table IV.4 on following page). While this
criterion will present a challenge, it is being addressed
by INDUNIV, the non-profit industry-university
research consortium, which has already generated inter-
est among prospective users. Successful centers globally
(Silicon Valley, Boston, Research Triangle, Sophia
Antipolis in France, etc.) are all characterized by having
attracted talent from well beyond their regions and their
countries. US immigration laws and visa restrictions
may impede Puerto Rico�s progress in this regard,

A science park is defined as �an organization managed
by specialized professionals, whose main aim is to
increase the wealth of its community by promoting the
culture of innovation and the competitiveness of its
associated businesses and knowledge-based institutions.
To enable these goals to be met, a Science Park stimu-
lates and manages the flow of knowledge and technolo-
gy amongst universities, R&D institutions, companies,
and markets; it facilitates the creation and growth of
innovation-based companies through incubation and
spin-off processes; and provides other value-added serv-
ices.�2 A science park may include private sector users
and/or an affiliation with a university or other public
sector users (e.g., governmental laboratories).

Roosevelt Roads begins to satisfy many of the criteria
that a successful science park will need, but Puerto Rico
will have to initiate an aggressive program to market
itself and solicit interest among prospective users to
bring this use to fruition. There are several key attrib-
utes that characterize successful science parks:

� Affiliation/close proximity to a medical center, major
research university, research clinics, laboratories, or
major company bearing recognition as a leader in one
or more scientific fields relevant to the park�s planned
orientation. The Roosevelt Roads site currently lacks
the desired affiliation but there have been several
expressions of interest by universities and federal
agencies, suggesting that the desired connection
might be achievable. There has been interest
expressed by both the University of Puerto Rico and
the Polytechnic University of Puerto Rico in locating
select research and development efforts on the site. If
one of the universities were to serve as an anchor for
this type of development, the ability to attract addi-
tional public and private sector tenants would be
greatly enhanced. In addition, the National
Oceanographic and Atmospheric Administration has
expressed a tangible interest in establishing a Caribbean
Marine Science, Biotechnology and Aquaculture Center.

2. International Association of Science Parks
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depending on the national policies that are in place in
the years ahead.

� Presence of a strong business infrastructure, such as
lawyers, accountants, venture capitalists, and suppliers
with technology and intellectual capital-related expert-
ise. Such a presence does not exist to the extent found
at some of the most successful science parks in loca-
tions like the San Francisco Bay Area, Boston, and
Washington DC/Baltimore. 

� Provision of regional transportation access, including air
access, both for transporting personnel and for trans-
porting highly valued cargo; excellent highway access is
important for connecting to nearby major cities. The
site satisfies this criterion. The presence of an airport
should add to its attractiveness for some users.

� Protection of Intellectual Property. Puerto Rico satisfies
this requirement.

Considering initial expressions of interest from a num-
ber of prospective users including universities, NOAA
and the FDA, an initial increment of 50,000 to
100,000 square feet might be anticipated in the initial
development phase, with annual absorption of a com-
parable amount in the years beyond. 

SCHOOL ENGINEERING DEGREES

Pennsylvania State University 1,370

Georgia Institute of Technology 1,287

North Carolina State University 1,245

Texas A&M University 1,161

Purdue University 1,138

University of Michigan 1,129

Univ. of Illinois, Urbana-Champaign 1,112

Virginia Tech 1,082

University of California, Berkeley 855

University of Texas, Austin 850

Iowa State University 833

The Ohio State University 821

University of Florida 797

Cornell University 759

Michigan State University 720

California Polytechnic State University 715

University of California, San Diego 712

University of Wisconsin, Madison 711

University of Puerto Rico, Mayaguez 710

Massachusetts Institute of Technology 679

University of Washington 635

University of California, Los Angeles 625

Rensselaer Polytechnic Institute 606

Arizona State University, Main 603

Michigan Technological University 590

Table IV.4
Bachelors Degrees 

in Engineering, 2003

Source: Puerto Rico 
Industrial Development

Company
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As detailed in Table IV.6, as of March 31, 2003, PRID-
CO projected that it would construct a total of just over
2.4 million square feet of industrial space between
2003 and 2007, or an average of 482,000 square feet
per year. During this five-year period, it is projected that
PRIDCO�s overall inventory will increase by approxi-
mately 9.5 percent, double that which was experienced
between 1998 and 2002.

Historically, PRIDCO constructed general-purpose
buildings in advance of demand and special industrial
buildings on demand. For several years prior to fiscal
year 2003, PRIDCO did not construct general-purpose
buildings in advance of demand but began to do so
again in that fiscal year. As a result, four new projects
and four remodeling projects were under development
in 2003. These circumstances account for the differ-
ence between the average construction per year that
occurred between 1998 and 2002 and the construction
that is projected to occur between 2003 and 2007.

Potential demand for industrial development at
Roosevelt Roads appears to be somewhat limited based
on the current supply of general-purpose industrial
buildings in the Ceiba/Naguabo Region and the corre-
sponding vacancy rate in the Region. There is an overall

Table IV.5 
Historical Construction

of PRIDCO-Owned
Industrial 

Facilities Completed 
for Fiscal Years Ended

June 30

Sources: PRIDCO

Table IV.6 
Projected Construction of
Industrial Facilities to be
Completed during Fiscal
Years ending June 30.

Sources: PRIDCO

YEAR SQUARE FEET

1998 276,696

1999 336,826

2000 144,698

2001 240,228

2002 133,693

Total 1,132,141

YEAR SQUARE FEET

2003 505,000

2004 563,000

2003 428,000

2005 447,000

2007 467,000

Total 2,410,000

As detailed in Table IV.5, PRIDCO constructed on aver-
age just over 225,000 square feet of new industrial
space per year between 1998 and 2002. During this
five-year period, the overall supply of industrial space
owned by PRIDCO increased by the modest amount of
approximately 4.7 percent. Anticipated construction of
future industrial facilities by PRIDCO is detailed in the
following table.

Industrial
The industrial market in Puerto Rico is characterized
primarily by owner-occupied manufacturing facilities
(including, in particular, pharmaceuticals) and for-lease
properties owned by Puerto Rico Industrial
Development Company (�PRIDCO�). PRIDCO esti-
mates that it owns approximately 88 percent of the total
industrial space available for lease in Puerto Rico. As of
April 1, 2004, PRIDCO owned approximately 24.8 mil-
lion square feet of industrial buildings. Of this total,
approximately 75 percent was leased. Of the 25 percent
of inventory that was vacant, 23 percent was reserved
for prospective tenants and 17 percent was under nego-
tiation. Historical construction of PRIDCO-owned
industrial facilities is detailed in the following table.
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inventory of some 450,000 square feet of PRIDCO industrial buildings there and an 18% vacancy rate (see Figure IV.1).
However, it should be noted that much of the PRIDCO space was built decades ago and does not meet the needs
and expectations of today�s industrial user. Accordingly, newly designed product might gain further acceptance,
even if it competes somewhat for the existing space users who are occupying less desirable space.

Looking ahead, Roosevelt Roads could have an advantage if the Base airport can attract air freight carriers, as much
of Puerto Rico�s exports are high value and shipped by air (e.g., pharmaceuticals, medical devices). Accordingly,
industrial and distribution space at the site could enjoy a special advantage of proximity and, with that, the capa-
bility to meet just-in-time air freight schedules. Roosevelt Roads may also have the potential to attract industrial
owner-occupiers, such as pharmaceutical and high technology manufacturers, who already have successful opera-
tions in Puerto Rico.
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The industrial and logistics (warehouse and distribu-
tion) opportunities are an extension of PRIDCO�s tar-
get industries, potentially augmented over time by the
proposed development of the Port of the Americas.
Analysis of the success and continuing re-investment of
the pharma industry indicates several factors that may
be applied to target other companies as well. These
include:

� Favorable tax treatment (essentially exempting
income from national taxation as long as profits are
not repatriated) generating cash flow for corporate
development in markets other than the US;

� Security of assets and protection of intellectual prop-
erty through US legal structure and political stabili-
ty;

� Relatively high productivity from capital intensive
plant/equipment investment (documented by CBRE
Consulting-PRIDCO surveys of capital intensive
manufacturers); and

� Appropriateness of airfreight due to high value per
ton of products shipped (e.g., pharma, ink jets, med-
ical devices).

Accordingly, the industrial targets for Roosevelt Roads
would include those that PRIDCO and Port of the
Americas will target, with a premium on those that
might especially value airfreight proximity. These tar-
gets include: 

! Pharma

! Medical 

! Scientific instruments

! High value food & beverage

! Cosmetics

! Value added logistics & repackaging

Previous surveys of air cargo requirements in Puerto
Rico have pointed to the potential to meet this demand
through improved service at the Western end of the
island, i.e. clients in Barceloneta and other cities to the
west, including several pharmas and HP. Given the
potential need to free up capacity in San Juan and the
eventual opening of the Port of the Americas in Ponce,
a conceptual case can be made for material inflow
through Ponce and air freight out through the East as
well as the West, thereby spreading the manufacturing
activity and related employment more broadly on the
island. Data for this concept will no doubt be more rig-
orously explored as part of the Airport Master Planning
study currently underway.

In addition, Puerto Rico has recently been named as a
helicopter maintenance center for a major aerospace
company. Since Roosevelt Roads can also offer an
11,000-foot runway, serviceable buildings and available
land as well as a workforce that is wage competitive, at
least compared to other places that are FAA certifiable,
there may also be potential for additional aircraft relat-
ed services and production. This represents a signifi-
cant opportunity if companies come to believe that the
supply of skilled labor can be sustained. The track
record for carefulness in the workplace for the phar-
ma/medical industries points to a cultural strength that
may also be marketable. Since documenting as well as
doing the job right is a critical component of FAA regu-
lated air craft maintenance, companies should be
impressed by Puerto Rico�s track record in the similar-
ly highly regulated pharma industry (FDA documenta-
tion as well as careful productivity) and Puerto Rico�s
relative cost advantage compared to other certifiable
locales. The capability to barge in aircraft, etc. is also
attractive.

Based on the above, we estimate that Roosevelt Roads
could capture some 1,000,000 square feet of industrial
space during the first ten years of development.
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Waterfront Uses
Several waterfront uses were considered including mari-
na, ferry terminal, and large cruise ship terminal. Each
is discussed below.

Marina For Recreational Boats and Small Cruise Ships:
There appears to be good potential for a marina at
Roosevelt Roads given its location within the
Ceiba/Naguabo Region, where many of Puerto Rico�s
marinas are concentrated, as well as its proximity to
Vieques and Culebra. However, the marina slip inven-
tory in the eastern region could be increasing signifi-
cantly in the coming years if proposed expansion plans
at various marinas are executed, which could temper
demand at Roosevelt Roads.

There are currently 3,600 wet slips and dry stacks in
the region and current plans call for an increase of near-
ly 1,000 slips (27%). The Roosevelt Roads Marina
includes 72 slips and 25 moorings and is generally in
good condition. There is ample room for expansion
and, based on the other planned expansions, there
appears to be a market for this use.

Consideration was also given to the feasibility of
accommodating small cruise ships in the harbor at
Roosevelt Roads. Small cruise ships generally carry 100
to 200 passengers on vessels of from 200 to 400 feet in
length. Three cruise ship companies�Windstar,
Seabourn, and Sea Dream�currently serve Puerto
Rico, calling on San Juan and Culebra. Ports-of-call are
selected based on their appeal to the high-end cus-
tomers who generate the majority of the demand for
these lines. They are looking for beautiful natural set-
tings, unique shopping and dining opportunities, and a
choice among many attractions for daytime excursions. 

Because Roosevelt Roads currently lacks the features
desired by the cruise operators, small cruise ships
would not likely be supportable in the near-term.

However, once significant redevelopment of the Base
occurs, including development of such amenities as
hotel/conference center, golf course, specialty retail
shops and restaurants, and an expanded and upgraded
marina, small cruise ships could be attracted to the site.

Marina For Nautical Tourism: Small cruise ships,
charter boats and private yachts characterize nautical
tourism in the Caribbean. A recent study by Dornbusch
Associates3, prepared for the Puerto Rico Tourism
Company, assessed opportunities for nautical tourism
development in Puerto Rico and focused on charter
boats and mega yachts (i.e. larger than 80 feet). It found
that little nautical tourism activity exists in Puerto Rico
and that there are no charter fleets and very few mega
yachts based on the island. The essence of Dornbusch�s
conclusions is summarized below:

� Nautical tourism does not develop without tax 
incentives and is severely restricted by excise taxes in
Puerto Rico.

� Puerto Rico�s competitive advantages to potential char-
ter companies and mega yacht owners include access to
Culebra and Vieques, the relatively inexpensive cost of
fuel, and a well-developed infrastructure of services and
facilities that is attractive to yachters, such as an inter-
national airport, luxury hotels, and upscale restaurants
and shops.

� There are several large obstacles to developing nautical
tourism in Puerto Rico, including the excise tax, lack of
development incentives, and excellent attractions and
facilities elsewhere in the Caribbean that have a head
start in serving this market.

� None of the existing marinas in Puerto Rico would be
able to attract the critical mass of mega yachts neces-
sary to successfully compete in the regional market. San
Juan is recommended as a preferred location for such a
marina.

(3) Dornbusch Associates, �Incentive Program to Promote & Regulate Nautical
Tourism in Puerto Rico,� October 6, 2003.
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Based on the findings from the Dornbusch study, a marina
for nautical tourism could be supportable at Roosevelt
Roads if existing taxes are reduced and/or eliminated, other
incentives are put in place, and other amenities and attrac-
tions are developed.

Ferry Terminal: Passenger and cargo ferry service between
Puerto Rico and the islands of Vieques and Culebra is cur-
rently provided via a terminal located in nearby Fajardo.
Approximately 854,000 passengers and 224,500 short tons
of cargo moved through the Fajardo Ferry in fiscal year
2002�2003, the last year for which data is available. 

The Puerto Rico Ports Authority has expressed its interest
in relocating the Fajardo ferry operation to the harbor at
Roosevelt Roads. Doing so would reduce travel time from
Puerto Rico to Vieques by 50 minutes (Fajardo to Vieques,
80 minutes versus NSRR to Vieques, 30 minutes), reduce
operating costs, and provide a solution to the currently con-
gested conditions surrounding the existing terminal in
Fajardo. A well-designed ferry terminal, with sufficient park-
ing, convenient access, and a high standard of operation and

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Metropolitan Area

Tourist Hotels 4,697 4,680 5,205 5,102 5,008 5,869 4,713 5,375 5,436 5,414

Commercial Hotels 282 282 282 312 326 326 326 326 330 330

Guest Houses 254 262 272 257 238 238 243 243 218 256

Condo Hotels 319 319 319 273 273 273 325 325 325 325

Apartment Villas 7 7 7 7

Total 5,552 5,543 6,078 5,944 5,845 6,706 5,614 6,276 6,316 6,332

Non-Metropolitan Area

Tourist Hotels 2,065 2,973 3,139 3,144 3,738 3,842 3,798 3,898 4,040 4,222

Commercial Hotels 197 197 197 217 217 217 173 188 167 191

Guest Houses 86 95 104 114 140 129 152 164 232 249

Condo Hotels 15 194 224 240 352

Apartment Villas 25 27 27 27 69 33 33 41 135 101

Time Sharing 180 180 260 260

Paradores 656 684 706 816 860 906 958 957 963 1,061

Total 3,029 3,976 4,173 4,318 5,024 5,142 5,488 5,652 6,037 6,436

Grand Total 8,581 9,519 10,251 10,262 10,869 11,848 11,102 11,928 12,353 12,768

Increase(Decrease) In Total Inventory from Previous Year 938 732 11 607 979 (746) 826 425 415

Table IV.77
Hotel Room Inventory,
Puerto Rico, 1993�2002

Notes: 
1) As of June 30 each year
2) Includes establishments
endorsed by the Puerto
Rico Tourism Company
only. 

maintenance, would be a very appropriate use at 
Roosevelt Roads.

Large Cruise Ship Terminal: Due to Puerto Rico�s location
within the Eastern Caribbean, most cruise ships that make
port of call stops in San Juan do so for only a partial day,
often in the afternoon and evening. As a result, San Juan is
an attractive destination because passengers can enjoy city
activities during their brief time on the island. Interviews
with planning executives at two major cruise lines indicate
that there is not sufficient demand at this time for a cruise
ship terminal at Roosevelt Roads because of the site�s disad-
vantageous location from an itinerary planning perspective.

Lodging
The lodging market in Puerto Rico has been growing
throughout the past ten years, as evidenced by the steady
growth in the inventory of hotel rooms on the island. There
were a total of 12,768 rooms in Puerto Rico as of June 30,
2002 (see Table IV.7). 
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The inventory of hotel rooms was split about evenly
between metropolitan area hotels and non-metropolitan
area hotels4. The island-wide inventory of hotel rooms
has been growing steadily during the past ten years, expe-
riencing a compound annual growth rate of 4.1 percent
during the 1993�2002 period, which equates to an aver-
age addition of 465 rooms to the total inventory per year.

Consistent with Puerto Rico's dependence on visi-
tors from the United States, the boom years of the
United States economy provoked increased levels of
occupancy. Specifically, during the 1993 to 2002
period, the average annual occupancy rate ranged
from 63 percent to 72 percent.  These levels are 5 to
10% over the occupancy levels achieved by the
tourism industry on the mainland. The events of
September 11,2001 had a devastating effect on the
worldwide tourism industry, and Puerto Rico was
not spared. Nonetheless, by the beginning of 2003
Puerto Rico had been able to recover its occupancy
rates to year 2000 levels.

Despite the United States' lagging economy, the last
two years have been particularly strong in Puerto
Rico. Specifically, in a world-wide study conducted
by Deloitte for 2003, Puerto Rico ranked number 4
in occupancy in comparison to over 300 other world
destinations. This is a marked improvement to prior
rankings which had Puerto Rico ranked 52nd and
51st in the years 2001 and 2002, respectively. 

The year 2004 has been a banner year for the Puerto
Rico tourism industry. Occupancy levels have
reached an average of 69% island-wide, an increase
of 4 percentage points over year 2003 and 7 percent-
age points over 2002, and total visitors and visitors'
expenditures increased 1% and 7.6%, respectively,
reaching over 4.4 million visitors and over $2.6 bil-
lion in expenditures, both record numbers. These
results are encouraging when you consider that total

available rooms for Puerto Rico have increased over
3% from 2003. Project development pipeline has
over 65 hotel projects in various stages of planning,
development, and construction. During 2004,
Puerto Rico will increase the hotel room inventory
by about 10% or about 1,400 new hotel rooms, his-
torically the highest gross increase in new room
inventory for Puerto Rico.

The Ceiba/Naguabo Region is known for its access to
activities and amenities such as El Yunque, the sister
islands of Vieques and Culebra, and water sport activi-
ties and golf, and is anticipated to experience increasing
demand in the lodging market. Such demand could be
captured by a potential lodging development at
Roosevelt Roads, which could capitalize on the beauty
of the site, its proximity to Vieques, and Culebra, and
complementary land uses (such as a marina and a golf
course) that could be accommodated nearby. 

Several high-end hotels are located nearby: Wyndham
El Conquistador and its Las Casitas Village; Westin Rio
Mar; and Paradisus Sol Melia. Under construction or
planned properties include: Intercontinental Cayo
Largo Resort; another phase of Las Casitas; Fairmont
Resort; Mandarin Oriental; Four Seasons and J.W.
Marriott. Because the market will need time to absorb
this new capacity and reach stabilized occupancy, it is
expected that resort hotels will be a longer-term oppor-
tunity at Roosevelt Roads. But given its amenities (and
if further attractions are created, e.g., golf, expanded
marina), Roosevelt Roads could be a very strong com-
petitor in the high-end market.

Local community residents have also pointed to the
potential for more moderately priced lodging, perhaps
reusing former military housing facilities, and/or the
existing Navy Lodge. Given Puerto Rico�s overall sub-
stantial population and frequent visits by friends and
family from the continental U.S., there may be ample

4. Metropolitan area comprises San Juan�s urban areas as classified by the Puerto
Rico  Planning Board, including the municipalities of San Juan, Bayamon, Guaynabo,
Catano, Trujillo Alto, and Carolina. Non-metropolitan area includes urban and rural
areas other than the San Juan Metropolitan Area.
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opportunity to support moderate priced lodging in the
nearer term. The Puerto Rico Tourism Company
reports that during the 10-year period ending 2002,
total room inventory in paradores nearly doubled,
climbing from 656 rooms in 1993 to 1,061 rooms in
2002. These moderately priced lodging facilities
accounted for about 16 percent of total rooms in non-
metropolitan Puerto Rico as of 2002, and experienced
an average occupancy rate of 46 percent. 

Conference Center
Especially when considered in conjunction with the sci-
ence park, Roosevelt Roads should be able to meet the
criteria for success for an executive conference center:

! Within an hour of a major airport (i.e., San Juan)

! Near a major metropolitan area

! Good year-round weather

! Nearby attractions

The experience of the major hotels in the area indicate
a large proportion of their bookings (as much as 50%)
are for business groups, indicating that a conference cen-
ter that focused on this market exclusively would be well
positioned for those meetings which are not intended to
include social or spouse/family involvement.

Retail
The majority of shopping centers in Puerto Rico are on
major thoroughfares or expressways with good visibility
and direct access. Developers and retailers insist on
these characteristics for community or larger shopping
centers, like those found in the San Juan region and at
Plaza Fajardo in Fajardo. For the most part, NSRR does
not satisfy the criteria for this use because of its loca-
tion off the highway. Similarly, big box retailers are not

likely to be attracted to existing buildings at Roosevelt
Roads, since they too demand highway visibility and
good access.

Notwithstanding these conditions, there is one parcel in
the airport area, at the southern end of the runway and
bordering the highway that might someday prove appro-
priate for retail development. However, judgment regard-
ing the compatibility of this use must be deferred pend-
ing the outcome of the airport master planning effort.

The site does have characteristics that could support
other types of retail development. There will be poten-
tial for a grocery-anchored neighborhood shopping cen-
ter supported by local residents currently living in the
area and future residents at Roosevelt Roads, once there
are a significant number of occupied homes on the site.
Additionally, specialty retail, adjacent to the water,
could also be supportable if it is developed with the
appropriate mix of adjacent uses (e.g., residential, mari-
na, lodging, and tourist-oriented facilities).

Ecotourism
Roosevelt Roads has several attributes that support the
potential for ecotourism on the site, including existing
mangroves that may be explored by hiking and/or
kayaking excursions, canoeing and other forms of boat-
ing that may be launched from the existing marina on
the site, and ecotourism-oriented visits that could be
organized to the islands off the northeast coast of Puerto
Rico, such as Vieques and Culebra. Given its location,
proximity to other ecotourism experiences at El Yunque
and its coastal setting, Roosevelt Roads could be well
positioned to cater to this growing tourism sector.
Consider:

� A 1990s survey by Bruskin Goldring found that 48%
of vacationers planned to participate in nature-based
activities during their trip.
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� A recent survey by Recreation Roundtable found that
nearly 60% of Americans participate in outdoor
recreation at least monthly.

Note that the designation, preservation and utilization of
the environmentally sensitive areas on the Base would
reinforce the market appeal for both the residential and
science park reuses.

Transshipment Port
A container terminal was considered during the initial
review of potential uses for Naval Station Roosevelt
Roads. The presence of Ensenada Honda, a large natural-
ly protected harbor with a 40-foot deep navigation chan-
nel, suggested that such a use should be evaluated. The
LRA�s approach was to first assess the Base�s suitability
for a container terminal before attempting to conduct any
detailed demand analysis. Factors considered included:
the site�s physical conditions and the ability of the harbor
front area to physically accommodate a container termi-
nal; environmental issues; road access; cost; and compat-
ibility with other uses under consideration for NSRR.

The LRA determined that a transshipment port is not
feasible at NSRR. Support for that conclusion is summa-
rized below. A more detailed evaluation of the concept
from an engineering and cost perspective appears in
Appendix B.

� There is not sufficient land area to support a facility that
could accommodate Post-Panamax vessels. A backland
area of approximately 172 acres would be needed for
container storage. However, the existing land area north
of the existing bulkhead is only 26 acres. Creating a
backland area of sufficient size would require either
extensive excavation of the existing hillside, or a major
fill operation to reclaim a portion of the harbor.
Reclamation would have a significant environmental
impact, as it would cover existing bay bottom.

� The existing channel (40 feet deep and 1,000 feet
wide) would have to be dredged to a depth of 50 feet,
both within the harbor and over a length of approxi-
mately 12 miles outside the harbor in that location
where water is shallower than 50 feet.

� Developing a transshipment port by excavating the
hillside would require dredging of approximately
20.4 million cubic meters of material (this does not
include side slopes and pay overdepth which could
add up to 20% additional material), excavation of
approximately 5.8 million cubic meters of material
from land and fill of approximately 243,000 cubic
meters of material. Assuming site material is
reusable as fill, this would result in total off site dis-
posal of approximately 26 million cubic meters of
material.

� Alternatively, developing a transshipment port by
filling a portion of the harbor would require dredging
of approximately 17.4 million cubic meters of mate-
rial (this does not include side slopes and pay
overdepth which could add up to 20% additional
material), excavation of approximately 580,000
cubic meters of material from land and fill at wharf
face of approximately 10 million cubic meters of
material. Assuming site material is reusable as fill,
this would result in total off site disposal of approxi-
mately 8.2 million cubic meters of material.

� The cost associated with these alternatives for land
development, dredging, paving, utilities and terminal
equipment is estimated at $850 million to $1.1 bil-
lion. These costs do not include soil stabilization,
building demolition and other considerable factors
that could increase the total substantially.

� Dredging of the channel would disturb coral beds in
the harbor and along the 12-mile channel, raising
further environmental impact concerns.

� There are existing roads on the Base providing access
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to the harbor. An analysis of potential port generated
truck traffic would need to be undertaken to deter-
mine impacts on adjacent properties. At a minimum,
it is likely that a dedicated road would be required
within the port area to separate port traffic from non-
port traffic traveling to and from adjacent zones on
the Base (i.e. Zones 6 and 7). The impact of port-
related truck traffic on the community of Ceiba would
also be an issue.

� Finally, a transshipment port would be incompatible
with many of the other uses considered by the LRA
and found to be desirable. Such uses include residen-
tial neighborhoods, a science park oriented toward
research and development activity, a marina with
related recreational and commercial uses, and a con-
ference center. Close proximity to a major transship-
ment port would be detrimental to the viability of all
of these uses. A port would also be incompatible
with the uses proposed by the citizens of Ceiba and
Naguabo.

For all of these reasons, the LRA concluded that a trans-
shipment port is unsupportable as a reuse at NSRR.

Office
Office space in Puerto Rico is concentrated almost
exclusively in the San Juan Region. Office development
in non-San Juan metropolitan area municipalities is
limited to small office serving local communities and
there is very little office development in the eastern
region. Unlike on the U.S. mainland, there is no prece-
dent in Puerto Rico for back-office functions located in
outlying suburban areas like Fajardo, Ceiba and other
east coast municipalities. 

In evaluating development potential at Roosevelt Roads,
the Consulting Team looked at the criteria used by com-
panies considering back-office locations to assess how
Roosevelt Roads compares. Key criteria include:

! Good quality, appropriately educated labor
force within a reasonable commute (approx.
45 minutes)

! Competitive wages vs. headquarters locations

! Lower occupancy costs vs. headquarters locations

! Good transportation access

! Desirable site amenities (e.g. free parking,
attractive office park campuses, nearby restau-
rants and services)

While currently not supportable, consideration should be
given to marketing the site to back-office functions of
large Puerto Rico companies including banks and finan-
cial services companies. Government offices would also
be a potentially attractive submarket to target.

In addition to assessing opportunities for uses described
above, the LRA determined it was important to understand
the community�s needs for educational and hospital facili-
ties. The Base has two schools�one elementary and one
middle/high school�and one hospital. The schools are
described as shown below:

ELEMENTARY MIDDLE/HIGH

CLASSROOMS 58 46

Permanent 41 38

Temporary 17 8

SIZE 85,280 SF 52,255 SF

CAPACITY 900 Students 600 Students

The community�s needs as expressed by the
Department of Education and the Puerto Rico Health
Department are summarized on the following page.
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Schools
The Department of Education is interested in obtain-
ing the use of the school facilities on the Base. It pro-
vided the following information in support of its
request:

� The Ceiba school district has 1,179 elementary stu-
dents in three schools, 573 junior high students in
one school, 484 high school students in a single
school, and 62 special education students for a total
of 2,298 students. It reports that there is insufficient
space at the junior high level and that the high
school does not currently offer vocational courses,
which it would like to do.

� The Naguabo school district has 2,464 elementary
students in 10 schools, 1,044 junior high students
in four schools, and 717 high school students on one
campus. Like Ceiba, Naguabo reports that it needs
more facilities at the junior high level and its high
school does not offer vocational courses and wishes
to do so.

Medical Facilities
The Puerto Rico Health Department reports that the
Eastern Region of the island is lacking in certain types
of hospital and medical facilities. In particular, Ceiba
has no medical facilities such as emergency rooms, hos-
pitals, rest homes, home care providers, diagnostic and
treatment centers, rehabilitation centers, ambulatory
surgery centers, laboratories or blood banks. There is
also no hospital in Naguabo and only one diagnos-
tic/treatment center. The existing Base hospital is a 3-
story, 130,000 square foot facility with a capacity of
36 beds. 



V. Land Use  / 53

Roosevelt Roads Reuse Plan

V. Land Use

This section of the Roosevelt Roads Reuse Plan presents the recommended lands uses for the Base, and the guid-
ing policies for those uses. This chapter of the report presents a series of diagrams and images that summarize the
site, its nine distinctive zones relative to the existing development at NSRR, potential areas for new development
and those areas of the site that are to remain undeveloped for reasons that relate to conservation, or other physical
or environmental considerations. Each zone is discussed as an illustrated comparative between what exists today
as documented in the Zone Summaries, and proposed land uses for each zone. The comparative Land Use
Summaries are intended to facilitate an understanding of the range of uses that the LRA intends to encourage and
to which the eventual underlying zoning of the Base will refer. 

This chapter also contains an illustration of the development phasing for the project with a series of illustrative
tables and diagrams depicting development over a thirty-plus year period

Guiding Policies
The Reuse Plan for Roosevelt Roads was developed in concert with the Local Redevelopment Authority after the
Consulting Team�s investigation of the site�s regional context, existing natural physical conditions and facilities,
and market analysis, documented in an earlier report titled Roosevelt Roads Reuse Plan: Site, Context and Market
Conditions, dated April 2004, and in subsequent reports to the LRA (see Appendix A). At the conclusion of the
broad assessment, a series of opportunities and constraints were identified. Together with an understanding of the
site�s carrying capacity, and market absorption insights, the team was tasked with investigating a broad range of
land uses responsive to key guiding policies. These policies emerged from community values expressed at public
hearings with the LRA, within the LRA and its broad-based constituency, within the Consulting Team, and from
entities that submitted Notices of Interest for Public Benefit Conveyances, which are discussed in Chapter VIII of
this report.

Although the development of a Reuse Plan for Roosevelt Roads has been undertaken at an accelerated pace when
compared to other base closures, the project shares many of the same concerns as other municipalities or states
where military base closures have occurred. And in establishing a method for coming to terms with how the Base
will be reused post-closure, a range of precedents, their successes and failures, have been investigated. Perhaps of
most value is to understand that a community undergoing a military base closure has an opportunity to �vision�
a new and compelling future that reflects the aspirations of that community, market forces and the site�s natural
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�fit� with desired land uses. The momentum to plan for
the future of the Base, with an emphasis on triggering
growth in the local economy, is driven by the swift
recognition that the region requires significant resusci-
tation to counteract the effects of the Base closure. That
recognition guided land use planning for the reuse of
the Base. 

Three overarching principles have emerged in the deter-
mination of future land uses at Roosevelt Roads:

1. Reuse of Naval Station Roosevelt Roads must sup-
port the economic well-being of Puerto Rico: Job cre-
ation and economic expansion is essential to the
coastal region in an area existing in the shadow of the
Base for the last 60 years. The military base was a sig-
nificant and essential component with respect to
growth and development of the local community,
often the key economic driver and employer and there-
fore integral to the well-being and economic life of the
community. 

Jobs requiring investment of intellectual capital, not
just manufacturing, will be one of the most impor-
tant goals of the reuse effort for Roosevelt Roads.
Attracting this type of investment at the Base is con-
tingent upon adopting the incentives, underlying
zoning and recognition that this must be symbiotic
with key assets of the Base: large waterfront and
water view site with direct access to major trans-
portation facilities: port, airport and regional road
network; reusable infrastructure and a number of
potentially reusable facilities; and a significant
amount of developable land. 

2. Existing needs of the communities adjacent to the
Base will be considered in the Reuse Plan: The
communities of Ceiba and Naguabo will share new
access to the waterfront and water-oriented recre-
ational opportunities, economic activity and cultural
development that will energize the region. Many
within the community have strong views of how the

Base should be reused. The Commonwealth has
included leaders of these communities in the vision-
ing effort, and accommodation of the aspirations
articulated from within the community is a key goal
for the Reuse Plan. 

The Land Use Plan for the reuse of the Base will
underscore the site�s regional and island context, will
incorporate the substantial information and insights
gained through the investigation of opportunities and
constraints, and what these tell us in with respect to
the types and placement of uses within the context of
the site�s natural features and ecological sensitivity.
Creating long-term benefit for the Commonwealth
will be dependent not only on what gets built at the
Base, but of equal importance, on the quality of what
is implemented at Roosevelt Roads and how well it is
timed to be absorbed by, and expand, the market.

In parallel with beneficial long term investment, the
site�s ecology, its spectacular views towards the
mountains, and towards the islands of Vieques and
Culebra make it an ideal location for the kind of eco-
logical tourism that requires that the preserve areas
be protected and managed by those who will work to
restore, protect and enhance it within the context of
the regional effort. Its thousands of acres of man-
grove forests and sea grass beds, virtually undis-
turbed during the Navy�s tenure, make this an excit-
ing opportunity for regional conservation and the
maintenance of a continuum of habitats.

3 Reuse of the Base will emphasize water-oriented
uses: Puerto Rico is the easternmost island of the
Greater Antilles, centrally located among the eastern
Caribbean archipelago. 

The site�s location at the mid-point of the eastern
coast of Puerto Rico underscores its potential as a
marine-oriented transportation linkage to the islands
of Vieques and Culebra as well as to the US Virgin
Islands. Of equal importance is the site�s unique land
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configuration. Twin peninsulas frame a well-protect-
ed Ensenada Honda.  An extensive yet limited-access
coastline and the extent of harborfront bulkheading
create a most unique opportunity to orient a broad
range of water-oriented uses as a priority reuse for the
Base that will co-exit with the desire to ecologically
link this site to other protected environments on the
east coast of Puerto Rico and its islands. The
waterfront at Roosevelt Roads will create an
important regional development opportunity as
one of the largest waterfront development sites
under single ownership in Puerto Rico. 

Land Uses Included in the Reuse Plan
In concert with the Guiding Policies, the findings of
the Site Assessment, and the Market Analysis, land
uses that have been incorporated into the Roosevelt
Roads Reuse Plan can be summarized within six
broad categories that include: 

! Economic Development; 

! Public and Institutional Use;

! Residential; 

! Open Space and Recreation;

! Conservation; and 

! Tourism   

These and the aggressive schedule for development
of the Roosevelt Roads Reuse Plan transcend the
mere �wish list� that is a typical element of prece-
dent base closure projects and serve to focus on
what can be expected given community needs and
resources, the scale of the site, the fragile economic
environment, projected market absorption, and sig-
nificant infrastructure costs. Thus, the uses in this
Reuse Plan are prioritized accordingly. 

Later in this section, illustrations highlight where
these uses will occur together with an initial phasing
projection.

Economic Development (Employment Generating)
Uses: One of the LRA�s key objectives for reuse of the
Base is to emphasize economic development and con-
sistent with this, prioritization of facilities at the Base
that are deemed to have the potential to accelerate job
creation. These uses will tend toward expansion of
industrial and commercial development, creation of a
science park with research and development facilities,
and water-oriented commercial and recreational activi-
ty. At full build-out over 30-plus years, the projection of
new jobs created would range from 18,200 to 19,700.
Jobs requiring investment of intellectual capital, not
just manufacturing, will be one of the most important
goals of the reuse effort for Roosevelt Roads. Attracting
this type of investment at the Base is contingent upon
adopting the incentives, underlying zoning and recogni-
tion that this must be symbiotic with key assets of the
Base: large waterfront and water view site with direct
access to major regional transportation.

Public, Educational and Institutional Uses: Reuse of
the Base incorporates a number of public uses that
focus on reusing specific facilities at the Base identified
in the April report as suitable for use by
Commonwealth public agencies. Examples include the
Commonwealth�s Public Utilities, Ports Authority, and
the Department of Education as well as health care
providers, universities and other academic institutions
and the local communities, with projected advanta-
geously limited capital improvement costs. 

� Reuse of the existing airport and operations buildings
as a passenger and cargo facility: The runway at
Roosevelt Roads exceeds the length of runway
required for modern aviation and its location at the
foothills of El Yunque and in proximity to the islands
of Vieques and Culebra make this an attractive loca-
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� Reuse of the Base hospital as a local hospital: The
approximately 131,000 square foot hospital at the
Base has recently undergone significant renovation. It
has the kind of facilities that are not duplicated in the
local communities and will be of great value in bring-
ing better medial care to this part of Puerto Rico. 

� Reuse of the elementary school as a public
middle/high school: The school district and the com-
munity have documented the need for additional
classroom facilities at the middle and high school
levels. A school at the Base would be suitable for
reuse for this purpose. The elementary school at
NSRR will require modifications to accommodate a
middle and high school curriculum as well as the
addition of playing fields. 

� Reuse of the middle/high school campus: There is a
keen desire to have an academically outstanding new
bi-lingual private school at the Base. This is consis-
tent with the expectation that the eastern region of
Puerto Rico will continue to expand economically
and experience substantial growth over the full build
out of NSRR. The LRA anticipates the need for a
bilingual school to accommodate the demand created
by the science park, and the university.

� University Campus: A number of universities have
expressed their desire to expand water-oriented
research and technical programs, for which Roosevelt
Roads would be very well-suited. The
Commonwealth of Puerto Rico sees the alliance
between university, science park research and tech-
nology development as critical to the expansion of
Puerto Rico�s economy. A university at the site would
serve many purposes, particularly those that con-
tribute to the development of a highly skilled and
educated labor force for high technology, pharmaceu-
tical and research enterprises. At Roosevelt Roads,
there are existing academic, residential, and support
buildings and facilities quite suitable for this use. A

tion for passenger operations. Further, reuse of the
airport will be compatible with development of adja-
cent land for industrial development in this portion
of Puerto Rico. 

� Reuse of the newly re-bulkheaded waterfront at the
northeastern portion of Ensenada Honda as a new
passenger and light cargo ferry terminal to Vieques,
Culebra and the US Virgin Islands: At present, the
islands of Vieques and Culebra are served by poor
and infrequent ferry service to and from Fajardo.
Somewhat unreliable, the ferry operates slow and
outmoded equipment that crosses the 12 mile ride
between Fajardo and Vieques in one and a quarter
hours and in each direction, far longer than the trip
requires. The ferry terminal at Fajardo is unappeal-
ing, in deteriorating condition, and poorly main-
tained. The Fajardo pier is in disrepair and has inad-
equate traffic handling capability. Travelers upon
arrival are confronted by chaotic conditions. The
ferry is the primary mode of transportation for the
local island populations to and from mainland
Puerto Rico. Currently, tourists are advised to fly to
the islands from the San Juan airport. Establishing
ferry service at the Roosevelt Roads site would cut
the distance to Vieques in half to 6 miles. With mod-
ern passenger and cargo ferry equipment, and the
ample parking availability at Roosevelt Roads, the
site could offer a vastly improved base of operations
for this essential service.

With thousands of square feet of reusable refrigerated
storage space immediately accessible to the waterfront,
the potential to develop a modern passenger ferry 
terminal and cargo terminal adjacent to newly bulk-
headed waterfront will be of tremendous importance to
the islands. Compatible with this, water-oriented 
commercial development along the waterfront, marinas,
marine brokers, yacht charter, boat repair, refueling,
sail makers, boat builders etc. can be accommodated at
the Base. 
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range of marine-oriented programs would capitalize
on the availability of waterfront resources to support
this educational effort.

Residential Uses: A broad range of sites appropriate for
residential development have been identified at
Roosevelt Roads. These occur in the southwest portion
of the site, called �Bundy�, in the �Downtown� central
section of the site, and on the southern peninsula,
�Cabo del Sur�. The site is large enough to offer a broad
range of potential residential opportunities, with a
range of appropriate amenities.

� The opportunity to link compatible residential devel-
opment to the development of the science park and
the University is critical to the establishment of sus-
tainable neighborhoods at Roosevelt Roads. 

� The University Campus: The site can support resi-
dential students related to the reuse of the existing
residential campus facilities near the airport. These
are closely allied with and interconnected to the sci-
ence/R&D program at the science park and to the
water-orientation of the site;   as well as, perhaps, the
development of a water-view �faculty row�. 

� A mix of densities ranging from 1 unit per acre to 8
to 10 units per acre would be appropriate and could
be supported by the exiting infrastructure at the Base. 

Open Space and Recreation: Numerous recreational
opportunities are going to be incorporated into the
future reuse of the Base, supporting residential and
tourism objectives. Among these are:

� Expansion of the existing marina and development of
adjacent water-oriented and water view recreational
uses that could include tennis, miniature golf, kayak
rental, water-skiing and parasailing, small boat
rentals, etc., with associated retail.

� Expansion of the existing 9-hole golf course to an 18-
hole public course.

� Development of a regionally interconnected ecotourism
venue focused on the extensive mangrove, coral reef,
and sea grass beds at the site, and the threatened and
endangered species that inhabit them.

� Develop new and expanded marina opportunities in
an ecologically appropriate manner.

Conservation: For the past six decades, under the
Navy�s stewardship, thousands of acres of coastal man-
grove forests and wetlands remain undeveloped. As the
importance of the eastern region of Puerto Rico�s biodi-
versity emerges, support for continued conservation of
the site�s natural areas has grown. It is hoped that at
Roosevelt Roads, these conservation areas will become
allied to and linked with other opportunities for conser-
vation stewardship and educational initiatives within
the region, resulting in a strong regionally interconnect-
ed venue focused on precious sustainable natural
resources.

Tourism:
� The Commonwealth recognizes the need for the

development of moderate tourism in Puerto Rico and
this use can be very well accommodated in a number
of locations at the Base, capitalizing on beautiful
views at the higher elevations, and accessibility to
water-oriented and ecotourism activities. 

� There is tremendous growth in planned tourism
expansion all along the eastern coast as well as the
expansion of tourism in Vieques and Culebra. In the
short to intermediate term, these planned projects
will likely fulfill the demand for resort development
at the higher end of the market, but longer term, this
use could become a potential opportunity at
Roosevelt Roads as well.

� Ecotourism: Roosevelt Roads is an ecologically signif-
icant site. Preservation of nearly 50% of its land area
and an even greater percentage of its coastline will
achieve a high degree of flora and fauna habitat sus-
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Land Uses and Development Program
Proposed land uses are presented in the remaining sec-
tions of this chapter. For planning purposes, the Base has
been divided into nine sub-areas, or zones (see Figure V.1).
Table V.1 sets forth on a zone-by-zone basis, the land uses,
acreage, and development program (e.g. number of resi-
dential dwelling units, hotel rooms, building square
footage, etc.) for the site. It also provides preliminary esti-
mates of total jobs (18,200-19,700) and total residents
(6,257) upon full 30-plus year build out.

tainability. This opportunity, together with other
important efforts being supported regionally by public
and private resources�the Conservation Trust of
Puerto Rico�s Las Cabezas de San Juan and its restored
lighthouse, �El Faro�, which can be seen along the
coastline to the north of Roosevelt Roads, as well as the
conservation efforts on Vieques and Culebra�should be
harnessed at the Base. From seasonal habitat for migra-
tory birds to primal habitat for a diminishing manatee
population, proximity to well-established ecotourism
venues will help to preserve the natural beauty of the
site and its unique coastline. 
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Table V.2 presents a Zone Matrix which depicts in detail
how the acreage available for reuse was calculated.
Following Table V.2, a series of drawings and photo-
graphic images illustrate each zone. Note that  there are
two drawings for each zone. The first sets forth existing
conditions and a breakdown of acreage by categories
including existing developed land, slopes in excess of

15% (and, therefore, not readily or cost-effectively
developable), vacant land available for development,
operationally significant buildings, and areas designat-
ed for transfer by the Navy to other Federal agencies.
The second drawing shows the proposed land uses and
where they would be located within the zone.

Figure V. 1
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A B C D E F G H I J

Vacant Existing Development Total Projected Jobs Projected
Developable Available for Available For Program Gross at Residents at

Zone Sub-Zone Land Use Land (1) Redevelopment (2) Reuse (3) Description Acres Full Buildout Full Buildout

1 1A Airport 117.6 655.7 773.3 Commercial & general aviation; cargo 773.3 TBD 0

Airport 1B Industrial 768.3 93.0 861.3 6.9 million SF industrial and 

manufacturing (4)

528.0 6,900 NA

Subtotal 885.9 748.7 1,634.6

2           Bundy 2A Government/Institutional; 

Residential

48.8 56.8 105.6 50,000-120,000 SF learning center; 147-

294 dwelling units

105.6 380 663

2B Moderate lodging; 

residential

11.4 12.6 24.0 200 guest rooms; 26-52 dwelling units 24.0 100 117

2C Moderate lodging; 

residential

18.6 14.6 33.2 200 guest rooms; 33-66 dwelling units 33.0 100 150

2D Sewage treatment plant 0.8 NA 0.8 no change in use 0.8 TBD 0

Subtotal 79.6 84.0 163.6
 

3           

Golf Course

3A 9-Hole Golf Course 6.3 65.4 71.7 3A and 3B: 18-Hole Municipal Golf 

Course

166.8 15 NA

3B Additional 9-Holes 81.6 13.5 95.1

Subtotal 87.9 78.9 166.8

4 4A Residential 42.7 0.7 43.4 100 dwelling units 43.4 TBD 300

Downtown 4B Mixed-Use 25.1 6.7 31.8 150,000 SF commercial 15.0 600 NA

4C Residential 21.4 24.6 46.0 184 dwelling units 46.0 TBD 552

4D Mixed-Use 56.3 62.8 119.1 650,000 SF back office, call center, 

professional office, retail

119.1 2,600 NA

4E Residential 22.4 14.4 36.8 Possible reuse of recently-built 

apartments (150 units); new 

construction of 80 DU's

36.8 TBD 575

4F University Campus 88.2 77.4 165.6 900,000 SF classrooms, research labs, 

dormitories and other university support 

facilities

165.6 TBD 900

4G Public School 2.7 14.1 16.8 Reuse of existing elementary school as 

middle/high school

16.8 TBD NA

Subtotal 258.8 200.7 459.5

5 5A Master Planned Residential 120.0 36.0 156.0 5A, 5B, 5C: 1,200 dwelling units 156.0 TBD 3,000

Residential 5B Master Planned Residential 36.8 177.0 213.8 included in 5A 213.8 TBD included in 5A

5C Master Planned Residential 23.0 70.0 93.0 included in 5A 93.0 TBD included in 5A

5D Private School 0.1 21.9 22.0 Reuse of existing middle/high school as 

private bi-lingual school

22.0 50 NA

Subtotal 179.9 304.9 484.8

Acreage Program

Table V.1 Land Uses and Development Program by Zone
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Vacant Existing Development Total Projected Jobs Projected
Developable Available for Available For Program Gross at Residents at

Zone Sub-Zone Land Use Land (1) Redevelopment (2) Reuse (3) Description Acres Full Buildout Full Buildout

Acreage Program

6 6A Industrial 33.2 40.7 73.9 Fuel tank farm 73.9 TBD NA

Port 6B Expanded recreational boat 

marina and water-oriented 

commercial (retail, 

restaurant, tourism)

3.9 36.3 40.2 250 slip marina; 10,000 SF water-

oriented commercial

40.2 40 NA

6C  Water-oriented commercial 

(retail, restaurant, tourism)

3.8 39.9 43.7 50,000 SF water-oriented commercial 

(phased)

43.7 100 NA

6D Hospital 4.7 22.5 27.2 Reuse of existing hospital 27.2 TBD NA

6E Passenger/cargo ferry 

terminal and related uses 

0.0 60.3 60.3 + 300,000 SF commercial and 

warehouse space; ferry terminal

60.3 400 NA

Subtotal 45.6 199.7 245.3

7 7A Science Park 53.5 105.0 158.5 75 acres R&D = 800K- 1.1M SF 75.0 2,500-4,000 NA

Science Park 7B Science Park, Conference 

Center

76.1 66.2 142.3 up to 250 room conference center with 

open space, passive park or golf course

142.3 250 NA

7C Science Park, Conference 

Center

13.3 7.0 20.3 portion of conference center (sleeping 

and meeting rooms)

20.3 included in 7B NA

7D Science Park, Conference 

Center

66.3 4.5 70.8 portion of conference center (sleeping 

and meeting rooms)

70.8 included in 7B NA

7E Science Park, Conference 

Center

40.0 8.5 48.5 portion of conference center (sleeping 

and meeting rooms)

48.5 included in 7B NA

7F Gateway to Science Park 158.1 14.6 172.7 1,250,000 SF R&D 115.0 4,200 NA

Subtotal 407.3 205.8 613.1

8 Open space reserve 100.4 0.0 100.4 Gateway to base; open space 100.4 0 0

North Gate Subtotal 100.4 0.0 100.4 100.4 0 0

SUBTOTAL WITHOUT CONSERVATION AREAS 2,045.4 1,822.7 3,868.1

9 Conservation Areas 0.0 0.0 0.0 Conservation 3,386.9 TBD TBD

Conservation

2,045.4 1,822.7 3,868.1 Low: 18,235 6,257
High: 19,735

Notes:

(1)  Vacant Developable Land = total acreage less:  wetlands, mangroves, existing development, and undeveloped land with gradient greater than 15%

(2)  Existing Development Available for Redevelopment = Existing Developed Acres less Operationally Significant Sites

(3)  Total Available For Reuse = Column D + Column E

(4)  861.3 acres less 125.3 acres at the west end of the Runway 7-25 and less 208.3 acres east of Runway 18 = approx. 528 acres

Sources:  Cooper, Robertson & Partners; Moffatt & Nichol; CB Richard Ellis Consulting

Revised 08Aug04

NA: Not Applicable

TBD: To Be Determined

TOTAL ALL ZONES
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Table V.1 Land Uses and Development Program by Zone (continued from previous page)
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Undeveloped Land Constraint Deduction

A B C D E F G H I J

Formula / Source CAD Area CAD Area CAD Area E=C-D F=B-E CAD Area H=F-G I=H+E CAD Area

Sub-Zone 

Zone Acreage 

exclusive of 

Wetlands    

(zones 1-8)

Existing 

Development

Operationally 

Significant 

sites

Existing 

Development 

available for re-

development

Undeveloped Land 

(acres)

Gradient Constraint on 

Undeveloped Land   

(acres)

Total 

Undeveloped  

Land (acres)     

net Gradient 

Constraints

Total Undeveloped 

Land net Gadient 

Constraint plus 

Existing 

Development 

available for Reuse 

Total 

Acreage 

Transfer to 

other Federal 

Agencies 

(adjacent this 

zone)

Federal Agency Areas

Zones exclusive of 

Wetlands (as 

indicated on Zone 

Drawings in red 

outline)

All existing 

developed areas 

including buildings, 

sports fields, paved 

areas, airfield, 

storage tanks, roads  

(as indicated on 

Zone drawings in 

purple)

Included in 

"Existing 

Development" - 

(as indicated on 

Zone drawings 

in green 

outline)

All developed 

areas exclusive of 

"Operationally 

Significant" sites  

ie. Land available 

for re-

development

All undeveloped land 

(Zone Area - Existing 

Development)

All undeveloped land with 

gradient greater than 15% (as 

indicated on Zone Drawings)

All Developable land 

(subject to further 

limitations by 

floodplain & other 

"soft" constraints) 

All Developable AND 

Re-developable land 

(subject to floodplain 

& other "soft" 

constraints)

As 

requested 

during the 

BRAC 

process

1A 789.7 665.7 10.0 655.7 123.9 6.3 117.6 773.3

1B 928.3 93.0 0.0 93.0 835.3 67.0 768.3 861.4

Subtotals 1,718.0 758.8 10.0 748.8 959.2 73.3 885.9 1,634.7 10.8 * US Customs Building 202 & apron

2A 181.7 56.8 0.0 56.8 124.9 76.1 48.8 105.5

2B 76.0 12.6 0.0 12.6 63.5 52.0 11.4 24.0

2C 78.1 14.6 0.0 14.6 63.6 45.0 18.6 33.2

2D 4.6 3.5 4.6 0.0 0.0 0.3 0.8 0.8

Subtotals 340.4 87.5 4.6 84.0 251.9 173.4 79.6 163.5 90.0 * US Army Reserve

3A 71.9 65.4 0.0 65.4 6.5 0.1 6.3 71.8

3B 115.0 13.5 0.0 13.5 101.5 19.8 81.6 95.1

Subtotals 186.9 78.9 0.0 78.9 107.9 19.9 88.0 166.9

4A 173.3 17.2 16.5 0.7 156.1 113.4 42.7 43.4

4B 174.5 6.7 0.0 6.7 167.8 142.7 25.1 31.8

4C 66.0 24.6 0.0 24.6 41.4 19.9 21.4 46.0

4D 157.0 62.8 0.0 62.8 94.2 37.9 56.3 119.1

4E 96.0 15.3 0.8 14.4 80.7 58.4 22.4 36.8

4F 232.2 78.5 1.0 77.4 153.7 65.5 88.2 165.7

4G 17.6 14.1 0.0 14.1 3.5 0.8 2.7 16.8

Subtotals 916.5 219.1 18.4 200.7 697.3 438.6 258.7 459.5 45.0 * Homeland Security

5A 162.3 36.2 0.3 36.0 126.1 6.1 120.0 155.9

5B 302.2 180.1 3.1 177.0 122.1 85.3 36.8 213.8

5C 96.0 70.0 0.0 70.0 26.0 3.0 23.0 93.0

5D 22.1 21.9 0.0 21.9 0.2 0.1 0.1 22.0

Subtotals 582.6 308.2 3.4 304.8 274.4 94.5 179.9 484.7

ZONE 4

ZONE 5

Existing Development Resulting Development Areas

ZONE 3

ZONE 1

ZONE 2

 Total  Acreage

Table V.2 Zone Matrix
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Undeveloped Land Constraint Deduction

A B C D E F G H I J

Formula / Source CAD Area CAD Area CAD Area E=C-D F=B-E CAD Area H=F-G I=H+E CAD Area

Sub-Zone 

Zone Acreage 

exclusive of 

Wetlands    

(zones 1-8)

Existing 

Development

Operationally 

Significant 

sites

Existing 

Development 

available for re-

development

Undeveloped Land 

(acres)

Gradient Constraint on 

Undeveloped Land   

(acres)

Total 

Undeveloped  

Land (acres)     

net Gradient 

Constraints

Total Undeveloped 

Land net Gradient 

Constraint plus 

Existing 

Development 

available for Reuse 

Total 

Acreage 

Transfer to 

other Federal 

Agencies 

(adjacent this 

zone)

Federal Agency Areas

Zones exclusive of 

Wetlands (as 

indicated on Zone 

Drawings in red 

outline)

All existing 

developed areas 

including buildings, 

sports fields, paved 

areas, airfield, 

storage tanks, roads  

(as indicated on 

Zone drawings in 

purple)

Included in 

"Existing 

Development" - 

(as indicated on 

Zone drawings 

in green 

outline)

All developed 

areas exclusive of 

"Operationally 

Significant" sites  

ie. Land available 

for re-

development

All undeveloped land 

(Zone Area - Existing 

Development)

All undeveloped land with 

gradient greater than 15% (as 

indicated on Zone Drawings)

All Developable land 

(subject to further 

limitations by 

floodplain & other 

"soft" constraints) 

All Developable AND 

Re-developable land 

(subject to floodplain 

& other "soft" 

constraints)

As 

requested 

during the 

BRAC 

process

6A 145.5 78.5 37.8 40.7 67.0 33.8 33.2 73.9

6B 40.1 36.3 0.0 36.3 3.9 0.0 3.9 40.1

6C 48.2 39.9 0.0 39.9 8.4 4.6 3.8 43.7

6D 44.6 22.5 0.0 22.5 22.1 17.4 4.7 27.1

6E 60.4 60.3 0.0 60.3 0.1 0.1 0.0 60.3

Subtotals 338.9 237.4 37.8 199.7 101.4 55.9 45.5 245.2 4.2 * US Customs & USAR 

7A 160.0 105.0 0.0 105.0 55.0 1.5 53.5 158.5

7B 156.8 73.9 7.7 66.2 82.9 6.8 76.1 142.3

7C 29.8 7.0 0.0 7.0 22.8 9.5 13.3 20.3

7D 222.8 4.5 0.0 4.5 218.3 151.9 66.3 70.9

7E 78.0 8.5 0.0 8.5 69.5 29.4 40.0 48.6

7F 205.2 14.6 0.0 14.6 190.5 32.5 158.1 172.7

Subtotals 852.6 213.7 7.7 205.9 638.9 231.6 407.3 613.2

8 100.4 0.0 0.0 0.0 100.4 0.0 100.4 100.4

Subtotals 100.4 0.0 0.0 0.0 100.4 0.0 100.4 100.4

9 2,985.2 0.0 0.0 0.0 2,985.2 0.0 0.0 0.0

Subtotals 2,985.2 0.0 0.0 0.0 2,985.2 0.0 0.0 0.0

62.0 * US Customs at Punta Medio Mundo

TOTAL 8,021.4 1,903.6 81.8 1,822.9 3,131.5 1,087.2 2,045.4 3,868.3 212.0

EXISTING DEVELOPMENT DEVELOPABLE LAND
DEVELOPABLE AND RE-

DEVELOPABLE LAND

Source

ISLA PINEROS CAD Area 359.6

ISLA PINERITA CAD Area 3.5

CABEZA DE PERO CAD Area 38.6

ROADS CAD Area 19.0

FEDERAL TRANSFER =J 212.0

TOTAL 8,654.1

 Total  Acreage Existing Development Resulting Development Areas

* Total Roosevelt Roads Land Aera

* As requested during the BRAC process

* Roads between zones, ie. Not included in Zone Areas

ZONE 6

ZONE 8

ZONE 7

ZONE 9

* Entire Island Area

* Entire Island Area

* Entire Island Area

Roosevelt Roads Land Use

Existing 

Development,

22%

Steep Gradient, 

13%

Federal 

Transfer, 2%Roads, 0%

Wetlands, 34%

Vacant 

Developable 

Land, 24%

Islands, 5%

Table V.2 Zone Matrix (continued from previous page)
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Figure V.2
Zone 1 (N)

Existing Land Use

Total Zone Area
Gradient >15%
Existing Developed Land

New Land Developable

Operationally Significant
Federal Transfer

1718.0
73.3

758.8

885.9

10.0
10.8

Zone Summary

0 500 1000

N

Zone Summary

The northern portion of
Zone 1 includes the air-
port and the potential
development areas out-
side of the airport fence
line. Nestled into a val-
ley surrounded by the
foothills of the coastal
mountains to the north
and the Delicias Hills to
the south, this zone is
characterized by consis-
tent topography, and
dense perimeter vegeta-
tion which effectively
conceals its visibility
from the surrounding
community. The air-
port�s most significant
feature is its 11,000 foot
long runway. In addi-
tion, there is a shorter,
secondary runway, a
helipad, and buildings
adaptable for reuse as
small passenger termi-
nal, maintenance, cargo
hangars and storage
facilities

Existing Site Photos
L to R: Mural 

in Main Terminal; 
Redtail Building; 

Main Terminal 
and tarmac
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Airport

Industrial

Open Space Reserve

Conservation and Wetlands

Improved Roads

Federal Transfer

Proposed land uses
include an operating air-
port serving both pas-
senger and cargo needs,
with new access directly
from the regional road
network to augment
security of the airport, a
priority in the post-9/11
world. Industrial use
adjacent to the airport
will dominate the new
developable acreage in
this zone, capitalizing
on a potentially sizable
and topographically gen-
tle terrain suitable for
this use typology with
its specific operational
requirements. Selective
clearing along the north-
ern boundary of the
industrial parcels will
yield good visibility for
new corporate tenants. 

Finally, a large open
space reserve to the
north of the airport will
establish a landscaped
setting, an aesthetically
controlled �front door�
that will serve to create
value to the new indus-
trial development as
well as to the entire site.

Roosevelt Roads Reuse Plan

0 500 1000

N

Key

Figure V.3
Zone 1 (N)

Proposed Land Use

Proposed Precedents
L to R:  International

Trade Zone
(Mt. Olive, NJ); 

Tree-Lined Road 
(Daniel Island, NC)
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Figure V.4
Zone 1 (S)

Existing Land Use

Total Zone Area
Gradient >15%
Existing Developed Land

New Land Developable

Operationally Significant
Federal Transfer (1N)

1718.0
73.3

758.8

885.9

10.0
10.8

Zone Summary

0 500 1000

N

The southern portion of
Zone 1 will contain a
portion of the airport
and its surrounding low-
lying wetlands. There is
significant new develop-
ment area identified
between the airfield and
the north face of the
Delicias Hills.

Existing Site Photos
L to R:  Las Delicias
Hills from Airport,;

Runway;
Existing Airstrip

Facilities
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Airport

Industrial

Open Space Reserve

Conservation and Wetlands

Highway Oriented Commercial

Improved Roads

This zone will continue
to incorporate the south-
western end of the air-
port runway with
parcels immediately
beyond the runway held
as open space reserve
responding to safety and
noise concerns.
Highway-oriented com-
mercial development is
anticipated as an appro-
priate use adjacent to
the Southern Gate and
will feature excellent
visibility from the
regional road network;
new industrial develop-
ment will be accessed
from improved roads at
the site. 

Roosevelt Roads Reuse Plan
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Land Use Key

Figure V.5
Zone 1 (S)

Proposed Land Use

Proposed Precedents
L to R:  International

Trade Zone (Mt. Olive,
NJ); Ibid.; Cityplace

(West Palm Beach, FL)
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Figure V.6
Zone 2

Existing Land Use
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Topographical interest
and high elevations in
the �Bundy� area offer
some of the most dra-
matic distant water
views at the site.
�Bundy� supports direct
vehicular access to the
neighboring community
of Naguabo. Existing
facilities are decentral-
ized, with lodging facili-
ties sited to capitalize on
spectacular views to the
south and west, a tightly
configured residential
campus at the center of
the site, and small stor-
age and office structures
loosely sited along the
roadway (2B). A well-
appointed and com-
modious fitness center
with outdoor pool is
fully operational (2A). A
sewage treatment plant
(2D) is not visible from
the development areas.
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Figure V.7
Zone 2

Proposed Land Use
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Home with Shaded
Outdoor Room 

(Seaside, FL); 
Spanish Colonial Style

Building (Palm Beach, FL);
Home (Key West, FL) 

Land uses in this zone
will include
learning/government
training facilities (2A):
the fitness center with
its large outdoor pool
and air-conditioned
gymnasium and courts.
There are excellent sites
for moderate lodging
facilities with com-
manding views of
Ensenada Honda and
the islands (as well as to
the southwest (2B, 2C).
Low and moderate den-
sity residential develop-
ment occur on sites
adjacent to the existing
community (2A) as well
at the higher elevations
(2B and 2C). The exist-
ing sewage treatment
plant (2D) is in full
operation and is not visi-
ble from proposed devel-
opment areas.
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Figure V.8
Zone 3
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An existing modestly
configured 78.9-acre 
9 hole golf course is the
single existing land use
in Zone 3. The golf
course is adjacent to cen-
tral low-lying floodplain
areas and is seasonally
impacted by this proxim-
ity. Southern

Entrance
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Figure V.9
Zone 3

Proposed Land Use

Proposed Precedents
Golf Courses in Puerto

Rico

Proposed land use for
this zone includes a
166.9 acre public golf
course, expanded and
reconfigured for full-play-
ing 18 holes with adja-
cent driving range. In its
reconfiguration, issues
related to site retention
would alleviate seasonal
flooding.

Southern
Entrance
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Figure V.10
Zone 4 (N)
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This zone encompasses
the northern and south-
ern portion of the
Delicias Hills, an undu-
lating elevated ridge that
buffers airport activity
from the central portion
of the site. These are
among the highest eleva-
tions at Roosevelt Roads.
At the top of these hills,
fragmented small sites
(4B) are suitable for
development, capitaliz-
ing on unobstructed
waterfront views over
Ensenada Honda and the
Sound, the twin peninsu-
las, and to El Yunque to
the northwest.  Sited
along the base of these
vegetated hills, the
�Downtown� at
Roosevelt Roads consists
of topographically level
development areas suit-
able for reuse(4D). This
central location allows
access from both existing
entrances to the proper-
ty.
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Figure V.11
Zone 4 (N)

Proposed Land Use

At full build out, this
165.6-acre loosely-organ-
ized campus (4F) appro-
priate for reuse as a uni-
versity will include near-
ly 900,000 sf of class-
room, office, residential,
support and recreational
facilities clustered at the
northern portion of zone
4(N), just below the air-
port. New apartment
quarters for enlisted per-
sonnel were recently
completed by the Navy
and are envisioned,
with modification,  for
residential use (4E).
Mixed-use commercial,
moderate lodging, serv-
ice retail and civic devel-
opment is envisioned for
this zone, much of it
concentrated along the
main street that links
north and south penin-
sulas (4D); a small resi-
dential neighborhood is
adjacent to this area
(4C). The high slopes in
4B and 4E may deter
development in this
area.

Proposed Precedents
L to R:  Mixed-Use

Building (Palo Alto, CA);
Streetscape 

(West Palm Beach, FL); 
Cityplace (Dallas, TX);

Old Convent Courtyard
(San Juan, Puerto Rico)
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Figure V.12
Zone 4 (S)
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Just 75 acres (4A and 4B)
have been identified as
available for reuse in the
southwestern portion of
Zone 4 primarily due to
the predominance of
steep topography.
However, much of that
acreage would provide
excellent water views
and have the advantage
of proximity to the
�Downtown� area. There
is an existing public
school and playing fields
on a 16.8 acre site (4G)
at the southern portion
of the �Downtown� area.
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Figure V.13
Zone 4 (S)

Proposed Land Use

At the top of the Delicias
ridge, fragmented sites
with asymmetrical con-
figurations are suitable
for a range of small-scale
mixed-use commercial
uses, capitalizing on dra-
matic views but having
limited parking capacity
(4B). A narrow band of
land at the northwestern
edge of foothills in 4A
provides an opportunity
for a limited number of
single-family residences.
New multifamily resi-
dential sites at the
southwestern fringe of
the hills can carry
approximately 90 resi-
dential units (4A). The
Base water filtration
facility is operable and
has a large storage reser-
voir, both located at the
northern tip of Zone 4A.
An existing public school
would remain as a public
school facility housing
middle school and high
school grades (4G).

Proposed Precedents
L to R:  

Medium-Density
Housing 

(Old Fort Bay, Nassau); 
Multifamily Residential 

(Puerto Rico); 
Downtown-Style Street 
(West Palm Beach, FL)

School

Water
Filtration
Plant and
Reservoir
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Figure V.14
Zone 5
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The southern peninsula
is elevated, partially
developed, heavily vege-
tated, and, most impor-
tantly, appears to be rela-
tively free of environ-
mental contaminant
concerns.  This needs to
be confirmed within the
scope of the Navy�s cur-
rent environmental
assessment. Existing
modest multi-family
units and single family
�Capehart� housing, stor-
age and maintenance
facilities are loosely sited
along the main access
road and hilly cul-de sacs
(5A, 5B). Views toward
the islands from the
south and southwestern
coastline (5B), and  from
the �boot� of the penin-
sula (5C) are among the
most dramatic water
views at the Base. An
existing high school with
large indoor gymnasium
and outdoor playing
fields is suitable for reuse
(5D).
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Figure V.15
Zone 5

Proposed Land Use
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(Vieques, Puerto Rico);
Neighborhood View (Old

Fort Bay, Nassau)

�Cabo del Sur� can 
provide a broad range of 
residential development
opportunities, with nearly
462 areas of gross devel-
opable land ( 5A, 5B, 5C).
Variable densities will
range from single family
dwellings at 2 units per
acre up to 8 units per
acre for multi-family
homes, depending on
market demand. At full
build out, existing infra-
structure can support up
to 3,000 residents.

Reuse of the existing high
school as a private bi-lin-
gual school would be
consistent with adjacent
uses.

Sewage
Treatment

Plant

School
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Figure V.16
Zone 6

Existing Land Use
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Of 245.3 usable acres,
only 45.6 acres are unde-
veloped in Zone 6.
Encompassing a signifi-
cant portion of the most
accessible coastline at
NSRR, this zone is natu-
rally organized as a series
of sites parallel to the
northeastern edge of
Ensenada Harbor. A cen-
tral ridge runs the length
of the northern peninsu-
la at NSRR, forming a
natural division between
hills and harbor. The
northern portions of this
zone are dominated by
eight large-scale, above-
ground fuel storage
tanks, augmented by
additional areas devoted
to fuel-related uses (6A).
Waterfront sites along
the length of extensive
bulk-heading include a
72-slip small-boat mari-
na and nearby tennis
and baseball facilities
(6B). An adjacent harbor
terminal; a 2600 foot
long fixed fuel pier (6 C),
adjacent pier and a loose
collection of structures
parallel to the bulkhead
characterize the water�s
edge as a �working�
waterfront currently
devoid of public ameni-
ties such as landscaping,
lighting, seating and
wayfinding. NSRR�s hill-
top hospital (6D) was
recently upgraded. Base
headquarters, a large
high-bay public works
building and refrigerated
storage structures are
located near the recently
upgraded Pier 3 (6E). 
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Figure V.17
Zone 6 

Proposed Land Use

Proposed Precedents
L to R:  Ferry and
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Town, South Africa);

Waterfront Esplanade
(San Diego, CA); 

Mixed-Use Working
Waterfront (Cape Town,

South Africa)

The fuel storage areas
are likely to remain and
may be of advantage to
the future of the airport
and also to on site mar-
itime activities (6A). The
proposed land uses for
this zone anticipate a
transition to water-ori-
ented commercial uses.
These will be triggered
by infrastructure
improvements to expand
the existing marina with
additional boat slips and
small-scale supporting
retail and to create an
adjacent highly accessi-
ble recreational open
space (6B). Charter and
yacht brokerages, small
cruise ships, boat repair
and marine-oriented
retail are encouraged
along the water-front
(6C). New passenger and
cargo ferry service
between NSRR and the
islands of Vieques and
Culebra supported by
cargo storage facilities,
public parking and inter-
modal transportation
will be located along Pier
3 and the adjacent
upland acreage (6E).
The hospital would be
reused, serving regional
and community needs
(6D).

Hospital

Port
Operations
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Figure V.18
Zone 7 (N)
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At present, the majority
of land in Zone 7(N) is
undeveloped. Existing
development includes
the Base�s Fire Station
(7F) and, sited at a sce-
nic hilltop location, a for-
mer military club that is
operated as a modest
restaurant (7E). Together,
this existing development
includes 23.1 acres of the
283.2 total acres in this
zone. An existing two-
lane road winds along
the upland northern edge
of the peninsula�s central
ridge. Exclusive of
acreage above 15% gradi-
ent, much of this
remaining acreage is
suitable for redevelop-
ment, on approximately
221.3 naturally vegetated,
gently sloping acres.  

Fire
Station
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Zone 7(N) is intended as
the new gateway to the
proposed science park
and conference center
development and 
provides a critical linkage
between the proposed
university and the
waterfront at the science
park. An appealing natu-
rally landscaped access
road is intended to pro-
vide address for these
low-density development
sites that will introduce
up to 1,250,000 SF of
new development in
multiple parcels at the
inboard edge of the con-
servation area. A portion
of the conference center,
to be sited on the hilltop
site (7E) will have com-
manding views of the
mountains, islands,
eastern coastline and
the Base in all directions. 

Roosevelt Roads Reuse Plan
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Figure V.19
Zone 7 (N)

Proposed Land Use

Proposed Precedents
L to R:  Appealing Urban
Landscaping (West Palm

Beach, FL); Corporate
Campus Image (San
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Figure V.20
Zone 7 (S) 
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Zone 7(S) is configured in
the shape of a natural
horseshoe, encircling
Bahia de Puerca (7A, 7B,
7C, 7D), the scenic out-
board bay framed by the
peninsula�s central ridge
and its extension through
to the northern tip of the
site. The 70-acre north
parcel consists of upland
forest and a few existing
cleared development sites
accessed by winding roads
(7D). Steep topography
and dramatic vistas over
the harbor and out to the
islands characterize this
portion of the site. The
central portion, Camp
Moscrip, consists of 158.5
acres available for redevel-
opment with unobstructed
water views (7A), level
ground on bulkheaded
landfill, (the result of earli-
er hillside excavation by
the Navy) and the drama
of the Navy�s dry dock,
now flooded. Existing
development includes the
USAR HQ (to be relocat-
ed), the new but never-
occupied Navy Seals office
building and smaller struc-
tures. A residential cam-
pus and metal storage
structures dating back to
WWII are loosely sited
along the main roads. The
southwestern acreage (7B)
contains an SWMU, a for-
mer incinerator structure,
and an area that the Navy
used as an on-site dump.
Below, a perimeter road
accesses former Navy clubs
and a picturesque cause-
way to the �boot�, a hilly
island with small beach
along a protected cove. 
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�Cabo del Norte� at
Roosevelt Roads presents
a unique opportunity to
amenitize the economic
development of the pro-
posed science park with
an �in town� pleasing
and active harbor front.
Infrastructure is
designed to enhance a
walking precinct at the
waterfront, with tree-
lined and lighted streets
and boulevards; and
landscaped paseos and
plazas. A few structures
in this zone could be
reused to stimulate
development and create
early critical mass.
Nearly 392 acres are
available for this highly
amenitized commercial,
research and conference
component of the pro-
posed  redevelopment of
the Base. Additional sup-
porting amenities for the
science park and confer-
ence center could
include active open
space, passive open
space, park or golf course
(7B), its linkage to the
proposed ferry terminal,
and a small beach at the
�boot� (7C). Three hill-
top sites (7E, 7D and
7C) are envisioned as
the location for the core
lodging and meeting
facilities of the proposed
conference center.
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Figure V.22
Zone 8
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Approximately 100 acres
of land beyond the north
gate of Roosevelt Roads,
east of its access road,
consists of low-lying pas-
tures and wetland areas.
The land is adjacent to a
large conservation area
previously transferred to
the Commonwealth�s
Department of Natural
Resources. Publicly
accessed, Ceiba Beach,
the municipality�s sole
access to the waterfront
at present, and an exist-
ing fishing pier, fish mar-
ket and small boat
anchorage are all located
at the water�s edge, at
the end of an access
road that bisects this
zone.

Northern
Entrance Ceiba Beach

Fishing Pier
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With an improved access
road to Roosevelt Roads,
this zone will serve as
the gateway for the new
development from the
regional road network
and those traveling
south from Fajardo.
Given the site�s exten-
sive wetland area and
proximity to conserva-
tion areas, the recom-
mended land use is as
an open space reserve
with low-impact facili-
ties that can enhance
the experience of visiting
the public beach, ensur-
ing perpetual waterfront
access and recreation for
the community.

Roosevelt Roads Reuse Plan
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Figure V.23
Zone 8
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Figure V.24
Zone 9
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This area consists of a
total of 2985.2 acres of
nearly continuous unde-
veloped mangrove forests
and wetlands on the
mainland NSRR site. In
addition, there are three
small islands off the east
coast of Punta Media
Mundo including Isla
Pineros with 359.6 acres;
Isla Pinerita with 3.5
acres, and Cabeza de
Perro with  38.6 acres.
Together the mainland
and islands incorporate
3386.9 available unde-
veloped acres.
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As development in the
eastern region of Puerto
Rico intensifies, opportu-
nities for conservation of
significantly-sized coastal
properties diminish. At
NSRR, one of the largest
coastal properties under
single ownership in
Puerto Rico, large-scale
redevelopment opportu-
nities can exist without
encroachment on land
suitable for conservation.
Thus, the proposed land
use in Zone 9 is solely
conservation, thereby
contributing this acreage
to the on-going regional
conservation initiative. 

Thousands of acres of
mangrove forests and
adjacent wetlands at
NSRR provide natural
habitat to a number of
threatened and endan-
gered species. These are
discussed in detail in
Appendix A.

Conservation of this
property will contribute
immeasurably to ecological
education and advance
regional ecotourism and
environmental protection
agendas. This will
enhance the value of 
the entire property.

Roosevelt Roads Reuse Plan
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Figure V.25
Zone 9

Proposed Land Use

Proposed Precedents:
Las Cabezas de San

Juan, Conservation Trust
of Puerto Rico (Fajardo,

Puerto Rico)
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Figure V.26
Summary of

Composite Land Use.
Gradient Not Shown at

this scale. Individual
Zones are shown in

greater detail on follow-
ing pages.
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PHASE 2 (YEARS 3�10; e.g. 2006�2013)

ZONE LAND USE ACRES SQ. FEET COMMENTS

1. Airport Airport 773 n/a Commercial and general aviation; and cargo

Industrial/Manufacturing/Distribution 75 1,000,000 Includes space for lease and owner occupied

2. Bundy Moderate Lodging 22 ±400 Rooms

Residential 109 ±300 Dwelling Units

Government/Training Center 32 70,000 to
120,000

3. Golf Course Public Golf Course 167 Expand to 18 holes

4. Downtown Mixed Use 46 100,000

During early years of Phase 2, assume some
reuse of existing buildings while the developer
formulates a master plan for this area; includes
reuse of 150 new dwelling units in sub-zone 4E

University Campus 37 200,000 Assume initial occupancy of classrooms, 
laboratories and dormitories during phase 2. 

Public School 17 Reuse of existing elementary school. 

5. Residential Residential 130 ±500 dwelling units averaging 62DU/yr 
(assuming 50/yr for 4 yrs followed by 75/yr)

Private School 22 Reuse of existing middle/high school

6. Port Marina 40 ±250 Slips

Ferry Terminal, Light Cargo 
and related uses 60 Assume operation of ferry terminal 

by Port Authority

Hospital 27 Possible PBC

Fuel Tank Farm 74 Assume continued operation

7. Science Park Research & Development (Science Park) 9 100,000 100,000 SF initial phase to accommodate poten-
tial users who have already expressed interest

17 250,000 Additional 50,000 SF/year for Years 6�10

8. North Entrance Open space, beach and recreation 100 Possible PBC on beach portion and adjoining area

9. Conservation Conservation Areas 3387 Assume Conservation Conveyance

PHASE 1 (YEARS 1�2; e.g. 2004�2005)

Property transfer via PBCs and EDCs completed and public sale process initiated. 

Table V.3
Illustrative Phasing

Program

Sources: 
LRA; Cooper, Robertson &

Partners; Moffatt & Nichol; 
CB Richard Ellis Consulting

Phasing
The redevelopment of the Base will, of course, occur in phases over many years. Accordingly, a phasing program
has been prepared and is shown in Table V.3. It is, by necessity, illustrative and will vary depending on actual mar-
ket conditions, availability and commitment of funding, policy decisions by the Commonwealth of Puerto Rico
and by the Navy, and the level of interest and commitment by private sector developers, investors, and users. 
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PHASE 3 (YEARS 11�20; e.g. 2014�2023)

ZONE LAND USE ACRES SQ. FEET COMMENTS

1. Airport Industrial/Manufacturing/Distribution 188 2,500,000 163,000 SF/yr plus 3 large users@300,000 SF each

Highway Commercial Retail 18 200,000 If allowed by FAA

4. Downtown Mixed Use 89 ±365 Dwelling Units

Mixed Use 53 300,000 Back office, call center, professional office, retail

University Campus 74 400,000 Additional occupancy of classrooms, laboratories
and dormitories

5. Residential Residential 183 ±700 dwelling units

Golf Course 150 18 hole private course (optional)

6. Port Waterfront Commercial 22 180,000

7. Science Park Research and Development 
(Science Park) 52 750,000 Additional 75,000 SF/year for years 11�20

Conference Center 362 250,000 ±250 rooms + meeting facilities, open space, 
passive park, or golf course

PHASE 4 (YEARS 21�34; e.g. 2024�2037)

ZONE LAND USE ACRES SQ. FEET COMMENTS

1. Airport Industrial/Manufacturing/Distribution 265 3,500,000 14 yrs @ 250,000 SF/year

Highway Commercial Retail 28 300,000 If allowed by FAA

4. Downtown Mixed Use 89 500,000 back office, call center, professional office, retail

University Campus 55 300,000 Additional occupancy of classrooms, laboratories
and dormitories

6. Port Waterfront Commercial/Small Cruise Ships 22 180,000

7. Science Park Research and Development 
(Science Park) 173 1,250,000 approx 100,000 SF/year for 13 years
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Figure V.27
Phasing: PHASE 1
2004�2005 
Property transfer to
Federal agencies and 
designated Conservation
Stewards

Property transfer to Conservation Stewards

Property transfer to Federal Agencies
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Figure V.28
Phasing: PHASE 2
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Figure V.29
Phasing: PHASE 3
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Figure V.30
Phasing: PHASE 4

2024�2037 Transferred/Developed in a Prior Phase

Undeveloped (this phase)
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Mixed-Use Commercial

Highway Oriented Commercial

R& D Science Park, Conference Center
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Figure V.31
Phasing: BUILDOUT
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Roosevelt Roads Reuse Plan

VI. Urban Design Framework Plan
and Design Principles

This chapter presents the Consulting Team�s Urban Design Framework Plan and the Design Guidelines for the
NSRR Reuse Plan. This plan is the culmination of the Consulting Team�s site, building, infrastructure and envi-
ronmental assessments, informed and tempered by the market analysis. The LRA�s aspirational goals for the Reuse
Plan reflect the interests of the community and the Commonwealth. Blended together with the cumulative
insights gained during the assessment phases, this is the basis for the Reuse Plan. 

The Framework Plan equally embraces the opportunities and constraints that the site presents, assessed strengths
and absorption rates of the market, and the range of uses that will best foster economic development within the
immediate community and even accelerate growth in the region. It recognizes the availability of reusable assets,
and the value of those assets in promoting economic activity at the site, particularly in the early development
phase. Finally, the Framework Plan extensively uses imagery from the most relevant local and regional precedents
to illustrate the range of available excellent, culturally rich, highly aesthetic development models for the Reuse
Plan. 

The accompanying set of illustrative plans, drawings and precedent images in this chapter describe the aspira-
tional economic goals and design intent for each of the nine zones within the Plan. In essence, the Framework
Plan demonstrates that through conscientious and thoughtful planning, the Base�s redevelopment potential-and
its value-will be dramatically enhanced.

Guiding the preparation are a series of Design Principles developed to articulate the defining values embraced by the NSRR
Reuse Plan. Each of these is fundamental to the Framework Plan. In addition, preliminary concepts for building heights,
setback and density have been identified to inform the underlying zoning process undertaken by the Planning Board.

Design Principles
A series of Design Principles were developed to articulate the defining values that have guided the preparation of
the NSRR Reuse Plan. Each of these is fundamental to the Framework Plan; the order of these is neutral to empha-
size the equal importance of each. 

1. Generate high-level employment through development of a world-class science and research park 
consistent with the objective of fostering corporate investment of intellectual capital in the region.



2. Maintain, secure and enhance the value of  airport
and port operations for passenger and cargo trans-
portation, as well as commerce, recreational and
tourism use at the site. 

3. Maximize the community and the public�s access and
enjoyment of the site�s waterfront for commerce, recre-
ational, educational and residential use..

4. Encourage lively and vibrant placemaking through
multiple and mixed land uses and compatible
streetscape and open space.

5. Enhance site access and visibility, through the creation
of multiple signature entrances to the redevelopment
and through well-designed, phased,  compatible  infra-
structure improvements.

6. Encourage integration of sustainable development prin-
ciples wherever possible. Encourage climate-responsive
structures, capitalizing on solar, wind and view orienta-
tion while simultaneously reducing energy-dependent
construction.

7. Reuse significant existing facilities without limiting the
quality and possibilities for future development.

8. Conserve and enhance the site�s undeveloped coastal
ecosystem through informed stewardship that will pro-
vide limited access, sustainable  opportunity for educa-
tional benefit to the people of Puerto Rico, and contri-
bution to the broader regional eco-initiatives.

9. Create new sustainable residential neighborhoods sup-
ported by  appropriate recreational, educational and
neighborhood-scale  retail amenities.

0. Enhance the redevelopment of the Base with design
standards that will guide development toward regional-
ly time-tested and climate-appropriate character defin-
ing details that are materially practical, sustainable and
aesthetically complementary, such as roof overhangs,
shaded verandas, balconies, louvers and jalousie win-
dows, cooling planted courtyards and atria.
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The Framework Plan for the reuse of Naval Station
Roosevelt Roads proposes and illustrates a sensitive,
restrained and balanced approach to development.
Reuse and development is intended to preserve vital
natural habitat while simultaneously supporting signif-
icant economic growth across many sectors, including
commercial, research and development, industrial, res-
idential, tourism, institutional, educational, recreation-
al and retail. The plan proposes ecologically-sensitive
areas to be protected, yet accessible and instructive.
Developed waterfronts that are not part of
Conservation Areas will be made publicly accessible,
supporting recreational, tourist and port activities. The
redevelopment proposes to balance natural terrain (e.g.,
Conservation Areas), cultivated terrain (e.g., land-
scaped open space reserves) and developed terrain (e.g.,
commercial, mixed-use and residential neighborhoods).

Vast proposed conservation areas will link and define a
series of distinctive neighborhoods. Landscaped public
spaces (such as parks, boulevards and squares) create
identifiable neighborhood addresses, each with a dis-
tinct character drawn from topography, views and pro-
jected uses. The distinctive character and setting of
each neighborhood is supported by the wide range of
institutional uses distributed among the neighbor-
hoods. These include a medical center, university campus,
airport, training facility and schools. 

The neighborhoods are also distinguished through dif-
fering scales of construction. For example, a low- and
medium-density residential neighborhood with gardens
and yards will differ from the livelier Downtown zone.
A variety of uses that contribute to a vibrant community
�one that has an activated streetscape on weekdays,
evenings and weekends�is encouraged in certain
neighborhoods such as Downtown, or the Harbor
District and the science park�amenitized  by water
views. All neighborhoods are based on pedestrian-
friendly streets with sidewalks, interconnected by roads
with separate bicycle and jogging paths.

10.
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Figure VI.1
Composite Illustrative
Rendering

Places with a distinct, lively and well-maintained character attract people and activity. Strolling along a working water-
front, dining outdoors among shady, decoratively lighted trees; studying in a laboratory with views of both sea and
mountains; kayaking through sea grass and mangroves�these and many more memorable and unique experiences
are waiting to be created here in Puerto Rico.
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Figure VI.1
Zone 1 (N)
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Zone 1 (N) General:
Zone 1 will serve as the
�front door� to much of
the redevelopment area
and demands  signature
landscaping and well-
defined roadways with
lighting and wayfinding
and easily accessible
parking. Developable land
immediately surrounding
the Airfield will be rede-
veloped for transporta-
tion-dependent industrial
uses. These are bracketed
to the northeast and
southwest by open space
reserves within the
Airport�s flight path noise
zone. 
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Zone 1 (N):
Precedents:

L to R:  International
Trade Center 

(Cranbury, NJ); 
Palm-Lined Boulevard

(Los Angeles, CA) 

Zone 1A: Airport: A new highway interchange will establish a distinctively-landscaped gateway to the airport and
industrial areas, relieving pressure from the circuitous road from the Northern Entrance through the Conservation
Area. A boulevard lined with palm trees and contemporary decorative lighting leads to the terminal area.

Roosevelt Roads Reuse Plan
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Figure VI.2
Zone 1 (S)

0 500 1000

N

Zone 1(S) General
Description: The
Southern Entrance serves
the redevelopment and
the larger community
with highway-oriented
commercial develop-
ment. The large, relative-
ly low industrial build-
ings of this zone will sit
behind well-landscaped
and maintained setbacks
along the roads.
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Zone 1B: Industrial & Southern Entrance:
� Industrial: Serviced by multi-modal transportation, these large parcels will be ideal for high-value, internation-

al manufacturing, assembly, and distribution uses. Generous landscaped roads will provide signature addresses
to each site, including the airport terminal boulevard, the boulevard parallel to the highway, and the southern
boulevard, visually screened from the airport with well-designed landscaping.

� Southern Entrance: The existing highway interchange makes this location very convenient both to Roosevelt
Roads users as well as neighboring communities. It is envisioned as a regional shopping and commercial cen-
ter, whose position as main gateway to the residential and Downtown commercial uses demands a high level of
design and maintenance for landscape, buildings, signage and roads. For example, a well-landscaped open space
area across from the existing golf course (Zone 3A) complements the desirable image en route to Downtown,
the schools, new residential neighborhoods and the university campus.

Roosevelt Roads Reuse Plan

Zone 1(S)
Industrial

Precedents:
All Images:

International Trade
Center (Cranbury, NJ)
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Figure VI.3
Zone 2
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Zone 2 General: Within
a hilly landscape, a
range of low-intensity
uses forms clusters of
development activity at
the southwestern end of
Roosevelt Roads.
Accessed through and
amenitized by the
expanded golf course,
these neighborhoods 
will feel quite distinct, 
surrounded largely by
wetlands and undevel-
opable slopes. A maxi-
mum of three stories in
height, the buildings in
this zone will benefit
from utilizing broad
overhangs and careful
orientation to create cli-
mate-responsive homes
and facilities. Using 
traditional and distinctive
Spanish Colonial and
Caribbean architectural
elements reduces energy
consumption and pro-
motes sustainability and
cohesive neighborhoods.
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Zone 2: Government/
Training Center and

Residential
Precedents:

Clockwise from Top Left:
Spanish Revival Home 

(Palm Beach, FL); 
Private House

(Rosemary Beach, FL);
Existing Views from Site 

(NSRR, Puerto Rico); 
Residential Street 

(Key West, FL); 
Private House 
(Seaside, FL); 
Private House 

(Rosemary Beach, FL)

Zone 2A: Government/Training Center and Variable-Density Residential: Gently curving tree-lined streets
with pockets of park-like landscaping characterize this precinct. Public open spaces and sidewalks throughout
encourage front-porch living and neighborliness. Front yards with consistent setbacks are suitable for children�s
play, separated from traffic by on-street parking and planting areas.

Zone 2B: Moderate Lodging: This hilltop site reached through a landscaped square makes a memorable spot to
spend a day or two of work-related travel or a week to two of vacation. Compact development will capitalize on
fantastic views of El Yunque, sweeping Conservation Areas and the water while creating a distinct campus.

Zone 2C: Medium-Density Residential and Moderate Lodging: Smaller, more affordable lots share a generous
public square for outdoor leisure activities. While secluded and free from through traffic, open spaces and sidewalks
encourage front-porch living and neighborliness. The hilltop to the northeast provides another great lodging 
location in a compact, site-responsive configuration.
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Figure VI.4
Zone 3

0 500 1000

General: Just inside 
the Southern Entrance
of Roosevelt Roads, the
existing 9-hole golf
course (3A) is expanded
and re-engineered to a
full 18-hole public
course (3A, 3B).
Bordering on a large
Conservation Area, this
public recreational zone
contributes to the rede-
velopment�s restrained
balance of natural ter-
rain, cultivated terrain
and developed terrain.
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Zone 3: Golf Course
Precedents:

Golf Courses in 
Puerto Rico 
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Figure VI.5
Zone 4 (N)
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General: The foothills of
the Delicias Hills frame
the neighborhoods of
Zone 4, creating a
vibrant mixed-use dis-
trict at the center of
Roosevelt Roads. This
lively �Downtown� is
bracketed by the
University campus to its
north and low- to medi-
um-density residential
uses to the south, conve-
niently adjacent to a
middle/high school.
Views to Ensenada
Honda and El Yunque
from the development
sites at higher elevations
could have significant
appeal.
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Zone 4 (N):
University and

Lodging Precedents:
Clockwise from Top Left:

Cityplace (Dallas, TX); 
Marbella Club

Condominiums  at
Palmas del Mar

(Humacao, Puerto Rico);
Old San Juan 

(San Juan, Puerto Rico); 
El Convento Hotel 

(San Juan, Puerto Rico) 

Zone 4E: Moderate Lodging, Open Space and Mixed-Use Commercial: An open space reserve terminates the
Downtown boulevard as a green punctuation mark. Just up the hill is a newly-constructed multi-family lodging
or potential residential site that leads right into the lively Downtown core. Farther up the hill is another oppor-
tunity for a mix of uses with magnificent views (see Zone 4B, Figure VI.5).

Zone 4F: University Research Campus: At the nexus between the airport, industrial, Downtown, and science
park precincts is the University Research Campus. The Campus will advantageously draw on many aspects of its
location in curriculum planning (including wetlands ecology, marine biology, aviation and nautical engineering)
as well as burgeoning industries�especially pharmaceutical and bioscience�that are growing in Puerto Rico. The
location is well connected to road, air and water transportation and convenient to housing, commercial, industrial
and recreational uses. Three major open spaces organize the campus settings:  the �Cuadrángulo Mayor� near the
airport, the hilltop �Loma� near Downtown and the �Plaza Académica� to the east. The Cuadrángulo Mayor will
anchor the first phase of the Campus, linked by a stately boulevard to the proposed new traffic circle to the east.
Later expansion will encircle the Loma while the Plaza Académica could be the center of on-campus residential
life and a new water view faculty row.
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0 500 1000

N

Figure VI.6
Zone 4 (S)

Zone 4 (S) General:
�Downtown� includes a
dedicated open space
reserve, a public school,
mixed commercial uses,
moderate lodging and
medium-density residen-
tial development. This
urban-style blend of uses
is served by an urban
boulevard with side-
walks and four rows of
trees framing divided
traffic lanes. Where it
creates a greater diversity
of occupation, develop-
ment up to three stories
high is appropriate in
Downtown with four-
story elements for 
architectural expression
at appropriate corners.
However, ridgeline
development should not
exceed three stories. In
general, development
should line streets close-
ly with well-landscaped
setbacks. Most off-street
parking should be located
behind new develop-
ment with only token
short-term convenience
parking in front,
enabling the develop-
ment of frontage build-
ings of the scale appro-
priate to Main Street
commercial and retail
districts.
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Zone 4 (S): Medium
Density Residential

and Mixed-Use
Commercial
Precedents:

Clockwise from Top Left:
Cityplace (West Palm

Beach, FL); Santana Row
(San Jose, CA);

University Avenue  
(Palo Alto, CA);

Truman Annex (Key
West, FL);  Plaza (San

Juan, Puerto Rico)

Roosevelt Roads Reuse Plan

Zone 4A: Low- and Medium-Density Residential: Climate- and site-responsive homes nestle at the base of the
hill following the curving topography of the tropical wetlands and will have expansive views to the mountains. To
the northwest, one and two-story single-family homes hug the road and are therefore low-slung with deep veran-
dahs to shade the afternoon sun, maintaining a rural character. The southeast sites allow clustered medium-densi-
ty homes up to three stories high encircling landscaped gardens and recreational open spaces. Sidewalks in devel-
oped areas connect to bike paths leading to downtown shops, services and the public school.

Zone 4B: Mixed-Use Commercial: These ridgeline sites have fantastic views both towards El Yunque and the harbor.
Possible uses include small-scale commercial enterprises and medium-density housing, up to three stories maximum in
any case. Compact development patterns should be used here rather than low-intensity �carpet� development, particular-
ly due to irregularly-shaped and  fragmented  site configuration. 

Zone 4C: Medium-Density Residential: Nestled around the foothills, these parcels are within walking distance
of both the public school and Downtown commercial activity. Slopes and lot configurations should encourage a
variety of more compact and affordable housing typologies, such as walk-up flats and duplexes.

Zone 4D: Downtown Mixed-Use Commercial: Framing a beautiful palm-lined boulevard, the commercial core of
Roosevelt Roads presents an opportunity to create a pedestrian environment�a �park once and walk� area. Bringing
new development toward the street and placing parking behind is essential to creating a cohesive scale and frontage
and a distinctive, true downtown environment. The fairly level terrain and potential for mixed commercial, retail,
restaurant and residential uses can create a vibrant place with complementary daytime, evening and weekend uses.
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Zone 5 General:
�Cabo del Sur,� the south-
ern stretch of Roosevelt
Roads, provides a variety
of low-density homesites,
from hillside aeries to wet-
lands-adjacent parcels to
waterfront lots. Each
neighborhood is centered
on one or more land-
scaped public open spaces
linked by tree-lined
streets. In this scenario,
the NSRR high school is
reused as a private bilingual
academy. In general, two
and a half stories should
be the maximum height
for single family homes
with selected three-story
buildings and higher ele-
ments in prominent loca-
tions. School development
may have up to three 
stories. The buildings in
this zone will utilize the 
tradition of overhangs and
green, planted courtyards
for shading and cooling,
and careful orientation to
create climate-responsive
homes and facilities with
a distinctively Caribbean
character. Significant open
space in this zone will
provide a range of neigh-
borhood recreational
opportunities and 
waterfront  amenities.
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Zone 5: 
Variable-Density

Residential
Precedents:

Clockwise from Top Left:
Residential Courtyard

(San Jose, CA);
Residential Street (Key

West, FL); Private
Residence (Vieques,

Puerto Rico);
Private Residence

(Vieques, Puerto Rico);
Front Garden 

(Key West, FL)

Roosevelt Roads Reuse Plan

Zones 5A, 5B & 5C: Variable-Density Residential: Each neighborhood provides a variety of lot types and sizes.
Primary residential streets traverse each neighborhood, linking their parks/open spaces and frequently leading to
pocket parks and overlooks at their termini. These landscaped spaces and sidewalks throughout encourage front-
porch living and neighborliness. Front yards are suitable for children�s play, separated from primary street traffic by
on-street parking and planting areas. Sidewalks and bike paths link the neighborhoods to Downtown and the public
school.

Zone 5D: Private Bilingual Academy: The former US Navy high school is given a second life as a bilingual academy
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Zone 6 General: A very
active industrial area dur-
ing the Navy�s tenure,
this zone has the poten-
tial to be a great water-
front district, including
recreational opportuni-
ties, restaurants and ferry
services alongside work-
ing port and industrial
uses. Quality commercial
streets with trees, side-
walks and on-street park-
ing will serve all of these
uses well, creating an
appealing tourist destina-
tion. Every opportunity
must be taken to create a
broad, hardscaped path
along the water that can
be used both for work
and leisure, giving every-
one access to the water-
front. The existing hilltop
medical facility will be
reused by the wider com-
munity. Where it creates
a greater diversity of
occupation, development
up to three stories high is
appropriate in waterside
areas of Zone 6, always
however preserving or
framing view corridors.
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Zone 6: Commercial
Waterfront/Marina

Precedents:
Clockwise from Top Left:

Waterfront Cafe (Fire
Island, NY); Marina

(Puerto del Rey, Puerto
Rico); Waterfront

Esplanade (San Diego,
CA); Mixed-Use Building

(Cape Town, South
Africa);Victoria and

Albert Waterfront (Cape
Town, South Africa)

Zone 6A: Fuel Depot and Open Space Reserve: Existing fuel storage and delivery facilities will remain. The
developable terrain between and around them will be dedicated as open space and planted to provide screening of
the fuel depot. 

Zone 6B: Marina and Recreational Area: The main road will bend �behind� this zone, clustering athletic fields
or other outdoor recreational facilities, with the marina, and waterfront activities, thus creating a sea-to-land
recreational area. As the transition from Conservation Area to the Harborfront District, it is important that devel-
opment here be attractive, of high quality, and well-maintained. 

Zone 6C and 6E: Working Mixed-Use Waterfront: A landward commercial street and a seaward promenade
frame this area, which may include water-related commercial activities as well as retail, restaurants, and other
commercial uses. Mixed uses that generally operate on different schedules (early morning marine activity and
evening restaurants and bars, as just one of many possible examples) could produce the following favorable results:

� Create a true mixed-use district with energy and activity day, night and weekend;
� Maximize public access to the limited stretches of waterfront not within Conservation Areas;
� Maximize the potential economic benefit of ferry activity (both tourists and residents);
� Realize the maximum potential of the existing infrastructure; and
� Provide a flexible framework for inevitable change in this area.

Zone 6D: Hospital: The existing hilltop medical facilities will be reused by the wider community. Such a hospital
might also tie into the science park and Research University uses at Roosevelt Roads.

Roosevelt Roads Reuse Plan
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Figure VI.9
Zone 7 (N)

Zone 7 (S) General:
A world-class research
and development and
light manufacturing dis-
trict, the science park
builds on Puerto Rico�s
pharmaceutical and
biotechnology sectors,
aspiring to promote 
collaboration among a
range of endeavors and
projects. Linked to the
airport, industrial and
university uses, the sci-
ence park provides large
development parcels
with excellent road, air
and water transportation
options, highly ameni-
tized by the natural set-
ting adjacent to prime
conservation land. 
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Zone 7 (N): 
Science Park and

Conference Center
Precedents:

Clockwise from Top Left:
Bay Meadows proposal 

(San Mateo, CA); 
Middleton Inn

(Charleston, SC); 
Bay Meadows (San

Mateo, CA); Memphis
Riverfront proposal

(Memphis, TN);
NJ Institute of

Technology 
(Newark, NJ);

Zones 7E and 7F: Research Drive; Science Park: A broad, informal boulevard amenitized by an accompanying
bicycle path links the Central Waterfront to the University area, stringing together a series of appealing R&D cam-
pus sites framed by conservation areas along its way. With a combination of larger and smaller development
parcels, a variety of users will be able to find the perfect location. Associated compatible uses that support the sci-
ence park focus are encouraged.

Roosevelt Roads Reuse Plan
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Figure VI.10
Zone 7 (S)
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Zone 7 (S) General: This
rather large and attenuat-
ed terrain includes four
districts:  the Central
Waterfront (7A), the
Southern Peninsula (7B
and 7C), the Northern
Peninsula (7D) and the
Research Drive district (7E
and 7F). Supporting
amenities, proximity to
the passenger and cargo
ferry, and outstanding
water views all contribute
to the unusual and highly
synergistic development
potential here.

Nearby high-quality resi-
dential, recreational and
commercial resources
help make this an attrac-
tive and rather unique
location in the entire
Caribbean region.
Conference facilities
could serve local and
regional users as well as
those from the US and
international locations. 
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Zone 7A: Central Waterfront and Prado de las Ciencias: Organized in a generous street and block system, Cabo
del Norte�s Central Waterfront district provides a framework for a wide variety of purposes and will be a key and
necessary amenity to assure the viability of the science park. Uses in addition to R&D that contribute to the live-
liness of the neighborhood, especially if they help users �park once and walk,� are welcome. A generous landscaped
spine, the Prado de las Ciencias, provides a second, landward open space focus. These two open spaces will be
framed with one to four story buildings close to the sidewalk while parking and service uses will be relegated to the
side and rear access lanes. 

Zone 7B: Southern Peninsula: Recreational Terrain: The recreational and leisure activities of the Central
Waterfront continue on the northern and eastern coasts of Zone 7B. Most of the remaining territory is used for out-
door recreation, such as park, passive open space or golf, with supporting amenities such as a clubhouse and restau-
rants functioning at the water�s edge. Structures should not exceed two stories.

Zone 7C: Southern Peninsula: Conference Facilities: Small-scale conference facilities not exceeding two stories
cluster on Cabo del Norte�s remote island, its �boot�, connected by a low-slung causeway. This beautiful and seclud-
ed location supports small meetings and reflective working retreats and celebratory events. 

Zone 7D: Northern Peninsula:  The Science Park�s Conference Facility: Atop the eastern knoll is another small-
scale component of the conference center, while the broader developable swaths of land to the west will provide
breathtaking views on sites for science park R&D and related uses. Development in Zone 7D should typically be
two and a half story structures.

Urban Design Framework / 119

Roosevelt Roads Reuse Plan

Zone 7 (S): 
Hotel/ Conference

Center, and
Commercial
Precedents:

Clockwise from Top Left:
Beach Club at Palmas

del Mar (Humacao,
Puerto Rico); Victoria
and Albert Waterfront

(Cape Town, South
Africa); Beach Club Pool
(Humacao, Puerto Rico);

Eaplanade (San Diego
CA); Bay Meadows pro-
posal (San Mateo, CA);

Verandah at Beach Club
(Humacao, Puerto Rico)
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Figure VI.11
Zone 8

Zone 8 General: The
Northern gateway area
is preserved for public
open space, recreation,
access to the Ceiba fish-
ing pier facilities and
Ceiba Beach.
Maintained landscaping
along the road provides a
suitable entrance to the
redevelopment from the
north, including a 
bicycle path.  This area
provides a critical oppor-
tunity to reconnect the
town of Ceiba to its
beachfront.
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Zone 8: Open Space
Existing Conditions:

All Images:
NSRR and Ceiba, 

Puerto Rico 

Roosevelt Roads Reuse Plan
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Figure VI.12
Zone 9

Zone 9 General: Much
of the property provides
habitat for many species
of flora and fauna,
including the Yellow
Shouldered Blackbird
and the West Indian
Manatee. Extensive wet-
lands, mangrove forests
and surrounding sea
grass beds are protected
in several extensive
Conservation Areas. A
few paths through the
conservation areas that
provide access and utili-
ty routes will be pre-
served, modestly extend-
ed and improved. This
complex ecosystem pres-
ents an opportunity for
well-maintained and
controlled nature-based
tourist activities (kayak-
ing and canoeing, hiking,
wildlife watching, educa-
tional trips and the like).
To that end, very limited
compact and low-scale
development to support
educational and eco-
tourism activities is
encouraged, such as visi-
tor interpretive center,
eco-lodge overnight
accommodation, and
administrative and
maintenance facilities.
Visitors to El Yunque,
Vieques and other natural
areas of eastern Puerto
Rico can make Roosevelt
Roads their base.

Conservation
Area

Conservation
Area

Ensenada Honda Bahia de Puerca
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Zone 9: Open Space
Reserve Precedents:

Clockwise from Top Left:
Wetlands (NSRR, Puerto Rico);

Windsurfer (Key West, FL);
Wetlands Boardwalk (Fire Island,

NY); Canoeing (Windmark, FL) 

Roosevelt Roads Reuse Plan
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Figure VI.13
Road Types.

Letters indicate location
of specific types, detailed

on following pages

Street Sections
A significant contribution to the differentiation among the new districts at NSRR will be the creation of land-
scaped roads, specific to their use and location and always of an appropriately high quality. The range of roads will
include relatively formal boulevards Downtown and at the airport, simple curbless drives in undeveloped areas,
and pedestrian-friendly streets with sidewalks, trees and on-street parking. Across the redeveloped site, dedicated
paths for pedestrians, joggers and bicyclists will provide a safe alternative to private automobile use and a unify-
ing open space linkage between the key areas of the plan.

North
Entrance

Location of
proposed new
highway access

South
Entrance

Ensenada
Honda

Bahia de
Puerca



V. Land Use  / 125

Roosevelt Roads Reuse Plan

Planting

Planting
Swale 2 Driving Lanes 2 Driving Lanes

Shoulder Turning Lane

2 Driving Lanes Planting

84'-0'' R.O.W.

88'-0'' R.O.W.

Planting2 Driving Lanes

Figure VI.14
Type �A� Road Section

Airport Boulevard.
Zone 1A

4 moving lanes;
wide planted median;

planted, edged road beds
with no sidewalk

Figure VI.15
Type �B� Road

Section
North Industrial Drive.

Zone 1B, NW of Airport
4 moving lanes,

screen planting both
sides with no curbs or

sidewalk

Planting
Swale

Shoulder
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Planted
Swale

2 Driving Lanes Planting

94'-0'' R.O.W.

Planted
Swale

Bike
Path

2 Driving Lanes

Figure VI.16
C: Type C Road

Section
Science Park Drive

Zones 7E, 7F
4 moving lanes

on divided curbless
road with planted
curbless median.

Sidewalk on
building side

Figure VI.17
D: �Downtown�

Boulevard
Zones 4B, 4D, 4E

4 Moving lanes along a
curbed planted median.

Planted and shaded
walkways, both sides. 

Walk Planting Planting2 Driving Lanes 2 Driving Lanes

96'-0'' R.O.W.

WalkPlanting
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Swale 2 Driving Lanes Planting
Turning Lanes

90'-0'' R.O.W.

Figure VI.18
E: South Industrial

Drive
Zone 1B

South of Airport
4 moving lanes curbed

only along planted
median and along south
side. Landscaped screen

along airport frontage.
Shaded sidewalk along 

south side.

Figure VI.19
F: Prado de las

Ciencias & Other
Squares
Zone 7A)

Traditional, formal
boulevard with

regularly spaced palms,
landscaped sidewalks

and ornamental 
paving across 

pedestrian crossings.

Walk Planting Parking
Lane

Parking
Lane

2 Driving Lanes

Roosevelt Roads Reuse Plan

Planting2 Driving Lanes

Parking
Lane

Parking
Lane

2 Driving Lanes WalkPlanting

Walk
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Figure VI.20
G: Type 1 

Collector Street
2 moving lanes 

with softly landscaped
swales.

Figure VI.22
H: Type 2 
Collector Street
2 moving lanes. 
To be minimally 
intrusive within envi-
ronmentally sensitive
conservation area.

Figure VI.21
I: Principal Street

2 moving lanes,
2 parking lanes.

The typical neighbor-
hood street, with 

shaded, residential-
scaled walkways

Swale Planted
Swale

Planted
Swale

Shoulder Shoulder2 Driving Lanes Swale SwaleShoulder Shoulder2 Driving Lanes

Walk WalkPlanting Parking
Lane

Parking
Lane

2 Driving Lanes Planting

60'-0'' R.O.W.
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VII. Infrastructure: Circulation, Utilities 
and Public Services

1. Introduction
This chapter summarizes the existing infrastructure and utility systems on Roosevelt Roads, which was present-
ed in detail in the April 2004 working draft report Site, Context & Market Conditions (see Appendix A). It goes on
to describe the Land Use Plan as it relates to these systems. This was done to determine if the systems, including
water, sanitary sewer, storm water, electrical, telecommunications, and roads, will need to be upgraded and
expanded, based on proposed �full buildout� improvements included in the Land Use Plan. 

Required upgrades to systems are described, along with assumptions and clarifications used. Main components are
identified by system; secondary and tertiary upgrades have not and cannot be quantified until a detailed plan is
developed. The chapter touches on some of the considerations that must be given to maintaining the systems and
possibly transferring them to public service agencies in Puerto Rico. The ultimate buildout of the base will differ
from the land use described herein, and as such, system requirements will need to be studied at that time to con-
firm required upgrades. 

This chapter includes order of magnitude, capital development costs for the utility and infrastructure upgrades of
the Land Use Plan. These include sanitary sewer system, water supply system, power distribution system and road
ways. Site improvement costs (building demolition and construction, landscaping, etc) are not included. Since the
end user will determine  which buildings will be scheduled for demolition and which for retrofit/reuse, capital costs
for these items could not be determined. However, based on the number and square footage of buildings on the
site, it is estimated that the costs for building demolition could reach as much as US$50 million. 

The total investment required to develop utility and infrastructure upgrades of the Land Use Plan could reach
US$102 million, based on Yr2004 dollars. This budget number represents full buildout of the base and does not
take into account escalation for buildout in future years. Cost estimates for development are provided later in this
chapter and are broken into phases. This opinion of cost is exclusive of upgrades to systems for some of the pub-
lic benefit and economic development conveyances, and upgrades to systems to make them acceptable to and code
compliant with utility authorities that may take over the systems from the Navy. As estimated by the Puerto Rico
Aquaduct and Sewer Authority (PRASA) and Puerto Rico Electric and Power Authority (PREPA), the costs associ-
ated with upgrades to the water/wastewater and electric systems are approximately US$5.4 million and US$3.2
million respectively. It should be noted that the future use of the airport (whether public conveyance or not) is to
be determined, and could necessitate significant improvements to the existing systems. 
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Costs for infrastructure and utility upgrades are of two
types: those that are needed simply for new distribu-
tion, i.e., new development areas which previously had
no utilities or road access; and costs that are needed to
upgrade an existing system based on added demand. 

All costs are order of magnitude for budgetary purposes
only. The text is specific about what is included in the
development of these opinions of probable cost.
Assumptions of size, type, materials and unit costs of
components were estimated based on past experience.
No detailed designs have been performed to generate
these costs.

2. Guiding Policies
a. Use Existing Infrastructure To The Extent Possible

In Land Use Plan: Consideration was given to existing
systems, before and during development of the Land
Use Plan. The infrastructure on the base, with the
exception of storm water collection, is fairly extensive
and was developed and maintained by the Navy for
their installations. Since the Navy installations were
spread throughout the base, the basic roadways and
utility systems already extend into the vicinity of each
zone considered for reuse. Based on interviews with
Navy personnel on site, review of Technical Data
Packages prepared for the Navy, age of systems, main-
tenance records, and cursory visual inspection, it
appears that the existing system components are in
good working order. 

The base storm drainage is collected via a system of
drop inlets, drainage ditches, culverts and pipes and
diverted to outfalls in the mangrove areas and the sur-
rounding bays. The Navy maintains a stormwater dis-
charge permit which is fully transferable. The water sys-
tem provides both potable and fire water to all developed
areas of the base. There are 3 wastewater treatment
plants on base, all covered under the National Pollution

Discharge Elimination System (NPDES) permit. These
plants provide tertiary treatment, making the recycled
water acceptable for irrigation, toilet flushing, and other
recycled water uses. Roadways are for the most part
two-lane and would need to be expanded to four-lane
roads and/or improved with lighting, planted medians,
curbs and gutters, in some areas of high-density traffic.

b. Ensure That Operationally Significant Systems Are
In Working Order and Properly Permitted:

i. The base's water and wastewater systems are scheduled
to be transferred to PRASA. On behalf of PRASA, CMA
Architects and Engineers LLP conducted a condition
survey of these systems. The survey and related costs
are contained in a report titled Roosevelt Roads Water
and Wastewater Systems Evaluation Report September
2004. Cost estimates were prepared by CMA for the
improvements of the water and wastewater systems.
As indicated in the report, the cost of necessary
improvements to the potable water and wastewater
systems is US$1,358,488, with an additional
US$4,078,120 for improvements to the water filtration
plant for anticipated, future water quality regulations
for a total improvements cost of US$5,436,608. 

ii. Water supply system. The reservoir, treatment plant,
pump stations and distribution lines on the base are in
good working order, according to most recent Technical
Data Package prepared for the Navy. 

iii.Wastewater treatment plants. These are currently
covered under one permit. That permit is set to
expire in the next year. With the base closed and per-
sonnel moved out, there is little wastewater being
processed. This will compromise the functioning of
the plant(s), and may void the permit. It is important
to keep the permit active if the plants are to be incor-
porated into future uses on the base. The permitting
process is arduous and long. 

iv.Stormwater discharge. The Navy currently main-
tains a storm water discharge permit, which is fully
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transferable. Future development may require a
stormwater management system. 

v. Electrical substations: There are two main high voltage
(38 kV) feeds into the base; one to the airfield and one at
Daguao, which serve 11 substations throughout the
base that step down and distribute power to each zone. 

c. Phase Infrastructure Improvements Based On New
Development: The Land Use Plan involves phased
construction, based on demand. Improvements to
infrastructure should be phased to correlate with devel-
opment. This is described in detail later in this section. 

d. Consider Key Issues
i. Wastewater treatment plants: It is important to keep

the plants operational and the NPDES permit valid.

ii. Conveyances: The Homeland Security area, Army
Reserve area, and the US customs area will be trans-
ferred by the Navy. The airport, port/ferry terminal,
etc. may be conveyed by the Navy to various other
agencies. Populations, building square footages,
demand for utilities etc. for these conveyances are
not known at this time and are therefore not includ-
ed in this section. The demands on the utilities due
to the hospital and schools, which could be conveyed
by the Navy, have been estimated. The future use of
airport and associated fuel tanks and Pier 1 must be
determined and analyzed. 

iii.Water tapping and water quality: It is said that the
raw water conduit that conveys water from Rio
Blanco to Roosevelt Roads is tapped outside the base
by residents. This water is not safe to drink, and
notices have been sent around to residents by the
Navy Public Works Department. It is unknown what
quantity of raw water is collected in this way, and
whether this practice will grow in the future. 

iv.The installations on Roosevelt Roads were constructed
by the Navy, and some of the systems may be con-

structed to different standards than are acceptable to
certain municipal, Commonwealth, or Federal agen-
cies. Code compliance was not included in this scope
of work. The systems on the base are not metered.
All new development will need to include meters as
part of the infrastructure improvement program. 

3. Land Use Plan, as it Relates to the Utilities 
and Infrastructure
The Land Use Plan is described and graphically shown
in Chapter V. There are several parcels of land that will
likely be conveyed to various entities. The proposed
conveyances are referenced within this chapter for the
utilities and infrastructure, such as they relate to the
overall demand on and capacity of the systems. With
the exception of the Army Reserve area, the Homeland
Security area and other possible conveyances (the air-
port and port/ferry terminal), the loads from these con-
veyances have been estimated and considered in deter-
mining upgrades.

The Base has been divided into zones, based on existing
land uses, development and geography. The zones and
potential development that are described herein were
used to determine adequacy of existing infrastructure
and utility systems to accommodate improvements. 

� Zone 1 includes the existing airfield. The Puerto Rico
Ports Authority (PRPA) has commissioned a Master
Plan study for the airport, separate from this report.
The final master plan is not available as of the writing
of this report. A preliminary report summary has been
issued thus far. The remainder of Zone 1 is planned for
light industrial and retail development. At full build-
out, there is a potential for 6.9 million square feet of
light industrial space, employing 6,900 people, and
500,000 square feet of retail space. The buildings in
Zone 1B (see Figures V.2 and V.4) may be demolished
to make way for the new development. The ultimate
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use of the airport may drive the need for infrastructure
improvements. 

� Zone 2 preferred development involves new moderate-
ly priced lodging on the order of 400 rooms; 310 new
residential dwelling units; and a 120,000 SF govern-
ment/training center. It would need to be determined
by future developers whether buildings in Zones 2B
and 2C (see Figure V.6) could be retrofitted or demol-
ished to accommodate new uses. 

� Zone 3 includes upgrading the existing 9-hole golf
course, which is prone to flooding, to an 18 hole, semi-
dry course. It is assumed that irrigation for watering
the course could be available from treated wastewater. 

� Zone 4 involves 150,000 square feet of commercial
space; 650,000 square feet to be used for back-office,
call center; 364 new residential dwelling units; and a
900,000 square feet  university campus. The public
school in 4G will be used as a middle/high school (see
Figures V.10 and V.12). 

� Zone 5 involves 1,200 new dwelling units on 350
acres. The future developer of this zone would deter-
mine which, if any, buildings are retrofitted or demol-
ished to make way for new construction. It is assumed
that the public school in 5D (see Figure V.14) would be
retained as a private bilingual school. 

� Zone 6 The Land Use Plan for Zone 6 includes
expanding the existing, 72-slip marina to 250-slips;
developing 10,000 square feet of marine commercial
activity; 50,000 square feet of water-oriented commer-
cial space; and 300,000 square feet of commercial and
warehouse space; along with the ferry terminal pro-
posed by PRPA for transporting people and cargo
to/from Vieques and Culebra. Marina expansion could
involve the depletion of 10-20 acres of sea-grass beds,
which may need to be mitigated with Puerto Rico envi-
ronmental regulatory agencies. The cost for this miti-
gation is not included in the capital cost numbers given

at the end of this section. The Land Use Plan includes
development in Zones 6B, C and E. Future developers
would determine which if any existing buildings should
be salvaged or demolished (See Figure V.16). 

� Zone 7 involves creating a research and development
science park center, on the order of 1.1 million square
feet; a conference center with 250 rooms; and
1,250,000 square feet of research and development as a
gateway to Science Park. All buildings in Zone 7 would
likely need to be demolished in this scenario (see Figures
V.18 and V.20). The existing landfill is retained in this
scheme, and capped. It is assumed that the cost of cap-
ping the landfill will be incurred by the Navy. Therefore,
the cost for this item (estimated at $20 million) is not
included in this analysis.

� Zone 8 The Land Use Plan for Zone 8 does not involve
providing utilities or infrastructure (see Figure V.22).
No capital costs have been developed for Zone 8.

� Zone 9 This area is designated in the Reuse Plan as a
conservation area. While there may be some utilities
and infrastructure required to serve educational and
ecotourism-related activities in this zone, no plans
have been formulated. As a result, capital costs have
not been estimated.

4. Water System
a. Water Supply and Distribution System: The water
supply system for Roosevelt Roads is described in detail in
the Site, Context & Market Conditions working draft
report. The raw, untreated water is conveyed to Roosevelt
Roads via a 27-inch diameter reinforced concrete water
main from the Rio Blanco River to the 43 million gallon
capacity reservoir inside the Base. From there, the water
enters the filtration plant. The filtration plant renders the
water potable. The plant�s 4 million gallons per day
capacity is used for both potable water and fire protection. 
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The treated water is distributed throughout the site by pre-
dominantly polyvinyl chloride (PVC) pipe, boosted by
pump stations. PVC pipe may not be acceptable to future
users, including a master developer and Puerto Rico's pub-
lic utility agencies. However, it is assumed in this analysis
that PVC pipe will be acceptable. The upgrades to the 
system described herein assume new PVC pipe, approved
by the American Waterworks Association (AWWA).

The existing water distribution system was modeled
using Haestad's WaterCAD v6.5 software. The existing
system is so large that to model every single element of
the system would not be practical for this investigation.
At this preliminary planning stage, including each indi-
vidual service connection, valve, and numerous other
elements that make up the actual network is unwarrant-
ed and unnecessary. It would be beneficial to perform
this type of analysis when ultimate users are known. 

The model developed for this limited study is a simpli-
fied version of the existing network. The portions of the
network that are not modeled are not ignored; rather,
they are included as attributes. In this way, the integri-
ty of the system remains intact while the number of ele-
ments in the model is reduced and simplified. 

b. Sensitivity of the System Based on Re-development
or New Development: The Roosevelt Roads Reuse Plan
is broken down into zones based on previous land use.
Once specific development activity is planned, the
water line connections should be carefully designed and
coordinated to maximize use of the existing water dis-
tribution system. New development on the Base is sen-
sitive to geographical locations within the Base and also
relative location with respect to utility infrastructure.
This section describes the sensitivity of the water sys-
tem to accommodate peak demands and fire flows.

There are a few options available to upgrade the exist-
ing system depending on the locations of the new facil-
ities within each zone. One of the options is to recon-

struct portions of the existing system within the new
areas of development. This option would be less expen-
sive than others, but will require that the additional
peak and fire flow demands associated with the pro-
posed facilities be limited and thus not significantly
increase the capacity of the zone. The new facilities
would have to be located fairly close to the existing
main water line and at relatively the same elevations as
the existing buildings and or roadways for this option
to be realized. Another upgrade option is to install
booster pump stations along the existing line. This
option is more expensive than the first but would allow
the new facilities to be located farther away from the
existing water mains, be located at higher elevations if
necessary, and could place slightly larger demands on
the existing system without failing. A third upgrade
option is to install either an elevated or ground level
tank. This option would be more expensive than the
others but it would not restrict the location of the new
facilities within the zones. This option would allow the
new facilities to be located on even higher elevations
with the ability to place much higher demands on the
existing system without failing.

Although the most expensive option, there are several
advantages to installing tanks. Proper tank location
helps to stabilize pressure in the lines, and tanks will
allow the peak and fire flow demands to be increased
dramatically throughout the zone.

The proposed development plan requires a minimum
treated water capacity of 1,275 gallons per minute
(GPM) or approximately 1.85 million gallons per day
(MGD) which is well under the existing system maxi-
mum capacity of 4.0 MGD. The limiting factor for the
existing system is the size of the water mains, the
available line pressure, and the elevation of the existing
and proposed facilities. Since the demands on the sys-
tem from the Homeland Security area, the Army
Reserve area, Federal transfer areas, the airport and the
port/ferry terminal were not considered, it is possible
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that the combined demand from proposed new develop-
ment could exceed current capacity.

Potable demands for each zone were determined from
the following reference, Hydraulic Design Handbook
(1999) by Larry W. Mays. The demands were based on
land use, acreage, and residents and/or occupants using
the facilities in gallons per day. The demands in gallons
per day were then converted to gallons per minute for
use in the WaterCAD model.

Fire flow demands for each zone were determined from
the following reference, Water Distribution Modeling
(First Edition 2001) by Haestad and were shown in gal-
lons per minute, requiring no conversion for the
WaterCAD model.

c. Land Use Plan: Water Requirements: The model
was prepared based on the proposed development out-
lined in this report. If any changes are made to the pro-
posed developments and uses, the system should be re-
analyzed at that time, to determine adequacy to meet
demand.

� Zone 1 is located in the northwestern portion of the
project site and contains approximately 773 acres that
are currently developed and roughly another 861 acres
which are developable. The airport is located within
this developed portion of the zone and is not operating
at the present time. The developable portion of this
zone is slated for industrial and retail space.

i. New Main: With new industrial development north
and south of the existing runway, it is expected that
4,700 linear feet of new water main would be required
for distribution.

ii. Upgrades to System: The potable demand required
for Zone 1 was approximated to be 200 gallons per
minute (GPM). The fire flow demands for Zone 1 were
added to the potable demands at the same locations.
The total fire flow demand required for Zone 1 was

approximated to be 2,500 GPM, in addition to the
potable demand of 200 GPM.

Based on the model runs for this zone both the peak
demands and the fire flow demands were achieved
without encountering negative residual pressures. The
current system will handle the potential future 6.9 mil-
lion square feet industrial space and 500,000 square
feet retail space without upgrades. 

� Zone 2 is located in the southwestern corner of the
project site and contains approximately 87 acres that
are currently developed and roughly 80 acres which are
developable. 

i. New Main: No new water main is anticipated.

ii. Upgrades to System: The potable demand required for
Zone 2 was approximated to be 160 GPM. The fire flow
demands for Zone 2 were added to the peak demands at
the same locations. The total fire flow demand required
for Zone 2 was approximated to be 750 GPM, in addi-
tion to the potable demand of 160 GPM.

Based on the model runs for this zone both the peak
demands and the fire flow demands were achieved
without encountering negative residual pressures. The
current system will handle the potential future residen-
tial development without upgrades. 

� Zone 3 is located just to the north of Zone 2 and con-
tains approximately 78 acres that are currently devel-
oped and roughly 88 acres which are developable. The
available portion of this zone is slated for golf course
expansion.

i. New Main: No new water main is anticipated for the
golf course expansion. If necessary, recycled wastewater
could be piped to golf course for irrigation.

ii. Upgrades to System: The potable demand required for
Zone 3 was approximated to be 25 GPM. This demand
was applied at one location within the zone. The fire



VII Infrastructure: Circulation, Utilities, and Public Services / 135

Roosevelt Roads Reuse Plan

flow demand for Zone 3 was added to the potable
demands at the same location. The total fire flow
demand required for Zone 3 was approximated to be
500 GPM, is in addition to the potable demand of 25
GPM.

Based on the model runs for this zone both the peak
demands and the fire flow demands were achieved
without encountering negative residual pressures. The
current system will handle the potential future expan-
sion of the golf course without upgrades. 

� Zone 4 is located southeast of the existing airport and
contains approximately 219 acres that are currently
developed and roughly 258 acres which are developable.
Residential and university space is recommended for
the available land in Zone 4.

i. New Main: No new water main is anticipated.

ii. Upgrades to System: The potable demand required for
Zone 4 was approximated to be 200 GPM. This
demand was applied at four locations within the zone.
The fire flow demand for Zone 4 was added to the
potable demands at the same four locations. The total
fire flow demand required for Zone 4 was approximat-
ed to be 2,000 GPM, in addition to the potable demand
of 200 GPM.

Based on the model runs for this zone both the peak
demands and the fire flow demands were achieved
without encountering negative pressures. The current
system will handle the future residential area and uni-
versity additions without upgrades. 

� Zone 5 is located on the southeastern tip of the project
site and contains approximately 308 acres that are cur-
rently developed and roughly 180 acres which are
developable. The preferred land uses for the zone are
residential and school.

i. New Main: The Land Use Plan involves development
in Sub-Zone 5A, where previously there was none. A

total of 4,195 linear feet of new water main may be
necessary for the proposed improvements.

ii. Upgrades to System: The potable demand required for
Zone 5 was approximated to be 140 GPM. This
demand was applied at two locations within the zone.
The fire flow demand for Zone 5 was added to the
potable demands at the same locations. The total fire
flow demand required for Zone 5 was approximated to
be 1,000 GPM, in addition to the potable demand of
140 GPM.

Based on the model runs for this zone both the peak
demands and fire flow demands were achieved without
encountering negative pressures. The current system
will handle the potential future residential areas and
the new school without upgrades. 

� Zone 6 is located northeast of Zone 4 and contains
approximately 237 acres that are currently developed
and roughly 45 acres which are developable. The pro-
posed land uses are a 250-slip marina; 10,000 square
feet of marine commercial activity; 50,000 square feet
of water-oriented commercial space; and 300,000
square feet of commercial and warehouse space; along
with the ferry terminal proposed by PRPA for trans-
porting people and cargo to/from Vieques and Culebra. 

i. New Main: No new water main is anticipated.

ii. Upgrades to System: The potable demand required for
Zone 6 was approximated to be 100 GPM. The fire flow
demand for Zone 6 was added to the potable demand at
the same locations. The total fire flow demand required
for Zone 6 was approximated to be 1,500 GPM, in addi-
tion to the potable demand of 100 GPM.

Based on the model runs for this zone the peak
demands were achieved without encountering negative
pressures. However, when the fire flow demands were
added to the potable demands the system began to
breakdown and negative residual pressures were
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encountered. The current system will not handle the
potential future commercial development demands
without upgrades. A suggestion for upgrades of the
existing system would be to incorporate a booster pump
station to help meet the fire flow demands. This pump
station would have to be located near the main water
line and would feed the new facilities that are planned. 

� Zone 7 is located on the eastern most portion of the
project site and contains approximately 213 acres that
are currently developed and roughly 407 acres which
are developable. The preferred land use for this zone is
science park/conference center.

i. New Main: No new water main is anticipated.

ii. Upgrades to System: The potable demand required for
Zone 7 was approximated to be 450 GPM. The fire flow
demand for Zone 7 was added to the potable demand at
the same locations. The total fire flow demand required
for Zone 7 was approximated to be 2,200 GPM, in addi-
tion to the potable demand of 450 GPM.

Based on the model runs for this zone the peak demands
were achieved without encountering negative pressures.
However, when the fire flow demands were added to the
potable demands the system began to breakdown and
negative residual pressures were encountered. The cur-
rent system will not handle the potential future science
park development demands without upgrades. A sugges-
tion for upgrades of the existing system would be to
incorporate either a booster pump station or a tank to
help meet the required fire flow demands. This pump
station would have to be located near the main water
line and would feed the new facilities that are planned. 

d. Assumptions and Clarifications 

� New hydrants would be located along all new mains.
New main would be tied into existing via wet tapping
method. New meters would be required for each of the
new buildings. Figure VII.1 illustrates the areas in
which new water mains may be required.

� For the purposes of this study, a design flow of 2 mil-
lion gallons per day from filtration plant was assumed. 

� Only water mains were estimated, not laterals.

� Water meters and hydrants are included in capital cost.

� The demands of the hospital and schools were approx-
imated for this study. Demand resulting from Federal
transfers, prospective public benefit conveyances and
economic development conveyances are unknown at
this time and therefore were not considered.

5. Sanitary Sewer System
a. Sanitary Collection and Treatment System: The

wastewater collection system at Roosevelt Roads con-
sists of approximately 32.5 miles of gravity lines, 9.5
miles of force mains, approximately 906 manholes, 28
pump stations, 6 grinder stations and three treatment
plants. The original collection system was installed in
the 1940's with upgrades and new installations made
in the 1990's. The system is described in detail in Site,
Context & Market Conditions. Treated wastewater is
discharged into the ocean. The average daily treated
flow from the three plants was approximately 0.81 mil-
lion gallons per day, when the base was active. Since it
receives tertiary treatment, treated wastewater could be
used for irrigation, flushing toilets, and other recycled
water uses.

b. Land Use Plan: 
Sanitary: New sewer lines and ancillary components.

� Zone 1 Approximately 13,300 linear feet of new sani-
tary line would be required to service proposed indus-
trial park.

� Zone 2 The new development at the northwest corner of
Zone 2 could require 1,000 linear feet of new sanitary line.

� Zone 3 No new main sanitary lines are anticipated as
a result of the golf course expansion.
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� Zone 4 No new main sanitary lines are anticipated as
a result of the Land Use Plan.

� Zone 5 The Land Use Plan involves development in
Zone 5A, where previously there was none. A total of
4,100 linear feet of new sanitary main may be neces-
sary for proposed improvements.

� Zone 6 No new main sanitary lines are anticipated as
a result of Land Use Plan.

� Zone 7 Approximately 4,500 linear feet of new sanitary
main could be required for service to Zone 7D.

� Zone 8 No new upgrades to sanitary are anticipated.

Upgrades due to demand: With maximum buildout of
2.4 million square feet of science park, the Land Use Plan
will tax the capacity of the Forrestal treatment plant in
Zone 7. For the purposes of this study, it was assumed
that one of the following would be required: either a pre-
packaged treatment plant on the order of 500,000 gallons
per day at Forrestal; or a bypass system to convey the
wastewater to the Bundy treatment plant in Zone 2, via
the Capehart bypass. The Bundy plant has excess capac-
ity under full buildout condition. The cost of the systems
is comparable. The capacity of the Capehart treatment
plant is adequate to service the needs for proposed
improvements in Zones 5. This does not consider any
improvements to the Zone 1 airfield, which is the subject
of an Airport Master Plan by PRPA. Figure VII.2 illus-
trates proposed upgrades to sanitary system.

c. Assumptions and Clarifications:
� The demands on the sanitary sewer due to the Navy

conveyances, with the exception of the hospital and the
schools,  are not considered in this study. 

� Only main lines were estimated for capital costs.
House connections were not estimated, and are
assumed to be within the budget number for building
construction.

� Permitted capacities of existing treatment plants were
used to determine required upgrades. 

6. Storm Drainage System
a. Drainage System: Stormwater runoff is collected via a

system of drop inlets, drainage ditches, culverts and
pipes and diverted to outfalls in the mangrove areas
and the surrounding bays. Any new development on
the Base will have to analyze drainage patterns to
determine if new drainage systems are required. 

b. Land Use Plan; Drainage Considerations: The Land
Use Plan did not delve into the development of areas
with varying grades. The topography and surface grad-
ing treatment of the ultimate development will dictate
new drainage requirements. Drainage components are
not included in the capital cost estimates. 

7. Electricity and Telecommunications Systems
a. Electrical Supply and Distribution System: The

Puerto Rico Electric and Power Authority (PREPA)
may take over the Base electrical system. PREPA is
currently considering the takeover of Alpha, Bundy,
Charlie, Coral Sea, Delta, FDR and India substa-
tions, and the incoming and outgoing circuits at
each substation. PREPA has indicated that improve-
ments necessary to meet the standards of both
PREPA and the security industry would require an
estimated US$3.2 million investment, with an esti-
mated $450,000 per substation. The improvements
included in the estimate are the acquisition of new
land around the substations to provide adequate
access for service vehicles; installation of driveways
and new fences; upgrades to electrical equipment
and integration of the NSRR substations into
PREPA's energy administration system. PREPA
noted that these estimates do not include any neces-
sary improvements to the transmission system.
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There are two main high voltage (38 kV) feeds into
the Base; one to the airfield and one at Daguao,
which serve 11 substations throughout the Base that
step down and distribute power in their vicinity at
13.2 kV, 4.16 kV and 480 V. There are no reported
deficiencies with the power distribution system.

b. Land Use Plan; Power and Telecommunications:
New power/telecommunication lines and ancillary
components: 

� Zone 1 The 6.9 million square feet of industrial space
and 500,000 square feet of retail space at full buildout
would require an additional substation for power, and
associated distribution lines for power and 
telecommunication.

� Zone 2 The Land Use Plan would require an addition-
al substation in Zone 2. Approximately 1,000 linear
feet of each power and telecommunications would be
required for distribution.

� Zone 3 Approximately 2,000 linear feet of power and
telecommunication distribution lines are anticipated as
a result of the golf course expansion.

� Zone 4 The Land Use Plan would require 2 new substa-
tions. Approximately 1,000 linear feet of each power and
telecommunications would be required for distribution.

� Zone 5 The differential of the 1200 new residential
dwelling units in the Land Use Plan over the existing
800+/- will require a new substation, and approximate-
ly 4,500 linear feet of new power and telecommunica-
tions lines.

� Zone 6 The Land Use Plan would require 2 new sub-
stations. Approximately 2,000 linear feet of each power
and telecommunications would be required for distri-
bution.

� Zone 7 the 2.4 million square feet of research and
development facilities and 250 room conference center

included in the Land Use Plan will require 2 new sub-
stations, and approximately 3,000 linear feet each of
power and telecommunications lines.

� Zone 8 No new upgrades to power or communication
systems are anticipated.

Figure VII.3 illustrates the potential substation loca-
tions that would be required based on Land Use Plan. 

c Assumptions and Clarifications 
� The power demand from Federal transfers and other

conveyances, with the exception of the hospital and
the schools, are not considered in this study. 

� Only main distribution lines were estimated for cap-
ital costs. Individual connections to buildings are not
included, and are assumed to be within the budget
number for building construction.

8. Road Systems
a. Roadway Network: NSRR is easily accessible via both

PR-3 (a two lane highway) and PR-53 (a four lane high-
way). The majority of the primary roads on the Base
are two lanes wide and paved asphalt. The roads extend
throughout the Base to virtually all areas on the Base.
In most areas there are no curbs and gutters, and min-
imal if any lighting. These roads are in fair to good con-
dition, but would need to be upgraded for heavy traffic. 

b. Land Use Plan; Road Upgrades: A roadway circulation
plan was developed for the Land Use Plan. In this cir-
culation plan, a number of roadway types are specified
for the Base, that would link the different zones on
the Base. Most of these primary roads include 4 driv-
ing lanes, with various types of landscaping and plant-
ings, positive drainage, and lighting. The circulation
plan results in approximately 45 miles of primary road
throughout Zones 1 through 7. In the absence of a
detailed condition report of all the roads in the Base, it
was assumed that the existing roads would be re-grad-
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ed or re-constructed The capital costs included at the
end of this chapter are therefore �worst case scenarios�
with regard to road demolition and construction. It
would be up to the future developers to determine the
extent of new construction and the level of landscap-
ing elements (grasses, trees, lighting). The cost esti-
mates do not include landscaping or lighting since
there is large variability in type and quality of such
architectural elements.

c. Assumptions and Clarifications 

� This study did not include siting developments beyond
a zone level. Detailed design would be required to ana-
lyze potential congestion areas and to determine levels
of service for various roadways. 

� Only primary roads were considered in the study.
Upgrades and new secondary roads may be necessary
for actual developments. 

9. Phased Construction
Based on the phasing program developed as part of
this study,  the development of the site is assumed to
take place over the course of approximately 34 years.
The upgrades to and construction of new infrastructure
elements should be phased to correlate to new areas of
development. In this way, only those improvements nec-
essary to support the utility demands at any given point
in time are performed. This will spread the cost for
infrastructure improvements over the approximately 34
year period.

Figures VII.1 through VII.3 show the assumed areas
for utility upgrades and new utility installation based
on the Illustrative Phasing Program developed for
Roosevelt Roads. The cost estimates were developed
to reflect these phased improvements(see Tables VII.1
through VII.22).

10. Capital Costs
The total cost for upgrades to the utility and infra-
structure systems in the Land Use Plan is estimated
at US$102 million. (This figure does not include the
US$8.6 million in new upgrades to systems to make
them acceptable to and code compliant with utility
authorities.) Table VII.1 shows how improvements
could be phased to match the development program.
It should be noted that of this US$102 million,
approximately US$21 million is estimated for con-
struction of new collector roads. If the existing roads
were improved instead of newly reconstructed, the
total cost could be around US$80 million. 

It should be noted that:

� Costs associated with replacing existing PVC water and
sewer lines, should that be required by a developer, is
not included herein. It is assumed that PVC pipe is
acceptable and all new piping is assumed to be PVC. 

� Costs for lighting and landscaping the road sections are
not included in this order of magnitude estimate, since
neither landscape nor lighting design has been per-
formed. There is a large variation in costs by planting
type and light fixture type.

� Costs for upgrading the existing water and sewer to be
PRASA compliant are being developed by PRASA. The
costs were not available at the time of this writing.

� Costs for upgrading the existing electrical system to
be PREPA compliant were not available at the time
of this writing.

� Costs for relocating utilities as a result of road construction
were not included. It is assumed the existing utility
runs will be satisfactory.

� Costs for mitigation for taking sea-grass beds are
not included.

� Analysis of infrastructure does not include future
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All costs are order of magnitude for budgetary purposes
only. Assumptions of size, type, materials and unit
costs of components were estimated based on past
experience. No detailed designs have been performed to
generate these costs. 

demand from Federal transfers such as the Homeland
Security areas,  the Army Reserve area, and other con-
veyances, including but not limited to the airport and the
Vieques/ Culebra ferry terminal and related port uses. As
such, costs for any necessary upgrades associated with
Federal transfers and other Navy conveyances cannot be
estimated at this time and have not been included.

PHASE 2 PHASE 3 PHASE 4 TOTAL BY ZONE

Z
O

N
E

 1

Utilities: Water $147,000 $365,000 $9,000
Utilities: Sewer $74,400 $220,000 $237,000
Utilities: Power & Communications $688,000 $1,205,000 $680,000
Roads $22,511,000 $3,244,000 $5,090,000
Total $23,420,400 $5,034,000 $6,016,000 $34,470,400

Z
O

N
E

 2

Utilities: Water $55,000 � �
Utilities: Sewer $43,000 � �
Utilities: Power & Communications $585,000 � �
Roads $4,634,000 � �
Total $5,317,000 � � $5,317,000

Z
O

N
E

 3

Utilities: Water $1,000 � �
Utilities: Sewer � � �
Utilities: Power & Communications $258,000 � �
Roads $812,000 � �
Total $1,071,000 � � $1,071,000

Z
O

N
E

 4

Utilities: Water $4,000 $58,000 $6,000
Utilities: Sewer � � �
Utilities: Power & Communications � $378,000 $378,000
Roads $5,126,000 $4,445,000 $4,637,000
Total $5,130,000 $4,881,000 $5,021,000 $15,032,000

Z
O

N
E

 5

Utilities: Water $113,000 $349,000 �
Utilities: Sewer $24,000 $139,000 �
Utilities: Power & Communications $187,000 $971,000 �
Roads $6,144,000 $6,891,000 �
Total $6,468,000 $8,350,000 � $14,818,000

Z
O

N
E

 6

Utilities: Water $1,000 $21,000 $1,000
Utilities: Sewer � � �
Utilities: Power & Communications � $593,000 $338,000
Roads $4,425,000 $1,364,000 $407,000
Ferry Terminal $3,700,000 � �
Total $8,126,000 $1,978,000 $746,000 $10,850,000

Z
O

N
E

 7

Utilities: Water $1,000 � $20,000
Utilities: Sewer $180,000 � $1,500,000
Utilities: Power & Communications $205,000 $455,000 $536,000
Roads $8,630,000 $8,804,000 �
Total $8,746,000 $9,259,000 $2,056,000 $40,061,000

TOTAL Zones 1�7 $58,278,400 $29,502,000 $13,839,000 $101,619,400

Table VII.1
Order of Magnitude

Cost Summary 
by Zone and Phase

Notes: 
Phasing based on

Illustrative Phasing
Program Revised August
8 2004 as developed by

CB Richard Ellis. Phase 1
of the referenced plan

assumes no development.
Property transfer only. 
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PHASE 2: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $147,000
New Water Main 1,860 LF $70 $130,200
Water Tap to Existing Main 1 EA $5,000 $5,000
New Hydrants 4 EA $2,400 $8,928
Meters: Industrial 5 EA $530 $2,650
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER $74,400
New Sewer Main 1,860 LF $40 $74,400
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $688,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 2,500 LF $60 $150,000
New Switchgear,Meters&Xmrs 5 EA $40,000 $200,000
New Telecommunications 2,500 LF $35 $87,500

6.ROADS $22,511,000
Type A 1 LS $1,256,000 $1,256,696
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $6,254,381 $6,254,381
Type J 0 LS � �
New Overpass Access to Airport 1 LS $15,000,000 $15,000,000

TOTAL $23,420,000

PHASE 3: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $365,000
New Water Main 4,733 LF $70 $331,310
Water Tap to Existing Main 1 EA $5,000 $5,000
New Hydrants 9 EA $2,400 $22,718
Meters: Industrial 12 EA $530 $6,360
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER $220,000
New Sewer Main 5,497 LF $40 $219,880
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $220,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 5,000 LF $60 $300,000
New Switchgear,Meters&Xmrs 12 EA $40,000 $480,000
New Telecommunications 5,000 LF $35 $175,000

6.ROADS $3,244,000
Type A 0 LS � �
Type B 1 LS $2,152,618 $2,152,618
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $1,091,653 $1,091,653
Type J 0 LS � � 
New Overpass Access to Airport 0 LS $15,000,000 � 

TOTAL $5,034,000

Table VII.2
Zone 1 
Phase 2

Cost Breakdown

Table VII.3
Zone 1 
Phase 3

Cost Breakdown

Table VII.4
Zone 1 
Phase 4
Cost Breakdown

PHASE 4: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $9,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 17 EA $530 $9,010
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER $237,000
New Sewer Main 5,390 LF $40 $237,000
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $688,000

New Substations 0 EA $250,000 �
New Distribution Lines 0 LF $60 �
New Switchgear,Meters&Xmrs 17 EA $40,000 $680,000
New Telecommunications 0 LF $35 �

6.ROADS $5,090,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 1 LS 3,086,601 3,086,601
Type F 0 LS � �
Type G 1 LS 2,003,507 2,003,507
Type J 0 LS � �
New Overpass Access to Airport 0 LS $15,000,000 �

TOTAL $6,016,000
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PHASE 2: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $55,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 6 EA $530 $3,180
Meters: Residential 300 EA $107 $32,100
New Pump Station 1 EA $20,000 $20,000

4.UTILITIES: SEWER $43,000
New Sewer Main 1,063 LF $40 $42,520
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $585,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 1,000 LF $60 $60,000
New Switchgear,Meters&Xmrs 5 EA $40,000 $240,000
New Telecommunications 1,000 LF $35 $35,000

6.ROADS 4,634,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $1,120,666 $1,120,666
Type J 1 LS $3,513,729 $3,513,729

TOTAL $5,317,000

PHASE 3: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER �
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 0 EA $530 �
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 � 

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS �

New Substations 0 EA $250,000 �
New Distribution Lines 0 LF $60 �
New Switchgear,Meters&Xmrs 0 EA $40,000 �
New Telecommunications 0 LF $35 �

6.ROADS �
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � �
Type J 0 LS � �

TOTAL �

Table VII.5
Zone 2 
Phase 2

Cost Breakdown

Table VII.6
Zone 2 
Phase 3

Cost Breakdown

Table VII.7
Zone 2 
Phase 4
Cost Breakdown

PHASE 4: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER �
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 0 EA $530 �
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS �

New Substations 0 EA $250,000 �
New Distribution Lines 0 LF $60 �
New Switchgear,Meters&Xmrs 0 EA $40,000 �
New Telecommunications 0 LF $35 �

6.ROADS �
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � �
Type J 0 LS � �

TOTAL �
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PHASE 2: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $1,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 1 EA $530 $530
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $258,000

New Substations 0 EA $250,000 �
New Distribution Lines 2,000 LF $60 $120,000
New Switchgear,Meters&Xmrs 3 EA $40,000 $120,000
New Telecommunications 500 LF $35 $17,500

6.ROADS $812,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $812,333 $812,333
Type J 0 LS � � 

TOTAL $1,071,000

PHASE 3: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER �
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 0 EA $530 �
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 � 

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS �

New Substations 0 EA $250,000 �
New Distribution Lines 0 LF $60 �
New Switchgear,Meters&Xmrs 0 EA $40,000 �
New Telecommunications 0 LF $35 �

6.ROADS �
Type A 0 LS � �
Type B 0 LS $2,152,618 �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS $1,091,653 �
Type J 0 LS � �

TOTAL �

Table VII.8
Zone 3 
Phase 2

Cost Breakdown

Table VII.9
Zone 3 
Phase 3

Cost Breakdown

Table VII.10
Zone 3 
Phase 4
Cost Breakdown

PHASE 4: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER �
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 0 EA $530 �
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS �

New Substations 0 EA $250,000 �
New Distribution Lines 0 LF $60 �
New Switchgear,Meters&Xmrs 0 EA $40,000 �
New Telecommunications 0 LF $35 �

6.ROADS �
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � �
Type J 0 LS � �

TOTAL �
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PHASE 2: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $4,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 7 EA $530 $3,710
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS �

New Substations 0 EA $250,000 �
New Distribution Lines 0 LF $60 �
New Switchgear,Meters&Xmrs 0 EA $40,000 �
New Telecommunications 0 LF $35 �

6.ROADS $5,126,000
Type A 1 LS $344,428 $344,428
Type B 0 LS � �
Type C 0 LS � �
Type D 1 LS $1,937,160 $1,937,160
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $2,196,305 $2,196,305
Type J 1 LS $648,501 $648,501 

TOTAL $5,130,000

PHASE 3: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $58,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 6 EA $530 $3,180
Meters: Residential 515 EA $107 $55,105
New Pump Station 0 EA $20,000 � 

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $378,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 500 LF $60 $30,000
New Switchgear,Meters&Xmrs 2 EA $40,000 $80,000
New Telecommunications 500 LF $35 $17,500

6.ROADS $4,445,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $366,437 $366,437
Type J 1 LS $4,078,987 $4,078,987

TOTAL $4,881,000

Table VII.11
Zone 4 
Phase 2

Cost Breakdown

Table VII.12
Zone 4
Phase 3

Cost Breakdown

Table VII.13
Zone 4 
Phase 4
Cost Breakdown

PHASE 4: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $6,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 12 EA $530 $6,360
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $378,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 500 LF $60 $30,000
New Switchgear,Meters&Xmrs 2 EA $40,000 $80,000
New Telecommunications 200 LF $35 $17,500

6.ROADS $4,637,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $1,054,945 $1,054,945
Type J 1 LS $3,581,616 $3,581,616

TOTAL $5,021,000
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PHASE 2: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $113,000
New Water Main 660 LF $70 $46,200
Water Tap to Existing Main 2 EA $5,000 $10,000
New Hydrants 1 EA $2,400 $3,186
Meters: Industrial 0 EA $530 �
Meters: Residential 500 EA $107 $53,500
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER $24,000
New Sewer Main 600 LF $40 $24,000
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $187,000

New Substations 0 EA $250,000 �
New Distribution Lines 1,125 LF $60 $67,500
New Switchgear,Meters&Xmrs 3 EA $40,000 $80,000
New Telecommunications 1,125 LF $35 $39,375

6.ROADS $6,144,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � �
Type J 1 LS $6,144,004 $6,144,004

TOTAL $6,468,000

PHASE 3: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $349,000
New Water Main 3,535 LF $70 $247,450
Water Tap to Existing Main 2 EA $5,000 $10,000
New Hydrants 7 EA $2,400 $16,968
Meters: Industrial 0 EA $530 �
Meters: Residential 700 EA $107 $74,900
New Pump Station 0 EA $20,000 � 

4.UTILITIES: SEWER $139,000
New Sewer Main 3,475 LF $40 $139,000
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $971,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 3,375 LF $60 $202,500
New Switchgear,Meters&Xmrs 10 EA $40,000 $400,000
New Telecommunications 3,375 LF $35 $118,125

6.ROADS $6,891,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $703,713 $703,713
Type J 1 LS $6,187,098 $6,187,098

TOTAL $8,350,000

Table VII.14
Zone 5 
Phase 2

Cost Breakdown

Table VII.15
Zone 5 
Phase 3

Cost Breakdown

Table VII.16
Zone 5 
Phase 4
Cost Breakdown

PHASE 4: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER �
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 0 EA $530 �
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS �

New Substations 0 EA $250,000 �
New Distribution Lines 0 LF $60 �
New Switchgear,Meters&Xmrs 0 EA $40,000 �
New Telecommunications 0 LF $35 �

6.ROADS �
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � �
Type J 0 LS � �

TOTAL �
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PHASE 2: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $1,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 1 EA $530 $530
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS �

New Substations 0 EA $250,000 �
New Distribution Lines 0 LF $60 �
New Switchgear,Meters&Xmrs 0 EA $40,000 �
New Telecommunications 0 LF $35 �

6.ROADS $4,425,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $2,044,468 $2,044,468
Type J 1 LS $2,380,814 $2,380,814

8.FERRY TERMINAL $3,700,000
Construction Cost $3,700,000
Operation Cost �

TOTAL $8,126,000

Table VII.17
Zone 6
Phase 2

Cost Breakdown

Table VII.18
Zone 6 
Phase 3

Cost Breakdown

Table VII.19
Zone 6 
Phase 4
Cost Breakdown

PHASE 3: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $21,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 2 EA $530 $1,060
Meters: Residential 0 EA $107 �
New Pump Station 1 EA $20,000 $20,000

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $593,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 1,500 LF $60 $90,000
New Switchgear,Meters&Xmrs 5 EA $40,000 $200,000
New Telecommunications 1,500 LF $35 $52,500

6.ROADS $1,364,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � �
Type J 1 LS $1,363,646 $1,363,646 

8.FERRY TERMINAL �
Construction Cost �
Operation Cost �

TOTAL $1,978,000

PHASE 3: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $1,000 
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 2 EA $530 $1,060
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 � 

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $338,000

New Substations 0 EA $250,000 $250,000
New Distribution Lines 0 LF $60 $30,000
New Switchgear,Meters&Xmrs 0 EA $40,000 $40,000
New Telecommunications 0 LF $35 $17,500

6.ROADS $407,000 
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � �
Type J 0 LS $406,862 $406,862

8.FERRY TERMINAL �
Construction Cost �
Operation Cost �

TOTAL $746,000
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PHASE 2: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $1,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 2 EA $530 $1,060
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 �

4.UTILITIES: SEWER $180,000
New Sewer Main 4,500 LF $40 $180,000
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $205,000

New Substations 0 EA $250,000 �
New Distribution Lines 825 LF $60 $49,500
New Switchgear,Meters&Xmrs 3 EA $40,000 $120,000
New Telecommunications 1,000 LF $35 $35,000

6.ROADS $8,360,000
Type A 0 LS � �
Type B 0 LS � �
Type C 1 LS � $3,192,427
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � � 
Type J 1 LS $5,167,371 $5,167,371

TOTAL $8,746,000

PHASE 3: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER �
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 0 EA $530 �
Meters: Residential 0 EA $107 �
New Pump Station 0 EA $20,000 � 

4.UTILITIES: SEWER �
New Sewer Main 0 LF $40 �
New Sewage Plant 0 EA $1,500,000 �

5.UTILITIES: POWER &
COMMUNICATIONS $455,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 825 LF $60 $49,500
New Switchgear,Meters&Xmrs 3 EA $40,000 $120,000
New Telecommunications 1,000 LF $35 $35,000

6.ROADS $8,804,000
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 1 LS $3,163,644 $3,163,644
Type J 1 LS $5,640,685 $5,640,685 

TOTAL $9,259,000

Table VII.20
Zone 7 
Phase 2

Cost Breakdown

Table VII.21
Zone 7 
Phase 3

Cost Breakdown

Table VII.22
Zone 7 
Phase 4
Cost Breakdown

PHASE 4: DESCRIPTION QTY. UNIT
UNIT
COST

TOTAL
COST

3.UTILITIES: WATER $20,000
New Water Main 0 LF $70 �
Water Tap to Existing Main 0 EA $5,000 �
New Hydrants 0 EA $2,400 �
Meters: Industrial 0 EA $530 �
Meters: Residential 0 EA $107 �
New Pump Station 1 EA $20,000 $20,000

4.UTILITIES: SEWER $1,500,000
New Sewer Main 0 LF $40 �
New Sewage Plant 1 EA $1,500,000 $1,500,000

5.UTILITIES: POWER &
COMMUNICATIONS $536,000

New Substations 1 EA $250,000 $250,000
New Distribution Lines 850 LF $60 $51,000
New Switchgear,Meters&Xmrs 5 EA $40,000 $200,000
New Telecommunications 1,000 LF $35 $35,000

6.ROADS �
Type A 0 LS � �
Type B 0 LS � �
Type C 0 LS � �
Type D 0 LS � �
Type E 0 LS � �
Type F 0 LS � �
Type G 0 LS � �
Type J 0 LS � �

TOTAL $2,056,000
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Fig. VII.1
Infrastructure:

Water. 
Note: New mains

are schematic, and
intended to show

approximate loca-
tions only. Exact

locations would be
determined by actual
future development.

Source: Moffatt & Nichol 
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Fig. VII.2
Infrastructure:
Wastewater. 
Note: New mains and
new infrastructure
components are
schematic, and
intended to show
approximate loca-
tions only. Exact
locations would be
determined by actual
future development.

Source: Moffatt & Nichol 
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Fig. VII.3
Infrastructure:

Electricity. 
Note: New service

and new substations
are schematic, and

intended to show
approximate loca-

tions only. Exact
locations would be

determined by actual
future development

Locations of 
substations assume

new substations can
be powered from

existing substations
without new high

voltage feed to area. 

Source: Moffatt & Nichol 
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VIII. Notice of Interest Responses
for Public Benefit Conveyances

On May 3, 2004, the U.S. Navy published its notice of surplus property regarding NSRR in The San Juan Star and
in El Nuevo Día. Pursuant to, and in excess of, the requirements of 24 C.F.R. § 586.20(c), on May 4, 2004 the LRA
published a Notice of Availability of Surplus Property to Commonwealth and Local Interests in two newspapers of
general circulation in the vicinity of the installation, i.e., The San Juan Star and El Vocero. In the newspaper notice,
the LRA announced that it would receive notices of interest (�NOI�) until August 3, 2004, a time period that exceeds
the 90 day period required by the regulations. 

The LRA used this same process to solicit NOIs from both homeless services providers and from public and non-
profit entities interested in public benefit conveyances (�PBCs�). Nevertheless, the purpose of the PBC and home-
less services NOIs is fundamentally different in the Reuse Plan process, since none of these PBCs have the same
kind of priority that the law gives to homeless services providers. The NOIs for PBCs were viewed by the LRA as an
additional mechanism for community participation, which would help educate the LRA as to potential uses of the
property. While most of the NOIs were formally received on August 3, 2004, the LRA had been in communication
for various months before that with most of the interested parties, and their interests have helped shape the deci-
sions made in this Reuse Plan. 

There are several mechanisms for the Navy to dispose of the real property on NSRR. PBCs are one such mechanism.
Other methods are negotiated sales, Economic Development Conveyances (�EDCs�), which are specifically recognized
in the BRAC law, and public sales. The LRA and the Navy will agree on a disposition strategy after the Reuse Plan is
finalized. 

The acceptance of a formal PBC application by the Navy, which would not take place until after the Reuse Plan is
finalized, is within the discretion of the Navy. The PBC mechanism can be useful in accomplishing certain objec-
tives in the Reuse Plan, but it must be used carefully because of the various restrictions imposed on properties trans-
ferred through PBCs, primarily that the property be used for the specific purpose of the PBC for a period of at least
30 years, otherwise, the property would revert to the Navy. 

The NOIs received by the LRA are all described on the following pages.
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A. Low Income Self Help Housing Assistance
The legal authority for this kind of transfer is codified at
40 U.S.C. § 550(f).

1. Ceiba Housing and Economic Development
Corporation. Elderly Housing for Independent Living
Project in the Algodones housing complex (Buildings
1916, 897, 895 and 893). This interested party is an
eligible nonprofit organization, but the proposed proj-
ect does not qualify for a low income housing PBC
because it is not a self-help project as required by the
statute. The LRA, however, views a project of this kind
favorably and the Reuse Plan establishes various areas
within the base where this kind of project could be
developed. The LRA will continue to work with this
proponent to attempt to make a project of this kind a
reality.

2. Ceiba Housing and Economic Development
Corporation. Low Income Housing for Young Couples
in the Rainbow or Nimitz housing area. This project
does not qualify for a low income housing PBC
because it is not a self help project, as required by the
statute. Nevertheless, the LRA also views a project of
this kind favorably and the Reuse Plan establishes var-
ious areas within the base where this kind of project
could be developed. The LRA will continue to work
with this proponent to attempt to make a project of
this kind a reality.

3. Hogar de Envejecientes Betesda, Inc. Housing assistance
for elderly people who do not earn social security. This
interested party is an eligible nonprofit organization, but
this project does not qualify for a low income housing
PBC because it is not a self help project, as required by
the statute. No specific buildings were identified for this
project. The building requirements described in the NOI
do not fit any existing structure or set of structures and
would require significant construction of new facilities.

B. Public Health
The legal authority for this kind of transfer is codified at
40 U.S.C. § 550(d).

1. Servicios de Salud Episcopales, Inc. Hospital. This
interested party is an eligible 501(3) not for profit
organization, which proposes to provide the following
services in the existing hospital (Building 1790 and
adjoining facilities):  emergency room; secondary level
inpatient services for general medicine, surgery, Ob-
Gyn, nursery and pediatrics; transportation and referral
system; rehabilitation services; and ancillary and
administrative support. This NOI is responsive to
some of the most important needs described by the
community, particularly the emergency room. The
LRA endorses the trtansfer of the hospital facilities as
a PBC.

2. Department of Health, Commonwealth of Puerto
Rico. Use of the hospital (Building 1790 and adjoining
facilities) for a rehabilitation facility for individuals
with neurological impairments. While there is a great
need for a facility of this kind in Puerto Rico, this pro-
posal is less responsive to the needs of the communities
of Ceiba and Naguabo than the proposal by Servicios
de Salud Episcopal, Inc. Accordingly, the LRA would
prefer to see a facility that would provide emergency
room services.

3. Department of Veterans Affairs (�DVA�). Community-
Based Outpatient Clinic (�CBOC�) and State Veterans
Nursing Home. The NOI identifies three options for
the CBOC project:  (i) the conveyance of ten acres of
land for the DVA to build its own facility; (ii) use of
the existing clinic (Building 2082) and adjoining areas
for expansion and parking; and (iii) use of the existing
dental clinic (Building 2338) and adjoining areas for
parking. As a Federal agency, the DVA is not eligible
for a PBC, but the LRA recognizes the need to provide
more accessible health care facilities to the 13,000 vet-
erans residing in the eastern area of Puerto Rico. The
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LRA believes that the existing clinic and the adjoining
land provide the best option for the DVA to establish
the CBOC. The LRA is evaluating alternatives that
will allow the DVA to use this facility for the CBOC.
The Nursing Home project is a longer term option
that should be addressed at a later stage. 

C. Education
1. Department of Education. This proponent presented

various proposals within one NOI:  (i) a language
school in the existing elementary school (Building
2085); (ii) a high school specializing in arts, physical
education, and academically talented students
(Buildings 2200 and 2295); (iii) a mechanical aviation
vocational school (unidentified hangar and runway in
the airport); and (iv) an academic development center
(30,000 square feet of offices and classrooms for train-
ing and 200 parking spaces (no specific structure identi-
fied)). The LRA recognizes the need in the communi-
ty for a new high school. The LRA believes that
through zoning, the facilities of the former Elementary
School (Building 2085) can be preserved for use as a
public high school that could fit the concept presented
by the Department of Education. Any purchaser of
this property will know in advance that the property
has to be used for a public school. Accordingly, the
property will be ultimately conveyed to the
Department of Education without the restrictions
inherent in an educational PBC. In order to maintain
a better mix of educational facilities in the base, the
LRA is recommending that the bilingual school be 
privately operated, as indicated above. The LRA is 
recommending that the airport facilities be transferred
to the Puerto Rico Ports Authority. The LRA encour-
ages the Ports Authority and the Department of
Education to reach an agreement that could allow the
Department of Education to operate its mechanical
aviation vocational school within the airport facilities. 

2. Quality Schools International. Bilingual School. The
LRA strongly endorses the need for a private bilingual
school within the base facilities, as essential to the
redevelopment plans outlined in the Reuse Plan. The
LRA believes that through zoning, the facilities of the
former middle/high school (Buildings 2200 and 2295)
can be preserved for use as a bilingual school. The
LRA is currently evaluating options to guarantee that
the existing school buildings can be used for a school,
without the restrictions inherent in an educational
PBC. In this case, in particular, the interested party is
not eligible for a PBC because it is not a recognized
501(c)(3) organization. 

3. University of Puerto Rico-Humacao. Research activities
of the Departments of Chemistry and Biology, includ-
ing a marine education center (Buildings 885, 886 and
888). The indicated buildings are located in an area of
the base that the LRA has determined is better suited
for residential use. Nevertheless, the interest expressed
by this proponent has helped bolster the concept of a
science park, which the Reuse Plan proposes for Zone 7.
The LRA will be requesting an EDC of an area within
Zone 7, where the activities described by this propo-
nent could be undertaken. 

4. Polytechnic University, Pre-engineering Program. The
NOI details various needs in terms of both buildings
and other facilities, which the proponent states could
be accommodated by using the high school buildings
(Buildings 2200 and 2295) and the former dry dock
facility. The LRA has decided to use the existing high
school as a bilingual school, but the interest expressed
by this proponent has helped bolster the concept of the
university campus and the science park. The LRA is
confident that the activities described by this propo-
nent could be conducted in the facilities of the EDC to
be requested by the LRA. 

5. Polytechnic University, Center for Ocean Research
and Engineering. The NOI details various needs in
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terms of both buildings and other facilities, which the
proponent states could be accommodated by using the
high school buildings (Buildings 2200 and 2295) and
the dry dock facility. These facilities seem to be essen-
tially the same as in the NOI for the pre-engineering
program. The interest expressed by this proponent has
also helped to bolster the concept of the science park.
The LRA is confident that the activities described by
this proponent could be conducted in the facilities of
the EDC to be requested by the LRA. 

6. Ann Wigmore Natural Health Institute. Educational
center for lifestyle improvements for greater health.
This interested party, an eligible 501(c)(3) organiza-
tion, has indicated a desire to use Buildings 725
through 729 and Building 1688 for this educational
center concept. The community has requested that
these buildings be designated for reuse as moderately
priced lodging facilities. This NOI has been with-
drawn.

7. Santa Maria Boat School of Puerto Rico, Inc. Deep
water pier for the 135' R/V Santa Maria, a small
warehouse, and a building with 25 rooms for classes,
laboratories and administrative offices and a museum,
and 4-5 houses or dormitories. This interested party
is a nonprofit corporation, but it is unclear from the
NOI whether it is recognized as a 501(c)(3). The pro-
posed activity is consistent with the science park
concept proposed in the Reuse Plan for Zone 7. The
LRA is confident that the activities described by this
interested party could be conducted in the facilities of
the EDC to be requested by the LRA in Zone 7 or in
the Port facilities in Zone 6.

D. Public Park or Recreation 
The legal authority for this kind of transfer is codified at
40 U.S.C. § 550(c). There is a separate authority avail-
able to the Department of Defense to convey lands for
conservation purposes under 10 U.S.C. § 2694a.

1. Department of Environmental and Natural Resources.
4,2501 acres for conservation through a public park
PBC. The Department has indicated a willingness to
work with other entities, such as the Puerto Rico
Conservation Trust, to achieve its conservation goals.
The LRA understands this is the best alternative.

2. Puerto Rico Conservation Trust. Medio Mundo and
Daguao Reserves System. Approximately 4,2501 acres
(to be confirmed) in four conservation units:  Daguao
River Reserve, the Guayacan Conservation Area, the
Medio Mundo and Punta Puerca Coastal and Marine
Reserve, and the Piñero and Piñerito Islands. The LRA
recognizes the need to protect the natural resources of
the areas as essential to a successful Reuse Plan. The
natural beauty and unspoiled resources in the surround-
ing areas are one of the main attractions for the use of
developable lands in the base. The LRA believes that the
Conservation Trust, a not for profit 501(c)(3) organiza-
tion, would be the best steward of these lands. At the
same time, the LRA understands that there is a strong
sentiment in the community that these lands become
public lands. The best approach would be to transfer the
lands to the Department of Environmental and Natural
Resources through a conservation conveyance, with the
understanding that the Department will enter into a long
term lease or a conservation easement with the
Conservation Trust that will give the Trust the necessary
flexibility and long-term guarantees to administer these
lands. The LRA understands that some portions of the
land identified by this interested party can also be pro-
tected even if it is disposed of through other mechanisms.

3. Municipality of Ceiba. Los Machos Beach. The LRA
endorses the need to transfer the Los Machos Beach to
the Municipality of Ceiba through a recreation PBC or
a conservation conveyance. 

4. Municipality of Ceiba. 300 acres around Los Machos
Beach and Piñeros Island. The LRA believes the
Municipality should have the opportunity to adminis-

1. Acreage to be confirmed following further environmental assessment and survey.
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ter some of the lands adjoining the beaches, for the
enjoyment of its citizens and should receive these
lands through a recreation PBC or conservation con-
veyance. The LRA encourages the Municipality to use
displaced workers from the Base to administer the
recreational facilities in this area. Because the
Conservation Trust has also requested the opportuni-
ty to administer Piñeros Island, the LRA encourages
the Municipality of Ceiba to reach an agreement with
the Conservation Trust, that will take advantage of the
skills of the Trust in administering ecologically sensi-
tive property, while still making the same accessible to
the community. 

5. Municipality of Ceiba. Marina. Buildings 2334, 467,
1724, 1716, the 72 slip marina and the adjoining lands.
The Municipality would contract with the Cooperativa
Marina Roosevelt Roads for the operation of this mari-
na. Because there are concerns regarding the long-term
operational viability of this marina under the strict
requirements of a recreational PBC, the LRA believes it
is best if the LRA applies to obtain the marina as a
recreation PBC and the LRA would subsequently dele-
gate the operation to another entity, which could be the
members of the Cooperative Marina Roosevelt Roads if
they present a viable plan. The LRA believes that the
marina should be operated as a recreational and com-
mercial marina, but the LRA believes that selection of
an operator is best left to the marketplace. 

6. Municipality of Ceiba. Golf Course. The LRA believes
that the existing golf course should become a public
course available to the community. The LRA, endorses
the municipality�s NOI for a PBC for the golf course,
but encourages the municipality to explore options that
will allow for the expansion to an 18 hole course.

7. JUPPA, Inc. Ecoparque la Seyba. Recreational and edu-
cational activities in 1,200 acres of unspecified 
wetlands, mangroves, estuaries and coastal areas. The
LRA encourages the Conservation Trust to contact

and work with organizations interested in promoting
educational activities in the ecologically valuable lands
of Roosevelt Roads.

E. Airport 
The legal authority for this kind of transfer is codified at
49 U.S.C. § 47151.

1. Puerto Rico Ports Authority. Use of runway and sur-
rounding facilities for a civilian cargo and passenger
airport. The LRA recognizes the airport as one of
the most significant assets in the base and strongly
supports its transfer to the Puerto Rico Ports
Authority under a PBC that would allow for a self-
sufficient airport operation.

F. Maritime Port
The legal authority for this kind of transfer is codified at
40 U.S.C. § 554.

1. Puerto Rico Ports Authority. Maritime Port. Port area
from Pier 1 to Pier 3 and adjoining lands and buildings
SW of Forrestal Drive, and the related tank farm. The
LRA supports the use of these facilities as a combined
cargo and passenger operation, including transfer of
the cargo and passenger ferry operation from Fajardo.
The LRA supports transferring these facilities to the
Puerto Rico Ports Authority as a Port PBC. The NOI
also includes the port area NW of Pier 1, but this area
was transferred to the Customs Service and is not
available for reuse.

G. Other
During the May 18, 2004 workshop on the NOI process,
a number of entities expressed interest in promoting
projects that did not fit into any of the PBC categories
recognized in the law. Some of these projects involved
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particular private businesses. Participants were advised
that, pursuant to the BRAC law, the EDC mechanism
was available only to the LRA itself, but that in order to
educate the LRA as to the kinds of business enterprises
that could be located in NSRR participants were encour-
aged to use the NOI format to submit some of these
ideas to the LRA. In drafting its Reuse Plan, the LRA has
used this information as one additional reference point.

1. Aeolus Corporation. Energy powered by windmills.
This NOI is labeled as a PBC, but since Aeolus
Corporation is a private business it would not qualify
or be eligible for a PBC. The interest of this busi-
ness, however, has been noted by the LRA and the
proponent is encouraged to keep himself informed
of the property disposition process.

2. Tactical K-9 Services. K-9 unit training facility. This
NOI is labeled as a PBC, but since Tactical K-9 serv-
ices is a private business it would not qualify or be
eligible for a PBC. The interest of this business,
however, has been noted by the LRA and the pro-
ponent is encouraged to keep himself informed of
the property disposition process.

3. National Oceanographic and Atmospheric
Administration (�NOAA�). Caribbean Marine
Science, Biotechnology and Aquaculture Center. As
a Federal Agency, NOAA is not eligible for a PBC,
but they were encouraged to submit information to
the LRA through the NOI process, to alert the LRA
as to potential uses for the property. This proposal
is consistent with the LRA�s plans to develop a sci-
ence park in Zone 7. The LRA will be requesting an
EDC of an area within this Zone, where the activi-
ties described by this proponent could be undertaken. 

4. Phazer-A-Tact Systems, Inc. Tactical security monitoring
corporation. Since the proponent is a private business it
would not qualify or be eligible for a PBC. The interest
of this business, however, has been noted by the LRA
and the proponent is encouraged to keep himself
informed of the property disposition process.

5. Ceiba Housing and Economic Development
Corporation. Navy Lodge and Bowling Center. This
proposal does not qualify and is not eligible as a PBC.
It is also outside of the area where the LRA intends to
propose an EDC to the Navy. The LRA also believes
that these properties should be administered by enti-
ties with more experience in administering these types
of facilities and that it is best determined through the
regular property disposition process. The LRA, howev-
er, believes that the Navy Lodge should remain as a
lodging facility. The LRA would like to see the bowling
center remain as such, but its ultimate use is best left
to the market.
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IN AUGUST 2003, the Department of Economic Development and Commerce of the Commonwealth of Puerto Rico
retained a consulting team lead by CB Richard Ellis Consulting to assist in identifying reuse opportunities for Naval
Station Roosevelt Roads (NSRR). In late September 2003, the U.S. Congress ordered the Secretary of the Navy to close
NSRR within six months and to do so pursuant to the Defense Base Realignment and Closure Act of 1990 (�BRAC�).
That event triggered a series of actions organized around the need to prepare a Reuse Plan for the base. The CB
Richard Ellis Consulting team is now assisting the Local Redevelopment Authority in preparing the Reuse Plan. 

The Consulting Team is composed of:

� CB Richard Ellis Consulting: Real Estate and Development Advisors
� Cooper, Robertson & Partners: Architecture and Urban Design
� Moffatt & Nichol Engineers: Engineering
� Puerto Rico Management & Economic Consultants, Inc.: Economics

This progress report focuses on an analysis of existing conditions at the base and on the potential market support for
its reuse. Specifically, it addresses the site's location, physical condition and natural features; buildings; infrastructure;
transportation systems; environmental considerations; and the economic and real estate market conditions that will
influence the likelihood of attracting an array of different land uses (e.g. residential, hotel, industrial, manufacturing,
research and development, marina, etc.) to the site. The findings from this report will be used as a basis for develop-
ing reuse alternatives and, ultimately, for formulating a preferred reuse plan.
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Report Organization
This report is designed to present the results of the Consulting Team�s assessment of existing conditions and focused
market analysis. In order to provide as concise a report as possible, we have captured summary level information in
the body of the report while providing detailed data and back-up material in the appendices.

Following this introduction, the report is organized as follows:

� Executive summary
� Overview of location, physical conditions and natural features
� Potential development areas
� Opportunities and constraints

Information contained in the appendices includes: real estate market analysis; environmental, transportation and
infrastructure assessment; and an assessment of existing buildings.

Important Notice
A great deal of the material obtained and reviewed by the Consulting Team comes from documents provided by 
governmental agencies including the Department of the Navy and various consultants. In reviewing these documents,
the Consulting Team found certain conflicting information related to a number of conditions including, for example,
the location of wetlands, mangroves, and bird habitats. Efforts are currently under way to resolve the inconsistencies
in order to better understand the existing site conditions that will influence reuse opportunities.

For these reasons, the information in this progress report should be treated as preliminary only and subject to revision
as additional information becomes known. Together with the Local Redevelopment Authority (LRA), the Consulting
Team is trying to move quickly to understand the site to the degree necessary to identify realistic reuse options. The
NEPA process (National Environmental Policy Act) and work by other consultants retained by the LRA should help
facilitate resolution of the many environmental issues surrounding the site.

In conclusion, it would be inappropriate and premature to reach conclusions and begin to advocate a specific reuse
scenario until the outstanding issues are resolved. This progress report is intended primarily for the benefit of the LRA
as it works with the Consulting Team to formulate a Reuse Plan.
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This summary presents preliminary findings and conclusions related to each of the subject areas analyzed by the
Consultant Team including:

� Location, physical conditions and natural features
� Economic and market analysis
� Environmental, transportation and infrastructure
� Existing buildings

Location,
Physical

Conditions
& Natural

Features

The Consultant Team conducted an overview of adjacent neighborhoods, the site�s physical conditions and natural
features order to identify the physical development opportunities and constraints associated with the reuse of
Roosevelt Roads. Our team collected and reviewed base and facilities drawings, documents and previous studies and
other secondary sources provided by the Navy, other agencies and conservation groups. Amplified by field notes and
photographs taken during our field trips to the site, the team�s work effort results in a series of analytic drawings illus-
trating these physical informational layers, and which provide an understanding of the site�s unique characteristics,
its development constraints and an introduction to the opportunities for future reuse. 

Elements considered in the overview included regional and local context, site structure, dimensions, topography and
hydrology, existing vegetation, wetlands and ecology, and archeological sites. Existing land uses and supporting infra-
structure were identified and mapped, as were the site's varying gradients, which must be considered when identifying
areas for potential development. These conditions were then organized as a series of overlays, culminating in a 
summary of Constraints and Opportunities for future reuse of the base. (A separate section on Existing Building
Assessment is included in Appendix C). 
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Our findings from this investigation are included in
Sections III, IV and V of this report and are summarized
below: 

�The site is at the physical center of the Eastern
Caribbean region. Excellent air and ship transportation
is readily available; San Juan is one of the busiest and
largest air, cruise and cargo ports in the region. The
Roosevelt Roads site has the advantage of proximity to
existing and new tourist resorts and second home mar-
ket developing along the eastern coast, as well as to
Vieques and Culebra, both in sight of the base, across
the sound.

�At the foothills of El Yunque and at the edge of the sea,
Roosevelt Roads is intrinsically linked to its regional
ecology of rainforests, marine habitat, migratory birds,
and coastal flora. There is the opportunity to augment a
widely recognized emerging regional eco-tourism, form-
ing a regional recreational linkage with such tourist sites
both within Puerto Rico, Vieques and Culebra, and the
islands of the Greater Antilles Archipelago. 

�Ceiba and Naguabo are small neighboring coastal towns,
both formerly agricultural, and now primarily residential
in character, with supporting small-scale retail and insti-
tutional facilities. These towns are visibly impacted by
the closure of the Naval operations at Roosevelt Roads,
with For Sale signs proliferating throughout the residen-
tial streets and neighborhoods and now along some of
the prime retail sites at the center of town. There is lit-
tle industry in either town; both were dependent on the
Navy for local employment. With the closure of the base,
it appears that many local residents are relocating out of
the immediate area. The town has enjoyed beach access
and development of a fishing boat pier on property
belonging to the Navy, to the east of the northern gate.
A concern is how ownership of this portion of the prop-
erty will be determined in the future. 

�Access to the site is limited and circuitous at the north-
ern end of the site and would require reconfiguration and
wayfinding. Access to the southern gate from the regional
road network is direct and well market. Of great advan-
tage, there is the opportunity for direct access to the 
airport area, regardless of whether it remains an active
airfield or is redeveloped for other purposes. The airfield
has helipads and multiple runways, the longest over
11,000 feet in length, and as such, can accommodate
virtually any size aircraft. While the airfield today is
visually screened from outlying areas by heavy vegeta-
tion, it could become visible to the main highway with
selective tree thinning creating value for new commercial
development activity. 

�One of the largest coastal properties in Puerto Rico
remaining in single ownership, the site encompasses a
sweeping 8,300 acres on mainland Puerto Rico plus two
smaller islands, Isla Pineros Isla and Cabeza de Perro
that together represent some 300 additional acres. The
site geographically is the easternmost extension of the
foothills of El Yunque, forming notable, twin �booted�
peninsulas that together frame Ensenada Honda, the
large and well-protected harbor at the center of the site
with a distinctive ring of hills, nearly 300 feet at the
highest point. A smaller bay, Bahia de Puerca, presents a
second �outboard� opportunity for water-related activity
and adjacent development. 

�Limited largely by topography and mangrove forest pre-
serves, opportunity for direct access to the water is
restricted to a few locations at the site�s small but
charming beachfronts, and along the extensively bulk-
headed frontage of the harbor along the northern penin-
sula. Along this formerly industrial waterfront, the
infrastructure is sufficient to support a variety of region-
ally appropriate uses, such as a passenger terminal to
Vieques and Culebra. 
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�The encircling Delicias Hills influence the direction of
the site's surface water drainage in addition to providing
dramatic water and coastal views to the north and south.
They also serve to contain noise generated by activity at
the airfield, which is located in the site�s major north-
east/southwest valley. Dual views of El Yunque to the
west and Island Pineros and Vieques to the east are
equally compelling, and can be best seen from two spec-
tacular vantage points, Punto Medio Mundo, jutting into
the bay at the northernmost high point of the site, and
at the site�s dramatic northern eastern �heel� on the
peninsula, among the most valuable on the site. 

�The richness of natural diversity, of natural flora, exten-
sive wetlands, mangrove forests and surrounding sea
grass beds, underscores multiple ecologies and biodiver-
sity present at the site. The site is an important coastal
resource and potential habitat for a number of threat-
ened and endangered species including the Yellow
Shouldered Blackbird and the West Indian Manatee.
Again, under single ownership, this presents a unique
opportunity for conservation as well as development.
Additionally, there are a number of listed archeological
sites potentially warranting future investigation.

�Existing development at the base falls within six frag-
mented zones separated by topography, wetlands or land
use: the airfield, Bundy to the southwest,  �Downtown�
at the center of the site, Capehart (residential neighbor-
hoods on the southern peninsula), the waterfront along
the northern bulkhead of Ensenada Honda, and Camp
Moscrip at the edge of Bahia de Puerca. Each area is
dominated by a singe land use with supporting adjacent
facilities; each is adaptable to reuse or appropriate for
redevelopment. Support facilities at the base are diverse
and include a recently renovated hospital, a well-
equipped ambulatory care medical and dental facility,

two air-conditioned schools, libraries, a theater, a public
works building, refrigerated storage areas, commercial
buildings of varying sizes and recreational facilities that
include tennis courts, small-boat marina, fitness center,
a 9-hole golf course and a variety of ball fields. As with
most military installations and with few exceptions,
base facilities were developed with little regard to aes-
thetic quality or siting, designed to be purely functional
and operationally necessary, with minimal support facil-
ities. It is an environment of mostly well-maintained,
�no-frills� structures and facilities.

� Infrastructure at the base was developed in support of
specific land uses and zones, and while adequate to sup-
port reuse, it is likely that with reuse of the base, ele-
ments of existing infrastructure will require updating
and modification, particularly roads, which are not
designed to service significant traffic generated by pri-
vate vehicles, and piers, which are sized to service naval
and tanker vessels not passenger ferries or private charter
boats. 

�With much of the site falling within wetland areas, the
100-year floodplain and areas with greater than 15% gra-
dient or in existing development or the 521 acres
reserved for new development at the airport, new devel-
opment is limited 1,208 acres throughout the remainder
of the site. 

�Areas of concern (AOCs) related to the presence of
potential contaminants, and solid waste management
units (SWMUs) require further definition and clarifica-
tion, and will present significant constraint to future
development. The Navy�s Environmental Assessment,
currently underway, will provide additional information
regarding these areas, and the scope of potential cleanup. 
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The Consulting Team conducted an economic and real
estate market overview in order to assess the market
opportunities and constraints likely to be associated with
the reuse of Roosevelt Roads. Uses considered in the mar-
ket analysis included research and development (science
park), industrial, retail, lodging, cruise ship terminal,
marinas, nautical tourism, and residential. The anticipated
outcome of this overview is the identification of the types
of land uses that are likely to be supported from a market
perspective. Findings and preliminary conclusions from
the market analysis are presented in detail in Appendix A
and are summarized below.

�Some of the uses considered are more likely to be sup-
portable in the near-term while others will require a
longer-term perspective to find market acceptance.
Market findings indicate that supportable near-term
uses, including reuse of some existing buildings, include:

! Residential

! Research and development in the form of 
university sponsored research and educational 
programs

! Industrial including distribution, warehouse 
and, perhaps, some manufacturing

! Marina

! Eco-tourism activities

�In the longer-term, several additional uses could be 
supportable as demand grows and as the market
acknowledges the success of early projects at Roosevelt
Roads. These other uses could include:

! Resort hotels

! Specialty retail/restaurants in a marina and 
tourist port setting

Economic
and Market

Analysis

! Convenience retail (i.e. a grocery store-
anchored neighborhood shopping center) to 
serve the needs of local residents living at 
Roosevelt Roads and in immediately surrounding 
neighborhoods

�Current residential market conditions in the Fajardo/
Ceiba Region are depressed, with declining prices and
increased vacancy, which are due primarily to the closure
of Roosevelt Roads and the departure of associated mili-
tary and civilian jobs. In the near term, Roosevelt Roads
is not proximate to job centers, which will temper
demand for housing. However, the Fajardo/Ceiba Region
is projected to require 13,000 new housing units by 2025
to keep up with population growth. Therefore, future
demand for housing located at Roosevelt Roads could be
strong, either for re-use of current housing or construc-
tion of new units, especially as jobs are attracted to
Roosevelt Roads over time. The site attributes of
Roosevelt Roads, including spectacular views and exist-
ing infrastructure including schools, hospital, etc., as
well as the future improvements in access to San Juan
via new highway construction, could make the site an
attractive location for both the primary and second-
home markets.

�Past case study research performed by CBRE Consulting
indicates that Roosevelt Roads has many of the attrib-
utes necessary for a Science Park. There has been prelim-
inary interest expressed by both the University of Puerto
Rico and the Polytechnic University of Puerto Rico in
locating select research and development efforts on the
site. If one of the universities were to serve as an anchor
for the park, the ability to attract additional public and
private sector tenants would be greatly enhanced.

�Potential demand for industrial development at
Roosevelt Roads appears to be somewhat limited based
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on the current supply of general-purpose industrial
buildings in the Fajardo/Ceiba Region and the corre-
sponding vacancy rate in the Region. However,
Roosevelt Roads does have an advantage in the pres-
ence of the base airport, which could be attractive to
industrial users. Additionally, Roosevelt Roads has the 
potential to attract industrial owner-occupiers, such as
pharmaceutical and high technology manufacturers.

�There appears to be good potential for a marina at
Roosevelt Roads given its location within the
Fajardo/Ceiba Region, where many of Puerto Rico�s
marinas are concentrated, as well as its proximity to
Vieques and Culebra. However, the marina inventory in
the eastern region could be increasing significantly in
the coming years if proposed expansion plans at various
marinas are executed, which could temper demand at
Roosevelt Roads.

�Roosevelt Roads has several attributes that support the
potential for ecotourism on the site, including existing
mangroves that may be explored by hiking and/or kayak-
ing excursions, canoeing and other forms of boating that
may be launched from the existing marina on the site,
and ecotourism-oriented visits that could be organized
to the islands off the northeast coast of Puerto Rico,
such as Vieques and Culebra. Given its location, coastal
setting, and environmentally sensitive areas, Roosevelt
Roads could be well positioned to cater to this growing
tourism sector.

�The lodging market in Puerto Rico has been stable or
growing throughout the past ten years, as evidenced by
the steady growth in the inventory of hotel rooms on the

island. The Fajardo/Ceiba Region is known for its access
to activities and amenities such as El Yunque, the sister
islands of Vieques and Culebra, and water sport activities
and golf, and is anticipated to experience increasing
demand in the lodging market. Such demand could be
captured by a potential lodging development at
Roosevelt Roads, which could capitalize on the beauty of
the site, its proximity to Vieques, and Culebra, and com-
plementary land uses (such as a marina and a golf
course) that could be accommodated nearby.

�Due to a lack of expressway visibility and direct access,
the location of Roosevelt Roads does not lend itself to
major shopping center development. However, the site
does have characteristics that could support other types
of retail development. There will be potential for a 
grocery-anchored neighborhood shopping center sup-
ported by local residents currently living in the area and
future residents at Roosevelt Roads, once there are a 
significant number of occupied homes on the site.
Additionally, specialty retail, adjacent to the water, could
also be supportable if it is developed with the appropriate
mix of adjacent uses (e.g., residential, marina, lodging,
and tourist-oriented facilities).

�Due to Puerto Rico�s location within the Eastern
Caribbean, most cruise ships that make port of call stops
in San Juan do so for only a partial day, often in the after-
noon and evening. As a result, San Juan is an attractive
destination because passengers can enjoy city activities
during their brief time on the island. Interviews with
planning executives at two major cruise lines indicate
that there is not sufficient demand for a cruise ship 
terminal at Roosevelt Roads because of the site�s disad-
vantageous location from an itinerary planning perspective.



Roosevelt Roads Reuse Plan: Site, Context, & Market Conditions 

Appendix A: Executive Summary / A 9

The Consulting Team was tasked with reviewing existing
data on infrastructure at NSRR, and supplementing with
field notes and photos during field trips to the site. The
team collected existing reports, base maps, coastal
charts, construction plans, and utility information to
ascertain that the general infrastructure of the base is
currently adequate to support the existing development
on the base, and has capacity to support additional devel-
opment. The specifics of the surplus capacity will be
studied during the alternatives analyses. Appendix B of
this report details specifics of the base infrastructure, in
addition to documenting environmental considerations
and regional transportation system. The most important
aspects of this desktop study and of Appendix B are 
summarized below. 

�NSRR is a fully functioning base, with adequate infra-
structure systems to convey potable water, fire water and
power to buildings and facilities. The systems have been
developed and maintained in accordance with or above
the standard of care. 

�Base wastewater is treated and discharged and is fully
permitted under a National Pollution Discharge
Elimination System permit. With the decommissioning
of the base, the sanitary system will cease to be opera-
tional. If any one of the three wastewater systems ceases
to be operational, the NPDES permit will become
invalid. Keeping the permit valid is of key importance,
since applying for and obtaining new permits for waste-
water treatment and discharge is a long and arduous
process. The NSRR Public Works Department plans 
to �mothball� and maintain equipment for the next 
two years. 

�Base maintenance for other systems is also important.
The buildings will quickly succumb to mildew and rot
without minimum level of air conditioning. 

Environmental,
Transportation, 

and
Infrastructure

�The base receives its water from a pipeline from Rio
Blanco in the El Yunque Mountains. The raw water is
treated and distributed throughout the base. Monitoring
data for trihalomethanes (THMs) at the discharge of the
treatment plant and at remote points on the water 
distribution system show that the addition of chlorine
for disinfection at the plant is causing the formation of
this organic chemical contaminant at unacceptable 
concentrations. THMs may be controlled by various
techniques, including enhanced treatment process 
control, removal of the precursor organic chemicals,
elimination of chlorine as the disinfecting agent or
removal of the fully formed THMs by physical or chem-
ical treatment. This should be evaluated further with
regard to regulations governing Roosevelt Roads.

�NSRR, on mainland Puerto Rico, is approximately 8,600
acres in area. This area consists of military installations,
residential regions, an airfield, wetlands and floodplains.
Approximately 4,250 acres, or 53% of the total area, con-
sists of mangroves, seagrass beds, natural animal habi-
tats and other environmentally sensitive areas.

�An Area of Concern (AOC) is an area identified for pos-
sible contamination. If confirmation of contamination is
obtained, the area becomes a Solid Waste Management
Unit (SWMU). A process is currently in place for identi-
fying and designating SWMUs and AOCs on the base. It
is the subject of a concurrent study being completed by
the LRA. For the purposes of this report, AOC and SWMU
locations are not necessarily eliminated from consideration
for development, since they can be remediated.

�The marine infrastructure of the base consists of 6 piers,
bulkheading, one drydock, and a landing ship tank (LST)
ramp. The pier adjacent to the drydock is dilapidated
and does not lend itself to remediation. The visible 
features of the drydock, those above the waterline, are in
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a state of disrepair. The remaining piers, bulkhead and
LST ramp are or were recently operational, and have
been maintained. 

�The federal channel to Ensenada Honda is maintained
to a depth of 40 ft Mean Sea Level (MSL). This is not
considered a deepwater commercial port, which would
be on the order of 50 ft below MSL.

�There is a 72 slip marina on base that was constructed
in the mid-1990s. Each ship service box provides potable
water and 110 V power. Conduit has been placed for
cable television but cables were never installed. The
average depth at the seawall is approximately 6�8 feet.
The facility is generally in good condition as it is rela-
tively new.

�The airfield at Roosevelt Roads has several runways, the
longest of which is 11,000 feet. Future development
around the runway must respect hazard zones and noise
zones. These are documented in Appendix B.

Existing
Building 

Assessment

The Team assessed the existing facilities on the base
using data supplied by the Navy and on-site inspections
during February 2004. One outcome of these studies and
investigations was the realization that approximately 10%
of the 1,600 facilities on the Base have not yet been
mapped and documented to the same degree as the
remaining 90%. The team is in the process of attempting
to verify information about these "Unconfirmed" facili-
ties. That said, a number of conclusions can still be drawn
regarding the existing facilities at Roosevelt Roads.

The facilities were built over the course of the past 65
years from the beginnings of the Base in the late 1930s

right up until the present. Approximately 75% of the
buildings were built before the end of the 1960s. Most of
the built facilities at Roosevelt Roads have been adequately
maintained over the years and are in good condition. 

A small but significant number of facilities are consid-
ered essential for continued operation of the Base infra-
structure, airport or seaport. In addition, 29% of the
remaining facilities are judged to be of high economic
value due to their unique characteristics. Taken together
these figures total more than 500 facilities spread out
over the entire Base. The cost of maintaining this large
number of essential or economically valuable facilities
will be significant.

The remaining facilities comprise more than 1,000
structures currently serving a myriad of uses by the
Navy. Because their physical condition, quality of con-
struction and location vary considerably, their future
usefulness will depend largely on the specific re-use
plans developed and implemented. Again, the shear
number of facilities falling into this category will make
even minimal maintenance a costly endeavor. Serious
consideration will have to be given to demolition of facil-
ities that are not either used or minimally maintained in
the near future to limit the cost of  stabilizing and secur-
ing such a vast number of structures.

In terms of re-use of the existing facilities approximately
98% of the Net Square Footage (NSF) on the Base could
be used for civilian purposes. Approximately 60% of this
Square Footage (SF) consists of Residential, Institutional
and Recreational facilities. The remainder is comprised
largely of Commercial and Industrial facilities including
offices, stores, warehouses, workshops, etc. Most of these
can be readily adapted to serve any number of uses
depending on the final re-use plans adopted. 
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Every property is unique; its precise location and a broad range of physical characteristics combine to form the 
essential qualities of any given site. 

The consulting team has reviewed a number of detailed environmental assessments of the site, extensively toured the
site and has researched a number of the site's physical characteristics. The following chapter focuses on the key findings
with respect to the physical nature of the site. It is then followed by a study of the existing facilities, infrastructure,
land uses and development potential. 
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Regional Context: The Caribbean
Puerto Rico is strategically located as the easternmost island of the Greater Antilles, centrally located among the east-
ern Caribbean archipelago. It enjoys excellent access from the U.S. Mainland via air and water transportation, and is
a jumping off point to neighboring U.S. and British Virgin Islands, as well as Anguilla, Nevis and St. Kitts and the
West Indies.

Among the larger islands in the Caribbean islands Puerto Rico is approximately 110 miles long and 55 miles wide
and has a population that is approaching 4 million residents.  

The Atlantic Ocean lies off the northern coast of Puerto Rico, the Caribbean Sea off the southern coast. Off the coast
of the eastern portion of the island, two significantly sized islands, Vieques and Culebra, are separated from mainland
Puerto Rico by surrounding bays, Passages de Vieques and the Sonda de Vieques. 

Location

Figure III.1
Location Context

Sources: Puerto Rico
Planning Board; and
CBRE Consulting
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Island Context: Gold Coast
The eastern side of the island is characterized by a topo-
graphically dramatic juxtaposition of tropical rainforest and
beaches framed by mangrove preserves and steeply sloping
promontories affording unparalleled waterfront views. 

With its peak of 3533' above sea level, El Yunque and the
Caribbean National Forest in the Sierra de Luquillo
Mountains is visible from nearly every venue at Roosevelt
Roads, presenting a dramatic backdrop to the west, often
concealed in the clouds. Its terrain changes from gentle
slopes at lower elevations to deeply vegetated and rock-
faced mountain slopes that exceed 60% gradient at higher
elevations. To the east, the craggy coastline is character-
ized by distinctive heavily-vegetated and steeply sloping
peninsulas framing bays and coves and limited beach
accessibility. 

Figure III.2
The Gold Coast

Sources: Puerto Rico
Planning Board; and
CBRE Consulting
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Approximately thirty-three (33) miles southeast of San Juan, Roosevelt Roads is situated mid-east coast, equidistant
along the Gold Coast between the resorts to the northeast, including the Westin Rio Mar and Paradisus Sol Melia, and
the proposed Fairmont, Four Season, J.W. Marriott, and Intercontinental properties; and those to the southeast, Palmas
del Mar and the proposed Mandarin Oriental Resort near Humacao. The emerging resorts on Vieques and Culebra are
accessed by ferry from Fajardo, a large town on the eight miles north of the property. 

Puerto del Rey, one of the Caribbean's major recreational marinas is located less than three miles to the north of
Roosevelt Roads. Ensenada Honda is one of the Gold Coast�s most unspoiled and significant bays and lies at the cen-
ter of the Roosevelt Roads property. The bay is twelve (12) nautical miles from Isabel Segunda on the north coast of
Vieques and six (6) miles from its southwestern pier. It is also forty-four (44) nautical miles from St. Thomas; sixty
(60) nautical miles from Christiansted, St.Croix; and sixty-five (65) miles from Tortola, BVI.
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Local Context: Surrounding Neighborhoods 
Ceiba and Naguabo
Two small neighboring towns, Ceiba to the west of the
Roosevelt Roads Naval Base and Naguabo to the south are
the nearest centers of local  population. Ceiba, founded in
1838, derives its name from the name of a famous tree
that grows on the island, Ceiba Pentandra.  

Both Ceiba and Naguabo were rooted to agriculture as
their main source of economic activity prior to the Navy's
siting of the Roosevelt Roads Naval Base in the 1940s.
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Site Structure
The site is a natural extension of the continuous foothills of the rainforest, forming a visually powerful backdrop and
termination of the rainforest watershed.

Ensenada Harbor, the large sound at the center of the site is framed by dual southeast-oriented peninsulas, typical of
the geographic character of Puerto Rico�s eastern shore. The northern peninsula is higher; its top elevation approaches
200' above sea level at its peak. The southern peninsula is somewhat lower in elevation and is completely ringed by
mangroves at the water�s edge with limited exception. A pair of  �boots�, the small points at the end of the peninsulas
create parallel �islands� into the sea. 

Bahia de Puerca, a small bay at the northern peninsula is a smaller-scale mirror version of the overall site, framed by
two smaller waterfront promontories that orient toward the long vista toward Vieques. 

Off the coast of the northern peninsula, two additional small islands are part of the property. The larger one, Isla
Pineros, is 1 mile by ½ mile in dimension; Cabeza de Perro, the smaller one, is ¼ mile in diameter. 

Figure III.3
Site Structure

Source:USGS
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Figure III.4
Site Dimensions:

Site DimensionsPhysical
Condition

A remarkable expanse of coastal waterfront property, the
Roosevelt Roads site encompasses just over 8,300 acres.
Certainly this is one of the largest coastal properties under
single ownership on the island. 

In dimensions it measures nearly five miles across (north-
east to southwest) and nearly four miles at its width (north-
west to southeast). At its narrowest, the midsection of the
site is 1.5 miles wide. 

Ensenada Honda is a large and naturally protected harbor
measuring roughly 1.25 miles wide by 2.15 miles long.  The
smaller Bahia de Puerca is exposed to the prevailing outboard
swells and chop of open water; it measures approximately  .5
miles wide by .7miles long.
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Local Site Topography

Figure III.5
Local Site

Topography: Varied,
broad range from

sea level to 297' in
elevation 

Sources: USGS, 
BakerCAD

The site has a varied topographical aspect, typical of the eastern coastal properties of this region and the foothills of the rain-
forest. There is a broad range in elevation from sea level to 297' vertical elevation at the high point in the middle of the site's
central ridge.

The site's principal defining topographic feature is the distinctive ring of nearly continuous hills framing Ensenada Honda
from the southern peninsula to the northern peninsula. At its midpoint in the center of the site is a high ridge dividing the
upland airport from the harbor. On the central northern peninsula, the hills have been cut away to create a significantly
sized building pad for the public works building. 

The hills create major northeast/southwest valley, an ideal site to have aligned and located the well-protected, visually pro-
tected airfield with a naturally �built-in� wind screen. From the west, and the east, the airport's main runways are effec-
tively hidden by topography, enhanced by dense vegetation. A secondary valley aligned along the northwest/southeast sec-
ondary runway alignment, penetrates the ring of hills.
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Hydrology and Watercourses

Generally, the subsurface at
Roosevelt Roads is a combina-
tion of volcanic rock and a
range of more permeable
materials close in to the
water�s edge. 

In the heavy rainfall that this
part of Puerto Rico experi-
ences annually, groundwater
runoff will likely be accelerated
because of these conditions.  

The site�s proximity to the sea
results in a high presence of
salinity in on-site ground
water. Additionally, relatively
slow recharge rates indicate
poor suitability for generating
potable water from local wells.   

Figure III.6
Hydrology and

Watercourses: In
the accompanying

figure, large blue
arrows indicate

how larger regional
ground water

drainage patterns
seek coastal outlet.

Light blue arrows
indicate general
natural drainage
patterns leading

from Delicias Hills
and the elevated
areas of the site.  

Source: BakerCAD

Natural
Features

Another cluster of hills at the southern end of the site afford substantial elevation and therefore views south toward
Naguabo and Humacao.

North of Bahia de Puerca, the site consists of a large rectangular high promontory of nearly 200' elevation above sea
level. Surrounded by densely vegetated and steeply sloping terrain, this point has sweeping views overlooking the harbor,
all of the surrounding and distant islands, and a singular view toward northern coastline to the recently restored
Cabezas Lighthouse and to Fajardo.
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Water Depth

Figure III.7
Water Depth.
For additional
information on the
central channel
and condition of
the piers, please
refer to 
Appendix B.  

Source: USGS, NOAA,
Moffatt & Nichol

The site is surrounded by water on three sides. Along its extensive coastline, the depth of water at the coastal shelf is
variable, and ranges from zero (0) to 30 feet. These shallow shelves extend up to 4000 linear feet off the coastline along
the Puerto Medio Mundo, while deeper waters approach the north peninsula north of Bahia de Puerca. The shelf of
up to 30' deep extends out 10,000' south of the southern peninsula. 

There is an existing deep-water channel leading into the harbor, allowing larger vessels and fuel tankers access to the
naval piers located along the northern edge of harbor.  
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Existing Vegetation

Figure III.8
Existing Vegetation 

Source: INRMP (fig 2.4)
(Project Team adjusted
north of gate)

Existing vegetation at Roosevelt Roads is richly diverse,
reflecting the multiple adjacent ecologies present on the
site.  A variety of native flora species underscore the char-
acteristic of the site's range of biodiversity:  upland forests,
coincident with higher elevations on the site; coastal scrub
forest coincident with the mid-sections; grassy, meadowed

fresh water wetlands coincident with the inland floodplain;
and coastal wetlands, coincident with the tidal 
�outboard� areas of the site. Of the 8,300 acres that 
comprise the site, approximately 2,900 acres are designated
wetlands according to the recent ECP report, and of those
60% are mangroves, considered protected under Federal Law.
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The prevailing vegetation found along the coastal regions of
eastern Puerto Rico and at Roosevelt Roads include: 

�Upland and Coastal Scrub Forests: Native vegetation at
the site includes small trees such as:  leadtree, boxbriar,
sweet acacia, Australian corkwood tree; larger trees
including ucar, sand box, ficus, flamboyants, Puerto Rica
Royal Palm, ginep and Indian almond. There is a 
predominance of successional stands of small trees, that
are essential to enhancement of watershed protection
areas and ground water recharge

�Grassland/Wet Meadow: this is predominant in the �valley�
floor of the site to the northwest and southwest of the air-
port. Native species would include cattails, and a variety
of grasses, a natural habitat for herons, egrets, coots, and
fresh water turtles that are found in these areas.  

�Mangrove and Shallow flats are distributed throughout
the low-lying coastal areas of the site. Ambient average
water temperature in these areas ranges from 75º to 84º.
Typically, these areas require stable salinity of 35 parts
per 1000, clear water allowing deep light penetration to
enhance the quality of the habitat for a diversity of
species. Sea grass beds, critical habitat for manatees,
and the site�s coral reefs are prime candidates for conser-
vation. The mangroves are essentially �self-maintaining�
coastal landscape areas to the extent that they are pro-
tected from encroachment or pollution. 

�Beach strand ecosystem: This occurs on slightly elevat-
ed sandy ridges that are seen in a few areas of the sight.
Common shrubs include the bay cedar and the sea
grape. Trees typically found in these areas include
coconut, buttonbush and poisonous manzanillo. 

According to the environmental assessments completed
previously at the sight, a number of protected species
that have inhabited undeveloped areas of Roosevelt
Roads include: 

Fauna

! West Indian Manatee. 

! Yellow-Shouldered Blackbird 

! Artic Peregrine

! Brown Pelican

! Roseate Tern

! Loggerhead Sea Turtle

! Green Sea Turtle

! Leatherback Sea Turtle

! Hawksbill Sea Turtle 

! Puerto Rican Boa

Flora

! Cobana Negra
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Wetlands & Mangroves

Figure III.9
Wetlands 

Source: NSRR
uplands X-ref drawing

Figure III.10
Mangroves

Source: INRP (Fig 2.4)

Inclusive of the two smaller islands, approx-
imately 3,882 acres or 45% of the Roosevelt
Roads site is identified as wetlands. Within
these areas, 10% are categorized as fresh
water wetland and 60% are mangroves
(2,295 acres). 

Of the more than six (6) miles of coastline at
Roosevelt Roads, mangroves line the majority
of land at the water's edge, defining areas of
access and limiting access to the water�s edge.
Within these designated areas, three types of
mangroves are found and each serves a differ-
ent but vital ecological function. Key in pro-
tecting and supporting the low-level organ-
isms in the food chain, each has unique char-
acteristics: 

a) Red Mangroves: located at the seaward
sites, and requiring the highest salinity,
these are the first line of defense with respect
to beach erosion. Their highly visible and
arching prop root systems are typically par-
tially submerged, creating a kind of marine
peat, an ideal breeding environment for
marine organisms. 

b) Black Mangroves: to be found closer inland
from the shore, typically reached at high tide.
Its characteristically high tannin black root sys-
tem cannot tolerate total submersion.

c) White Mangroves: found in upland coastal
areas and are rarely inundated with sea water.
Their characteristic prop roots are highly visible
and the trees are fast growing in fertile soil.
source: INRNP
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Figure III.12
Wetlands

and Mangroves 

Source: NFEC Report
April 2004 (Fig 2�8)
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100-Year Floodplain

According to the FEMA maps for Roosevelt Roads, the 100-year floodline extends beyond the coastal areas at several
points far into the northern areas of the site. 

The Floodline takes into account the A, AE and VE FEMA zones.

Whereas these areas are to be avoided in development, mitigation measures may be taken to facilitate development of
selected locations within the floodplain if required or economically feasible.

Figure III.12
100 Year

Floodplain

Source: FEMA
combined zones A, AE,

and VE
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Marine Ecology

Figure III.14
West Indian
Manatee

Source: 
www.elenas-vieques.com

With the exception of bulk-
heading on the northern
peninsula and small recre-
ational facilities at two
beach areas, much of the
coastline at Roosevelt Roads
is undeveloped. Thus,
marine ecology along the
coastline at the site has
developed with relatively
few permanent intrusions.  

According to a report entitled
Critical Conservation Areas
Roosevelt Roads Naval
Station, Ceiba, Puerto Rico
August 2003, issued by 
the Conservation Trust of
Puerto Rico, four endangered
species use the marine habi-
tat in and around the site:
the Leatherback Turtle; the
Green Sea Turtle, the West

Indian Manatee and the Brown Pelican; migratory birds
and waterfowl use this area on their migratory route. The
Conservation Trust's report asserts the regionally syner-
gistic ecological relationship between the Cabezas de San
Juan Nature Reserve, the Vieques Western Conservation
Areas, the Humacao and Culebra coastal lagoons and the
Roosevelt Roads property. 

Among the most important features of the site's marine
ecology are the vast seagrass beds that provide critical
breeding grounds and habitat for the West Indian manatee
population.  In addition, in conjunction with mangrove
forests, the seagrass beds are extremely important breeding
grounds for a number of commercially productive species
such as snappers and lobsters.

Figure III.13
Marine Ecology

Source: FEMA
combined zones A, AE,

and VE
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According to mapping provided by prior environmental assessments of Roosevelt Roads, the sea grass area measured
from drawing �INRMP Fig 2-4� is 4,000 acres. Conservation Trust suggests this is one of the most significant areas
of undisturbed sea grass beds remaining in Puerto Rico, estimating an area of up to 30,000 acres adjacent to the base,
subject to verification. 

Fringing coral reefs appear in many of the coastal areas of the site and small islands off the site�s northern coast.
Considered potentially significant by the Conservation Trust, they are estimated to be of high quality due to lower use
pressure of these habitats around the station.

Figure III.15
Yellow Shouldered

Blackbird: 1980
Agreement 

Source: 1980 Agreement
Between US Navy and

US National Fish &
Wildlife Service

Figure III.16
Yellow Shouldered
Blackbird

Source: Peter Ferrera.

Yellow Shouldered Blackbird

The presence of the Yellow
Shouldered Blackbird, (YSBB), a
species of �Critical Concern�, is
one of the most sensitive envi-
ronmental issues that the reuse
plan will address. Its area of nat-
ural habitat is the mangrove 
forest; the extent to which the
birds nest in areas beyond those
boundaries will be addressed in
the on-going environmental
assessment.  
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A number of mappings show
conflicting information with
respect to the area of critical
habitat: 

�1976: the entire NSRR site
was the declared habitat for
the birds;

�1980: an agreement was
reached between the Navy
and U.S. NFWS (U.S.
National Fish & Wildlife
Service) that would exempt
certain areas within the  site
from categorization as critical
habitat (see Figure III.16).

�1985: procedures with USNFWS were simplified to allow for project development in �unmarked� areas of the property without
express consideration; and a USNFWS review for projects within the �marked� areas with advice to the Navy if the project had
no impact. If a project has deemed to have impact on the Yellow Shouldered Blackbird, it would have a formal Section 7 
consultation with the USFWS prior to initiation. 

�1996:  a study was conducted to better delineate areas that could be used as habitat; per this study, mangrove forests should be
considered the most important habitats for the YSBB.  

�Present: The latest NSRR drawings indicate that the YSBB habitat is in a very limited area of the site, pending clarification 
from the the current environmental assessment effort recently initiated by the navy (see Figure III.17).

Figure III.17
Yellow Shouldered
Blackbird Habitat

Source: NSRR (Yellow
Shouldered

Blackbird.dwg)
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Figure III.18
Marine Turtle

Beaches

Source:
Conservation 

Trust of PR
(Critical 

Conservation 
Areas)

Marine Turtles

According to the US Fish & Wildlife Service, all six sea
turtle species are protected under the endangered species
act of 1973. Four species of sea turtles are known to 
utilize habitats at the Roosevelt Roads property:  

! Loggerhead Sea Turtle, threatened

! Green Sea Turtle, endangered

! Leatherback Sea Turtle, endangered

! Hawksbill Sea Turtle, threatened 

Figure III.19
Loggerhead Sea
Turtle

Source:
micktravels.com

Figure III.18 indicates areas
believed potential sea turtle
nesting beaches according to
the Conservation Trust of
Puerto Rico; these will be sub-
ject to confirmation in the
coming months.  Designated
nesting areas in St. Croix, Isla
de Mona and Culebra, estab-
lished by the Fish and Wildlife
Service, are mapped on their
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Figure III.20
Archaeological

Sites

source: ECP (Figure 2�7,
Arch.Sites.dwg)

Archaeological Sites

In accordance with Section 110 of the National
Historical Preservation Act,  the Navy performed a 
survey to identify cultural sites at Roosevelt Roads.
Findings include evidence of settlement during the
Archaic and  Ceramic Ages, and the period occurring
during the Spanish Colonial occupation period up to
20th Century historic period. These were evidenced
among the noted findings:  

�small tenant-farmer agricultural sites dating prior to
development of the Naval base, which is entirely consis-
tent with local development patterns;

�a 19th century Spanish Colonial domestic site on the
southern fringe of Ensenada Honda 

�a 19th century sugar complex in higher elevation Bundy area

Of the twenty-nine sites explored, four (4) are Spanish
Colonial, seventeen (17) are Pre-Columbian, four (4) are
multi-component sites from both periods, and four (4) are
rock art sites. In summary, two  (2) sites were determined eli-
gible for NRHP listing, another twenty (20) were determined to
be potentially eligible for listing, three (3) determined not to be
eligible; and four (4) were not evaluated.
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Parallel with the study of physical and natural aspects of the site, the consulting team identified areas of the Roosevelt
Roads that could potentially support development while observing constraints that its coastal ecology presents. 

The consulting team investigated existing land use and existing infrastructure. They sought to identify and then quantify
potential developable areas through a series of key �lenses� that non-subsidized development would typically address
relative to valuation.  
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Figure IV.1
Developed Area

Source:INRMP Report 
(fig. 2.4)

Existing Land Uses: Developed Area
Roosevelt Roads today consists of non-contiguous or �fragmented� concentrations of existing development. Existing land
use on the base is clearly related to topography, and building typology, partially explaining the predominance of small-
scale rather than large-scale structures. The total existing developed area of the base approaches 2,026 acres, exclusive
of most of the infrastructure.
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According to land configu-
ration, existing developed
areas within these precincts
are �multi-use� versus
�mixed-use�: adjacent  struc-
tures house relatively similar
or related uses, rather than
a broad mix of uses within
a given area. Uses there-
fore tend to be clustered
together. 

�Airfield: The primary
runway (7-25) at the air-
field is 11,200 linear feet
long, exceeding the 
length of the runway at
San Juan International
airport. A secondary
runway (18) is 6,000 feet,
including its southern
extension south of the
main runway. There are
also two helicopter land-

ing pads at the airport. Together with a series of build-
ings north and south of the airfield that include hangars,
repair shops, an operations building, and those used
specifically for military purposes (weapons buildings,
survival equipment workshops, etc) and  storage facili-
ties, the airport facilities are a major asset for the site
and the entire region. A small �campus� of classroom
and office buildings, with an adjacent gymnasium and
other support facilities, are clustered near the vehicular
entry to the airfield.

Figure IV.2
Developed Area

Source:ECP Report (fig. 2-2)

Figure IV.3
Airfield Terminal

Source:CRP
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�Bundy: Accessed directly through Gate 2, the controlled
southern access gate to the property, as well as with a
small outlet near Naguabo,  the Bundy area is the west-
ern-most grouping of facilities at the site. Its pre-domi-
nant land uses include multiple clusters of multi-family
housing and supporting facilities (fitness center, small
theater, library, outdoor recreational fields). There are
also a number of small storage and office buildings. 

��Downtown�:  Between the eastern ridge of the Delicias
Hills and the mangroves along the center of the harbor,
the �Downtown� area of the base contains many of the
commercial and institutional use buildings: the
Commissary, the Navy Exchange (PX), an ambulatory
medical facility with doctor and dental offices, the
chapel, the day care center, the bowling alley, a fast food
restaurant. There is also the base�s �hotel�, the Navy
Lodge, a number of multi-family structures to the north
that house new and recently renovated quarters for
enlisted personnel. To the east, one single pier at the
center of the harbor affords a sweeping view over
Ensenada Harbor and the Caribbean beyond. 

�Capehart: Southeast of the Downtown, the Capehart
area is the primary residential district at Roosevelt
Roads. The northern portion of this area consists of
family-sized garden apartment buildings, a large 
elementary school, housing office building, and metal
storage buildings. The central section of Capehart con-
sists primarily of smaller one (1,800'�1,900' SF)  and
two family houses, some with water views, many
recently renovated. A large middle/high school with 
air-conditioned gymnasium and dining facilities is sited
conveniently to this residential area. The largest houses,
many sited along the elevated waterfront promontory
and located at the �boot� of the southern peninsula,
range in size from 2,100 to 3,200 SF, housing ranking
officers and their families. 

Figure IV.4
Bundy

Source:CRP

Figure IV.5
Capeheart

Source:CRP
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�Waterfront: A 2,600' long fuel mooring pier dominates
the waterfront, jutting far enough into the harbor to
allow large tankers to pump out their fuel loads to be
stored in the "fuel tank farm" to the north.  Other facil-
ities include many of the water-related facilities on the
base: a 1,200' long cargo pier, a small marina, the port
operations buildings; various hauling facilities,  and
extensive bulkheading characterize this portion of the
site. Adjacent to the harbor front, across the peninsu-
la's main access road, the commanding officer's head-
quarters, the public works building, and a significant
refrigerated storage facility are clustered together,
their siting carved out of the surrounding ridge.
Overlooking the waterfront, at the upper portion of the
surrounding hills, the base hospital, a staff residential
facility and a small restaurant have outstanding views
of the harbor as well as the islands to the north. 

�Camp Moscrip: A cluster of facilities is located at the
southeastern end of the northern peninsula. It includes
numerous two-story military quarters buildings and
adjacent support facilities, the dry-dock/pier, new,
never-occupied Navy Seal administrative offices and new
barracks. It also includes the large-scale former dry-dock
facility (now-flooded), the Army Reserve facilities and
equipment/truck parking lot. 

Figure IV.8
The new Navy Seal

administrative offices
at Camp Moscrip

Source:CRP

Figure IV.6
The waterfront at
Ensenada Honda

Source:CRP

Figure IV.7
The fuel pier

Source:CRP
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Infrastructure Supports Existing Land Use
Infrastructure at the base supports the existing land uses.
Infrastructure is purely functional, and has not been designed
to have an aesthetic quality. Please refer to Appendix B of this
report for a thorough overview of all key aspects of the base�s
infrastructure including roads, water, sanitary systems, elec-
tricity, and fiber optics and communications. The two small

Figure IV.9
Land Use

Sources: Project Team

islands to the north have no infrastructure improvements. As
long as the systems are maintained, the site�s existing infra-
structure allows for accelerated �early phase� activity at the
base without major investment in infrastructure to the
extent that it occurs within the confines of existing developed
areas. A summary of Land Uses and their locations are 
indicated on the drawing below.
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Roads: The two main gates to the base,
one to the north of Ceiba, and another
south of town are controlled access
points. The northern gate can easily
service the airfield and could be isolat-
ed if required. There is a central road
through each of the two peninsulas,
lined by the access road through the
�Downtown� portion of the site. To the
west, the Bundy access roads could
potentially outlet toward Naguabo.

Figure IV.10
Roads

Source: NSRR

Figure IV.11
Water Distribution

System for
Roosevelt Roads

Sources:
NSRR Jan 2004

Water Distribution Dwg

Water: Raw water is sourced from the
Rio Blanco River in the Sierra Loquillo
Mountains of the rain forest preserve.
An extensive water filtering, storage,
and distribution system exists at the
site, and can provide up to 4,000,000
gpd. The potable/fire protection sys-
tem is combined at the base. 



Roosevelt Roads Reuse Plan: Site, Context, & Market Conditions

F INAL DRAFTAppendix A: Potential Development Areas / A 38

Wastewater: There are three waste
water filtration treatment plants, each
with its system of pump/lift stations
and distribution system: Bundy,
Capehart and Forrestal on the northern
peninsula. 

Figure IV.12
Sanitary

Infrastructure 

Sources:
Moffat & Nichol (int.)

Figure IV.13
Electricity

Infrastructure 

Sources:
Moffat & Nichol (int.)

Electricity: The prime feed for electric
service is the Daguao Service Point; the
airport has its own independent main
electrical service feed. A series of sub-
stations and primary distribution sys-
tem are indicated on the drawing. 
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Figure IV.14
Telecomm

Infrastructure 

Sources:
Moffat & Nichol (int.)

Fiberoptic/Telecomm: Communications
at Roosevelt Roads had been upgraded
to fiber optics at all of key operational
sites and the Downtown areas. The
residential areas at Capehart have had
cable installed but the final wiring was
not implemented prior to base closure. 

Airport Noise: The noise zone created
at takeoff and landing is indicated in
the above drawing. The configuration
of the hills surrounding the airfield
helps to contain the noise from the
�Downtown� area. Bundy is the area
most extensively impacted by the 
airfield noise.

Figure IV.15
Airport Noise

Source:
Baker CAD
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Development
Constraints

The consulting team�s investigation of 
natural, physical characteristics together
with man-made impacts to the site yield a
series of analytic drawings culminating 
in �layers� of development constraints.
These superimposed constraints reveal 
the resulting developable land.

Gradient Constraints
The first constraint relates to the site�s
topography. The consultants mapped the
site�s gradients in 5% increments from 0% to
25% in order to locate the most easily devel-
opable areas of the site. Figures IV.16�IV.20
indicate the sequence and outcome of this
investigation.

Figure IV.16
5% Gradient

Source: CRP

Figure IV.17
10% Gradient

Source: CRP
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Figure IV.18
15% Gradient

Source: CRP

Figure IV.19
20% Gradient

Source: CRP
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Figure IV.20
25% Gradient

Source: CRP
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Summary of Gradient Constraints
The site�s varied topography and steep slopes impact where development can occur without significant cost penalty.
The site's gradients are depicted in the series of accompanying drawings, and quantified at 5% increments above and
below 5%, 10%, 15%, 20% and 25% slopes. Typically, a gradient above 15% is determined too steep to build on with
out additional cost premium for earthwork, foundations and sitework and is therefore a development constraint. 

Figure IV.21
In this analysis,

site area is under-
stood in terms of

resulting land area
above and below

this threshold.
Approximately
83% of the site

area, or 6,850 acres
is 15% gradient or
below; 1,450 acres
are above 15% gra-

dient. Total site
area less 15% 

gradient leaves
6,850 remaining

acres.

Source: Project Team
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Water Access: Coastline

Of the 21 actual mile length of the Roosevelt Roads coastline, approximately 9.1miles of waterfront is inaccessible due
to wetlands, and another 2.9 miles of waterfront is inaccessible due to the site's steep topography. Just under half of
the coastline, 9.3 miles is accessible.

Figure IV.22
Water Access

source: Project Team
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Figure IV.23
Wetlands 

and Gradient

Source: NSRR 
(uplands.dwg)- 

North-of-gate Wetland
from ECP Report

Wetlands with Gradients
Taken together, the site�s extensive wetlands including the
mangrove forests and wetland meadows present a devel-
opment constraint, limiting water access and restricting
sites for new development. The accompanying drawing

locates 2,985 acres of combined wetlands (inclusive of man-
groves per the Navy ECP report) on the site superimposed
on the 1,450 acre area with above 15% gradient. Together
these yield remaining developable area of 3,865 acres. 
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Wetlands, Gradients and Existing Development
The existing development at Roosevelt Roads encompasses 2,026 acres. inclusive of some portion of roads and infra-
structure. When this acreage is combined with 521 acres of additional airport property potentially developable for 
airport-related or public benefit purposes, this totals 2,547 acres. There are 1,318 acres available for development, 
exclusive of wetlands, gradient constraints, existing development, and the potential airport related 
development area (521 acres). 

Figure IV.24
Wetlands,

Gradient and
Existing

Development

Source: NSRR 
(uplands.dwg)- 

North-of-gate Wetland
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Wetlands, Gradients, Existing Development and Floodplain
The 100-year Floodplain limits potential development even further. When floodplain acreage is excluded, the result-
ing acreage available for new development is 1208 acres (exclusive of the 521 acres of development area at the airport).

Figure IV.25
Wetlands,
Gradient,

Existing
Development
and 100 year

Floodplain

Source: ECP
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Summary of Developable Land
Combined area available for development  and re-development = 3,755 acres, including the 521 acres of new airport
development.

Figure IV.26
New and Re-

Developable Land

Source: North-of-gate
Wetland from ECP Report
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Additional Development Constraints 
There are several additional potential development con-
straints that are awaiting further clarification with respect
to precise location, permanence and adjacency to new
development: 

Figure IV.27
Additional

Constraints

Source: North-of-gate
Wetland from ECP Report

! Solid Waste Management Unit (SWMU) Sites

! Area of Concern (AOC) Sites

! Contamination Sites

! Archaeological Sites

! Yellow-Shouldered Blackbird Habitat

! Turtle Nesting Beaches

! Aircraft noise
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The following is a summary of the physical constraints facing any development effort at Roosevelt Roads.

Figure V.1
Summary of
Constraints

Source:
Consulting Team



Roosevelt Roads Reuse Plan: Site, Context, & Market Conditions

F INAL DRAFTAppendix A: Opportunities & Constraints / A 51

�Wetlands, Floodline, Topography:
The combination of designated wetlands, mangrove
forests, and low, flat topography in the valleys as well as
the potential flood inundation of almost half the site
results in the scarce availability of developable ground.
The haphazard arrangement of existing development
reflects this.

�Limited Coastline Access
As a result of steep topography at the peninsula
extremities and low-lying wetlands between them, just
under half the coastline of Roosevelt Roads offers water 
accessibility.

�Utilitarian character of existing buildings
Although many of the existing buildings at the station
are in good condition, few could be considered to exhibit
any architectural character upon which to develop a 
vernacular.

�Threatened Wildlife Habitats
The extent and location of natural habitats for several
threatened and endangered species of flora and fauna
need to be considered before any development of
Roosevelt Roads can be considered.

�Contamination Zones
The clean-up or mitigation of identified areas of concern
(AOCs) and solid waste management units (SWMUs)
would be an essential prerequisite to development.

Summary of Constraints
�Limited Access from Highway:

At first glance, Roosevelt Roads appears to be well-serviced
by the PR-53 Freeway which runs tangential to a fairly
long section of its western boundary. However, the Bundy
section in the south is well served by the Bennington Road
offramp while the northern gate is served only via a cir-
cuitous route through Ceiba. No direct access is currently
available from the freeway in the airport vicinity.

�Adjacent Existing Neighborhoods / Infrastructure:
The adjacent neighborhoods of Ceiba, Aguas Claras,
Quebrada Seca and Daguao offer little in the way of com-
mercial or infrastructural support.

�Non- contiguous areas of development:
Existing development on the station is characterized by a
fragmented arrangement of developed areas tenuously
connected by a network of low capacity roads. Future
development may concentrate on "stitching together" the
disparate parts in order to create a more cohesive built
environment. 

�Conflicting adjacent uses:
In cases where pockets of development do meet each other,
adjecent uses occasionally conflict and do not allow for a
synergistic relationship between them.

�Airfield is a barrier to development of the north 
peninsula:
Almost half the length of Roosevelt Roads is rendered
inaccessible by the sheer length of the airfield runway.
Access to the north peninsula in particular is compro-
mised due to the relatively short stretch of land between
the runway and the ocean which is non-developable
mangrove forest. The airfield also generates substantial
noise, particularly in the Bundy area.
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Figure V.2
Summary of

Opportunities

Source: 
Consulting Team

The site affords several opportunities which will be explored further as part of the design options in the next phase of work.
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�Connection to important regional Ecosystems 
(El Yunque/wetlands)
The linkage of regional marine ecosystems to that of the
El Yunque rainforest is a rare asset. This adjacency pro-
vides a unique opportunity to forge a network of seam-
less preserves and open spaces 

�Land Fragmentation Supports Multiple Uses
The physical arrangement of land sections (peninsulas
and valleys) allow for the potential separate development
of unrelated land uses if deemed desirable by further
market analysis.

�Topography affords views in all directions
Views in all directions are afforded by the steep topogra-
phy of the Delicias Hills and other promontories around
the site.

�Sound impact from the airport is buffered by the 
Delicias Hills
Ensanada Honda is protected from intrusive airport
noise by the ribbon of hills surrounding it.

Summary of Opportunities
�Direct Highway Access at Southern Gate

Particularly good highway access is available from the
south from the Bennington Road offramp to Bundy.
This route also feeds into Langley Drive providing
access to the "Downtown" and north peninsula areas.

�Potential for a New Direct Access to Airfield 
from Highway:
The introduction of a third highway interchange in the
airport vicinity would greatly improve airport accessibility.

�Use of Existing Airfield
The airfield is well served by its support facilities and
would be a tremendous asset to certain future develop-
ment scenarios.

�Deep Sea Port for Commercial and Recreational Uses
The current dredge depth of 40' in Ensenada Honda and
30' in Bahia de Puerca widens the range of marine craft
docking possibilities.
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CB Richard Ellis Consulting (�CBRE Consulting� was retained by the Department of Economic Development and
Commerce of the Commonwealth of Puerto Rico as the lead firm for the preparation of a redevelopment plan for the
reuse and redevelopment of the 8,600-acre U.S. Naval Station Roosevelt Roads (�Roosevelt Roads�), which ceased
operations on March 31, 2004. As part of this broader effort, CBRE Consulting was tasked with conducting an 
economic and real estate market overview in order to assess the market opportunities and constraints likely to be asso-
ciated with Roosevelt Roads. The anticipated outcome of this overview is the identification of the types of land uses
that are likely to be supported from a market perspective at Roosevelt Roads. These uses will then become an input
to future conceptual planning for the site.

In conducting this review, CBRE Consulting completed the following tasks:

1. Conducted multiple site visits beginning in fall of 2003.

2. Researched economic and demographic data on Puerto Rico and the region surrounding Roosevelt Roads 
prepared by local associations and other conventional sources;

3. Interviewed representatives of universities, industry associations, government agencies, and other interested 
parties to ascertain level of potential support for development at Roosevelt Roads.

4. Contacted local real estate-related professionals in Puerto Rico in order to gather data on the various 
real estate markets; and

5. Researched and evaluated available market data for these land uses.

Introduction
& Purpose

Methodology
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Additionally, Roosevelt Roads has the potential to attract
industrial owner-occupiers, such as pharmaceutical and
high technology manufacturers.

�Although the location of Roosevelt Roads does not lend
itself to shopping center development, due to a lack of
expressway visibility and access, the site does have
characteristics that could support other types of 
retail development. A grocery-anchored neighborhood 
shopping center could potentially be supported by local
residents currently living in the area and future resi-
dents at Roosevelt Roads, if there were a significant
number of residents on the site. Additionally, specialty
retail adjacent to the water, could also be supportable if
it is developed with the appropriate mix of adjacent uses
(e.g. residential marina, lodging, and tourist-oriented facilities).

�The lodging market in Puerto Rico has been stable or
growing throughout the past ten years, as evidenced by
the steady growth in the inventory of hotel rooms on the
island. The Fajardo/Ceiba Region is known for its access
to activities and amenities such as El Yunque, the sister
islands of Vieques and Culebra, and water sport activi-
ties and golf, and is anticipated to experience increasing
demand in the lodging market. Such demand could be
captured by a potential lodging development at
Roosevelt Roads, which could capitalize on the beauty of
the site, its proximity to Vieques, and Culebra, and com-
plementary land uses (such as a marina and a golf
course) that could be accommodated on the site.

�Interviews with planning executives at two major cruise
lines resulted in the opinion that there is not sufficient
demand for a tourism port at Roosevelt Roads because of
the site�s disadvantageous location from an itinerary
planning perspective.

�According to the 2000 Census, the Fajardo/Ceiba Region
included 280,000 residents, representing approximately
7.4 percent of the total population in Puerto Rico. The
Region�s population grew by 1.0 percent per year since
1990. Population growth in the Fajardo/Ceiba Region is
projected to increase by 0.5 percent per year through
2025. Loiza and Las Piedras are projected to experience
the highest growth rates in the Region, at 0.8 percent per
year, while Ceiba and Naguabo are projected to experi-
ence lower growth rates of 0.3 percent per year. Note
that these projections were prepared by the Puerto Rico
Planning Board prior to the announcement of the closure
of Roosevelt Roads.

�Puerto Rico�s economy is largely driven by the manufac-
turing sector, namely chemical and pharmaceutical
manufacturing. Additionally, the service sector, including
tourism, is a major economic driver in Puerto Rico.

�Past case study research performed by CBRE Consulting
indicates that Roosevelt Roads has many of the attrib-
utes necessary for a Science Park. There has been 
preliminary interest expressed by both the University of
Puerto Rico and the Polytechnic University of Puerto
Rico in locating select research and development efforts
on the site. If one of the universities were to serve as an
anchor for the park, the ability to attract additional pub-
lic and private sector tenants would be greatly enhanced.
There appears to be potential demand for a Science Park
at Roosevelt Roads.

�Potential demand for industrial development at
Roosevelt Roads appears to be somewhat limited based
on the current supply of general-purpose industrial
buildings in the Fajardo/Ceiba Region and the correspon-
ding vacancy rate in the Region. However, Roosevelt
Roads does have an advantage in the presence of the base
airport, which could be attractive to industrial users.

Summary  of
Major

Findings

1. Includes the municipalities of Ceiba, Fajardo, Humacao, Las Piedras, Loiza, 
Luquillo, Naguabo, and Rio Grande.
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�There appears to be good potential for a marina at
Roosevelt Roads given its location within the
Fajardo/Ceiba Region, where many of Puerto Rico�s
marinas are concentrated, as well as its proximity to
Vieques and Culebra. However, the marina inventory in
the eastern region could be increasing significantly in
the coming years if proposed expansion plans at various
marinas are executed, which could temper demand at
Roosevelt Roads.

�Roosevelt Roads has several attributes that support the
potential for ecotourism on the site, including existing
mangroves that may be explored by hiking and/or kayak-
ing excursions, canoeing and other forms of boating that
may be launched from the existing marina on the site,
and ecotourism-oriented visits that could be organized
to the islands off the northeast coast of Puerto Rico,
such as Vieques and Culebra. Given its location, coastal
setting, and environmentally sensitive areas, Roosevelt
Roads could be well positioned to cater to this growing
tourism sector. 

�In the near term, Roosevelt Roads is not proximate to
job centers, which will temper demand for housing.
However, the Fajardo/Ceiba Region is projected to

require 13,000 new housing units by 2025 to keep up
with population growth. Therefore, future demand for
housing located at Roosevelt Roads could be strong,
either for re-use of current housing or construction of
new units, especially as jobs are attracted to Roosevelt
Roads over time. The site attributes of Roosevelt Roads,
including spectacular views and existing infrastructure
including schools, hospital, etc., as well as the future
improvements in access to San Juan via new highway
construction, could make the site an attractive location
for both the primary and second-home markets. 

�The Roosevelt Roads site provides a unique opportunity to
master plan approximately 8,600 acres of prime real
estate on Puerto Rico's desirable eastern coast. Residential
and lodging/resort uses appear to be the most readily sup-
portable uses from a market perspective. These uses could
serve as the impetus for complementary development
including supporting retail and an expansion of the mari-
na. The potential development of a Science Park on the
site could drive greater and faster absorption of other land
uses (including industrial, residential, and retail).
Although initial interest in the site has been expressed by
several universities, the true potential for future develop-
ment of this type will need to be vetted through follow up
discussions with these institutions.
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CBRE Consulting assembled and analyzed comparative
economic and demographic data including population,
household, and income trends to help inform the real
estate market analyses. Included were: 1990 Census data,
2000 Census data, and the Puerto Rico Planning Board's
population projections through 2025. The data are dis-
played in Exhibits 1 through 4 and focus on three geo-
graphic areas: Puerto Rico, the San Juan Metropolitan
Area2, and the Fajardo/Ceiba Region, which includes the
municipalities of Ceiba, Fajardo, Humacao, Las Piedras,
Loiza, Luquillo, Naguabo, and Rio Grande.

According to the 2000 Census, Puerto Rico had a total
population of slightly more than 3.8 million people (see
Exhibits 1 and 2). Between 1990 and 2000, Puerto Rico
experienced slight population growth of less than 1.0 per-
cent per year, while the median age climbed from 28.4 to
32.1 years. The population was 98.8 percent Hispanic,
with ethnic Puerto Ricans accounting for 95.1 percent of
all residents. Median household income in Puerto Rico
increased 62 percent between 1990 and 2000, from
$8,900 to $14,400, reflecting a compound annual growth
rate of 4.9 percent. While employment was strongest in
the education, health and social services, manufacturing,
and retail trade sectors, only 40 percent of the population
16 years old and older was in the labor force. In February
2004, Puerto Rico's unemployment rate stood at 10.3 per-
cent, according to the United States Department of
Labor's Bureau of Labor Statistics. In fiscal year 2002, the

most recent year for which data were available, real Gross
National Product declined 0.2 percent in Puerto Rico.
This can be explained by the Puerto Rican economy�s
heavy dependence on the United States' economy, whose
well-documented downturn has negatively affected 
Puerto Rico.

San Juan has long been the commercial center for Puerto
Rico. In addition to being the island's capital city, San
Juan is the hub of the primary metropolitan area, which
houses about 30 percent of the island�s total population
and households. As displayed in Exhibit 2, Metropolitan
San Juan's population was relatively more affluent and
slightly older than the island-wide average in 2000, with
a median household income ranging between $12,852
and $26,211 and median age ranging between 30.8 and
35.0 years3. Although poverty in most of the municipalities
within the Metropolitan Area was significantly less than the
island-wide average of 44.6 percent, Catano was higher with
46.7 percent of its residents below the poverty line.

As shown in the following table, Puerto Rico's population
is projected to grow by 11 percent to 4.2 million residents
by 2025, according to government projections. The most
significant population growth is projected for Toa Alta, a
municipality directly west of San Juan, which is expected
to grow by 25,000 residents (38.7 percent), while Catano
is expected to see the largest decline in population 
(negative 1.7 percent). 

Overview:
Puerto Rico

2. The San Juan Metropolitan Area includes the following municipalities: Bayamon, 
Carolina, Catano, Guaynabo, San Juan, and Trujillo Alto.

3. Median household income and median age data are only available by municipality. 
As a result, a range is cited for the San Juan Metropolitan Area.



Municipality
2000

Population
2025

Population Amount Percent

Toa Alta 64,261 89,125 24,864 38.7%

Gurabo 36,878 46,091 9,213 25.0%

Penuelas 26,794 33,099 6,305 23.5%

Las Piedras 34,600 42,520 7,920 22.9%

Loiza 32,617 40,048 7,431 22.8%

Bayamon 224,153 231,381 7,228 3.2%

San Juan 434,519 443,778 9,259 2.1%

Mayaguez 98,393 98,454 61 0.1%

Vieques 9,107 9,063 (44) (0.5%)

Catano 30,027 29,513 (514) (1.7%)

Puerto Rico 400,383 10.5%
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Table A.1
Projected
Population Growth
in Puerto Rico: 
Municipalities
Experiencing the
Greatest and Least
Growth by Percent
Change
2000�2025

Sources: Puerto Rico
Planning Board; and
CBRE Consulting
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The northeastern coast of Puerto Rico is home to Roosevelt
Roads, and for the purposes of this report, CBRE Consulting
examined the demographic and economic characteristics of
the eight municipalities within the Fajardo/Ceiba Region
(see Exhibit 2). In 2000, the Region had a total of 280,000
residents, having grown 1.0 percent per year since 1990 (see
Exhibits 3 and 4). Median household income ranged from
$11,200 to $16,400 in the eight municipalities, with Ceiba
claiming the most affluent population in the Region
($16,400). Loiza and Naguabo had the two lowest median
household income figures, at $11,200 and $11,500, respec-
tively. The average household size in the Region was 3.05,
higher than the island-wide average and primarily attributable
to the 3.38 average household size in the municipality of
Loiza. Fajardo and Ceiba each trailed the island-wide 
average in household size, with 2.86 and 2.92 persons per
household, respectively. The median age in the Region was
consistent with the island average, ranging from 27.2 to 32.2
years. The largest municipality in terms of population was
Humacao, while Ceiba was the smallest. 

The labor force in the Fajardo/Ceiba Region was consistent
with the island average, with 39.9 percent of the 16-and-older
population in the job market. The strongest employment 
sectors were also consistent with the island, as education,
health, and social services and manufacturing were the sectors
with the highest employee counts.

Population growth in the Fajardo/Ceiba Region is projected
to increase by 0.5 percent per year through 2025. Loiza and
Las Piedras are projected to experience the highest growth
rates in the Region, at 0.8 percent per year, while Ceiba and
Naguabo are projected to experience lower growth rates of
0.3 percent per year. (Note that these projections were pre-
pared by the Puerto Rico Planning Board prior to the
announcement of the closure of Roosevelt Roads.)

Puerto Rico�s economy is largely driven by the manufactur-
ing sector, which generated 45.7 percent of net domestic
income in 2002, according to the Government Development
Bank. The service sector, including tourism, is also a signifi-
cant force on the island, having accounted for 51.7 percent of
non-farm payroll employment and 40.5 percent of net
domestic income in fiscal year 2002. Within key economic
sectors, the following trends have emerged in recent years:

�The chemical industry led the manufacturing sector in 
fiscal year 2002, with a 63.7 percent share of net domestic
manufacturing income. Other key industries within the
manufacturing sector include machinery and food.

�The widening presence of the pharmaceutical industry in
Puerto Rico has positively impacted the island�s economy
in recent years. The industry experienced a 6.9 percent and
6.3 percent increase in employment in calendar years 2001
and 2002, respectively, which were the highest growth
rates in many years. The pharmaceutical industry has
been the driving force behind the island�s growth in
exports in recent years. Drug exports more than tripled
between fiscal years 1997 and 2002, from $8.3 billion to
$31.1 billion.

�Tourism represents a small segment of the economy when
measured in terms of direct expenditures by non-resident
tourists, but the importance of tourism is much greater
when the impact of employment and income multipliers
are considered. Steady growth in visitor expenditures over
the past decade not only helped the tourism industry, their
effects rippled into related industries such as transportation,
communications, and retail trade. The tourism sector has
been growing in terms of the number of visitors coming 
to the island, visitor expenditures, and the total 
inventory of hotel rooms on the island.

The
Fajardo/Ceiba

Region

Key
Industries in
Puerto Rico
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CBRE Consulting analyzed real estate market data for Puerto Rico and the region surrounding Roosevelt Roads from a
variety of sources, including the Puerto Rico Industrial Development Company (�PRIDCO�), the Puerto Rico Tourism
Company, the Puerto Rico Ports Authority, and the U.S. Census, to gain an understanding of the local real estate mar-
ket. Additionally, CBRE Consulting interviewed a number of local professionals in various industries as well as local
governmental departments to better understand the science park, industrial, retail, tourism, and residential markets.
These interviews provided a significant amount of data on the local real estate market because the area lacks a conven-
tional real estate database or entity that collects and reports market statistics.

Roosevelt Roads is located on the eastern coast of Puerto Rico, just east of and adjacent to the small municipality of
Ceiba. Northeast Puerto Rico is home to the largest rain forest in the U.S. National Forest System (El Yunque) and
Luquillo Beach, which is one of the best-known beaches on the island. It is also known for golf courses, diving, snor-
keling, kayaking, fishing and sailing trips from Fajardo, historic plazas, and its proximity to the sister islands of
Vieques and Culebra (the Spanish Virgin Islands). Vieques is known for its bioluminescent bay and a recently restored
lighthouse while Culebra has a nature preserve and many attractive beaches.

A science park (�Science Park�) is defined as �an organization managed by specialized professionals, whose main aim
is to increase the wealth of its community by promoting the culture of innovation and the competitiveness of its asso-
ciated businesses and knowledge-based institutions. To enable these goals to be met, a Science Park stimulates and
manages the flow of knowledge and technology amongst universities, R&D institutions, companies, and markets; it
facilitates the creation and growth of innovation-based companies through incubation and spin-off processes; and 
provides other value-added services."4 A Science Park may include private sector users and/or an affiliation with a 
university or other public sector users (e.g., governmental laboratories).

Introduction

Location

Science Park
Market

4. International Association of Science Parks.
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Science Park Location Criteria
Although there are no existing Science Parks in Puerto
Rico at this time, location criteria for Science Parks in the
mainland U.S. may be utilized to help assess the poten-
tial for a Science Park at Roosevelt Roads. In a recent
research study, CBRE Consulting analyzed Science Park
attributes by researching select successful Science Parks
including the following: Stanford Research Park in Palo
Alto, California; Princeton Forrestal Center in
Plainsboro, New Jersey; Johns Hopkins Bayview Research
Campus in Baltimore, Maryland; University of California
at San Francisco in San Francisco, California; and Irvine
University Research Park in Irvine, California. Case
study research found consistency in several key attributes
for successful Science Parks, including:

�Convenient transportation access from desirable 
residential communities or neighborhoods where
researchers are likely to reside. Both vehicular and public
transit access are important.

�Sufficiently large site to accommodate a range of uses,
including academic research laboratories, space for
start-up firms, and established successful firms.

�An attractive �lifestyle� environment that provides land-
scaped open space and recreational facilities. Adjacent
open space and nearby commercial districts providing
amenities such as restaurants, a hotel, support retail, and
services are important factors. A campus environment can
be achieved in an urban area if the site is large enough to
benefit from specialized urban design applications. 

A June 1998 study of 18 international Science Parks by
the Association of University Related Research Parks pro-
vides insight into the critical components of successful
parks. The major components common to 75 percent of
Science Parks surveyed included:

! Affiliation with academic medical center

! Wet lab space

! Incubator space

! High speed data links

Major characteristics of the surveyed parks included:

�Average park size was 150 acres accommodating 1.4 mil-
lion square feet of building area.

�Average annual absorption for private space was 60,000
square feet, ranging from 25,000 to in excess of 200,000
square feet.

�Universities, governments, or non-profit entities developed
90 percent of the survey parks.

�Economic benefits, including job creation, were the
main reason for Science Park development.

In a second recent study, CBRE Consulting analyzed sev-
eral other Science Parks, including the following: Mission
Bay in San Francisco, California; University Park at
Massachusetts Institute of Technology in Cambridge,
Massachusetts; and Virginia Biotechnology Research Park
in Richmond, Virginia. Case study research identified crit-
ical elements to develop, grow, and attract companies to a
Science Park, including:

�Close proximity to a major biotechnology research 
university, research clinics, laboratories, or major biotech-
nology/ pharmaceutical company bearing recognition as
a leader in one or more scientific fields relevant to the
park�s planned orientation.
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�The presence of a high-quality human resources pool,
generally provided by local industry and universities.

�Presence of a strong business infrastructure, such as
lawyers, accountants, venture capitalists, and suppliers.

�Availability of good quality housing nearby, suitable for
research scientists who command good salaries and who
are accustomed to excellent housing.

�Provision of transportation access to the park that
allows reasonable commute times from housing areas to
the research park and between the research park and
university.

�Provision of regional transportation access, including air
access, both for transporting personnel and for trans-
porting highly valued cargo; excellent highway access is
important for connecting to nearby major cities.

�Presence of environmental amenities, such as views,
landscaping, open space, jogging trails, and exercise
facilities.

�Provision of a high quality of living including climate,
quality of infrastructure, cultural, and recreational
amenities.

University Interest in Roosevelt Roads
Roosevelt Roads has the potential to offer many of these
location criteria to prospective tenants in a Science Park,
given its large size, proximity to housing (both on and off
the base), natural beauty, and complementary uses envi-
sioned as part of the redevelopment plan. It would be likely
that a university would be necessary to anchor a Science
Park at Roosevelt Roads. With renovation of some of the
existing single-family housing, Roosevelt Roads could
provide an appealing package to prospective Science Park

tenants including office buildings and housing in a high-
ly attractive physical setting. Additionally, a university
anchor would attract scientists, researchers, and graduate
students to the site, who might utilize the well-educated
workforce in Puerto Rico. Several universities and
research institutions have expressed interest in the possible
use of Roosevelt Roads as a future location for science-
related activities. They are detailed as follows.

�The University of Puerto Rico has a Primate Center at
Sabana Seca, which is approximately 10 miles west of
San Juan. The University also operates the Cayo
Santiago field station, located on an island off the coast
of Puerto Rico to the south of Roosevelt Roads. Cayo
Santiago is a free-ranging colony of rhesus monkeys,
which is used primarily for behavioral research.
Researchers from institutions such as Harvard
University and Columbia University visit Cayo Santiago
every year to study the monkeys with their staff. The
University is in need of housing as well as support facil-
ities such as offices, laboratories, a vivarium, and lecture
halls near the island. The University is interested in
combining its primate research with a tourism compo-
nent such as a natural history museum and planetarium
to attract visitors and provide outreach regarding its 
mission. Such a tourism/outreach component has been
integrated in other primate centers in the U.S. such as
the Tulane National Primate Research Center and the
Washington National Primate Research Center.

�Polytechnic University of Puerto Rico has expressed inter-
est in locating a Center for Ocean Research and
Engineering at Roosevelt Roads. Requirements for the facil-
ity would include approximately 10,000 square feet of
building space for classrooms, laboratories, and offices.
The space would need to be located close to a marina/dock
that could handle boats up to 100 feet in length.

�Industry/University Research Consortium (�INDUNIV�)
is an organization committed to promoting collaboration



Year Square Feet

1998 276,696

1999 336,826

2000 144,698

2001 240,228

2002 133,693

Total 1,132,141
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among industry, academia, and government to solve scientific problems of interest to Puerto Rico. Members of
INDUNIV include Abbott, Amgen, Hewlett-Packard, Pfizer, the Polytechnic University of Puerto Rico, the University
of Puerto Rico System, and PRIDCO, among others. INDUNIV is planning future science centers, including ones
focused on pharmaceutical and biotechnology regulation, biomedical materials science, dry delivery systems, and bio-
pharmaceutical science and engineering. Roosevelt Roads could potentially be the location of a future INDUNIV sci-
ence center.

Conclusions
Roosevelt Roads has many of the attributes necessary for a Science Park, as identified by past case study research per-
formed by CBRE Consulting. Given the potential interest expressed by both the Polytechnic University of Puerto Rico
and the University of Puerto Rico in locating select research and development efforts on the site, there appears to be
potential for a Science Park at Roosevelt Roads. If one of the universities were to serve as an anchor for the park, the
ability to attract additional public and private sector tenants would be greatly enhanced.

Puerto Rico
The industrial market in Puerto Rico is characterized primarily by owner-occupied manufacturing facilities (including,
in particular, pharmaceuticals) and for-lease properties owned by PRIDCO. PRIDCO estimates that it owns approxi-
mately 88 percent of the total industrial space available for lease in Puerto Rico. As of April 1, 2004, PRIDCO owned
approximately 24.8 million square feet of industrial buildings. Of this total, approximately 75 percent was leased. Of
the 25 percent of inventory that was vacant, 23 percent was reserved for prospective tenants and 17 percent was under
negotiation. Historical construction of PRIDCO-owned industrial facilities is detailed in the following table.

Industrial
Park Market

Table A.2
Historical

Construction of
PRIDCO-Owned

Industrial 
Facilities

Completed for
Fiscal Years Ended

June 30

Sources: PRIDCO; and
CBRE Consulting.

As detailed in Table A.2, PRIDCO constructed on average
just over 225,000 square feet of new industrial space per
year between 1998 and 2002. During this five-year period,
the overall supply of industrial space owned by PRIDCO
increased by the modest amount of approximately 4.7 per-
cent. Anticipated construction of future industrial facili-
ties by PRIDCO is detailed in the following table
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Year Square Feet

2003 505,000

2004 563,000

2005 428,000

2006 447,000

2007 467,000

Total 2,410,000

Table A.3
Projected

Construction of
Industrial Facilities

to be Completed 
During Fiscal Years

Ending June 30

Sources: Puerto Rico
Planning Board; and

CBRE Consulting.

Historically, PRIDCO constructed general-purpose buildings in advance of demand and special industrial buildings on
demand. For several years prior to fiscal year 2003, PRIDCO did not construct general-purpose buildings in advance
of demand but began to do so again in that fiscal year. As a result, four new projects and four remodeling projects were
under development in 2003. These circumstances account for the difference between the average construction per year
that occurred between 1998 and 2002 and the construction that is projected to occur between 2003 and 2007

Fajardo/Ceiba Region
As of April 1, 2004, PRIDCO owned approximately 2.5 million square feet of industrial buildings in the Fajardo/Ceiba
Region. This accounted for approximately 10 percent of its island-wide inventory. The following table details the allo-
cation of industrial space by municipality in the Region.

As detailed in Table A.3, as of March 31, 2003, PRIDCO
projected that it would construct a total of just over 2.4
million square feet of industrial space between 2003 and
2007, or an average of approximately 482,000 square feet
per year. During this five-year period, it is projected that
PRIDCO�s overall inventory will increase by approximately
9.5 percent, double that which was experienced between
1998 and 2002.

Ceiba Fajardo Humacao
Las

Piedras Loiza Luquillo Naguabo
Rio

Grande Total

Total Inventory 177,031 276,313 820,077 299,148 113,667 268,995 222,406 354,459 2,532,096

Vacancy Rate 13% 21% 11% 0% 20% 21% 10% 57% 19%

As shown in Table A.4, the greatest amount of PRIDCO-owned As shown in Table A.4, the greatest amount of PRIDCO-
owned industrial space in the Fajardo/Ceiba Region is located in Humacao (32 percent), followed by Rio Grande with
14 percent and Las Piedras with 12 percent. The overall vacancy rate for the Region is 19 percent, and the individual
municipality vacancy rates range from zero percent to 57 percent. Ceiba, the municipality closest to Roosevelt Roads,
has the smallest amount of industrial space with just over 177,000 square feet and a current vacancy rate of 13 per-
cent. In addition to the PRIDCO-owned industrial facilities in the area, Roosevelt Roads has some existing industrial
and warehouse buildings near the base airport that may be reused in conjunction with future airport activity

Table A.4
PRIDCO-Owned
Industrial Facilities
in the
Fajardo/Ceiba
Region
As of April 1, 2004

Sources: PRIDCO; and
CBRE Consulting.

F INAL DRAFTA.a III: Overview of Real Estate Market Trends & Conditions / A.a 13



Roosevelt Roads Reuse Plan: Site, Context, & Market Conditions  Appendix A.a

F INAL DRAFTA.a III: Overview of Real Estate Market Trends & Conditions / A.a 14

Conclusions
With just over 2.5 million square feet of industrial space owned by PRIDCO (10 percent of PRIDCO�s total inventory
of industrial space in Puerto Rico) and an average vacancy rate of 19 percent, the current supply of industrial space in
the Region appears to be adequate to serve its needs. This would indicate that the potential for industrial development
at Roosevelt Roads is somewhat limited unless it was for an owner-occupier such as a pharmaceutical manufacturing
plant. However, Roosevelt Roads does have an advantage in the presence of the base airport, which could be attractive
to potential industrial users. These future users would benefit from proximity to the airport if their operations require
cargo transport, charter flights, or other aviation needs that might be fulfilled through the base airport. Proximity to
the base airport could reduce the additional costs and inconvenience of using a facility that is farther away from
their operations

Retail
Market

Puerto Rico
Driven by consistently strong sales, Puerto Rico's retail
market experienced a development boom in the 1990s,
with about 11 million square feet of new retail space con-
structed between 1996 and 1999. The market is dominated
by shopping centers with big box retailers as anchor ten-
ants and demand for retail space in Puerto Rico continues
to be strong. Although development has stalled since the
expansion period of the 1990s, the island-wide vacancy
rate is approximately 5.0 percent and rental rates have
been stable, according to James DeWinter, CB Richard
Ellis' Director of Retail Services for Latin America and the
Caribbean. In fact, major retailers located in Puerto Rico
continue to seek expansion opportunities, while big box
retail chains without a presence in Puerto Rico look for
opportunities to penetrate the market.

As shown in Table A.5 at right, retail sales in Puerto Rico
increased 46 percent between 1992 and 1997, the most
recent years for which data were available. Particularly
strong sales occurred in Automotive Dealerships, which
accounted for 14 to 20 percent of total retail sales and
increased twofold in the five-year period. 

Retail Category 1992
(millions)

1997
(millions)

Change

Building Materials $616 $973 58.0%

General Merchandise $1,503 $2,230 48.4%

Food $2,960 $3,621 22.3%

Automotive dealers $1,688 $3,396 101.2%

Gasoline Service Stations $711 $1,141 60.5%

Apparel and Accessories $1,205 $1,414 17.3%

Home Furniture $772 $1,119 44.9%

Eating & Drinking $934 $1,445 54.7%

Drug and Proprietary $657 $897 36.5%

Misc. Retail $661 $853 29.0%

Total $11,707 $17,088 46.0%

Table A.5
Comparison of
Total Retail Sales,
Puerto Rico
1992 & 1997

Sources: U.S. Census
Bureau; and CBRE
Consulting
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Geographic Area Total Retail
Sales (000s)

Total
Establishments

Puerto Rico $17,087,950 14,582

San Juan Region $8,540,285 5,414

Fajardo/Ceiba Region $884,889 877

Ceiba $13,656 32

Fajardo $236,936 207

Humacao $365,303 303

Las Piedras $69,273 120

Loiza $18,796 37

Luquillo $32,184 56

Naguabo $22,138 40

Rio Grande $90,603 82

Table A.6
Sales in Retail

Establishments, by
Municipality

1997

Sources: U.S. Census
Bureau; and CBRE

Consulting

Table A.6 identifies the San Juan Region as Puerto Rico's
primary retail market, having accounted for half of total
retail sales in Puerto Rico in 1997. Among its many retail
offerings, the San Juan Region boasts two shopping centers,
Plaza las Americas and Plaza Carolina, with more than
one million square feet of space. Although the San Juan
population could support additional retail space, a scarci-
ty of suitable land prevents further large-scale develop-
ment. Sales in the Fajardo/Ceiba Region were more mod-
est, with Fajardo and Humacao constituting the 
primary retail centers in the Region. The PMI Realty-
owned shopping centers in Humacao (Plaza Palma Real)
and Fajardo (Plaza Fajardo) are currently each 100 per-
cent occupied and generate $370 and $340 in sales per
square foot, respectively

Conclusions 
The majority of shopping centers in Puerto Rico are on major thoroughfares or expressways with good visibility and
access. Developers and retailers insist on these characteristics for community or larger shopping centers, like those
found in the San Juan Region and Plaza Fajardo in Fajardo. Roosevelt Roads does not fit the criteria for shopping center
development because of its location off the highway. Along the same lines, big box retailers are not likely to be attracted
to existing buildings at Roosevelt Roads, since they too demand highway visibility and good access.

Roosevelt Roads does have characteristics that could lend the site to other types of retail development. A grocery-
anchored neighborhood shopping center could potentially be supported by local residents currently living in the area
and future residents at Roosevelt Roads. However, the Amigo�s grocery store in Ceiba does not perform particularly
well, and Roosevelt Roads would need to attract a significant number of new residents in order to support an additional
grocery store in the area. Specialty retail, adjacent to the water, could also be supportable if it is developed with the
appropriate mix of adjacent uses (e.g., residential, marina, lodging, and tourist-oriented facilities).
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Although tourism in Puerto Rico represents a small seg-
ment of the economy when measured in terms of direct
expenditures by non-resident tourists, its overall impor-
tance and impact is much greater in terms of employment
and income multipliers. There were approximately 4.4
million visitors to Puerto Rico during fiscal year 2002.
These visitors spent a total of nearly $2.4 billion during
their time on the island. Total direct, indirect, and
induced employment in the tourism industry during 
fiscal year 2002 was just over 56,000 persons.

Lodging: Puerto Rico
There were a total of 12,768 hotel rooms5 in Puerto Rico
as of June 30, 2002 (see Exhibit 6). The inventory of hotel
rooms was split between metropolitan area hotels and non-
metropolitan area hotels. Approximately 76 percent of the
hotel rooms were in tourist hotels, which are facilities that
include one of the following attractions: casino, restaurant,
beach, swimming pool, water sport facilities, and outdoor
sport facilities. The island-wide inventory of hotel rooms
has been growing steadily during the past ten years, experi-
encing a compound annual growth rate of 4.1 percent dur-
ing the 1993-2002 period, which equates to an average
addition of 465 rooms to the total inventory per year.

The average annual occupancy rate for all hotels and
paradores in Puerto Rico has been declining or stagnant in
recent years, much like hotel occupancy rates in other
regions within the U.S. (see Exhibit 7). The average annu-
al occupancy rate for fiscal year 2002 was 63 percent for
all hotels, 70 percent for metropolitan area hotels, 58 per-
cent for non-metropolitan area hotels, and 46 percent for
paradores. These rates indicate a decrease of approximate-
ly 12 percent from the highest rates achieved during the
1993 to 2002 period, in fiscal year 1999. During the 1993
to 2002 period, the average annual occupancy rate ranged
from 63 percent to 72 percent, with the peak occurring in
1999 and the low occurring in 2002.

The Puerto Rico Trade and Convention Center District is
under development in San Juan, situated on 113 acres of
land and anticipated to encompass over 4.0 million
square feet upon buildout. The mixed-use development is
anchored by a 1.3 million-square-foot convention center,
which is expected to be completed in September 2005.
The convention center will be complemented by a hotel
(which includes 81,000 square feet of meeting space),
717,000 square feet of office space, 163,000 square feet of
commercial space (including a 62,000-square-foot cine-
ma), and 225 residential units. As of September 2003, the
convention center was 29 percent complete.

Lodging: Fajardo/Ceiba Region 
The northeast region of Puerto Rico is regarded as one of
the premiere destinations on the island due to its proxim-
ity to El Yunque and the sister islands of Vieques and
Culebra (known as the Spanish Virgin Islands) and its
abundance of golf courses and marinas. Several well-
known hotels are located in the Fajardo/Ceiba Region,
including the Westin Rio Mar Beach Resort and Ocean
Villas in Rio Grande and the Wyndham El Conquistador
Resort and Las Casitas Village in Fajardo. The Westin Rio
Mar Beach Resort is a 600-room property with two 18-
hole championship golf courses. Adjoining the resort is
the Ocean Villas development, which includes 58 one,
two, and three-bedroom beachfront condominium villas.
Approximately 65 percent of the Westin Rio Mar's busi-
ness is groups while the remaining 35 percent is leisure.

The Wyndham El Conquistador Resort is a 750-room
property with eleven restaurants, casino, 18-hole golf
course, spa and fitness center, shopping arcade, marina,
and offshore island with water sport activities and beach-
es. Las Casitas Village offers 144 deluxe rooms and suites
in 90 condominium-hotel villas. The units range in size
from one to three bedrooms and are operated by the resort
under a rental agreement with the condominium owners.
Approximately 60 percent of El Conquistador's business
is groups while the remaining 40 percent is leisure.

Tourism &
Lodging
Markets

5. Includes establishments endorsed by the Puerto Rico Tourism Company only.
6. Metropolitan area comprises San Juan's urban areas as classified by the Puerto Rico 

Planning Board, including the municipalities of San Juan, Bayamon, Guaynabo, 
Catano, Trujillo Alto, and Carolina. Non-metropolitan area includes 
urban and rural areas other than the San Juan Metropolitan Area.
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Project Municipality
Total 
New 

Rooms

New
Hotel

Rooms

New
Condo/

Hotel Keys

New
Villas

Turisticas

New
Timeshare

Rooms

Start
of

Construct.

Start 
of 

Operation

InterContinental
Cayo Largo Resort Fajardo 314 314 0 0 0 2000 n/a

Las  Casitas II-
Wyn. El Conquistador Fajardo 137 0 137 0 0 Apr. 2003 Jul. 2004

Paradisus Sol Melia
(1st phase) Rio Grande 490 490 0 0 0 Nov. 2000 Mar. 2004

Villa
Castillo Humacao 24 0 0 24 0 Jan. 2004 Oct. 2004

Fairmont Resort
Coco Beach Rio Grande 412 412 0 0 0 Jun. 2004 Sep. 2006

Cotton Bay 
Resort Naguabo 256 100 156 0 0 n/a n/a

J.W. Marriott Dos
Mars (1st phase) Fajardo 350 350 0 0 0 n/a n/a

King�s Place Resort
Spa & Casino Rio Grande 110 110 0 0 0 n/a n/a

Mandarin Oriental
Palmas del Mar Humacao 252 152 100 0 0 n/a n/a

San Miguel Partners
(Four Seasons) Luquillo 375 250 50 0 75 n/a n/a
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Table A.7
Under
Construction and
Planned Resort
Projects
in the
Fajardo/Ceiba
Region

Sources: Puerto Rico
Tourism Company; and
CBRE Consulting

The Fairmont Resort at Coco Beach is a five-star resort that is anticipated to include a spa and two 18-hole golf courses. The
Inter-Continental Cayo Largo Resort is a luxury resort that will include four restaurants, two bar and lounge facilities, meeting
space, spa and fitness center, 18-hole championship golf course, and tennis courts. Construction is presently 90 percent com-
plete but due to ongoing legal issues, the anticipated completion date and commencement of operations is unknown. Las
Casitas II is the second phase of the Las Casitas development at the Wyndham El Conquistador, which is slated to add 67 lux-
ury villas and two swimming pools to the Las Casitas property. The Paradisus Sol Melia is an all-inclusive resort with hotel,
spa, and meeting facilities. This property will be Puerto Rico�s first all-inclusive resort.

There are several new resorts that are under construction or planned in the Fajardo/Ceiba Region, as detailed in the table below.
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Lodging Conclusions 
The lodging market in Puerto Rico has been relatively 
stable throughout the past ten years, even after the events
of September 11, 2001, due to Puerto Rico�s aggressive
marketing strategy, which offered travel incentives and 
significant discounts. The steady growth in the inventory
of hotel rooms on the island indicates continuous demand
for new product that appeals to both business and leisure
travelers. Although there are a significant number of proj-
ects under construction or planned in the Fajardo/Ceiba
Region, only three are under construction currently, with
two of the three having planned openings in 2004. As the
Region is known for its access to activities and amenities
such as El Yunque, the sister islands of Vieques and
Culebra, and water sport activities and golf, it is anticipated
to experience increasing demand in the lodging market.
Such demand could be captured by a potential lodging
development at Roosevelt Roads, which could capitalize on
the beauty of the site, its proximity to Vieques, and
Culebra, and complementary land uses (such as a marina
and a golf course) that could be accommodated on the site.

The Cruise Industry: Puerto Rico
The Caribbean is a popular cruise destination and cur-
rently San Juan and Ponce are the only ports in Puerto
Rico that host cruise lines. Cruise ship trips to Puerto
Rico totaled 625 in 2002, with 1,276,301 cruise ship vis-
itors and $129.1 million in spending. The number of
cruise ship trips to Puerto Rico has declined during the
past ten years, decreasing at an average annual rate of -3.0
percent per year during the 1993�2002 period, although
the total number of cruise ship visitors has increased at a
rate of 2.3 percent per year during that same period.
Puerto Rico is disadvantaged compared to other
Caribbean ports because cruise lines generally make San
Juan their first port of call in the Caribbean, en route from
homeports in Florida, which results in ships arriving late
in the day and spending very few hours on the island
before leaving for the next port.

CBRE Consulting interviewed a representative within the
planning department at Carnival Cruise Lines to gauge its
potential interest in the possible creation of a tourism port
at Roosevelt Roads. At this time, Carnival has no interest
in the Roosevelt Roads site because the location does not
work from an itinerary planning perspective either as a
homeport or as a destination within Puerto Rico. Carnival
did not expect that its opinion would change in the 
foreseeable future.

CBRE Consulting also interviewed a representative within
the planning department at Norwegian Cruise Line
(�NCL�) and found out that NCL has made a decision to
leave Puerto Rico altogether after April 2004. NCL cur-
rently has one ship that uses San Juan as a homeport and
that ship has been redeployed to Hawaii starting May
2004. Furthermore, the NCL ships that cruise in the
Eastern Caribbean are not scheduled to make port of call
stops in San Juan. At this time, NCL does not have any
plans to homeport a ship in Puerto Rico or to make any
consistent port of call stops in Puerto Rico. As a result,
NCL would not consider Roosevelt Roads as a potential
port (homeport or port of call) in the near term or 
foreseeable future.

Cruise Industry Conclusions. 
Due to Puerto Rico�s location within the Eastern
Caribbean, most cruise ships that make port of call stops
in San Juan do so for only a partial day, often in the after-
noon and evening. As a result, San Juan is an attractive
destination because passengers can enjoy city activities
during their brief time on the island. Both interviews with
planning executives at two major cruise lines resulted in
the opinion that there is not sufficient demand for a
tourism port at Roosevelt Roads because of the site�s 
disadvantageous location from an itinerary planning
perspective.

7. Incentive Program to Promote & Regulate Nautical Tourism in Puerto Rico, 
October 6, 2003 by Dornbusch Associates.
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Marinas and Nautical Tourism: Puerto Rico
The marinas in Puerto Rico primarily cater to individual boat owners, as opposed to nautical tourism, which includes
charter fleets and mega yachts that are available for rent by tourists with or without crews. There are currently no
charter fleets and very few mega yachts based in Puerto Rico. Puerto Rico does offer some competitive advantages for
nautical tourism such as access to the sister islands of Vieques and Culebra, the relatively inexpensive cost of fuel,
and an infrastructure of services and facilities such as airports, hotels, restaurants and shops that appeal to nautical
tourists. However, Puerto Rico's position to attract nautical tourists is disadvantaged by the excise tax levied on boat
owners and the lack of development incentives offered to induce investment in boats used for nautical tourism.

Marinas and Nautical Tourism: Fajardo/Ceiba Region.
There are a total of 41 marinas in Puerto Rico, which are distributed throughout the island but are concentrated
(approximately 70 percent) in the eastern region (which includes the municipalities of Fajardo, Ceiba, Naguabo,
Humacao, Yabucoa, and Maunabo).8 In the eastern region, there are a total of approximately 3,600 spaces, which are
distributed into wet slips (approximately 62 percent) and dry stacks (approximately 38 percent), as show in Table A.8
below. Although specific occupancy data were not available for the marinas, anecdotal information suggests that occu-
pancy is high for smaller slips (90 percent or greater) and low for larger slips (46 feet and up). 

Marina Name Wet
Slips

Dry
Stacks

Total
Spaces

Puerto Chico 278 276 554

Sea Lovers 110 0 110

Villa Marina 266 576 842

Puerto del Rey 1,000 524 1,524

El Conquistador 22 0 22

Isleta Marina 240 0 240

Palmas del Mar 230 0 230

Roosevelt Roads 72 0 72

Total 2,218 1,376 3,594

Table A.8
Marinas in the
Eastern Region of
Puerto Rico

Sources: Robert F.
McCloskey Associates;
Puerto del Rey, Inc.; and
CBRE Consulting.

8. Robert F. McCloskey Associates
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Marina Name Wet Slip Expansion

Puerto Chico 150

Sea Lovers 100

Palmas del Mar 180

Sun Bay 282

Fajardo Bay (Puerto Real) 250

Total 962

Several marinas in the eastern region have plans for
potential wet slip expansion. These potential expansions
could increase the inventory in the region by approxi-
mately 1,000 wet slips, or 27 percent, as detailed in the
following table. 

Table A.9
Eastern Region

Marinas with
Planned

Expansions

Sources: Robert F.
McCloskey Associates;

Puerto del Rey, Inc.; and
CBRE Consulting.

Roosevelt Roads has an existing marina that includes 72
boat slips and 25 moorings. Each boat slip is approxi-
mately 12 feet in width and most are approximately 31
feet long, with a few in the range of 17 to 25 feet. The
facility is generally in good condition as it is relatively new.

Marinas and Nautical Tourism Conclusions.

There appears to be good potential for a marina at
Roosevelt Roads given its location within the
Fajardo/Ceiba Region, where many of Puerto Rico�s mari-
nas are concentrated, as well as its proximity to Vieques
and Culebra due to the attractions on those islands, such
as beaches, snorkel/dive sites, restaurants, shops, and the
bioluminescent bay in Vieques. However, the inventory in
the eastern region could be increasing significantly in the
coming years if possible expansion plans at various 
marinas are executed, which could temper demand at
Roosevelt Roads.

Ecotourism 
�Ecotourism� and �soft adventure� are the fastest growing
tourism sectors in the United States. Roosevelt Roads
potentially could be an ideal site for ecotourism due to its
location and setting. CB Richard Ellis Consulting gathered
the following information on ecotourism for various 
projects in recent years. 

According to Eco-Tourism International, �Tourism is
changing rapidly as nature, heritage, and recreational des-
tinations become more important, and as conventional
tourism is forced to meet tougher environmental require-
ments.� Ecotourism is defined by The Ecotourism Society
as �responsible travel to natural areas, which conserves the
environment and sustains the well-being of local people.�

The Ecotourism Market: In the late 1990s, a survey of
3,342 households by Bruskin Goldring for Visit Florida,
designed to produce a representative sample of the 47
mainland states outside Florida, found that regardless of
the destination of their vacation, respondents had an
even chance (48.1 percent) of participating in nature-
based activities during their trip. Furthermore, 30 percent
of respondents planned trips that focused some or a
majority of time on nature-based activities.

Green Travel Products: The Travel Industry Association
of America estimated in the late 1990s that 83 percent of
U.S. travelers are inclined to support �green� travel 
companies and are willing to spend an average of 6.2 
percent more for travel services and products provided by
environmentally responsible travel suppliers. For example,
an additional $2 million in new business and a higher
occupancy rate was achieved at the Boston Plaza Hotel in
Boston after the hotel implemented environmentally con-
scious initiatives, energy efficient lighting, water efficient
showerheads, comprehensive recycling, and thermopane
windows and a filtration system that allow the hotel to recycle
two-thirds of its water and retain most of its heat.
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Recreation Activity: A survey of 2,009 Americans con-
ducted by the Recreation Roundtable in recent years
reported that nearly six in ten respondents participate in
outdoor recreation at least monthly. Their motivations
are fun, relaxation, stress relief, experiencing nature, and
exercise. Midwesterners are the most active, with 66 per-
cent taking part in outdoor recreation. Northeasterners
are the second most active at 59 percent, followed by
Westerners at 56 percent, and Southerners at 51 percent.

Wildlife-Watching: The National Survey of Fishing,
Hunting, and Wildlife-Associated Recreation in the late
1990s found 62.9 million U.S. residents (31 percent of
the U.S. population 16 years and older) enjoyed a variety
of wildlife-watching activities. A total of 60.8 million people
enjoyed wildlife around their homes while 23.7 million
took trips away from their homes for the primary purpose
of participation in wildlife-watching recreation. Wildlife-
watching participants spent $9.4 billion on trips to pursue
their activities.

Adventure Travel: According to the Adventure Travel
Society, adventure travel is a $200 billion business in the
United States. In the U.S. there are 10,000 adventure
travel companies and 147 million people have 
experienced some form of adventure travel.

Ecotourism Conclusions: Roosevelt Roads has several
attributes that support the potential for ecotourism on the
site, including existing mangroves that may be explored
by hiking and/or kayaking excursions, canoeing and other
forms of boating that may be launched from the existing
marina on the site, and ecotourism-oriented visits that
could be organized to the islands off the northeast coast of
Puerto Rico, such as Vieques and Culebra. Several coun-
tries are leveraging the ecotourism trend by developing
programs that showcase natural and cultural resources in
an environmentally and socially responsible approach,
while providing an exciting and compelling experience for

Residential
Market

tourists. Given its location, coastal setting, and environ-
mentally sensitive areas, Roosevelt Roads could be well
positioned to cater to this growing tourism sector. 

CBRE Consulting analyzed current and historic compara-
tive housing data including total housing units, annual
addition of new units, and recent sales data to gain an
understanding of the residential market in Puerto Rico
and assess the demand for housing at Roosevelt Roads.
The data are displayed in Exhibits 4, 8 and 9. 

Estimated Inventory
Estimated Total Housing Units: According to the 2000
Census, there were 1.4 million total housing units in
Puerto Rico, up from 1.2 million units in 1990, represent-
ing an average annual growth rate of 1.8 percent (see
Exhibit 4). The majority of housing units in Puerto Rico,
73 percent, was owner-occupied. Owner-occupied hous-
ing values grew 8 percent per year between 1990 and
2000, reaching $75,000 in 2000.

The Fajardo/Ceiba Region had 108,000 total housing
units in 2000, according to the Census. The percentage of
owner-occupied housing was higher than the island aver-
age, at 78 percent. The Region's vacancy rate of 16 per-
cent was higher than the island average of 11 percent.
Humacao had the greatest number of housing units and
accounted for 21 percent of the total inventory in the
Region, while Ceiba had the fewest units, and accounted
for 6 percent of the inventory.

Estimated New Housing Units Authorized by Building
Permits Per Year: Exhibit 8 shows the total number of
residential building permits issued in Puerto Rico and the
Fajardo/Ceiba Region between 1998 and 2003. During
that period, 105,000 total permits were issued in Puerto
Rico, reflecting an average of 17,500 units per year. The
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total value of housing permits increased by over 12 percent per year. On average, there were 2,145 permits issued per
year in the Fajardo/Ceiba Region between 1998 and 2003. A sharp increase in permits occurred in 2001 and 2002,
with each year seeing more than 3,000 permits issued. Roughly half of the units authorized during the six-year peri-
od were in Rio Grande and Humacao, while Loiza experienced fewer than 100 authorized units per year. A total of 420
building permits were issued in Fajardo and Ceiba in 1998, which decreased to 263 and 260 in 1999 and 2000, respec-
tively. Activity then rebounded with 549 permits issued in 2001, 501 in 2002, and 413 in 2003.

Exhibit 9 examines demand for additional housing units based on future population growth, as projected by the Puerto
Rico Planning Board. The greatest demand for new housing was expected in 2000 through 2005, with 42,000 new
units needed to keep up with population growth. Population growth is projected to taper off in the second half of the
next decade, slowing demand for new housing. By 2025, the Fajardo/Ceiba Region is projected to require about 13,000
additional housing units to accommodate 38,000 new residents.

New Projects in the Fajardo/Ceiba Region
There are several residential developments currently selling in Fajardo, primarily targeting San Juan professionals
seeking second homes. As shown in Table A.10 below, strong monthly absorption rates and steadily increasing prices
typify the market. Product types include single-family homes, such as those at Puertas del Sol and La Costa Garden
Homes, and attached condominiums/ townhomes at Castillos del Mar, Costa Brava, and La Costa Walkups.

Project/
Location

Total
Units

Bedrooms/
Bathrooms

Unit Size
(Square

Foot)

Recent Price
Range

Price Per
Square Foot 

Overall
Monthly

Absorption

La Costa Garden Homes 109 3 bd / 2.5 ba 1,930 $175,000�$195,000 $91�$101 4.2 1

La Costa Walk-ups 144 3 bd / 2 ba 1,312 $170,000�$211,000 $130�$161 n/a

Puertas del Sol 96 3 bd / 2 or 2.5 ba 2,030�2,338 $225,000�$265,000 $111�$113 3.4

Costa Brava (phase I) 112 3 bd / 2 ba 1,077 $156,000�$161,000 $145�$150 4.0 2

Costa Brava (phase 2) 90 3 bd / 2 ba 1,183 $137,000�$180,000 $116�$152 90 3

Castillos del Mar 230 3 bd / 2 ba 1,376�1,423 $195,000�$245,000 $142�$172 12.5

1. In one year of release, 50 units were reserved with options. Construction will begin in 
April or May 2004.

2. Includes 48 completed sales and 61 options.
3. Released and sold all 90 units in three weeks.

Sources: Developers� sales staff; and CBRE Consulting.

Table A.10
Projects Currently
Selling in Fajardo/

Ceiba, February
2004

Sources: Developers�
Sales Staff; and CBRE

Consulting.
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Interviews with sales staff at several of the residential developments revealed the following: 

�Sales staff at Castillos del Mar reported swift absorption of units, as 200 total units were sold between November
2002 and February 2004. Representing the most expensive condominiums in the market area, Castillos del Mar�s
units have ocean views and amenities including a security gate and two parking spaces per unit.

�Sales at Costa Brava's first phase were strong, with four units closing per month. The second phase experienced over-
whelming speed in absorption, as the 90-unit phase sold out in three weeks, even though price points were higher
than the first phase.

�The single-family home market experienced solid absorption at both projects surveyed, La Costa Garden Homes and
Puertas del Sol. Puertas del Sol has averaged 3.4 unit sales per month during its two years on the market, and only
14 units remain unsold.

Case Study: Palmas Del Mar
The experience at Palmas Del Mar could serve as a case study for future potential residential development at Roosevelt
Roads. Beginning construction in 1969, the master planned community was envisioned to include 9,000 total dwelling
units on 2,700 acres. To date, approximately 3,500 units have been built. Absorption has averaged 140 to 150 new
units and 20 to 30 resales per year in recent years. The owner-residents at Palmas Del Mar tend to be locals, with only
20 percent of buyers coming from the mainland, and about half consider Palmas Del Mar to be their primary residence.

Conclusions
Current residential market conditions in the Fajardo/Ceiba Region are depressed, with declining prices and increased
vacancy, which are due primarily to the closure of Roosevelt Roads and the departure of associated military and civil-
ian jobs. In the near term, Roosevelt Roads is not proximate to job centers, which will temper demand for housing.
Since the Region will require 13,000 new housing units by 2025 to keep up with population growth, future demand
for housing located at Roosevelt Roads could be strong, either for re-use of current housing or construction of new
units, especially as jobs are attracted to Roosevelt Roads over time. The site attributes of Roosevelt Roads, including
spectacular views and existing infrastructure including schools, hospital, etc., as well as the future improvements in
access to San Juan via new highway construction, could make the site an attractive location for both the primary and
second-home markets. However, it is anticipated that annual absorption of housing units at Roosevelt Roads would
not surpass approximately 200 to 250 units per year based upon the future population growth in the area and the
absorption experience at existing new developments in the market area.

The contents of this report are subject to the appended Assumptions and General Limiting Conditions.
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ASSUMPTIONS AND GENERAL LIMITING CONDITIONS

CB Richard Ellis Consulting has made extensive efforts
to confirm the accuracy and timeliness of the informa-
tion contained in this study. Such information was 
compiled from a variety of sources, including interviews
with government officials, review of City and County
documents, and other third parties deemed to be reliable.
Although CB Richard Ellis Consulting believes all infor-
mation in this study is correct, it does not warrant the
accuracy of such information and assumes no responsibility
for inaccuracies in the information by third parties. We
have no responsibility to update this report for events
and circumstances occurring after the date of this report.
Further, no guarantee is made as to the possible effect on
development of present or future federal, state or local
legislation, including any regarding environmental or eco-
logical matters.

The accompanying projections and analyses are based on
estimates and assumptions developed in connection with
the study. In turn, these assumptions, and their relation

to the projections, were developed using currently 
available economic data and other relevant information.
It is the nature of forecasting, however, that some
assumptions may not materialize, and unanticipated
events and circumstances may occur. Therefore, actual
results achieved during the projection period will likely
vary from the projections, and some of the variations may
be material to the conclusions of the analysis.

Contractual obligations do not include access to or 
ownership transfer of any electronic data processing files, 
programs or models completed directly for or as by-prod-
ucts of this research effort, unless explicitly so agreed as
part of the contract.

This report may not be used for any purpose other than
that for which it is prepared. Neither all nor any part of
the contents of this study shall be disseminated to the
public through publication advertising media, public 
relations, news media, sales media, or any other public
means of communication without prior written consent
and approval of CB Richard Ellis Consulting.
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FAJARDO/ LAS RIO

PUERTO RICO CEIBA REGION
1

CEIBA FAJARDO HUMACAO PIEDRAS LOIZA LUQUILLO NAGUABO GRANDE

Population 3,808,610                280,705                    18,004              40,712              59,035              34,485              32,537              19,817              23,753              52,362              

Hispanic 3,762,746                273,656                    14,636              39,585              58,288              34,246              32,343              19,327              23,510              51,721              

Puerto Rican 3,623,392                266,480                    13,770              38,197              57,047              33,679              31,524              18,768              23,105              50,390              

Total Households 1,261,325                90,836                      5,750                14,176              19,293              11,145              9,597                6,573                7,872                16,430              

Average Household Size 2.98                        3.05                          2.92                  2.86                  3.03                  3.08                  3.38                  3.00                  2.97                  3.14                  

Total Housing Units 1,418,476                107,915                    6,742                17,136              22,559              12,421              10,927              9,327                8,875                19,928              

Occupied Housing Units 1,261,325                90,836                      5,750                14,176              19,293              11,145              9,597                6,573                7,872                16,430              

Owner Occupied 919,769                   72.9% 70,578                      77.7% 3,675                10,826              14,661              8,713                8,086                5,134                5,956                13,527              

Renter Occupied 341,556                   27.1% 20,258                      22.3% 2,075                3,350                4,632                2,432                1,511                1,439                1,916                2,903                

Vacancy Rate 11.1% 15.8% 14.7% 17.3% 14.5% 10.3% 12.2% 29.5% 11.3% 17.6%

Homeowner Vacancy Rate 1.7% N/A 2.3% 2.0% 1.7% 2.8% 2.1% 1.9% 2.4% 1.1%

Rental Vacancy Rate 7.4% N/A 4.7% 9.0% 8.5% 9.2% 5.0% 14.2% 6.0% 8.7%

Median Household Income 14,412                    14,163                      16,440              15,410              14,345              14,622              11,200              13,631              11,461              15,006              

Population 16 years and over 2,842,876                206,321                    13,266              30,095              44,213              25,634              22,406              14,676              17,646              38,385              

Percent in labor force 40.7% 39.9% 47.8% 41.9% 39.3% 40.5% 36.5% 41.4% 35.7% 39.5%

Percent out of labor force 59.3% 60.1% 52.2% 58.1% 60.7% 59.5% 63.5% 58.6% 64.3% 60.5%

Percentage of families below poverty line 44.6% N/A 37.0% 38.1% 43.7% 44.9% 56.9% 46.3% 69.0% 63.4%

Employed Population 16 years and over 930,865                   64,158                      4,151                10,131              14,115              8,019                5,972                4,670                5,059                12,041              

Employment by Industry

Educational, health, and social services 179,374                   19.3% 11,731                      18.3% 757                   1,629                2,826                1,347                1,336                934                   806                   2,096                

Manufacturing 125,450                   13.5% 9,818                        15.3% 317                   1,305                2,947                2,193                313                   663                   721                   1,359                

Retail Trade 109,339                   11.7% 7,207                        11.2% 576                   1,277                1,514                634                   684                   455                   661                   1,406                

Public administration 99,268                    10.7% 7,742                        12.1% 692                   1,227                1,365                927                   914                   534                   603                   1,480                

Construction 80,288                    8.6% 6,878                        10.7% 367                   896                   1,501                921                   648                   469                   891                   1,185                

Professional, scientific, management, administrative, waste management 62,994                    6.8% 3,525                        5.5% 202                   494                   869                   373                   335                   223                   257                   772                   

Arts, entertainment, recreation, accommodation and food service 60,873                    6.5% 5,631                        8.8% 579                   1,372                878                   354                   489                   606                   344                   1,009                

Other services (except public administration) 50,123                    5.4% 3,240                        5.1% 232                   474                   726                   421                   375                   190                   208                   614                   

FIRE 46,353                    5.0% 2,308                        3.6% 128                   302                   426                   281                   204                   155                   196                   616                   

Wholesale Trade 40,518                    4.4% 1,882                        2.9% 129                   186                   396                   175                   180                   145                   128                   543                   

Transportation and Warehousing, and utilities 39,509                    4.2% 2,505                        3.9% 93                     640                   373                   140                   305                   156                   130                   668                   

Information 20,877                    2.2% 1,074                        1.7% 57                     261                   176                   83                     147                   110                   41                     199                   

Agriculture, forestry, fishing and hunting, and mining 15,899                    1.7% 617                           1.0% 22                     68                     118                   170                   42                     30                     73                     94                     

930,865                   100.0% 64,158                      100.0% 4,151                10,131              14,115              8,019                5,972                4,670                5,059                12,041              

Employment by Occupation

Sales and office 260,317                   28.0% 16,637                      25.9% 1,276                2,602                3,534                1,614                1,726                1,149                1,397                3,339                

Management, professional and related 255,417                   27.4% 14,583                      22.7% 867                   2,298                3,389                1,922                1,166                1,179                1,028                2,734                

Service 150,657                   16.2% 12,180                      19.0% 900                   2,249                2,278                1,118                1,409                980                   837                   2,409                

Production, transportation, and material moving 141,327                   15.2% 10,989                      17.1% 502                   1,623                2,694                1,963                660                   741                   755                   2,051                

Construction, extraction, and maintenance 112,776                   12.1% 9,392                        14.6% 589                   1,315                2,125                1,303                991                   611                   996                   1,462                

Farming, fishing, and forestry 10,371                    1.1% 377                           0.6% 17                     44                     95                     99                     20                     10                     46                     46                     

930,865                   100.0% 64,158                      100.0% 4,151                10,131              14,115              8,019                5,972                4,670                5,059                12,041              

Notes:

(1) Includes the municipalities of Ceiba, Fajardo, Humacao, Las Piedras, Loiza, Luquillo, Naguabo, and Rio Grande.

Sources: U.S. Census Bureau, Census 2000; and CBRE Consulting.
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SAN JUAN TRUJILLO

METRO AREA
1

SAN JUAN BAYAMON CAROLINA GUAYNABO CATANO ALTO

Population 1,050,346                 434,374            224,044            186,076            100,053            30,071                   75,728              

Hispanic 1,032,114                 425,652            221,144            183,125            97,639              29,653                   74,901              

Puerto Rican 943,147                    371,587            210,883            169,892            90,349              28,543                   71,893              

Total Households 368,567                    163,462            73,693              63,546              34,068              9,638                     24,160              

Average Household Size 2.79                          2.59                  2.97                  2.91                  2.85                  3.11                       3.08                  

Total Housing Units 406,357                    182,101            79,476              71,347              36,826              10,366                   26,241              

Occupied Housing Units 368,567                    163,462            73,693              63,546              34,068              9,638                     24,160              

Owner-Occupied 242,558                    55.6% 90,955              54,014              46,382              26,241              6,254                     18,712              

Renter-Occupied 126,009                    44.4% 72,507              19,679              17,164              7,827                3,384                     5,448                

Vacancy Rate 9.3% 10.2% 7.3% 10.9% 7.5% 7.0% 7.9%

Homeowner Vacancy Rate N/A 2.1% 1.7% 1.5% 1.7% 0.7% 1.3%

Rental Vacancy Rate N/A 6.8% 7.0% 9.7% 7.5% 5.9% 9.3%

Median Household Income 19,535                      17,367              19,861              21,236              26,211              12,852                   21,980              

Population 16 years and over 597,491                    129,630            170,958            142,247            76,876              21,581                   56,199              

Percent in labor force 42.7% 35.8% 42.1% 46.0% 47.8% 37.9% 46.9%

Percent out of labor force 57.3% 64.3% 57.9% 54.0% 52.2% 62.1% 53.1%

Percentage of families below poverty line N/A 37.0% 31.8% 30.7% 28.3% 46.7% 31.5%

Employed Population 16 years and over 311,469                    

Employment by Industry

Educational, health, and social services 58,627                      18.8% 24,564              12,211              9,961                6,205                906                        4,780                

Retail Trade 35,401                      11.4% 12,925              8,508                6,922                3,728                795                        2,523                

Public administration 31,392                      10.1% 12,035              6,484                6,257                3,205                897                        2,514                

Professional, scientific, management, administrative, waste management 31,133                      10.0% 14,812              4,550                4,746                4,231                581                        2,213                

FIRE 23,862                      7.7% 10,520              3,879                4,403                2,807                343                        1,910                

Arts, entertainment, recreation, accommodation and food service 23,396                      7.5% 11,126              4,111                4,824                1,508                434                        1,393                

Construction 21,667                      7.0% 9,949                3,864                3,163                2,483                490                        1,718                

Other services (except public administration) 20,180                      6.5% 9,845                3,254                3,599                1,833                284                        1,365                

Manufacturing 19,491                      6.3% 6,500                5,006                3,875                1,963                559                        1,588                

Wholesale Trade 18,625                      6.0% 7,141                4,328                2,981                2,362                476                        1,337                

Transportation and Warehousing, and utilities 15,744                      5.1% 5,235                3,321                4,402                1,291                310                        1,185                

Information 10,828                      3.5% 4,580                2,380                1,666                1,250                292                        660                   

Agriculture, forestry, fishing and hunting, and mining 1,123                        0.4% 398                   220                   209                   117                   65                          114                   

311,469                    100.0% 129,630            62,116              57,008              32,983              6,432                     23,300              

Employment by Occupation

Management, professional and related 104,378                    33.5% 46,215              18,570              15,899              14,089              1,758                     7,847                

Sales and office 100,829                    32.4% 39,385              21,810              20,056              10,069              2,011                     7,498                

Service 47,986                      15.4% 22,145              8,811                9,411                3,492                1,060                     3,067                

Construction, extraction, and maintenance 29,484                      9.5% 12,223              5,942                5,344                2,686                744                        2,545                

Production, transportation, and material moving 28,262                      9.1% 9,506                6,896                6,166                2,615                794                        2,285                

Farming, fishing, and forestry 530                           0.2% 156                   87                     132                   32                     65                          58                     

311,469                    100.0% 129,630            62,116              57,008              32,983              6,432                     23,300              

Notes:

(1) Includes the municipalities of San Juan, Bayamon, Carolina, Guaynabo, Catano, and Trujillo Alto.

Sources: U.S. Census Bureau, Census 2000; and CBRE Consulting.
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GROWTH IN POPULATION AND HOUSING UNITS

PUERTO RICO

1990 - 2000

Region 1990 2000 1990 2000 Number Avg. Annual Number Avg. Annual

Puerto Rico

Total Number 3,522,037 3,808,610 1,188,985 1,418,476 286,573 0.8% 229,491 1.8%

Fajardo/Ceiba Region
1

Total Number 252,801 280,075 85,142 107,915 27,274 1.0% 22,773 2.4%

Percent of Puerto Rico 7.2% 7.4% 7.2% 7.6% 9.5% N/A 9.9% N/A

San Juan Region
2

Total Number 1,026,635 1,063,610 362,952 411,062 36,975 0.4% 48,110 1.3%

Percent of Puerto Rico 29.1% 27.9% 30.5% 29.0% 12.9% N/A 21.0% N/A

Notes:

Sources: United States Census Bureau, Puerto Rico Planning Board; and CBRE Consulting.

R:\03047_00\documents\Reports\April 15 Deliverable\[1203030 Exhibits.xls]Exhibit 6 - Hotel Rooms[KJA] 16-Apr-04

EXHIBIT 4

Population Growth Housing Units Growth

1990 - 2000

2) Includes the following municipalities: San Juan, Bayamon, Carolina, Guaynabo, Catano, and Trujillo Alto.

(1) Includes the following municipalities: Ceiba, Fajardo, Humacao, Las Piedras, Loiza, Luquillo, Naguabo, and Rio Grande.

Population Housing Units 1990 - 2000
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EXHIBIT 5

TOTAL VISITORS AND VISITOR EXPENDITURES

PUERTO RICO

1993 - 2002
1

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Total Visitors 3,868,958 4,022,595 4,086,579 4,110,160 4,349,687 4,670,779 4,221,326 4,565,954 4,907,753 4,364,061

Total Expenditures ######## ######## ######## ######## ######## ######## ######## ######## ######## $2,486,427

Notes:

(1) As of June 30 each year.

Sources: Puerto Rico Tourism Company; and CBRE Consulting.

R:\03047_00\documents\Reports\April 15 Deliverable\[1203030 Exhibits.xls]Exhibit 5 - Vis &  Expenditures[BSM] 4/16/04
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EXHIBIT 6

HOTEL ROOM INVENTORY
1

PUERTO RICO

1993 - 2002 
2

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Metropolitan Area

Tourist Hotels 4,697 4,680 5,205 5,102 5,008 5,869 4,713 5,375 5,436 5,414

Commercial Hotels 282 282 282 312 326 326 326 326 330 330

Guest Houses 254 262 272 257 238 238 243 243 218 256

Condo Hotels 319 319 319 273 273 273 325 325 325 325

Apartment Villas 7 7 7 7

Total 5,552 5,543 6,078 5,944 5,845 6,706 5,614 6,276 6,316 6,332

Non-Metropolitan Area

Tourist Hotels 2,065 2,973 3,139 3,144 3,738 3,842 3,798 3,898 4,040 4,222

Commercial Hotels 197 197 197 217 217 217 173 188 167 191

Guest Houses 86 95 104 114 140 129 152 164 232 249

Condo Hotels 15 194 224 240 352

Apartment Villas 25 27 27 27 69 33 33 41 135 101

Time Sharing 180 180 260 260

Paradores 656 684 706 816 860 906 958 957 963 1,061

Total 3,029 3,976 4,173 4,318 5,024 5,142 5,488 5,652 6,037 6,436

Grand Total 8,581 9,519 10,251 10,262 10,869 11,848 11,102 11,928 12,353 12,768

Increase(Decrease) In Total Inventory from Previous Year 938 732 11 607 979 (746) 826 425 415

Notes:

(1) As of June 30 each year.

(2) Includes establishments endorsed by the Puerto Rico Tourism Company only.

Sources: Puerto Rico Tourism Company; and CBRE Consulting.

R:\03047_00\documents\Reports\April 15 Deliverable\[1203030 Exhibits.xls]Exhibit 5 - Vis &  Expenditures[KJA] 16-Apr-04
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EXHIBIT 7

SUMMARY OF HOTEL OCCUPANCY RATES (AVERAGE ANNUAL)

PUERTO RICO

1993 - 2003
1

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Total Hotels & Paradores 68.5% 68.7% 68.0% 69.0% 69.8% 67.3% 71.9% 70.7% 66.7% 63.2%

Metropolitan  Area Hotels 72.6% 74.0% 72.8% 74.9% 76.7% 74.1% 80.0% 79.4% 74.2% 70.3%

Non Metropolitan Area Hotels 62.8% 63.1% 64.2% 63.0% 64.7% 62.8% 64.9% 64.4% 60.4% 57.5%

Paradores 54.5% 52.9% 51.9% 52.6% 49.7% 45.9% 52.3% 49.1% 49.5% 46.2%

Notes:

(1) Fiscal year data.

Sources: Puerto Rico Tourism Company; and CBRE Consulting.

R:\03047_00\documents\Reports\April 15 Deliverable\[1203030 Exhibits.xls]Exhibit 5 - Vis &  Expenditures[BSM] 16-Apr-04
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HOUSING DEMAND GROWTH

SELECT PUERTO RICO MUNICIPALITIES

2000 - 2025

Total

Region 2000 - 2005 
1

2005 - 2010 2010 - 2015 2015 - 2020 2020 - 2025 2000 - 2025

Puerto Rico

New Residents 123,865 92,283 80,376 61,714 42,145 400,383

Average Annual Growth 0.6% 0.5% 0.4% 0.3% 0.2% 0.4%

New Housing Units
2

41,565 30,967 26,972 20,709 14,143 134,357

Fajardo/Ceiba Region
3

New Residents 11,534 9,208 7,427 5,922 4,017 38,108

Average Annual Growth 0.8% 0.6% 0.5% 0.4% 0.3% 0.5%

New Housing Units
2

3,870 3,090 2,492 1,987 1,348 12,788

San Juan Region
4

New Residents 18,189 7,540 11,368 6,758 6,004 49,859

Average Annual Growth 0.3% 0.1% 0.2% 0.1% 0.1% 0.2%

New Housing Units
2

6,104 2,530 3,815 2,268 2,015 16,731

Notes:

2) Based on the island-wide average of 2.98 persons per household. 

4) Includes the following municipalities: San Juan, Bayamon, Carolina, Guaynabo, Catano, and Trujillo Alto.

Sources: United States Census Bureau, Puerto Rico Planning Board; and CBRE Consulting.

R:\03047_00\documents\Reports\April 15 Deliverable\[1203030 Exhibits.xls]Exhibit 5 - Vis &  Expenditures[KJA] 16-Apr-04

1) These figures are based on the estimated population as of July 1, 2000, as provided by the Puerto Rico Planning Board.

3) Includes the following municipalities: Ceiba, Fajardo, Humacao, Las Piedras, Loiza, Luquillo, Naguabo, and Rio Grande.

EXHIBIT 9
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Naval Station Roosevelt Roads, on mainland Puerto Rico, is approximately 8,600 acres in area. This area consists of
military installations, residential regions, an airfield, wetlands and floodplains. Approximately 4,250 acres, or 53% of
the total area, consists of mangroves, seagrass beds, natural animal habitats and other environmentally sensitive areas
as shown on Figure 1. Mangrove forests provide protected nurseries for fishes, crustacean and shellfish and provide food
for a multitude of marine species. Their branches provide nesting areas for birds. The seagrass beds and coral reefs provide
a habitat for the West Indian Manatee, which is an endangered species. The site also has approximately 150 storage tanks,
both above and below ground, which store various types of oil. Due to these factors, environmental considerations need
to be well thought-out in developing a reuse plan. A detailed assessment of the environmental considerations is 
outside the scope of this report. Outlined below is a summary of known information on environmental 
conditions based on previously performed assessments and reports. 

Wastewater
The base has three wastewater treatment plants on site, the 0.65 MGD Bundy Sewage Treatment Plant, the 1.1 MGD
Capehart Treatment Plant and the 1.0 MGD Forrestal Sewage Treatment Plant.

A National Pollution Discharge Elimination System (NPDES) permit is required to operate the wastewater treatment
plants. Currently one permit covers all wastewater systems throughout the site. Separate permits would be required
if the base were divided, i.e. owned/operated by more than one entity. The permit process could take several years.
Turning the treatment plants over to the Puerto Rico Aqueduct and Sewer Authority (PRASA) may alleviate the need
for separate permits.

Permits &
Documented
Information
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Figure B.1
Environmentally
Sensitive Areas on
Roosevelt Roads

Sources: 
NFEC ECP Report
April 2004 Fig 2�8



Roosevelt Roads Reuse Plan: Site, Context, & Market Conditions Appendix A.b 

Environmental / A.b 4 F INAL DRAFT

Naval Station Roosevelt Roads contains approximately 150
aboveground and underground storage tanks which store var-
ious types of oil ranging from jet fuel to diesel. The majority of
tanks at Roosevelt Roads require a Spill Prevention Control
and Countermeasures (SPCC) Plan. The SPCC plan covers
only oil, not hazardous waste. An SPCC plan addresses the
issue of spill prevention, response actions, and containment.
The SPCC plan is a specific report developed for a particular
site under the guidelines of the Code of Federal Regulations,
40 CFR 112. This particular code covers all ASTs, subter-
ranean vaulted tanks and bunkered tanks. (Baker 2003)

A facility requires an SPCC plan if the following two criteria
are BOTH met: the spill can reasonably be expected to reach
navigable waters and storage capacity exceeds 1320 gallons in
all containers greater than 55 gallons. Since the site is more
analogous to a multi-facility town than a single facility indus-
trial plant, the whole site is covered by one plan. (Baker 2003)
This may change if the site is divided among different own-
ers/operators. 

The SPCC Plan for Roosevelt Roads was prepared in January
2003. The SPCC Plan covers needed repairs, installations,
upgrades, inspections (daily/weekly/monthly/annually), etc.
required for tanks, loading/unloading areas, oil water separa-
tors, etc. to be compliant with governing regulations. The
report is very detailed with regard to the above. The report
divides Roosevelt Roads into smaller areas (Airfield, Atlantic
Facility Weapons Training Facility (AFWTF), Fuel Division,
Public Works, etc) and lists the tanks covered in each area,
deficiencies, required repairs and required inspections. The
report also includes some preliminary cost estimates for items
required to be installed/repaired, if tanks are to remain in serv-
ice. If the tanks will be removed from service, it must be done
in accordance with Puerto Rico Environmental Quality Board
requirements. The SPCC report also includes a log of reported
spills at NSRR. (Baker 2003)

A SPCC Corrective Action Plan also exists which was pre-
pared by CAPE Environmental Management. It is an action
plan to correct deficiencies outlined in the SPCC Plan. CAPE

Underground
Storage Tanks

and
Aboveground

Storage Tanks

Areas of
Concern 
& Solid Waste
Management
Units

was awarded a delivery order to perform upgrades on selected
USTs and ASTs (18 USTs and 35 ASTs). The Public Works
Department has informed that the work contained in this
report has been completed.

A Phase I Environmental Condition of Property Report was
prepared by the Navy in March 2004 in anticipation of the clo-
sure of the base and subsequent transfer of the property. This
document is a survey of the existing environmental conditions
at Roosevelt Roads. The report is based on the results of inves-
tigations, interviews with persons familiar with NSRR and a
review of available information and data.

An Area of Concern (AOC) is an area identified for possible
contamination. If confirmation of contamination is obtained,
the area becomes a Solid Waste Management Unit (SWMU).
A process is currently in place for identifying and designating
SWMUs and AOCs. The handling and disposal of waste prod-
ucts associated with SWMUs is regulated by the Resource
Conservation and Recovery Act (RCRA) under the Hazardous
and Solid Waste Amendments (HSWA). If any SWMU or AOC
is suspected to be a source of a contaminant, the owner or
operator of the facility is required to perform a RCRA Facility
Investigation (RFI) to define the nature and extent of the
release. (USEPA 1994)  Under these guidelines, the Navy is
responsible for the cleanup and remediation of these sites and
as such contracts disposal work to contractors. RFI Phase I
activities are limited to sampling and analysis of environmen-
tal media. Pending the results of Phase I, a full RFI may be
required. A full RFI is performed to determine the nature, rate,
direction and extent of hazardous waste.

The USEPA Region II has issued a Part B Permit to NSRR. A
Part B Permit is required for any facility that currently or plans
to treat, store or dispose of hazardous waste and is governed by
the guidelines of RCRA. The permit contains a list for RFI
activities at 24 SWMUs and 3 AOCs at Naval Station
Roosevelt Roads. These areas consist of reported fuel leaks,
solid waste landfills, hazardous material spills, chemical spills,
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Figure B.2
Areas of Concern

Sources: 
ECP (Figure 5-4. 
SWMU-AOC.dwg)
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Figure B.3
Solid Waste
Management Units

Sources: 
ECP (Figure 5-4. 
SWMU-AOC.dwg)
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PCBs and metal deposits. The list includes such RFI activities
as soil sampling, ground water sampling, and surface water
sampling. The list also outlines whether Phase I only or Full
RFI are required for each SWMU. Examples of SWMU's out-
lined in the Permit are the 159 acre landfill (SWMU #3), an
out-of-service power plant located on Cabras de Tierra (SWMU
#11) and a plume resulting from a fuel tank leak (SWMU # 7
and #8), which has been contained below the fuel farm. 

Baker Environmental prepared a report entitled Final Data
Collection Quality Assurance Plan which lists the required
sampling and analyses for the RFI at NSRR. It also includes
permit requirements, SWMU/AOC status, data collection
strategy and requirements, field investigations, etc. The report
includes procedures to be followed for soil borings, test wells
and rock cores. etc. Baker Environmental and CH2MHILL
were contracted to prepare RFI reports for Naval Station
Roosevelt Roads. These consultants prepared RCRA Facility
Investigation reports for Phase I and Phase II, respectively.
The Phase II report covers only SWMU #30, which is an
incinerator, formerly used to burn contaminated fuels, waste
oils and sludge. These reports include detailed information on
existing conditions and background information for the sites
in question. The reports include recommendations for any
further action to be taken. Under the regulations of the Part B
Permit, once an RFI is complete, a Corrective Measures (CM)
plan is to be developed by the permittee to remediate the site.
The CM is to be approved by the USEPA.(BakerRFI 2000,
CH2MHILL 2000)

The Navy currently maintains a storm water discharge
permit, which is fully transferable. 

Landfill

Stormwater

Wildlife
Habitat

The landfill located at the end of Forrestal Drive is the only
one in this area of Puerto Rico. The permit to operate the land-
fill is scheduled to expire in August 2004. According to Public
Works personnel, the Navy has no plans to renew the permit.
If there is a need to keep the permit open, notice should be
given to the Navy and Department of Public Works. 

According to the Public Works Department, all sandy beaches
along the shoreline of the base are protected turtle nesting
areas. Currently the only declared critical habitat is that of the
Yellow Shouldered Blackbird. Mangroves are considered the
most important habitat for the Yellow Shouldered Blackbird.
Other species of consideration are the Puerto Rican Boa and
the West Indian Manatee.

The Integrated Natural Resources Management Plan, pre-
pared by Geomarine in April 1998, details some of the eco-
logical considerations for Roosevelt Roads and how best to
protect them. The plan covers 10 years from 1998-2007 but
is reviewed annually and will be reapproved after five years.
The plan is an ecosystem based plan for management of fish,
wildlife, forest, coastal resources and land. The report covers
NSRR, Isla Pineros, Cabeza de Perro, Pico de Este, Crown
Mountain, St. Thomas, Spratt Hall, St. George Hill and St.
Croix. A separate report was developed for Vieques in July
1996. The report recommends obtaining a US Army Corp of
Engineers approved delineation of all wetlands areas for iden-
tification and protection of threatened and endangered plant
and animal species. There are also recommendations for
maintenance of protected areas and associated cost esti-
mates. The report also recommends hiring a full time 
manager to implement the plan and requires that the 
position of Fish and Wildlife Conservationist be funded and
filled. (Geomarine 1998)



Appendix A.b:
II. Transportation

Roosevelt Roads Reuse Plan: Site, Context, & Market Conditions Appendix A.b 

Transportation / A.b 8 F INAL DRAFT

Roadways, Bus, Ferry
NSRR is easily accessible via both PR-3, a two lane high-
way, and PR-52, a four lane highway. There are three gates
which access the main base: Gate 1 at the north end of
the base, Gate 3, which is south of the airfield at the
intersection of PR-3 and PR-52, and Gate 4, a third entry
point further south which accesses the Bundy area. Gate
1 is located at the intersection of Tarawa Drive and Boxer
Drive and is accessed via Tarawa Drive via PR-3. From
Gate 1, it is approximately 5 miles to Fajardo and 42
miles to San Juan. Gate 3 is located at the east end of
Bennington Road, which can be accessed by both PR-3
and PR-52 . The gate which accesses Bundy is located at
the west end of Bennington Road. A fourth access point
(Gate 2) services the airfield from PR-3. This access point
is located between Gate 1 and Gate 3.

The majority of the roads on the base are two lanes wide
and paved. In most areas there are no curbs and gutters.
A review of records at the Public Works building revealed
that the existing pavement section consists of an 8-inch
thick base course with a 2 to 4-inch thick asphalt top
course. Some areas have been overlaid throughout the
years. A preliminary investigation showed that most of
the road surfaces are in fair to good condition with a con-
siderable amount of serviceable life remaining, depending
on the projected uses and traffic conditions/ loadings. 

Regional
Transportation

Systems

Puerto Rico is without islandwide city-to-city bus and rail
service. However, públicos (part-bus, part-taxi) vehicles are
an inexpensive way to traverse the island. Públicos trans-
port up to ten people over somewhat flexible routes and
distances Monday through Saturday. Each city has its own
terminal. Few have phone service; to get a schedule one
must visit the terminal. 

The ferry service in San Juan is owned and operated by the
Puerto Rico Port Authority (PRPA). Passengers can take a
ferry from the tourist dock in San Juan to Fajardo,
Vieques, Catano, Old San Juan and Mayaguez. Ferry serv-
ice also exists from Fajardo to Vieques and Fajardo to
Culebra. The PRPA has expressed interest in relocating
the Fajardo-Vieques ferry from Fajardo to NSRR.

Figure B.4
Aerial View of
Naval Station
Roosevelt Roads
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The airfield at Roosevelt Roads has several runways, the longest of which is 11,000 feet. Based on information
obtained on Boeing's website, a jumbo 747 jet should be able to land on a runway of this length. 

The information obtained from the Navy base map for 2004 indicates Air Installation Compatibility Use Zone
(AICUZ) designations to show the restrictions for building around the airfield. The categories listed on this base map
are as follows: clear zone, primary surface, APZ I, with noise restrictions and APZ II with noise restrictions. The clear
zone is a 3000 foot by 3000 foot area closest to the end of the runway. This is the most hazardous area outside the
runway. The primary surface corresponds to the landing surface. The areas designated APZ are Accident Potential
Zones. These are the areas with the greatest potential for planes to crash. APZ I areas are 3000 feet wide by 5000 feet
long while APZ II areas are 3000 feet wide by 7000 feet long. Constructing in these areas is highly limited due to the
hazard. In the APZ I area, residential construction is forbidden, transportation and utilities can be built in the area,
and select service industries, manufacturing plants, cultural/entertainment industries, and resource production can
occur in this area. The APZ II area allows a wider range of construction because it is a lower hazard area. 

The noise zones in the AICUZ refer to the following:  Zone I, 65�70 dB, Zone II, 70�75 dB, Zone III, 75�80 dB, Zone
IV, 80+ dB. These contours are developed based on the Day-Night Average Sound Level which is used for all of the
United States except California. Table B.1 is a general list of building restrictions for all four zones. However, for each
specific use, the code needs to be interpreted.

Generalized Land Use
Zone I

65�70 dB
Zone II
70�75 dB

Zone III
75�80 dB

Zone IV
80+ dB

Residential No No No No

Manufacturing Yes Yes Yes Yes

Transportation, Communications, Utilities Yes Yes Yes No

Trade, Business, Offices Yes Yes Yes No

Shopping Districts Yes Yes Yes No

Public, Quasi-Public Services No No No No

Recreation Yes Yes No No

Public Assembly No No No No

Agriculture & Mining Yes Yes Yes Yes

Table B.1
Compatibility Land
Use for AICUZ
Noise Zones

There is a restriction on building heights in and around the airfield. These restrictions are regulated by the Federal
Aviation Administration under 14 CFR Part 77. If the airfield is to remain active, this code will govern the heights of
new construction.

Airport
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Naval Station Roosevelt Roads is constructed around the
perimeter of Ensenada Honda. Ensenada Honda is
approximately 1 to 1 ½ miles wide and 2 miles long.
Along the East side of the harbor are 4 piers (Fuel Mooring
Pier, Pier 1, Pier 2 and Pier 3) with varying alongside
depths of 32�44 feet. Between these piers are several bulk-
heads which provide additional moorings with depths of
approximately 15 feet. Located in Ensenada Honda to the
West of the fuel mooring pier is a small craft marina.

Bahia de Puerca lies approximately 1 mile Northeast of
Ensenada Honda. This bay is approximately ½ mile wide
and ¾ mile long with depths of 37 feet or more. A dry
dock facility is located inshore on Bahia de Puerca. The
dry dock is located off Barnes Street at the eastern end of
the base, just South of Punta Puerca. The dry dock was
visited in October 2003 by the team and was observed to
be in need of repair as it was clear that it has not been
maintained.

Ensenada Honda is serviced by a 1000 foot wide, 40 foot
deep navigation channel which passes between Cabra de
Tierra and Punta Cascajo. The channel is oriented south-
east-northwest. The harbor is somewhat sheltered from
sea and swell by the partial encircling of shore and reefs.

Customs Pier
The customs pier is a 184 feet long by 35 feet wide pier.

Marine

Figure B.4
Ensenada

Honda

Figure B.5
Customs Pier

Figure B.6
Dry Dock

Dry Dock Facility
The dry dock facility consists of a 140 foot wide by 1100+
foot long slip that was once maintained to a depth of at
least 40 feet. A 27-foot wide by 670-foot long pier extends
from the north end of the dry dock into Bahia de Puerca.
The pier is in poor condition. The water depth at the pier
is 40 feet, based on a National Oceanographic and
Atmospheric Administration (NOAA) nautical chart.
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Fuel Mooring Pier
The Fuel Mooring Pier extends 2650 feet into Ensenada
Honda. The pier consists of a concrete deck supported by
square concrete piles, housing a fueling platform with
two berths�Berth 1 on the east side and Berth 2 on the
west side. The pier has 6 loading stations, each equipped
with two fuel stations (diesel and JP-5) and a potable
water connection. Monitoring wells are in place along
the North side of the fuel pier. Three of the loading 
stations have a 4" sanitary sewer connection. The 
middle loading station on Berth 1 is equipped with three
telephone connections. The water depth at the fuel pier
is currently maintained at 40 feet. The pier is approxi-
mately 15 years old, appears to be well maintained and
in good overall condition.

Pier 1
Pier 1 is located adjacent to the fuel pier. The overall
length of Pier 1 is approximately 448 feet and its width is
34 feet. The concrete deck pier is supported by square 
concrete piles and continuous bent caps with concrete
encased steel beams spanning between bent caps. The pier
offers water service, F44/ JP5 fuel and a water depth of 36
feet. The pier is approximately 50 years old and appears to
have existed without any significant repair work being 
performed. The pier's close proximity to the fuel pier,
approximately 20 feet, renders its west side inoperable for
berthing. Fuel lines run along its east side for the entire
length of the pier. A preliminary inspection of the under-
side of the pier from the vantage point of the adjacent 
rip-rap revealed a significant amount of deterioration.
Spalled concrete was observed along the bent caps and the
underside of the deck. Exposed reinforcing steel and steel
beams were observed to be corroded. A damaged protection
dolphin was observed along the southwest corner of the
pier. Debris was observed between pier 1 and the fuel pier.

Figure B.8
Fuel Pier: Fueling

Stations in
Background

Figure B.9
Pier 1 
(Fuel Mooring Pier in
Background
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Pier 2
Pier 2 is a 400-foot long by 38-foot wide concrete deck,
concrete pile supported structure, with 38-foot water
depth. There are two berths along Pier 2 and each one is
serviced by four phone connections, sanitary sewer, water
and electrical connections. The fender system consists of
battered timber piles connected to horizontal timber sec-
tions connected to the pier deck via trapezoidal rubber
fenders. Foam filled fenders are installed toward the
waterside end of the pier. The bollards along the pier are
seated and bolted to large concrete slabs. The connecting
bolts have rusted/ corroded. The limited view of the pier's
support system revealed both plumb and battered square
concrete piles, which appeared to be in sound condition.
The pier is approximately 50 years old.

Pier 3
Pier 3 is a 1200-foot long by 120-foot wide structure with
two berths, one on either side, built in the early 1960s.
The alongside depth is approximately 40 feet on the
North side of the pier and 44 feet on the South side. The
pier has an approximate elevation of +10 MLW. One light
tower stands at each end of the pier. The pier consists of
14 fueling stations. Services at the fueling stations include
F-44/ JP5 fuel by tanker truck, diesel, potable water, sani-
tary sewer, telephone and electrical. The utilities are
housed in chases on either side of the pier. The pier is sup-
ported by steel H piles and precast concrete piles with
individual pile caps. The fender system consists of
1H:12V battered timber piles with horizontal timber
wales along the side of the pier and 12-foot long foam
filled fenders. The timber system has been damaged in
some locations. This fender system was repaired during
the mid-90s.

Figure B.10
Pier 2

Figure B.11
Pier 3
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Bulkheads & Landing Ship Tank (LST) Ramp
The bulkhead system in the vicinity of the piers consists of
Bulkhead A (823 feet), Bulkhead B (1000 feet), Bulkhead C
(800 feet) and Bulkhead D (300 feet�west of Pier 3, 340
feet�east of Pier 3). The bulkheads are approximately 20
to 30 years old. Bulkhead A stretches from Pier 1 to Pier 2,
Bulkhead B from pier 2 to the LST ramp, Bulkhead C runs
from the LST ramp south to Bulkhead D and Bulkhead D
runs east-west extending out from pier 3. The Bulkhead
construction is steel sheet pile with concrete cap. All visible
sheet piling is showing signs of rust and corrosion.
Diagonal rubber fenders are fixed to the concrete cap. The
bulkheads are equipped with sanitary sewer, potable water
and electric services in some areas. The water depth is 10
feet at Bulkhead A, 15 feet at bulkhead B, C and D.
Bulkhead D is the primary berth for Atlantic Fleet Weapons
Training Facility AFWTF vessels. An LST ramp is located
at the corner of Bulkhead B and Bulkhead C. The ramp is
approximately 75 feet wide and extends into the water
reaching an elevation of -1.0 MLW. The surface of the ramp
was in fair to good condition with some surface cracking.

Marina
The small craft marina is located off of Towaway Drive
on the west side of the fuel-mooring pier. The facility
was constructed during the late 1990s and consists of 72
boat slips and 25 moorings. Each boat slip is approxi-
mately 12-foot wide. In general, each set of two slips is
bordered by two 3-foot wide finger piers and the steel
sheet pile bulkhead retaining system. A three-foot wide
concrete cap sits atop the steel sheeting. Rubber diagonal
fenders are attached to the finger piers. A single pile at
the waterside end of each set of slips marks the division
between the two slips. A ship service box is located on
the sidewalk at the center of each pair of slips. Each box
provides potable water and 110 V power. Conduit has
been placed for cable television but cables were never
installed. The average depth at the seawall is approxi-
mately 6�8 feet. The facility is generally in good condition
as it is relatively new. There is some cracking along the
sidewalk and seawall cap.

Figure B.12
LST Ramp and

Bulkhead C

Figure B.13
Marina
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Description of Components
Naval Station Roosevelt Roads� raw water supply is obtained from the Rio Blanco River within the rainforest of the
Sierra de Luquillo mountains of El Yunque as shown in Figure 3. Rainfall is collected in the Rio Blanco River where
raw water is drawn from two intake points to supply NSRR. One is near the Rio Blanco hydroelectric plant, the other
is from the hydroelectric plant's outfall. The intakes are well located and quality of the raw water is very good
(Baker/Weston 1993). Reliability of the source is subject to the flow fluctuations of the Rio Blanco River and the
strength of arrangements with the Puerto Rico Authority of Electric Energy that operates the hydroelectric plant. 

Raw water is transported from the intakes through a reinforced concrete grit chamber. At this point the water is at
approximate elevation 95 feet above mean sea level (MSL). Degritted water flows by gravity through an 11 mile, 27-
inch, reinforced concrete pipe (RCP), to the 43.6 million-gallon reservoir, which is at approximate elevation 47 feet
MSL. Average raw water withdrawn from the river over a nine (9) month period is 1,011,555 gallons per day. The raw
water is converted to potable water by treatment on site at Water Treatment Plant 88. According to NSRR Public Works
Department, local residents have been tapping into the 27" RCP at points upstream of the reservoir and filtration
plant. The water upstream of the filtration plant is still in a raw, untreated state. These casual connections also pro-
vide inlets for contamination to the water supply since there are no backflow preventers installed. Letters have been
sent to the local authorities, advising that this water has not been treated and is unsuitable for consumption. (Baker/
Weston 1993, G&FTDPW 2002)

Potable
Water
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Figure B.14
Water Distribution
System for
Roosevelt Roads

Sources:
NSRR Jan 2004
Water Distribution Dwg

The potable water distribution system inside the base consists of approximately 64.4 miles of distribution piping up
to 18 inches in diameter, 7 pump stations, and 5 ground storage tanks. The original distribution system was installed
in the 1940s. Pipe materials include approximately less than 1% copper pipe, less than 1% ductile iron pipe (DI), 1%
galvanized steel pipe (Galv), 6% cast iron pipe (CI), 76% polyvinyl chloride pipe (PVC), and 17% unknown materials.
The water system is a combined potable and fire protection system. There are 179 hydrants within the system.
Distribution system pressures are unknown.  
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Raw Water Reservoir: The raw water reservoir provides
10 days of emergency reserve during design flow and 25
days of reserve during average flow (Baker/Weston 1993).
It has a 5.6 acre surface area with a 30-foot design depth.
The reservoir is a reinforced concrete lined basin with a
distribution inlet, an overflow and a discharge structure
incorporating two discharge pipes. The reservoir inlet is
a 24 inch diameter cast iron pipe. The reservoir overflow
is a broad-crested concrete weir that drains to a paved
concrete ditch surrounding the reservoir. There is a 16
inch discharge pipe that may be used to drain the reser-
voir and allow sediment to discharge into the concrete
paved ditch. The three drainage valves which control this
discharge pipe were noted in a September 1993 inspec-
tion to be inoperable. This allows sediment to build up in
the reservoir. Fine river sediments carried with the water
from the Rio Blanco settle to the bottom of the reservoir.
Sediments accumulated in the reservoir were found to be
approximately 2 feet thick, which has reduced the capac-
ity of the reservoir. (Baker/ Weston 1993)

The 24 inch discharge main extends to the Treatment
Plant Building 88 where two raw water booster pumps
are located. The booster pumps are provided for the pur-
pose of moving water from the raw water reservoir to the
treatment plant in the event that water levels in the
reservoir are below the operating level in the plant. The
two booster pumps are 12 inch, split case, double suc-
tion, horizontal centrifugal type pumps. The water flows
either by gravity or is discharged by the booster pumps
into the flash mixing basin. (Baker/ Weston 1993,
G&FTDPW 2002)

Water can also be withdrawn from below the surface
through either of two gate valves located at elevations
35.5 and 18.7 feet.

Water Treatment Plant 88: Water Treatment Plant 88 is
located on Langley Drive, North of the Raw Water
Reservoir. It is a conventional sand filtration type water
treatment plant and was constructed in 1942. The raw
water source is the Rio Blanco River. The permitted
capacity is unknown. The average daily flow is 1,000,000
gallons per day (gpd) and the maximum daily flow is
4,000,000 gpd. The water treatment plant is operated by
an operations and maintenance company under contract
to the Navy. (G&FTDPW 2002)

Raw water enters the treatment plant from the raw water
reservoir to the South of the plant. As the flow is sent to
the flash mix basin, chlorine is added to minimize biolog-
ical activity. The flow next passes to the coagulation
basins where flocculation occurs. Flocculated water exits
the coagulation basins through two 30 inch wide stop
plates and enters a series of channels and openings which
distribute flow uniformly across the sedimentation tank.
At the sedimentation basins, lime can be added. From the
sedimentation basins, flow passes to the rapid sand filters.
The rapid sand filters remove any floc from the water flow
which was not removed in the sedimentation basin.
Settled water exits the sedimentation basin effluent chan-
nel through a 24 inch diameter main located at the 
channel midpoint. The main transports flow to the filter 
distribution channel which in turn brings water to each of
the four multimedia rapid sand filters. Since the particu-
late matter is filtered by the sand, the sand needs to be
washed out periodically to prevent problems with mud
balls, bed cracking or sand incrustation. The water that
washes out the filters is known as backwash, which is
diverted back through the rapid sand filter for refiltering.
After the rapid sand filters, fluoride is added. Flow then
passes to the clear well where chlorine is added for disin-
fection. The existing chlorine contact tank is a nominal
120,000 gallon rectangular buried tank. It is approximately
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56 feet long and 25 feet wide and is baffled. Filtered water
enters the clearwell in the lower right corner of the tank.
Lastly, flow is pumped by the finished water pumps to the
distribution system. (Baker/ Weston 1993, G&FTDPW
2002)

The current alum feed system consists of a 2,500 gallon
bulk storage tank, two metering pumps, associated piping
and valves and a submerged alum feed pipe located at the
rapid mix basin. The lime feed system consists of a dry
lime feeder, solution tank and aboveground gravity feed
lines to the rapid mix basin and to the final cell of the sed-
imentation basin. The water filtration plant uses gaseous
chlorine stored on site in 1 ton cylinders. Chlorinators are
located in the chlorine feed room in the control building.
Two chlorinators are used. One doses chlorine to the 20
inch diameter raw water feed line, while the other is used
to dose chlorine into the clearwell. (Baker/ Weston 1993)

Two sludge lagoons were constructed for the purpose of
capturing and thickening solids generated during the
treatment process. Solids can be stored in the lagoon until
they can be conveniently removed for ultimate disposal.
During normal operations, solids are discharged to one of
the two lagoons and allowed to settle out. The super-
natant from the lagoon is decanted back to the head of the
plant for reuse. A decant structure equipped with a vari-
able position slide gate is located in each lagoon. This
structure allows a maximum solids storage level elevation
of 11 feet and a maximum liquid level elevation of 17 feet.
These operating levels allow approximately 1 foot of free-
board at the maximum liquid level. The sludge lagoons
are 115 feet by 175 feet wide at the top elevation. The
sides of each lagoon are sloped at a pitch of 2.5 to 1,
resulting in bottom dimensions of 50 feet wide by 110
feet long. Each lagoon will hold an estimated 1 million
gallons of waste. (Baker/ Weston 1993)

Water Pump Stations: The potable water system consists
of 7 pump stations. There are a total of 17 pumps locat-
ed within the 7 pump stations. Of these 17 pumps, 5 are
fire pumps, 3 are jockey pumps and 9 are potable water
pumps. The potable water pump stations are shown on
Figure 3. The fire pumps range in capacity from 600 gpm
to 2,000 gpm with heads ranging from 106 feet to 231
feet. The jockey pumps range in capacity from 22 gpm to
90 gpm with heads ranging from 116 feet to 285 feet. The
potable water pumps range in capacity from 22 gpm to
1,500 gpm with heads ranging from 150 feet to 252 feet.
All of the pumps are centrifugal pumps. All but one pump
is powered with electricity.  Fire pump #1 is a diesel pow-
ered pump. Fire pump #1 is located at pump station 460,
which has a 500 gallon concrete diesel storage tank.

Water Tanks: There are five (5) water tanks located on the
site. Of the five, four are constructed of concrete and one
is steel. Potable water tank 86 is located on Gulf Road,
east of Building 784. This tank is an aboveground potable
water tank with a storage volume of 1,500,000 gallons.
The tank is a 128 feet by 94 feet rectangular, concrete
tank that is 20 feet tall.

Fire protection tank 459 is located on Tarawa Drive, next
to pump station 460. This tank is an aboveground fire
protection tank with a storage volume of 400,000 gallons.
The tank is 46 feet in diameter, 32 feet tall and constructed
of steel.

Potable water tank 535 is located on top of the hill at the
end of Esperance Road. This tank is an underground
potable water tank with a storage capacity of 750,000 gal-
lons. The tank is a 84 feet by 63 feet rectangular, concrete
tank that is 19 feet tall.

Fire protection tank 771 is located on South Delicias
Road, east of Building 2296. This tank is an aboveground
fire protection tank with a storage volume of 120,000 
gallons. The tank is a 45 feet by 32 feet rectangular, 
concrete tank that is 11 feet tall.
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Fire protection tank 2304 is located North of Building 786
at the Telemetry Site. This tank is an aboveground fire
protection tank with a storage capacity of 20,000 gallons.
The tank is rectangular and made of concrete and is 6 feet
tall. (G&FTDPW 2002)

Conditions Assessment
The Technical Data Package (TDP) prepared by Gannett
Fleming in June 2002 assesses the condition of the
potable water system components (i.e. piping, tanks,
water treatment plant). 

The TDP uses a rating system to classify the condition of
the components. The TDP indicates that the overall con-
dition ratings were assigned based on visual observations,
personnel interviews, available records and reports. The
rating system has three categories:  good, fair, poor. These
categories are defined by the following:

� Good

1. The component is performing its intended function 
adequately.

2. The overall appearance is without defects.

3. No obvious deficiencies are evident.

4. Maintenance records are complete and up-to-date.

5. The component has at least 75% or a percentage up 
to 100% of its remaining useful life.

� Fair

1. The component periodically does not perform 
its intended function adequately.

2. The overall appearance is deteriorated.

3. Major items that make up the component are 
not functioning correctly or are deteriorated.

4. Evidence that maintenance is not occurring such 
as locks rusted closed, entrances rusted closed, 
incomplete or not up-to-date maintenance logs.

5. The component has 50% of its remaining useful 
life. (This criteria alone does not indicate a 
Fair rating.)

�Poor

1. The component consistently does not perform its 
intended function adequately.

2. The overall appearance is greatly deteriorated.

3. Major items that make up the component are not 
functioning at all or are greatly deteriorated.

4. Evidence that no maintenance is being performed.

5. The component has 25% or less of its remaining 
useful life. (This criteria alone does not indicate a 
Poor rating.)

The TDP yields a rating of good for all components of
the potable water system. No deficiencies were identified.
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Future Consideration
New legislation has been enacted under the Safe Drinking
Water Act affecting drinking water systems. Specifically of
concern at NSRR is the formation of volatile organic
chemical contaminants called trihalomethanes (THMs).
THMs are a group of compounds that have come under
scrutiny in recent years as an important contaminant in
drinking water. THMs are formed by the action of chlorine
on certain naturally occurring organic chemicals in the
raw water. Monitoring data for THMs at the discharge of
the treatment plant and at remote points on the water 
distribution system show that the addition of chlorine for
disinfection at the plant is causing the formation of this
organic chemical contaminant at unacceptable concentra-
tions. THMs may be controlled by various techniques,
including enhanced treatment process control, removal of
the precursor organic chemicals, elimination of chlorine as
the disinfecting agent or removal of the fully formed
THMs by physical or chemical treatment. This should be
evaluated further with regard to regulations governing
Roosevelt Roads. (Baker/ Weston 1993)

Description of Components
Piping and Manholes: The wastewater collection system
at Roosevelt Roads consists of approximately 32.5 miles of
gravity lines, 9.5 miles of force mains, approximately 906
manholes, 28 pump stations and 6 grinder stations. The
original collection system was installed in the 1940s with
upgrades and new installations made in the 1990s. The
gravity system pipe materials include less than 1% ductile
iron (DI) pipe, less than 1% asbestos cement pipe, less
than 1% concrete pipe, 44% polyvinyl chloride (PVC) pipe
and 55% unknown materials. The gravity mains vary in
size up to 24 inches. The force main system pipe materi-
als include 7% DI, 81% PVC and 12% unknown materials.
The force mains consist of pipe ranging in size up to 10
inches.  The force main system was installed in the 1980s

Domestic 
Wastewater

and 1990s. The layout of the sanitary system is shown 
in Figure B.14.

Pump Stations: There are 28 wastewater pump stations
throughout the base. These stations house pumps with
capacities ranging from 100 to 1500 gpm, heads ranging
from 10 to 124 feet and motors ranging from 1.5 to 50
horsepower. The pumps are mostly submersible with some
wet pit type types. Appurtenances include diesel storage
tanks, diesel generators, float pump control, radio teleme-
try and local alarms.

Wastewater Treatment Plants: Wastewater is collected
and conveyed to one of three wastewater treatment plants
on site for treatment and final disposal. Treated waste-
water is discharged into the ocean. The average daily treat-
ed flow from the three plants was approximately 0.81 mil-
lion gallons per day, when the base was active.

The base has three wastewater treatment plants on site.
Bundy Treatment Plant is located at the Southern end of a
dirt road at the intersection of Marqus Road, Rendova Street
and Kwajalein Street. Capehart Treatment Plant is located
at the Southern end of Intrepid Drive. Forrestal Treatment
Plant is located on Forrestal Drive adjacent to Building 38.
All three plants were originally constructed in the 1970s
and all three were upgraded from secondary to tertiary treat-
ment plants in 1996. With the exception of a cross over con-
nection pump which is capable of diverting flow from
Capehart to Bundy, each plant operates independently.

The Bundy and Forrestal treatment plants each consist of
two primary tanks, trickling filters, denitrification system,
a digestor, drying beds, contact tanks, a grit remover and is
equipped with a tertiary system and generator. Access to
the Bundy plant is by way of a steep gravel and dirt trail,
which becomes unnavigable during heavy storms. Access
to Forrestal is via a paved road off of Forrestal Drive at the
eastern end of the base. Capehart is located at the end of
Intrepid Street, which is accessed via Lexington Drive. The
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Figure B.15
Sanitary Sewer 
Layout

Sources:
Moffatt & Nichol Int.

primary tanks at Bundy are in operation but the pits are overgrown with vegetation. The flow transmitter is inoperable
at Bundy. The Capehart facility consists of two primary tanks, a denitrification system, a digestor, drying beds, contact
tanks, grit remover, an aeration tank with RAS system and is equipped with a tertiary system and generator.
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Conditions Assessment
The Technical Data Package (TDP) prepared by Gannett
Fleming in June 2002 assesses the condition of the
sewage system components (i.e. piping, manholes, pump
stations and wastewater treatment plants). The informa-
tion contained in the TDP will be combined with more
recent information received from Public Works
Department to provide an outline of the condition of all
components of the domestic wastewater system. The
TDP rating system (good, fair, poor) used to classify the
condition of the components is outlined previously in the
potable water section. Refer to this section for ratings.

The TDP yields a rating of good for most components of
the sewage system. Every component of the domestic
wastewater collection piping and manholes was given a
good rating in the TDP. All components of the domestic
wastewater sump/grinder/ejector stations were given good
ratings. No additional inspection information is available
for these components of the sewage system.

All but two components of the domestic wastewater
pump stations were given a good rating in the TDP.
Facility number 2033 was given a fair rating and facility
2204 was given a poor rating. Information dated March
2004 from Public Works indicates several other pump sta-
tions with deficiencies, including eight inoperable pumps.

All domestic wastewater treatment plants were given
good ratings in the TDP. Information from Public Works
dated April 2003 indicates some components of the
wastewater treatment plants were identified with defi-
ciencies in operable components and maintenance items. 

Future Considerations
The Base decommissioning, currently underway, will
result in less solid waste production which will have a
detrimental effect on the sewage treatment plants' ability
to process wastewater. Without the production of solid

waste, the microorganisms that digest the organic materi-
als will die off rendering the plants inoperable. The
Navy's current plan is to maintain the treatment plants
by supplying them with available wastewater flows as
long as possible. Once they are no longer operable, the
plants will be shut down and all equipment �moth-
balled��a process by which all equipment would be oiled,
greased and bagged and thereby maintained. The Navy
will operate and/or maintain the plants for the next two
years. Serious consideration should be given to continu-
ing to maintain these plants, as new permits will be
required to restart the plants if any of the three is lost.
According to Public Works, the permitting process can
take up to eight years to complete. Minimum flow
requirements to maintain the various plant operations
were not available at the time of the site visit.

Stormwater runoff is collected via a system of drop inlets,
drainage ditches, culverts and pipes and diverted to out-
falls in the mangrove areas and the surrounding bays.

The electricity for the base is purchased from the Puerto
Rico Electric Power Authority (PREPA). 38 KV is trans-
ferred to the site at two delivery points, �DAGUAO� (two
38 kV circuits) and a single 38 kV circuit at the Airfield.
The 38 KV circuits serve eleven substations and those
substations in turn serve loads in their vicinity at 13.2
KV, 4.16 KV, and 480 KV. Figure B.15 shows the 38 kV
feeds to the substations. All loads on the distribution cir-
cuits can be fed from more than one substation (NSRR
Public Works Department).

In 2001, it was estimated by Hayes, Seay, Mattern &
Mattern, Inc. in their Final Technical Data Package
(HSMM/2001) that maximum demand for the Daguao
Service was approximately 15,788 kVA and annual 

Storm Drain
& Retention

Electrical 
& Gas
Services
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Figure B.16
Primary Electrical
Distribution
System in
Roosevelt Roads

Source: 
Moffatt & Nichol Int.

consumption was approximately 95,496 MWH. The other point of delivery is the Airfield Service, a single 38 kV 
circuit, located near the center of the eastern side of the base. Maximum demand for the Airfield Service was approx-
imately 1,463 kVA and annual consumption was approximately 7,682 MWH. The two main points of entry service
the substations listed in Table B.2.
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Substation
Transformer
Capacity (kV)

Primary 
Voltage (kV)

Secondary
Voltage (kV)

Number of 
Circuits

Substation C 6500 38 13.2 3

Substation D 5000 38 13.2 4

Substation T-492 750 38 0.48 3

Substation I 5000 38 13.2 2

Pier 2 Substation 2000 38 0.48 8

Pier 3 Substation 2500 38 0.48 24

Bundy Substation 3000 38 4.16 2

FDR Substation 5000 38 4.16 4

Coral Sea Substation 5000 38 4.16 3

Substation A 3000 38 13.2 4

Substation 24 500 13.2 2.4 1

Table B.2
Substations
Summary

The Daguao Service consists of two incoming 38 kV circuits from PREPA, Circuits 13800 and 5500. There is a meter
at this service point. In most cases loads serviced at the 38 KV level are substation. There are three transformers serv-
ing individual buildings, which are served directly from the 38 kV circuits. Both of the 38 kV circuits utilize 46 kV rated
insulators. 1/0 Cu Aerial conductors connect the Daguao Service to Bundy Substation and Substation D. Similarly
Substation C is fed from Substation D and Substation I from Substation C. Coral Sea Substation is fed from FDR
Substation which in turn is fed from Substation D also via 1/0 Cu Aerial conductors. The above noted construction is
in fair condition. (HSMM/2001)

The airport service is a 38 kV circuit from PREPA. The circuit serves Substation A. There is a meter at this service
point. 1/0 Cu conductors are suspended from wood poles and connect the service point to Substation A. (HSMM/2001).

It should be noted that both underground and aerial power lines service the housing areas, making one of the systems
redundant. Underground conduits for cable and telephone are also in place for housing but cables for these utilities were
never installed.
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Substation C
Substation C is located along Langley Drive near the
intersection with Marina by-pass. The 38 kV line enters
and exits the station on a primary steel structure and
there is a 38 kV tap to each of two transformers.
Transformer A is a 5000 kVA 38 kV-13.2 kV unit, is pro-
tected with a 38 kV breaker and Transformer B is a 1500
kVA 38 kV-13.2 kV unit. Transformer A supplies a main
breaker and three distribution breakers. The fenced area is
87'X66'. Table B.3 shows the transformers at Substation C.

Name
Capacity

(MVA)
Primary

Voltage(kV)
Secondary
Voltage(kV)

Transformer A 5000 38 13.2

Transformer B 1500 38 13.2

Name
Capacity

(MVA)
Primary

Voltage(kV)
Secondary
Voltage(kV)

Sub D 5000 38 13.2

Table B.3
Transformers
Substation C

Table B.4
Transformers
Substation D

The substation distributes 13.2 kV via 3 feeders: the first of
which services 19 transformers, the second 24 transform-
ers and the last 9 transformers at which points the voltages
are reduced to 120/240, 208/120, 480/277 V. The feeders
and subsequent transformers serviced by each feeder were
noted to be in fair to good condition. (HSMM/2001)

Substation D
Substation D is located between Langley Drive and
Nimitz Drive. Circuits 13800 and 5500  enter Substation
D from the Daguao Service and then split into individual
outgoing 38 kV feeders. There is a 38 kV breaker that pro-
tects a 5000 kVA 38 kV-13.2 kV transformer. The trans-
former serves four 15 kV distribution circuit breakers in a
walk-in metal-clad outdoor enclosure. The fenced area is
79'X79'. The substation was replaced during the late
1990s. Table B.4 shows the transformers at Substation D.

The substation distributes 13.2 kV via four feeders: the
Nimitz feeder which services 7 transformers, the FWTC
Feeder which services 9 transformers, the Elem School
Feeder which services 17 transformers and the Sub C &
Swamp Feeder which services 15 transformers. These
transformers then provide 120/240, 208/120, 480/277 V
to other service points. The 13.2 kV feeders and subse-
quent transformers and switches were noted to be in fair
to good condition. (HSMM/2001)

Substation T-492
Substation T-492 is a small substation that feeds three
buildings at 480 V. A single 38 kV circuit enters the
substation and terminates at a switch mounted on top
of a steel structure. The transformer is protected with
38 kV fuses mounted below the switch. As of April
2001 a new transformer and secondary switchgear were
scheduled to be installed. The fenced area is 47'X34'.
(HSMM/2001)

Substation I
Substation I is fed from the 38 kV overhead distribution
system. There is a 5000 kVA 38 kV�13.2 kV three-phase
transformer protected with a 38 kV three phase breaker.
The transformer feeds a main 15 kV breaker and three 15
kV circuit breakers. Two distribution circuits, service 23
and 130 transformers, respectively. These transformers
then provide 120/240, 208/120, 480/277 V to other serv-
ice points. The transformers fed from these feeders were
noted to be in fair to good condition with the exception of
T-364 and T-373. The fenced area for Substation I is
61'X61'. Table B.5 shows the transformers at Substation
I. The transformer was noted to be in fair condition
(HSMM/2001).

Name
Capacity

(MVA)
Primary

Voltage(kV)
Secondary
Voltage(kV)

India 5 38 13.2

Table B.5
Transformers
Substation I
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Name
Capacity

(MVA)
Primary

Voltage(kV)
Secondary
Voltage(kV)

Pier 2 2 38 0.48

Pier 2 Substation
Pier 2 Substation is served from the overhead 38 kV dis-
tribution system. There is a 38 kV switch and 38 kV
transformer fuses. The transformer secondary serves a
480 volt main breaker and eight distribution circuit break-
ers. The eight distribution breakers serve the shore power
stations on Pier 2. The fenced area is 37' x 24'. Table B.6
shows transformers at Pier 2 Substation. (HSMM/2001)

Pier 3 Substation
Pier 3 Substation is served from the overhead 38 kV dis-
tribution system. Both station transformers are on one set
of 38 kV fuses and each transformer serves a separate 480
volt bus. Each bus has 12 distribution circuit breakers and
all 24 of the 480 volt circuits provide power to the shore
power stations on Pier 3. The fenced area is 60' x 37'.
Table B.7 shows the transformers at Pier 3 Substation.
(HSMM/2001)

Table B.6
Transformers Pier 2

Substation

Name
Capacity

(MVA)
Primary

Voltage(kV)
Secondary
Voltage(kV)

Pier 3 2.5 38 0.48

Pier 3 2.5 38 0.48

Table B.7
Transformers Pier 3

Substation

Name
Capacity

(MVA)
Primary

Voltage(kV)
Secondary
Voltage(kV)

Bundy 1 1.5 38 4.16

Bundy 2 1.5 38 4.16

Bundy Substation
The Bundy substation is located along Bennington Road,
south of the golf course. The Bundy Substation is fed from
the overhead 38 kV distribution system. There are two
1500 kVA, 38 kV�4.16 kV transformers each supplying a
4.16 kV breaker and distribution circuit. The fenced area
is 60' x 40'. Table B.8 shows the transformers at Bundy
Substation.

Table B.8
Transformers
BundySubstation

The transformers were noted to be in fair condition. The
secondary circuits, Bundy 1 and Bundy 2 service 27 and
76 transformers, respectively which in turn provide
120/240, 208/120, 480/277 V service.

FDR Substation
The FDR Substation is located along FDR Drive at
Saratoga Road. The FDR Substation is fed at 38 kV from
overhead Circuit 5500, which passes through the station.
The transformer primary is tapped from the overhead line
with a Gang-Operated Air-Break (GOAB) switch which
feeds an SF6 circuit breaker. This circuit breaker in turn
feeds a 5000 kVA, 38�4.16 kV transformer. The substa-
tion is enclosed in a fence (39' x 49'). 

The transformer was noted to be in good condition. Two
feeders supply 4.16 kV to 31 and 51 transformers, respec-
tively which in turn supply 120/240, 208/120, 480/277 V
to various points.
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Coral Sea Substation
The Coral Sea Substation is served from the 38 kV 
overhead distribution circuit number 5500. The 38 kV
overhead terminates on the steel structure before going to
the transformer which is 5000 kVA 38 kV�4.16 kV sub-
station type unit. As of April 2001, there was an addition-
al transformer inside the fence which was disconnected
and not in service.

Three secondary feeders provide 4.16 V to 69, 54 and 31
transformers, respectively. These transformers then 
provide 120/240, 208/120, 480/277 V to various points.

Substation A
Substation A is fed from the overhead 38 kV Airport
Service distribution. There are two 1500 kVA 38 kV�13.2

kV transformers. The fenced area is 71' x 45'. Substation
A is equipped with primary metering. The transformers
were noted to be in fair condition. AA Feeder Ckt 1 
supplies 13.2 kV to 13 transformers and AB Feeder Ckt 1
supplies the same voltage to 51 transformers.
(HSMM/2001)

Substation 24
Substation 24 is located on the airfield, east of Bldg
1749. Substation 24 is a small station on the airfield fed
underground from Substation A, 13.2 kV, AB Feeder Ckt
1. The transformer is a 500 kVA 13.2 kV�2.4 kV unit that
feeds a bank of transformers for airfield lighting. The
fenced area is 37' x 22'. The transformer at substation 24
were noted to be in fair condition.
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Tele-
Communications

Information received to date indicates manholes and fiber optic cable for the telecommunications system. It is
assumed that this equipment is for data transmission. Refer to Figure B.16 for a layout of system. 

Figure B.17
Fiber-Optic Cable
Telecommunications
System

Source:
Moffatt & Nichol Int.
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The building evaluation criteria were developed to aid in the analysis of the existing conditions assessment of the
buildings and structures on the US Naval Station Roosevelt Roads.  An initial site analysis resulted in a division of
the Base into 8 distinct Zones.  Each zone is distinguished both by location and overall usage.  Further analysis of the
facilities resulted in categorization and assessment of each facility based on qualitative and quantitative criteria.  The
most important of these include:

� Construction Type: Concrete masonry, metal or wood

� Building Type: Based on usage

� General Condition: Very Good to Poor

� Building Value: High to Low

� Adaptive Re-use: Highly to Poorly Adaptable

� Area: in Square Feet (SF)

� Facility Number: assigned by the Navy

� Year of Construction

� Number of Stories

� Facility Name: assigned by the Navy

� View: rated 0 to 3 with 3 being the most desirable views

� Operationally Significant: Yes or No

While some of these criteria are self-evident others require judgments to be made by the evaluation team. The more
significant of these criteria are described further on the following pages.

Building
Evaluation

Criteria
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Zones
Historically, the facilities were developed in distinct building campaigns that supported the expansion of military oper-
ations at Roosevelt Roads. Seventy-five percent (75%) of the buildings and structures were built before 1960. For the
purpose of our analysis we divided the Base into eight (8) geographic zones with corresponding sub-zones, representing
distinct groupings or land uses on the Base.

Figure C.1
Study Zones

Source: CRP
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Building Type
Each building and facility was categorized by type in accordance with the Building Use and Occupancy Classifications
of the 2003 edition of the International Building Code (IBC).  The IBC was chosen because the United States
Government recently adopted the IBC for all of its facilities.  Military, Educational and Recreational use categories
were added to supplement the IBC designations in order to provide a fine grain description of the existing facilities.

Building Value
High Value: Facilities categorized as High Value were sited on the base map.  High Value facilities include those that
offer a significant use or adaptive re-use opportunities in their current location, or, in the case of residential buildings,
are over 3,000 SF and have been recently renovated. Due to their significant value, retention of high value facilities
should be given careful consideration in any future re-use plans.

Figure C.2
High Value

Buildings

Source: CRP
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Medium Value: Facilities
with a medium value are
those that are in very good or
good condition, are well con-
structed, are varied in their
potential re-use adaptability
or have a good view.
Medium value facilities can
be adapted to complement a
variety of proposed land
uses.  Facilities categorized
as medium value have devel-
opment potential and would
require a more in-depth
assessment to evaluate their
true value relative to specific
re-use proposals.

Low Value: Facilities with a low value are those struc-
tures that are in fair or poor condition, obsolete, or poor-
ly constructed and/or usually pre-fabricated metal build-
ings having square footages typically in the range of
10,000 SF or below and have little to no view.  Low value
buildings and structures should be carefully considered
for demolition in any proposed reuse plan.

Operationally Significant
Facilities characterized as "Operationally Significant"
include a broad range of facilities that provide necessary
support to the base utility infrastructure, the airport facili-
ties and the seaport facilities.  These buildings are usually
concrete or steel framed structures and in good condition.

Figure C.3
Operationally

Significant

Source CRP

Figure C.4
Operationally
Significant Airport

Source CRP
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The team performed on-site visual assessment of NSRR
facilities during an extensive four-day inspection on
February 24-27, 2004. Sources for this study include the
Consultant Team review of the following reports and con-
struction documents provided by the Navy.

� Navy�s NSRR Buildings and Structures 110503;

� NSRR Super Map;

� LawGibb Group NSRR Architectural Resources 
Inventory and Evaluation Study, June 8 2001; 

� Various construction documents and information 
provided by the Navy�s on-site personnel. 

Overview of Existing Facilities
There are over 1,600 listed facilities including buildings and
other structures at Roosevelt Roads comprising more than
5,800,000 square feet (SF).  Buildings range in size from the
largest�the Public Works Building at 120,640 SF, to the
smallest�a 64 SF utility building.  The average building
size is 3,600 SF.

Of the approximate 5,800,000 SF of listed facilities nearly
7%, or 399,069 SF, are deemed to be �Operationally
Significant� and are essential to the on-going operation of
NSRR�s existing infrastructure, its port and its airport.

Summary
of Facility

Assets

These include such facilities as the fuel pier, the main
hangar at the airport, jet fuel tanks, the sewage treatment
plants, etc. 

Another 600,237 SF of listed facilities are �Unconfirmed� at
this time with respect to condition, use or location resulting
from inconsistencies or omissions from the reference data
provided by NSRR.  This will require additional time and
research to resolve and is outside of the scope of this effort.

Net Square Footage Allocations
The Net Square Footage of built facilities that we will con-
sistently reference totals 4,856,296 SF. This Net Square
Footage derives from the total of approximately 5,800,000
SF and excludes those facilities identified as �Operationally
Significant� (399,069SF) or �Unconfirmed� (600,237 SF).

In broad terms the general use of the facilities breaks down
as follows:

�There are more than 801 Residential buildings including
single and small scale multi-family dwellings, apartment
houses and a hotel. These buildings comprise 2,417,010
SF, or 50% of the net square footage.

�There are also facilities in use as commercial, retail, offices
and industrial facilities. These approximate 1,225,000 SF
in area, or 25% of the net square footage. 

�Educational, institutional and public amenity purpose
buildings comprise 370,000 SF or 8% of the net square
footage; and 

�Storage structures (both in permanent structures or metal
buildings) comprise 541,621 SF and represent slightly
more than 11% of the net square footage. 

�The remaining square footage serves municipal, utilitari-
an, military or open space recreational functions and com-
prises approximately 302,700 SF, or 6% of the total.

Some of the infrastructure facilities serve Base-wide or
multi-zone areas.  However, it should be noted that even
some of these facilities could easily be adapted to serve
individual zones or sub-zones in the future without com-
promising the overall base infrastructure. Facilities related
to the airport include the air traffic support buildings, air-
craft maintenance, fuel storage facilities, cargo handling
facilities and the fuel pier.Facilities related to the seaport
include the support buildings required to maintain the
vessels and the fuel storage facilities. The berthing piers
and bulkheads are not considered as operationally signifi-
cant since they would require modifications to accommo-
date recreation or civilian commercial vessels
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Total Facilities 5,800,000 SF

Less Operationally
Significant

-399,069 (400,000 SF)

Subtotal 5,400,000 SF

Less Unconfirmed -600,237 SF

Facilities Net Square
Footage Subtotal 4,856,296 SF

Facility Type
Net Square

Footages
Percent
of Total

Residential 2,417,010 SF 49.77% 

Business 500,548 SF 10.31% 

Industrial 459,293 SF 9.46%

Storage 434,998 SF 8.96%

Retail 189,543 SF 3.90%

Recreation 185,864 SF 3.83%

Educational 182,125 SF 3.75%

Institutional 142,717 SF 2.94%

Assembly 120,724 SF 2.49%

High Hazard 106,623 SF 2.20%

Utility 74,339 SF 1.53%

Municipal 21,395 SF 0.44%

Military 21,117 SF 0.43%

Subtotal 4,856,296 SF 100%

Table C.1
Tabular Summary
of Facility Square

Footages

Facilities Assessment
With a few exceptions, the prevailing condition of the exist-
ing facilities at NSRR is good. This may be attributable to
the degree of maintenance provided over the years by a
combination of Navy personnel and civilian employees.

There are a number of newly constructed facilities at NSRR
that have just been completed but never occupied. These
include a new office building and a new barracks for the Navy
Seals. Another project just nearing completion is the new
BEQ (Bachelors and Enlisted Quarters) residential facility.

In addition, a number of facilities have been recently reno-
vated.  These include the Navy Exchange, the Hospital, the
Commissary, and a number of single family residential
buildings.

With consistency, most facilities at the base were sited,
designed and constructed for functionality and lack any
sense of specific aesthetic quality or architectural style.
Similarly, their access, siting and open space are absent any
landscape design.

A number of buildings were scheduled for renovation or
gutted in anticipation of an imminent renovation. They
remain in that unusable condition. 

Numerous buildings, particularly some of the older metal
storage buildings, are obsolete or deteriorated and are 
candidates for removal.

Figure C.5
BEQ Apartments



Roosevelt Roads Reuse Plan: Site, Context, & Market Conditions  Appendix A.c

Summary of Facility Assets  / A.c 7 F INAL DRAFT

Notes by Selected Facility Type
Residential: Existing housing stock at NSRR includes
801 single and multi-family residential facilities comprising
2,417,010 SF.

Of those, 676 are single family dwellings comprising
1,233,185 SF, or 51% of the total residential building area.
The majority of single family houses are small, concrete
block structures with punched windows and low-sloped
built-up roofs and range in size from 1,600 to 2,000 SF.
Larger single family structures, typically allocated as officer's
housing, are similar in style and approach 3,000 SF. 
Of the 676 single family dwellings, 319 have been 
recently renovated.

Another 98 buildings consist of small multi-family
dwellings designed to accommodate 2 to 8 families. These
comprise 474,000 SF, or 20% of the total residential area.

The remaining 29% of the residential area is made up of
27 Large Scale Multi-family or Lodging buildings, com-
prising 710,000 SF. 

Operationally Significant: Facilities in this category
include those necessary for basic infrastructure and utili-
ties, airport operation and port usage. Excluding Pier 3,
there are 113 Operationally Significant structures on the
Base comprising 399,000 SF. This amounts to 7% of the
total built area for the Base and about 7% of the total
number of facilities.

High Value Facilities: Buildings and structures in this
category include those that are necessary to support util-
ity or port infrastructure , offer a significant public ameni-
ty in their current location (e.g. hospital) or, in the case of
residential buildings, have been recently renovated.

This category includes many small structures. Excluding
facilities under 3,000 SF in area, there are a total of 116
High Value structures totaling 1,700,000 SF in area. This
is approximately 29% of the 5,800,000 SF total built area
on the Base.

In terms of size breakdown of the High Value facilities
there is 933,000 SF in facilities over 25,000 SF, 335,000
SF in facilities between 10,000 SF and 25,000 SF in area
and 401,000 SF in facilities between 3,000 SF and 10,000
SF in area.

Figure C.6
Single Family

Dwelling

Figure C.7
Operationally
Significant Seaport
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Residential, 2,417,010
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Figure C.9
Facility distribution

by building type

Apartment Buildings

29% Single Family

51%

Figure C.10
Residential 

building type 
distribution

Figure C.13
Residential 
building type 
distribution 
percentage

Figure C.8
Facility distribution

by building type

Figure C.11
Facility distribution
by general usage
(SF)

Figure C.12
Facility distribution
by general usage
(percentage of 
net SF)
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MEMORANDUM:
TO: Daniel Malachuk, Elliot Stein / C.B. Richard Ellis
FROM: Patricia McNeal
cc: Files 5275-01, J. Headland, T. Purvis
Date: June 9, 2004
P/N: 5275 Naval Station Roosevelt Roads
Re: Container Terminal Possibilities at Naval Station Roosevelt Roads

A container terminal was considered as part of the base reuse plan for Naval Station Roosevelt Roads. Such a facil-
ity would accommodate Post-Panamax vessels, include a total berth length of 5,000 feet, and a backlands area of
approximately 172 Acres for container storage. Using high density storage estimates, the resulting port would have
a capacity of one million teu/year. This preliminary investigation includes the major issues associated with con-
structing a container terminal at NSRR. It should be noted that other issues likely exist, such as permitting, envi-
ronmental impacts and constructability for example, that are considered beyond the scope of this general overview.
One major factor to consider is cost of developing a container terminal at NSRR. The two alternatives considered
in this study would cost on the order of US$1 billion and US$850 million, respectively, for land development,
dredging, paving utilities and terminal equipment. These costs do not take into account soil stabilization, build-
ing demolition, and many other considerable factors that could increase the above listed costs substantially.
Significant issues with terminal development  are described below:

Appendix B: 
Container Terminal Possibilities 
at Naval Station Roosevelt Roads
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Dredging and Navigation
The existing channel at Roosevelt Roads is dredged to a
depth of 40 feet at a width of 1,000 feet. Several areas
close to the bulkhead currently have depths between 32
and 38 feet below low water. A container terminal for
Post-Panamax ships would eventually need a low water
depth of 50 feet. In order for vessels to navigate safely
into and out of Roosevelt Roads, dredging would be
required seaward of the harbor. The navigation charts for
this area also show that there are high spots in areas sea-
ward of the harbor into Pasaje de Vieques and Pasaje
Radas Roosevelt. To approximate the dredging required,
a channel of approximately 250 meters was assumed
and projected out to deep (-60 feet) water (see attached
Sk 1). Dredging is required over a length of approximate-
ly 12 miles, but only in isolated locations where water is
shallower than 50 feet. It is important to note that there
are coral beds within this 12 mile channel and that coral
removal would raise environmental issues.

Alternatives for Container Terminal
There is not currently sufficient area to locate a con-
tainer terminal at Roosevelt Roads. In order to create a
site of sufficient size, either filling a portion of the har-
bor or extensively excavating the hillside adjacent to the
existing piers would be necessary, as indicated in the
outline below. 

� The land area north of the existing bulkhead is lim-
ited. In order to create a backland area of sufficient
size, the existing hills would have to be excavated
(Alternative A) or land area fronting the existing
bulkhead will have to be reclaimed (Alternative B)
(see attached Sk 2 and Sk 3). The cost associated with
excavation or reclamation would be significant
depending on geotechnical characteristics of the
material to be excavated or to be used as fill. Both

options would require construction of a new bulk-
head at the wharf face. Reclamation could be an envi-
ronmental issue as it would cover existing bay bot-
tom. In Alternative A, the proximity of the existing
hospital may be problematic. The foundations for the
hospital would likely require analysis and/or moni-
toring during construction to assure the foundation
is not compromised by cutting into the hill it is cur-
rently built upon. In order to provide a stable plane at
the face of the excavated hill, it is likely that a retain-
ing wall of significant dimensions would need to be
installed. 

� The existing site may require some degree of environ-
mental clean up (e.g. fuel storage tanks in the area
and other potential sources of soil contamination.)
Clean up cost is difficult to estimate without envi-
ronmental sampling and testing. 

� The existing fuel pier bisects the harbor and would
have to be demolished to create berthing space. The
fuel pier is likely to be critical to the operation of the
airport, although airport operations are outside the
scope of this study and are included in a Master Plan
being developed by the Puerto Rico Ports Authority.

Demolition
With a berth length of 5,000 linear feet parallel to the
bulkhead, the existing marina would need to be demol-
ished. The fuel tank farm would need to be demolished
under Alternative A. Substation India is also affected by
the container terminal size and would need to be relo-
cated, at a minimum, for each option. Other structures
and utilities may need to be demolished for either alter-
native. These were not considered in this exercise and
it should be noted that other issues likely exist. 
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Landside Transportation Infrastructure and Off-ter-
minal Land Area
Base roads are in fair condition and the port would be
easily accessible to the existing highways. An analysis of
truck traffic on the roads within the base would have to
be completed to determine impacts on adjacent proper-
ties. At a minimum, it is likely that a dedicated port road
would be required within the port area to separate port
traffic from non-port traffic to and from Zones 6 & 7.

Available Areas for Value Added Warehousing
There are buildings in the area which could conceivably
be converted to warehousing for performing value added
functions. 

Permits
Dredging, filling and construction permits, among oth-
ers, would be required for either the excavation or recla-
mation. It could take several years to procure the neces-
sary permits.

Cut and Fill Volumes
Alternative A would require dredging of approximately
20.4 million cubic meters of material (this does not
include side slopes and pay overdepth which could add
up to 20% additional material), excavation of approxi-

mately 5.8 million cubic meters of material from land
and fill of approximately 243,000 cubic meters of mate-
rial. Assuming site material is reusable as fill, this
would result in total off site disposal of approximately
26 million cubic meters of material. 

Alternative B would require dredging of approximately
17.4 million cubic meters of material (this does not
include side slopes and pay overdepth which could add
up to 20% additional material), excavation of approxi-
mately 580,000 cubic meters of material from land and
fill at wharf face of approximately 10 million cubic
meters of material. Assuming site material is reusable
as fill, this would result in total off site disposal of
approximately 8.2 million cubic meters of material. 

Construction Schedule
Landside construction could occur simultaneously with
dredging, and consequently, this alternative could be
completed in less time than Alternative B. For
Alternative B, if dredge material was used to fill in the
terminal storage yard, the site would have to be de-
watered and possibly surcharged to stabilize it before
constructing bulkhead and dredging berths. 
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A L T E R N A T I V E  A   Cut Option A L T E R N A T I V E  B   Fil l  Option

Quantity Unit Unit Price Total Price Quantity Unit Unit Price Total Price
1a. Demolition 1 $200,000 $200,000

Fuel Pier and Pier 1 5,600 M2 $270 $1,600,00 5,600 M2 $270 $1,600,00

Pier 2 1,400 M2 $270 400,000 1,400 M2 $270 400,000

1b. Dredging $416,200,000 $416,200,000 

Dredging and Disposal 2 20,400,000 M3 $17 $346,800,000 17,400,000 M3 $17

Overdepth and Side Slope 1 LS $69,360,000 $69,400,000 1 LS $59,160,000 $59,200,00

2. Fill

Fill 3 � M3 � � � M3 � �

2. Excavation and Hauling $126,300,000 $13,900,000

Cut 4 5,800,000 M3 $20 $116,000,000 6,000,000 M3 $6 $360,000

Grading and Compacting 641,025 M3 $16 $10,300,000 641,025 M3 $16 $10,300,000

3. Pavement, Utilities and Drainage $91,700,000 $91,700,000 

Pavement, Utilities and Drainage 694,444 M2 $132 $91,700,000 694,444 M2 $132 $91,700,000 

4. Marine Structures $100,100,000 $100,100,000 

Container Wharf 1,525 LM $65,600 $100,100,000 1,525 LM $65,600 $100,100,000

5. Buildings $15,400,000 $15,400,000

Gate 1 LS $3,400,000 $3,400,000 1 LS $3,400,000 $3,400,000

Administration Building 1 LS $4,000,000 $4,000,000 1 LS $4,000,000 $4,000,000

Maintenance Building 1 LS $6,000,000 $6,000,000 1 LS $6,000,000 $6,000,000

Misc. Building 1 LS $2,000,000 $2,000,000 1 LS $2,000,000 $2,000,000

6. Electrical Supply $15,000,000 $15,000,000

Sub-Station Allowance 1 LS $15,000,000 $15,000,000 1 LS $15,000,000 $15,000,000

Subtotal $766,700,000 $593,100,000

Contingency 25% $191,700,000 25% $148,300,000

Subtotal Construction $958,400,000 $741,400,000

Container Handling Equipment Allowance $115,000,000 $115,000,000

Cranes / RTGs/Hostlers $115,000,000 $115,000,000

TOTAL $1,073,400,000 $856,400,000

Notes: Assumptions and Exclusions:
1 Demolition costs include pier demolition only. The proposed port is located in previously developed

area. As such, a significant amount of demolition is required to construct the port, including
buildings, fuel tanks, etc. Cost of that demolition is not included here.

2 It is assumed that all dredge waste materials are disposed of at sea.
3 Fill is included under dredge cost. Surcharging and/or wick drains to consolidate dredged materials

used as fill may be required�the need for soil consolidation will significantly increase project
cost and schedule. Cost of soil stabilization is not included here. 

4 For Alternative A, cut includes hauling offsite. For Alternative B, cut includes hauling onsite for

use as fill. It is assumed that all materials are excavated with hydraulic excavators�no provisions
made for drilling and blasting. It is assumed that a retaining wall would be required
at the face of  the excavated hill to stabilize the hill. Cost of wall is not included here.

5 It is assumed that road improvements would be required outside of the port's limits. Cost of
road improvements not included here.

6 Cost of relocating Substation India is not included.
7 Environmental concerns have not been accounted for. This includes land reclamation

(Alternative B) and permitting for both alternatives. Costs for environmental remediation and
mitigation are not included here.
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Figure B.1
Required Dredging at
Naval Station 
Roosevelt Roads

Material to be Dredged (Existing Water Depth < 50 ft)
Location of Coral

0 3000' 6000'
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Figure B.2
Alternative A
Harbor Dredge Limits
at Naval Station 

Roosevelt Roads

Harbor Dredge Limits for Container Terminal

Container Terminal Area: 172 Acres
0 3000' 6000'
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Figure B.3
Alternative B
Harbor Dredge Limits
at Naval Station 

Roosevelt Roads

Harbor Dredge Limits for Container Terminal

Container Terminal Area: 172 Acres

Reclaimed Land to be Filled

0 3000' 6000'
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