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NOTE TO READERS

The National Environmental Policy Act of 1969 mandates that an environmental impact statement be
prepared as éart of the review and approval process of major actions by Federal agencies. The
action contemplated is approval of the Puerto Rico Coastal Management Program under Section 306
of the Federal Coastal Zone Management Act of 1972, as amended, An immediate effect éf approval
is the qualification of the Commonwealth of Puerto Rico for Federal matching funds fofnuse in ad-
ministering the Program, In addition, the Coastal Zone Management Act stipulates that Federal
\activities affecting the coastal zone shall be, to the maximum extent practicable, consistent

with an approved management program,

For purposeés of reviewing this proposed action:

- Part I Introduction — prepared by the Federal Office of Coastal Zone Management (OCZM)

- Part II  Puerto Rico Coastal Management Program - prepared by the Commonwealth; relied
upon by the Federal OCZM as the statement of the proposed action fo} the pur-
poses of NEPA

- Part II1 Enviroanmental tmpacte - prepared by the Federal OCZM with the assistance of
the Commonwealth

- Part IV  Appendices - prepared by the Commonwealth

The key concerns ére:
- whether the Puerto Rico Program is consistent with the objectives and policies of the
national legislation,
- whether the Commonwealth's management authorities are adequate to implement the Program,
- whether the award of Federal funds under Section 306 of the Federal Act will help
Puerto Rico to meet those objectives, and
~ whether there will be a net environmental gain as a result of Program approval and

implementation.

The Office of Coastal Zone Management believes the answers to these key questions are affirma-
" tive. The Office wants the widest possible circulation of this document to all interested

agencies and parties in order to receive the fullest expression of opinion on these questioms.




To those people whose time is limited in reviewing this Environmental Impact Statement, the fol-
lowing is recommendedvreading:

Executive Summary (Part I, Section D)

Pfoblems and Responses (Part II, Chapter 3)

The Coastal Management Program (Part II, Chapter 4)

This Program is of major significance, not only to Puerto Rico, but to the Nation. Further, the
Puerto Rico coast represents a concentration of natural, historic, and economic attributes that is
of national importance. The Federal Office of Coastal Zone Management thanks those participating

in the review of the Puerto Rico Program and this Environmental Impact Statement.




Summary

(x) Draft Environmental Impact Statement ( ) Final Environmental Impact Statement

Department of Commerce, National Oceanic and Atmospheric Administration, Office of Coastal Zone
Management. For additional information about this proposed action or this statement, please
contact:

Office of Coastal Zone Management

National Oceanic and Atmospheric Administration

Attention: Ms, Ann Berger

3300 Whitehaven Street, N.W.

Washington, D.C. 20235

Phone: 202/254-7546

1, Proposed Federal approval of the Puerto Rico Coastal Management Program

(x) Administrative { ) Legislative

2, 1t 1s proposed that the Secretary of Commerce approve the Coastal Managémént Program.applica-
tion of Puerto Rico pursuant to P.L, 92-583., Approval would permit implementation of the pro-
posed program, allowing program administration grants to be awarded to the Commonwealth and

require that Federal actions be consistent with the program.

3, Approval and implementation of fhe program will restriet or prohibit certain land aad water
uses in parts of the Puerto Rico ccast, while promoting and encouraging development and use
activities in other parts., This may affect ﬁrOperty valueg, property tax revenues, and resource
extraction., The program will provide an improved decision-making process for determining coastal
1land and water uses and the siting of -facilities of national interest and will lead to increased

long-term protection of and benefit from the Commonwealth's coastal resources.

4, Federal Alternatives considerad:
1., If tha new policies and criteria established in the program were not enforceable or
sufficient.

2. If the Commonwealth lacks the ability to continue to consider the national interest.




5. List of all Federal, Commonwealth and local agencies and other parties from which comments

have been requested:

Federal Agency Distribution

Advigory Council on Historic Preservation

Department

of Defense

Department of the Navy
U.S. Army Corps of Engineers

U.S. Air
Department
Department
Department
Department
Department
Department

Force

of Agriculture

of Commerce

of Energy

of Health, Education and Welfare
of Housing and Urban Development
of the Interior

Department of Justice

Department of Labor

Department of Trangportation

Economi¢ Development Administration
Environmental Protection Agency

Federal Energy Regulatory Commission

General Services Administration
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National Oceanic and Atmospheric Administration
U.S. Coast Guard

National Interest Group Distribution

A.M,E.R.I,C.A.N,

AFL-CI10

American Association of Port Authorities
American Bar Association
American Bureau of Shipping
American Farm Bureau Federation
American Fisheries Society
American Forest Institute
American Gas Agsociation
American Hotel and Motor Association
American Industrial Development Council
American Institute of Architects
American Institute of Merchant Shipping
American Institute of Planners
American Littoral Society
American Mining Congress
American Oceanic Organization

. American Petroleum Institute
American Shore & Beach Preservation Assn.
American Soc, of Civil Engineers
American Soc, of Landacape Architects, Inc.
American Soc. of Planning Officials
American Water Resources Association
American Waterways Operators

AMOCO

Ashland 0il, Inc,

Associated

General Contractors of America

Association of 0il Pipe Lines
Atlantic Riehfield Company

Atlantic States Marine Fisheries Gomm.
Atomic Industrial Forum

Barrier Islands. Coalition

Center for
Center for
Center for
Chamber of

Law and Social Policy
Natural Areas

Urban Affairs
Commerce of the U,S,

Chevron, USA, Inc.

Cities Service Company
Coastal States Organization
Conservation Foundation
Continental 0il Company

Council of

State Planning Agencies

The Cousteau Society

Earth Metabolic Design Laboratories, Inc,

Edison Electric Institute

El Paso Natural Gas Company

Environmental Defense Fund, Inc,

Environmental Law Institute

Environmental Policy Center

EXXON Company, U.S,A,

Friends of the Earth

Getty 0il Company

Great Lakes Basin Commission

Great Lakes Tomorrow

Gulf Energy and Minerals, U.S.

Gulf 0il Company

Gulf 0il Corporation

Gulf Refining Company

Gulf South Atlantic Fisheries Development
Foundation

Independent Pertoleum Association of America

Industrial Uniom of Marine and Shipbuilding
Workers of America

Institute for the Human Environment

Institute for Marine Studies

Interstate Natural Gas Association of America

Izaak Walton League

Lake Michigan Federation

League of Conservation Votors

League of Women Voters Education Fund

Marathon 0il Company

Marine Technology Society

Magsachusetts Petroleum Council

Mobil Exploration & Producing, Inc.

Mobil 0il Corporation

Murphy 0il Company

Nat'l., Assoc. of Conservation Districts

Nat'l, Assoc, of Counties

Nat'l, Assoc, of Dredging Conractors

Nat'l. Assoc. of Electric Companies

Nat'l, Assoc. of Engine and Boat Manufacturers

Nat'l. Assoc. of Home Builders

Nat'l, Assoc. of Realtors

Nat'l, Assoc, of Regional Councils

Nat'l, Assoc. of State Boating Law Administrators

National Audubon Society



National
National
National

Marine
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National
National

Boating Federation

Canners Association

Coalition for

Conservation

Commission on Marine Policy
Conference of State Legislatures
Environmental Development Assn.
Farmers Union

Federation of Fisherman
Fisheries Institute

Forest Products Association
Governors Association

League of Cities

QOcean Industries Association
Parks & Conservation Association
Petroleum Council

Petroleum Refiners 4ssociation
Reality Commission

Recreation and Park Association
Research Council

Science Foundation

Science Teachers Association
Shrimp Congress

Society of Prof. Engineers
Wildlife Federation

Waterways Conference

Natural Resources Defense Council
The Nature Consgervancy

Nautilus

Press

New England River Basin Commission

North Atlantic Ports Aspociation
Outboard Marine Corporation
Resources for the Future

Rice University Center for Community Des1gn and

Development
Shell 0il Company
Shellfigh Institute of North America
Shipbuilders Council of America
Sierra Club
Skelly 0il Company .
Society of Industrial Realtors
Society of Real Estate Appraisers
Soil Conservatioun Society of America
Southern California Gas Company
Sport Fishing Inatitute
Standard 0il Company of California
Standard 0il Company of Ohio
Sun Company, Inc,
Tenneco 0il Company
Texaco, Inc,

United Brotherhood of Carpenters and Joiners of

America

U,5. Power Squadrons

U.S. Conference of Mayors

Water Pollution Control Fedexatiou
Water Transport Association
Western 0il and Gas Association
Wildlife Management Institute

The Wildlife Society

World Dredging Association

Commonwealth Distribution

225 interested citizensg

30 Representantes

27 Senadores

54 Alcaldes (Mayors), ete.

10 Newspaper Editors and Radio Stations

11 Fortaleza (Governor) and Comisionado
Residente

Departmento Agricultura

Junta de

Calidad Ambiental

Autoridad Desarrolle y Conservacion.
Culebra

Administracion de Fomento Ecanomico

Cia de Fomento Industrial de P, R.

Cia de Fomento Recreativo

Cia de Fomento Turismo

Autoridad Fuentas Fluviales

Departmento de Justicia

‘Mision Industrial de P,R,

Autoridad de las Navieras

Administracion de Parques y Recreos
Publicos

Junta de Planificacion

Autoridad de los Puertos

Administracicn de Reglamentos
y Permisos

Departmento de Salud

Servicios Legales de P,R, Inec,

Administracion de Terrenos

Departmento Transportacion y Obras
Publicas

Departmento de la Viviendo

Aecion Comunal de P,R.

Banco Gubernaneantal Fomento

Fondo Seguro del Estade

Compania de Turismo

Instituto Culturo

Junta Apelaciones

Negaciado Planes de Uso de Terrenos
Servicios Legales

Asociacion de Pescadores de Arroyo

Asociacion de Pescadores de Catano

Asoclacion de Pegcadores de Vteques

Cangrejos Yatech Club

Comite Defensa Calidad Amblental
Guayanilla

Coop de Peaca Comercial Torrecillas

Club Nautico Rojo

Club Nautico Rinecon

Club Nautico de San Juan

Club Nautico de Vega Baja

Fideicomiso de Congervacion

Fondo de Mejoramiento

Guayamma Fishing Club

Liga de Mujeres Votantes

Villa Pesquera de Arroyo

Ninos Eseuchas de America

Soc, Historio Natural

Asociacion Pescadores de Culebra

Asocilacion Agencias Publicitarias

Asocilacion Hotelera de P.R,

Fundaciri Arquelogica, Antropologica
e Historica de P.R.

Energia Verde

Coop Pesquera de Pinones, de Loiza,
de Catano

Clubes Exchange

Club Nautico de Arecibo

Club de Leones de San Jaun’

Club Leonesg Sabana Llana

Club Leones Rio Piedras

Club Leones Hute Rey

Club Leones Catano

Conite Pro Mejor Aribiente

Ascciacion Pescadores Aquadella




Asociacion Industriales de Puerts Rico

Colegic de Abogados de Puerto Rico

Colegic de Ingenierss, Arquitectos y Agronomos
Agociacion Agricultores de P.R,

Asociacion de Constructores de Hogares de P.R,
Asociacion Contratistas Generales

Federacion dé Maestros de P.R.

Soc., Puestorriquena de Planifiecacion
Universidad Interamericana

Colegio Regional de Aquadilla - UPR

Colegio Univereitaria de Humacao - UPR

Recinto de Mayagues - UPR

Facultad de Artes y Cinencias Mayaguez, UPR
Centro Investigaciones Energeticas y Ambientalas
Universidad Catolica, Ponce

Rutgers University

Texas A&M Unijversity

Universidad de Puerto Rico

Univergidad de San Paulo, Brazil

6, This Draft Environmental Impact Statemeot was transmitted to the Environmental Protection

Agency, aund the Notice of Availability to the public was published in the Federal Register

on

NOTE TO REVIEWERS: The Appendices will not be reprinted in the Final EIS unless
’ they are changed as a result of this review.

The Final EIS will be sent to all parties who comment on the
Draft and any people who request it.
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PART ONE: INTRODUCTION




INTRODUCTION

A, The Federal Coastal Zone Management Program

In response to the intense pressures upon, and because of the importance of the coastal
zone of the United States, Congress passed the Coastal Zone Management Act (CZMA) (P,L,92-583)
which was signed into law on October 27, 1972, The Act authorizes a Federal grant-in-aid
program to be administered by the Secretary of Commerce, who in turn delegated this respons-—
ibility to the National Oceanic and Atmospheric Administration's (NOAA) Office of Coastal
Zgne Management (OCZM).

The Coastal Zone Management Act of 1972 was substantially amended on July 26, 1976,
(P.L., 94-370), The CZMA affi;;s a national interest in the effective protectiom and
develapment of the coastal zone, by providing assistance and encouragement to coastal states to
develop and implement rational programs for managing theif coastal zones, The CZMA opens by
stating "(t)here is a national interest in thg effective management, beneficial use, protection,
and development of the coastél zone" (Section 302(a)), The statement of Congressional findings
goes on to describe how competition for the utilization of coastal resources, brought on by the
increased demands of population growth and economic expansion, has led to the degradation of
the coastal eavironment, including the "loss of living marine rescurces, wildlife, nutrient-—
rich areas, permanent and adverse changes to ecologieal syatems, decreasing open space for
public use, and shoreline ercsion." The.CZMA states "(t)he key to more effective protection
and use of land and water resources of the coastal zone is to encourage states to exercise
their full authority over the land and waters in the coastal zone by assisting the states
2aain developing land and water use programsa...for dealing with (coastal) land and water
use decisions of more than local significance.” (Section 302(h)).

While local governments and Federal agenéies are required to cooperate and participate
in the development of management programs, the State level of government is given the central
role and responsibility for this process., Financial assistance grauis. ace authorized by
the CZMAIto provide states with the means of achieving these objectives and policies. Under
Section 305, thirty coastal states which‘border on the Atlantic or Pacifie Oceané, Gulf of
Mexico, and the Great Lakes, and four U,S. territories are eligible to receive grants from
NOAA for 80 percent of the costs of developing coastal management programs., Broad guidelines
defining the procedures by which statee can qualify to receive development grants under
Section 305 of the CZMA, and the policies for development of a state management program were

publighed on April 27, 1977 (15 CFR920),




B, Nationmal Environmental Policy Act of 1969 Requirements

On January 1, 1970, the President gigned into law the National Environmental Policy Act
(NEPA), which requires each Federal agency to prepare a statement of environmental impact in
advance of each major action that may significantly affect the quality of the human environ—
ment, An environmental impact statement (EIS) must assess potential environmental impacts
of a proposed action in order to disclose environmental consequences of such action.

To comply with NEPA's requirement of preparing an EIS, OCZM has combined the state's
coastal management program‘(which is the proposed action) with a discussion of the environmental
impacts, The CZMA is based upon the premise that the environmental aspects of the coastal
management program should receive significant consideration in the development of state
programs, Therefore, as you read this EIS you should be aware that the state coastal
management program 1s the ‘core document included in its entirety supplemented by the re-
quirements of NEPA, Section 102(2)(e).

For reviewers more familiar with the NEPA requirements for content of an EIS, below

is an index of where you will find this information:

Description of the proposed 2CtiONaasvessasssssrssasasasrsascasrasaPart Two
Description of the environment affected.........................f.Page 183
Relationship of the propeosed action to land use plans,

policies, and controls for the affected aredsB...ssssssssaers.a0.Page 183
Probable impaect of the proposed action on the environment.........Page 184
Relationship between local shoré-term uges of man's environment

and the maintenance and enhancement of long-term productivity...Page 184
Irreversible and irretrievable commitments ¢f resources fhat

would  be involved in the preoposed action should it be

Implemented, susssseransrersasssoncasanasrrsasssersssrensarsaers Page 184
An indication of what other interests and considerations of

Faderal poliey are thought to offset the adverse environ-

mental effects of the proposed 2ctiON.assscssssvnonsesscassaseasdppendix D



C. Relationship of OCZM Requirements for Program Approval (Section 306) to the

Puerto Rico Coastal Management Program Submission

0CZM Requirements : Puerto Rico Coastal
15 CFR Part 923, Section: Management Program
.4(b) Problems, Issues, and Objectives: Chapters 1, 2, and 3
.5 Environmental Impact Assessment: Part 3
Al Boundaries: Appendix B, Maps 25, 27, 30-37
12 Uses Subject. to Management: Appendix B
.13 Areag of Particular Concern: Chapters 3 and &, Appendices B and C
.14 Guidelines on Priority of Uses: Chapter 3, Appendix B
.15 National Interest in the Siting of Facilities: Chapter 3, Appendix B
.16 Area Designation for Preservation and Restoration: Chapters 3 and 4,

Appendices B and C

t

W17 Local Regulations and Uses of Regional Benefit: Appendix B
.18 Shorefront Access Planning: Chapter 3 (Not completed)
.19 Energy Facility Planning: Chapter 3 (Not completed)
.20 Shoreline Erosion: Chapter 3 (Not completed)
W31 Means of Exerting Control over Land and Water Uses: Chapter 4, Appendix B
.32 Organizational Structure: Chapter 4, Appendix B
.33 Designation of Single Agency: Governor's Cover Letter
.34 Authorities to Administer Land and Water Use, Control
Developmént and Resolve Conflicts: Chapter 4, Appendix B
.35 Authorities for Property Acquisition:  Appendix B
.36 fechniques for Control of Land and Water Uses: Chapter 4, Appendix B

.41 . Full Partiecipation of Relevant Bodies in Adoption of Management

Program: Appendices B, D, and E

42 Congultation and Coordination:  Appendix B

W51 Public Hearings: Appendices B and E

W52 Gubernatorial Review and Approval: Gavernor's Cover Letter, Appendix B
.53 Segmentation: Appendix B

54 Applicability of Air and Water Pollutiom Control Requirements: Chapter 3,

Appendix B




THE PUERTO RICO COASTAL MANAGEMENT PROGRAM —- EXECUTIVE SUMMARY

The Federal Coastal Zone Management Progrim and Puerto Rico

The purpose of the Federal Coastal Zone Management Act ;f 1972 (the CZMA) is "(t)o estab-.
lish a national policy and develop a national program for the management, beneficial use,

protection, and development of the land and water resources of the Nation's coastal zones."
Bagic to the Coastal Zone Management Program is "an identification of the issues and prob-

lems that confront or will confront a state's coastal zone and, relatedly, an articulation

of specific goals, objectives, policies, standards, guidelines and/or regulations to ad-

dress these issuas.”

The Federal Act provides three princiﬁal kinds of benefits to Puerto Rico:
First, it provides planning funds for use by the Commonwealth in preparing a manage-
ment program for its coast. Puerto Rico's Coastal Zone Management Project, sponsored
jointly by the Department of Naturai Resourcés and the Puerto Rico Planning Board, has
had the benefit of Federal funds in preparing a draft Coastal Management Program and
in reviewing its contents with public agencies and private citizens, Federal funds —--
sometimes called "305 funds" because they are authorized by section 305 of the CZMA --

have covered up to 80 percent of the costs of the project.

Second, the Federal Act will provide management funds for use by the Commonwealth in
implementing its coasta; management program, These funds, which became available
after Federal approval of the management program, are authorized by section 306 ag
well as other sections of the Federal Act, It is expected that these funds might come

to some $1,000,000 a year for Puerto Rico,

Third, the Federal Act contains Federal consistency provisions requiring many Federal

actions to be consistent with Puerto Rico's approved management program.

The second and third of these benefits -— management funds and the.applicability of conais-
tency provisions —-— will become available only after Puerto Rico's management program Has
been adqpted by the Planning Board, approved by the Governor, and approved by the Federal
Office of Coastal Zone Management, which is part of the National Oceanic énd Atmospheric
Administration of the U.S, Department of Commerce. A number of complicated requirements
must be satisfied to obtain Federal approval; these are discussed in Appendix B of the pro-—

gram document,



The Puerto Rican Context for Coastal Management

The Puerto Rico Coastal Management Program ie intended to respond to the needs of the Commonwealth

as well as those of the nation. Particular effort has been made to relate the program to the fol-

lowing special circumstances of Puerto Rico:

1.

2,

Natural Environment. One principal concern of the program, in keeping with the natiomnal
policy set forth in the CZMA, is to protect this rich and distinctive environment against

disruption,

Economic Plight. Another principal concern of the program is economic development of the

Island, where the per capita income level is 35 percent below that of the poorest state and
where, according to official estimates, unemployment currently hovers around 20 percent.

Land Uge Policies., The existence of official Islandwide Land Use Policies adopted by the

Puerto Rico Planning Board and approved by the»Governot, establish a policy basis for
coastal management as well as for lgnd use in the interior of Puerto Ric;. (These policies
are set forth in Chapter 2 and quoted where relevant in the remainder of the program
document.) In a few cases, where these existing policies are insufficie;tly detailed to
guide coastal management, this program document includes additional policies.

Development Controls. There are development controls, established by the Commonwealth, rather

than by local governments, that are applicable to all of Puerto Rico, including the coastal
zone, The situation in Puerto Rico is thus unlike that in moat states, where development
controls are traditionally a local responsibility and where effective coastal management
requires new control p;ograms at the state level., Rather, Puerto Rico needs rafinement of
existing islandwide cohtrols to place new emphasis on the management of coastal resources.
The program provides that new emphasis and integrates it into the existing control process

both to assure effectiveness and to minimize delay and red tape.

Coastal Resources. There is a serious, unmet need for active management of coastal reaources,

Although Puerto Rico has abundant controls, it has lacked the funds necessary to provi@e
rangars, custodians, environmental educators, rasearchers, and supporting facilities
necessary for active management of coastal resources. Accordingly, the program places
special emphasis on providing affirmative management services such as these,

Inatitutional Structure. There is a well-eatablished institutional structure to administer

policies, controls, and other public measures necessary to manage the coasts as well as the
interior of the island. The Commonwealth's new emphasis on coastal management requires some

modification of this established structure, and that modificaiton is included in the program,




To assure effectiveness, however, responsibility for coastal management is closely linked

to responsibility for resource management throughout the Commonwealth,

Boundaries of the Coastal Zone

Generally, the coastal zone extends inward 1,000 meters from the shoreline of Puerto Rico -- and
in some places somewhat farther inland where necessary te include an important coastal natural
system. In addition, the coastal zone includes all the offshere islands and all waters within
the 3-mile limit, The exact boundaries of the coastal zone are explained in Appendix B and shown

on Maps 30-37,

The Program Document

This document, describing Puerto Rico's coastal management program, is now in its third review

draft: the "Federal Review Draft." = The Program (Part II of this document) has four chapters:

‘Chapter 1 provides an overview of Puerto Rico's coastal resources, It describes the phys-
ical and economic contexts for coastal management as well as some fundamental problems and

objectives to which coastal management must be -related.

Chapter 2 sets forth the formal policy base for coastal management in Puerto Rico: The
statement of Land Use Objectives and Public Policies adopted by the Puerto Rico Planning
Board and approved by the Governor a few months ago. (These policies govern the interior

of the island as well as the coastal zome.)

Chapter 3, the longest in the document, examines Puerto Rico's coastal problema:
Coastal hazards: flooding (including hurricane flooding), geologic hazards, and
coastal erosion,
Coastal resources: reefs, mangrove wetlands, dunes, beaches, wildlife, coastal waters,
coastal forests, and cultural and historic sites.
Coastal development: coastal-dependent industry, sand for construction, mineral

development, energy, recreation, transportation, and commerical fishing.

In discussing each of these subjects, the chapter (1) describes the problem, (2) identifies
any established policies for dealing with it, and (3) examines what is already being done

by Commonwealth or Federal agencies to deal with the problem, Finally, the chapter identi-
fies needs for future action; actions responsive to these needs are included in the manage-

ment program, which is described in Chapter 4.




Chapter 4 describes the coastal management program itself, with emphasis on implementation

measures. Because of its importance, this chapter is described im greater length below,

In addition, the program document contains five appendices (Part IV of the document). Appendix A
describes the Commonwealth and Federal agencies whose activites affect the coast of Puerto Rico,
Appendix B relates the Puerto Rico Coastal Management Program to Federal requirements. Appendix C
describes in detail the Special Planning Areas designated by the Program as well as proposéd Nat-
ural Reserves. Appendix D describes the extehsive process of congultation with Commonwealth and
Federal agencies during preparation of the program document. Appendix E describes public partici-

pation during program development.

The Coastal Management Program

The coastal management program, described in Chapter 4 of the program document, containa four

broad elements, of which the first two are emphasized:

A, GUIDING DEVELOPMENT ON PUBLIC AND PRIVATE PROPERTY

Guiding development on public and private property is the first program element (page 148),

Puerto Rico already has a process for guiding development ﬁn the coastal zone, conducted princi-
pally by four agencies: the Puerto Rico Planning Board, the Regulations and Permits Administra-
tion, the Environmental Quality Board, and the Department of Natural Resources. Numerous linkages

connect these agencies and their activities (page 151}

Critical to an understanding of the established process is recognition of (1) the comprehensive
powers of the Planning Board and the responsibility of the Board to reconcile numerous conflicting
public objectives in exercising those powers; (2) the special responsibility of the Department of
Natural Resources (DNR) for coastal and other natural resources. In.effect, the Department serves
as advocate and proponent of a natural resource perspective (much as the Economic Development
Administration proposes development measures, for example, or the Department of Transportation

and Public Works proposes transportation measures), and the Board makes the final decisions that
reconcile thosé proposals with other needs. In keeping with this division of responsiblity, DNR
is designated as the lead agency for coastal management in Puerto Rico, and the Planning Board

retains regonsiblility for overall policymaking and for principal development controls.




Several innovations are to be undertaken as part of the coastal management program:

Firset, new policies. Four new policies, each responding to a need identified in Chapter 3, are
established by the program document and will become official when adopted by the Planning Board
and approved by the Governor. These policies deal with mangrove wetland protection (page 58),

beach access (pages 73 and 75 ), and coastal-dependent development (page 112, In addition, new

criteria on diking, filling, dredging, and deposit of dredged sediments are incorporated in the

Puerto Rico Coastal Management Program (page 103).

Second, refinements of regulations and criteria, Refinements of regulations and criteria, each

of which responds to a need identified in Chapter 3, are to be undertaken as part of the manage-

ment program. These relate to runoff and erosion control (page 1000, community facilities along

the shorefront (page 87 ), access dedication requirements (page 73 ), and floodable areas

(page 45).

Third, Special Planning Areas and Natural Reserves. The program document designates all mangrove

wetlands and seven additional areas as Special Planning Areas, defined as important coastal re-

source areas subject to serious present or botential uge conflicts and therefore requiring de-
tailed planning (page 176 ), Within these areas, additional review of development will be
conducted, and these areas will receive priority in the allocation of scarce public funds for

planning, regulations, enforcement, and the provision of appropriate public facilities.

The program also proposes future establishment of several Natural Reserves, which would be pre-

served in substantially their present condition (page 176 ).

Fourth, procedural and organizational changes will be made to assure effective implementation of

the policies and controls, A Coastal Management Unit, administratively located in the Office of
the Secretary of Natural Resources, Eas several key respounsibilities for guiding coastal devel-
opment {page 175):
For p;eparing detailed policies and plans for Special Planning Areas and Natural Reserves;
For proposing designation of additional areas; and

For participating in the review of coastal development proposals.

The Coastal Management Unit will also be responsible for formulating work plans and programs for
coastal management, for establishing priorities for carrying out the work program, and for moni-

toring progress in carrying it out.



B, ACTIVE MANAGEMENT OF COASTAL RESOURCES

Active management of coastal resources is the second broad element of the coastal program
(page ). Many established management activities are the responsibility of the DNR. Several

innovations are to be undertaken as part of the coastal management program:

First, building up field services and facilities (page 173. These activities include

training and enlarging field staffs, providing them with equipment, instructing children
and adults about natural systems of the coast, planning for field services, and establish-

ing concentrated management areas.

Second, organizational changes will be made to assure effectiveness of field services

(page 175). The Coastal Management Unit will have responsibility for preparing detailed
plans for field services and facilities as well as for coastal overview, monitoring, and

grant administration. Another organizational change is the creation of the new Ranger Corps.

Third, establishing a system of natural reserves (page 176). The program includes prepara-

tion of legislation for such a system, ultimately to include marine, estuarine, and terres-—

trial areas.

Fourth, clarifying and extending public property rights in coastal resources (page 177).

This includes buying additional coastal property rights, as well as statutory clarification
of existing rights, In addition, one of the new policies established by the Program is the

intention to assure public rights of access to surplus Federal beaches.

Fifth, other measures to protect coastal resources (page 138), These include the adoption

of additional regulations governing coral extraction, sand extraction, squatter communities,

and archeological site protection. Also to be undertaken as part of the Program is an up-

dating of the 0il spill contingency plan.

C. PROMOTING COASTAL DEVELOPMENT

Although several ceoastal development needs are identified (Chapter 3), few of them have proven
appropriate for responsive action as part of the coastal management program itself. The most
important reeponse to be undertaken as part of the program is the conducting of feasibility

studies of alternmative sources of sand for construction (page 180),




D. RESEARCH
The final element of the program is research (page 180). This includes policy research (on coastal

erosion hazards, beach access, and geologic hazards); economic feasibility studies (on alternative

sand sources); resource and hazard inventories (mapping of coastal high-hazard areas, completing

inventory of coral reefs, detailed resource inventories of Special Planning Areas and Natural

Reserves, and field laboratory activities in the Guanica Forest.
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PART TWO:  THE-PUERTO RICO COASTAL MANAGEMENT PROGRAM




ol )

DEPARTMENT
OF NATURAL
RESOURCES ' STATEMENT OF THE SECRETARY

The Coastal Zone Management Project has been in progress in Puerto Rico for
three years. In March 1977, the Culebra Segment of the Puerto Rico Coastal
Zone Management Program was approved by the Federali Office of Coastal Zone -
Management and in April that office awarded Puerto Rico funds to begin
implementing the Program in Culebra. '

This Federal Review Draft, the third of a series of review drafts of the
Puerto Rico Coastal Management Program, is combined with a draft envirommental
impact statement. This draft represents the current status of project work
for all of Puerto Rico and is intended to present .the recommended policies
and responses of the Program for review.

In early July 1977, a First Review Draft was distributed to Federal and
Commonwe alth. agencies, mayors of coastal municipalities, and citizen groups.
Responses to many of the comments received from these organizations were
incorporated into -a Public Hearing Draft, although- changes résponding to
remaining- comments were deferred until this draft.

In December 1977, a Public Hearing Draft in English and Spanish was
distributed to the organizations listed above. Tublic Hearings on this
8raft were held in late Jamuary 1978. Responses to the comments received
from the above erganizations or presented at the public héarings have been
incorporated into this draft.

The final Puerto Rico Coastal Management Program is expected to be approved
in the summer of 1978.

¥ invite and encourage you to comment on this Federal Review Draft. 1If you
have any questions about the Program, or wish to obtain mwore information
please comntact:

Mr. Gabriel del Toro

Assistant Secretary for Planning
Department of Natural Resources
Box 5887

Puerta de Tierra Station

San Juan, Puerto Rico 00906
(809) 724-8774

I look forward to a cooperative effort in the further development of Puerto
Rico's Coastal Management Program. :

olterc Harrington

Commonwealth of Puerta Rico, Department of Natural Resources
OFFiCE- Muioz Rivera Avenue, Stop 3, San Juan, Puerto Rico
MAILING ADDRESS. Box 5387, Puerta de Tierra, Pucrto Rico 00906




DRAFT OF GOVERNOR'S TRANSMITTAL LETTER

Mr, Robert W. Knecht

Aggsociate Administrator

Coastal Zone Management

National Oceanic and Atmospheric Administration

U.S. Department of Commerce

Washington, D.C. 20235 -
Dear Mr. Knecht:

.1 am pleased to transmit the Puerto Rico Coastal Management Program and to
provide the documentation needed to fulfill the requirements of subsections
306(c)(4), (5), (6) and (7) of the U,S. Coastal Zone Management Act of 1972,
as amended:

1. I have reviewed the Puerto Rico Coastal Management Program and

approve it as Commonwealth policy.

2. The Department of Natural Resources is the single designated agency
to receive and administer grants for implementing the coastal zone
management program, and further the Department of Natural Resources
is hereby designated as the lead agency for the implementation of

the coastal zone management program,

3. I attest to the fact that the Commonwealth has the authorities

necessary to implement the management program.,

4, 1 attest to the fact that the Commonwealth is organized to implement
the management program.

Sincerely,

Carlos Romero Barcelo
Governor
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INTRODUCTION

On this small and mountainous Island, four-fifths of all the level land lies in the coastal plain.
This limited land area must accommodate most of Puerto Rico's future development, Diverse demands
upon this land and its bordering waters inevitably create conflicts. Resolving these conflicta,

to produce the optimum use of coastal lands and waters, is the challenge of coastal management,

In 1972, a group of citizens, coming together to form the Committee on Puerto Rico and the Sea,

responded to this challenge, Their report, Puerto Rico and the Sea, identified critical coastal

problems and recommended steps toward their solution.

In 1974, the Department of Natural Resources (DNR) and the Planning Board also responded to the
challenge -- by establishing a joint program to prepare a management plan for the coast. The
cost of this program has been substantially supported by grants from the U'ST Department of
Commerce, The grants have been administered through the Office of Coastal Zone Mangement pursu-

ant to the Federal Coastal Zone Management Act of 1972.%

Chapter 1 of this document provides an overview of Puerto Rico's coastal resources and suggests

some overall problems and objectives to which coastal management must be related,

In 1975, while the coastal management program was being prepared, the Planning Board prepared a
statement of Land Use Objectives and Public Policies, That statement is the first element of the
I;landwide Land Use Plan maudated by the Board's 1975 Organic Act. After extensive review by
Commonwealth agency heads and the general public, followed by final staff revision, the Objectives
and Policies were formally adopted on June 8, 1977, and approved by the Governor on June 22, 1977,
Those objectives and public policies which establish an islandwide policy context for the Coastal

Management Program, are set forth in Chapter 2.

Chapter 3 considers Puerto Rico's coastal problems: coastal hazards, coastal resources, coastal
development needs, Findinge describe the nature and extent of each problem discussed. Any
established policies for dealing with the problem are then noted, followed by an examination of

what is being done —— and what needs to be dome —- to respond to the problem,

Chapter 4 combines the needs described in Chapter 3 into a Coastal Management Program, adding

procedural and institutional changes necessary to assure that those needs are satisfied,

*Pursuant to this Act, Puerto Rico has defined its coastal zone. The boundaries of the coastal
zone are specified in Appendix B and are shown on Maps 30 to 37.
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Appendix A describes Commonwealth and Federal agencies whose activities affect the coast of

Puerto Rico.

Appendix B relates the Puerto Rico Coastal Management Program to requirements of the Federal

Coastal Zone Management Act® of 1972, as amended.

Appendix C describes the Special Planning Areas designated in Chapter 4 as well as proposed

Natural Reserves,

Appendix D describes consultation with Commonwealth and Federal agencies during preparation of

the Program.

Appendix E describes public participation during Program development.
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CHAPTER 1

THE_COAST OF PUERTO RICO: AN OYERVIEW

PHYSICAL AND ECONOMIC CONTEXT

Lying between the Atlantic Ocean and the Caribbean Sea, Puerto Rico is the easternmost island of
the Greater Antilles (see Map 1). It is about 100 miles long and 35 miles wide, with a total
land area of 3,421 square miles. Its population, which in 1970 was 2.7 million, is estimated to

be 3.2 million today, with a resulting density of about 935 persons per square mile.

Never connected by a land bridge to a continental land area, the Island was created about 100
million years ago ae a result of volcanic action. About half of Puerto Rico's surface consists

of mountains and hills with slopes of 45 degrees or more.

The coastal lowlands resulted from successive iuciinations of the volcanic mass, the erosion of
its mountains, the deposition of alluvium at the mouths of rivers and its redistribution by ocean
waves and currents, the formation of coral reefs, and séa lével variations during the course of
geologic time. The relatively level coastal lands now comprise about 700,000 cuerdas*, one-third

of the land area of Puerto Rico, and about 80 percent of all level land on the Island.

The mountainous topography of the Island and the pattefn of prevailing northeasterly winds account
for the distribution of rainfall, which is most Heavily concentrated over the Sierra de Luquillo

in the east and Pvér the mount#ine of fhe west. Coastal plains receiving the heaviest precipita-
tion are in the west, the southeast, and along the north coast, The coastal plaine bordering the

south coast are largely arid. Most of the largest rivers flow toward the Island's north coast.

Vegetation distribution is also influenced by rainfall patterns. The vegetation of the north and
west coasts is classified as subtropical moist forest (e.g., the Dorado forest), while the south

and southwest coasts have subtropical dry forest vegetation (e.g., the Guanica dry forest),

NATURAL SYSTEMS

In addition to meteorological factors, the shape of Puerto Rico and the location of gdjacent is-
lands (see Map 2) influenee the type and location of natural systems found along the coast (see
Map 3). Protection of the shore given by offshore islands in the southwest and, north of Cabo
Rojo, by the Island of Puerto Rico itself, makes coral reef groﬁth possible. Wherebtﬁe shore is
unprotected and directly exposed to the sea —— along much of the northern coast, for example ;t7 o

el .
few coral reef communities are found.

*One cuerda equals .97 acre.
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Along the protected south coast, there is profuse mangrove growth at the sea's edge. But on
the north coast, with less protection from the sea, mangroves are found along the edges of river

mouths and behind sand dunes bordering salt water lagoons.

The insular shelf is believed to possess yet unexplored mineral deposits as well as submarine
sand deposits. The shallow tropical waters above the insular shelf often harbor coral reef

formations with abundant fish life.

Landward, the coastal plain has widely varying features including rocky cliffs, sand dunes,
beaches, karst hills and sinkholes, fresh and salt water lagoons, cecastal foreéts, mangrove
swamps and marshes, salt flats, and flood plains. The area where land and sea meet is char-
acterized by highly productive biological systems, the result of nutrient concentration caused

by tidal action, alluvial silt, and shallow waters. Delicate balancing of many of these elements
in near-shore waters fosters the concentration of biological organisms, such as dinoflagellates,

among others, resulting in the phenomenon of bioluminescent lagoons.

EVOLUTION OF OCCUPANCY PATTERNS

Archeological evidence indicates that the first inhabitants of the Island arrived during the first
century A.D. By the time of the Spanish conquest in the fifteenth century, the Island of Borinquen
was inhabited by thé Arawaks, a people native to northern South America, who had migrated several
centuries earlier. At that time, between 60,000 and 100,000 people lived on the Island (see Map 4).
Fifty villages, some of which housed as many as 3,000 to 4,000 inhabitants, were distributed
throughout the Island but were principally located along the coastal plains and on the level land

of the int?riot valleys of Caguas and Utuado, A rudimentary tropical agriculture -- devoted
principally to the cultivation of yucca, the staple crop of the Arawaks -- occupied between

52,000 and 100,000 cuerdas.

Disease and forced social change resulting from Spanish colonization at the turn of the sixteenth
century greatly reduced the Arawak population, and this decline was not compensated for by European
migration. By the middle of the eighteenth century, the Island had only 45,000 inhabitants, about

half the population prior to Spanish rule.

Puerto Rico's population practically doubled between 1765 and 1775, as a result of a European pop-—
ulation explosion and the relaxation of strict Spanish immigration laws, Immigration received

an additional stimulus from reforms in 1815 which permitted entry of non-Spanish iﬁmigrants. In
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62 years, from 1765 to 1827, the Island's population multiplied eight-fold. Thus began a long-

term rise in population which has continued to the present.

Land demand has increased with population growth, The coastal lowlands were progressively trans-
formed from virgin forésts to farm lands for the cultivation of rice, cottom, tobacco, coconut
palms, and sugar cane, To meet the needs of a rising population, food imports increased; before
the end of the nineteenth century, the population had grown beyond its capacity to feed itself.

To balance the rising costs of imported food, exports had to be increased.

Sugar cane's high productivity rate, the adequacy of insular farmlands fof its cultivation, and
the rapidly expanding United States market, made sugar cane an important cash crop upon which the
local economy iﬂcreasingly came to depend, The change in sovereigaty following the Spanish-
American War prompted major investments of U.S. capital which, in combination with technological
development, gave a major stimulus to expansion of the sugar industry after 1898, More land,
mainly in the flat coastal plains, was converted to sugar cane cultivation, and the sugar indus-—
try soon became the economy's driving force. As a result, coastal forests were progressively
eliminated, and food c¢rop cultivation was displaced toward the mountains to accommodate extensive
sugar cane plantations., Eventually such staples as rice and cotton disappeared altogether. By

the mid-twentieth century, Puerto Rico's economy largely depended on a single crop —— sugar cane,

Puerto Rico remained an agrarian society until the mid-1940's. However, the post-World-War II era
gave rise to new directions —— directions that transformed the society and placed heavy demands on

Puerto Rico's limited land and natural resource base.

INDUSTRIALIZATION

Puerto Rico's experience with modern industrial development began with an emphasis on attracting
labor-intensive, light industry, By the late 1960's, however, rising wage rates in Puerto Rico,
coupled with competition from low-wage countries, reduced Puerto Rico's ability to attract labor-

intensive industry.

Technological advances in maritime tranmsportation achieved during World War II, as well as a U.S.
petroleum import policy favorable to Puerto Rico, made possible the establishment of heavy indus-
triees based on bulk importation of foreign crude oil. A8 a result, in the latter part of the
1950's and in the beginning of the 1960's, 2 new phase of the Island's industrialization process
began with the establishment of a heavy chemical industry., Since then, Puerto Rico has become

a major producer of petroleum derivatives, -
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Physical determinants affected the pattern of industrial location. Protected waters and the
availability of several naturally deep harbors helped to attract the petroleum refining and
petrochemical industries to the south coast, 6n the north coast, extensive artesian aquifers
yielding great quantities of good water were a prime attraction for the major pharmaceutical com-

plex that has made the Island a major exporter of pharmaceutical products.

AGRICULTURE .
Despite structural changes in the economy, land use in Puerto Rico is still overwhelmingly agri-
cultural (1,835 square miles out of a total areas of 3,421 square miles). Only about half of the
agricultural land is commercially pro&uctive farmland, and an even smaller amount -- roughly half
a million cuerdas -- is flat, fertile, and in sufficiently large holdings for mechanized agricul-
ture., The mechanizable agricultural lands are mainly located im the coastal plain, Principal
products are sugar cane, meat and poultry, dairy products, and fruits. Although agriculture re-
presents a low-wage sector, it accounts for a signifieant amount -- 14 percent —-- of total Island

employment,

Income generated from agriculture exerts a. significantly higher multiplier effect on the general
economy than any other major sector, including manufacturing. Moreover, although the Island's
capacity to feed its population has long since disappeared, substituting locally grown for im-

ported foodstuffs can contribute to a more positive trade balance,

URBANISM AND CONSUMERISM

Puerto Rico's metropolitan areas have grown dramatically during this century, particularly in
response to Operation Bootstrap, the successful industrial development program initiated by the
Commonwealth government in the mid-1940's. The San Juan Metropolitan Area, for example, as Map 5
shows, grew from 7,162 cuerdas in 1920 to 12,145 in 1940, 34,256 in 1960, and 51,074 in 1970. By
the 1960's, construction had become a major industry, dependent on a supply of buildable, flat

land, most of which consisted of alluvial lowlands and coastal plains,

Puerto Rico's three largest urbanized areas are port cities —- San Juan, Ponce, and Mayaguez.* The
level coastal plainsg surrounding these developing urban centers are subject to continuing pressures

to accommodate a society that is increagingly urban and increasingly affluent,

*The fourth largest urbanized area, Caguas, is located in the interior of the Island.
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In the course of a single generation, Puerto Rico has evolved from a predominantly agricultural
economy to a semi-industrial economy. The Gross National Product has increased almost 10 times
over its 1950 level and has more than doubled in the last 10 years. Personal income has also
risen dramatically: from $343 per capita in 1950, to $1,705 in 9170, and $2,314 in 1975. Personal
consumption expenditures have also increased explosively. Puerto Rico's consumer expenditures
now exceed ‘its Net National Product, This rising consumption level has been reflected, among
other ways, in increased demand for second homes and tourist condominiums, accompanied by growing
public interest in water-related recreation, From 1964 to 1967, for example, the number of plea-
sure boats rose from 1,000 to 4,000, increasing the need for marinas and related.boating facil-
ities. In response to the growing market for second homes and tourist-recreation development,
new construction has extended into rural coastal areas. This trend has stirred concern because
of the adverse environmental impact such activity can have on patural areas, as well as becausg

of a desire to prevent the building of a "wall" of condominiums along the sea,

THE CHANGING ECONOMIC STRUCTURE

The structural changes in the economy of Puerto Rico are illustrated by the shift in importance
of several sectors that contribute to the Gross National Product., Table 1 shows this shift.
Unemployment dropped from 13 percent in 1950 to a record low of 10.2 percent in 1969, Since

then, however, unemployment has risen sharply to a record high of 2! perecent in 1976,

TABLE 1

CONTRIBUTION OF SELECTED ECONOMIC SECTORS TO GROSS NATIONAL PRODUCT (GNP) AND EMPLOYMENT

Percent of GNP Percent of Employment
Selected Sectors Selected Sectors
1950 1975 1950 1975
Agriculture 17.5 3.6 35,6 6.6
Manufacturing ©15.9 29.9 9.2 18.7
Services (including tourism) 5.9 11.8 12,2 16.2
Local government 9.9 18,7 7.5 20.4
Transfer payments (Federal
expenditures other than
purchasing goods and
services) : 4,1 14,3 _— —

Source: Planning Board, Bureau of Economic Planning, Economic Report to the Govermor ~ 1976,
Tables 4 and 25,
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With the decline in agriculture, Puerto Rico relies heavily on imported intermediate goods and

foodstuffs. This dependency is demonstrated by changes, during the last 25 years, in the commer-

cial balance of payments. In 1950, Puerto Rico exported $244,1 million of goods, but imported

$350.3 million, yielding a deficit of $106.2 million. By 1970 this deficit had increased to

$766 million. During the next 5 years, the deficit more than doubled -- reaching $1.812 billion

in 1975. Preventing an even more serious imbalance are transfer payments by the Federal govern-

ment.

These increased from $73 million in 1950, to $315 million in 1970, and then reached

$1.55 billion in 1975.

POLICY FORMULATION FOR COASTAL MANAGEMENT

Just as the Puerto Rico Coastal Management Program must be adapted to the physical characteristics

of Puerto Rico's shoreline, so must it adapt to the social and economic realities that have con-

sistently shaped Commonwealth policies and programs. What are some of these realities?

Poverty: Despite unprecedented‘economic growth and structural transformation from an
agricultural to an urban-industrial society, Puerto Rico's per capita income remains
substantially below that of the poorest mainland state,

Unemployment: Even during the best of times, according to Planning Board figures, the un-
employment rate in Puerto Rico has fluctuated between 10 and 13 percent. Currently, unem-
ployment is officially estimated at about 20 percent of the Island's labor force and in
some municipios it is substantially higher.

Rising consumer costs: Energy, food, and transportation are among the major components of
sharply rising consumer costs. Because Puerto Rico is almost entirely dependent on im-
ported oil to fuel its industries, power plants, and automobiles, recent increases in oil
prices have played havoc with an economy long accustomed to low-cost energy. Because
Puerto Rico imports about 80 percent of its food, principally from mainland markets, it is
vulnerable to food price increases elsewhere. Successive increases in transportation costs
have added to the price of food aé well as other imported products.

Stringencies in government: The effects of the recession on the Puerto Rican economy
forced severe restrictions in government spending. For several years, capital construc-
fion.has been severely curtailed. To raise badly needed revenues in a period of declining
economic growth, a 5 percent surcharge was imposed on personal inc;me taxes, a 5 percent
tax was imposed on most imports, and the salaries ofbgovernment workers were frozen for

2 years.
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For decades, Puerto Rico has responded to unemployment and poverty by vigorously fostering eco-
nomi; development. No governmental program has had higher priority. Given the economic downturn
of the last few years, development objectives continue to be paramount in the formulation of gov-
ernmental progfams. Natural resource conservation, although a subject of growing concern, lacks

equivalent popular support.

Given a staggering unemployment rate, a per capita income level 35 percent below that of the
poorest mainland state, and a publié treasury caught between increasing demands gor expenditures
and declining revenues, Puerto Rico alone could hardly afford to allocate sufficient funds for the
management of its magnificent shorefront resources. The Federal Coastal Zone Management Program,
which makes Federal grants available to cover 80 percent of approved Commonwealth expenditures for

such purposes, thus presents Puerto Rico with an important opportunity.

DESCRIPTION OF COASTAL FEATURES

On the basis of topographical, ecological and socio-economic charactersitics, Puerto Rico's
coastal perimeter can be divided into eight coastal sectors -- north, northeast, southeast, south,
southwest, west, northwest, and offshore islands., These are shown below and in more detail on
Maps 30-37. Each of these sectors possesses singular opportunities for development, and each has
an array of fragile natural areas requiring conservation and protection. Two sectors, however,
standout as particularly rich in natural systems and developmental opportunities —— the southwest

and the northeast.

WWEST SECTOR \I/ NORTH SECTOR

"t
"O

WEST SECTOR

SOUTHWEST SECTOR SOUTH SECTOR
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NORTH COAST: Rio Graunde de Arecibo (Arecibo) to Boca de Cangrejos (Carolina)

The San Juan Metropolitan Area (SJMA), in the eastern part of the north coast sector, is the
largest of the Island's urban areas and a major port. The SJMA had a population of 943,400 in

1975%,

Topography in the north coast sector is practically level with extensive karst hillocks toward
the interior, The fertility of these level lands has favored the intemsive cultivation of sugar

cane (32 tons to the acre) and pineapple {15.5 tom 5 to the acre).

Two major non-mangrove wetlands along the north coast, Cano Tiburones and Laguan Tortuguero, are
susceptible to tidal flooding and are populated principally by freshwater biolégical communities,
Laguna Tortuguero, an important natural area, is the only natural freshwater lagoon in the Island,
It possesses a wide variety of plant species (600), of which 35 are endemic and unique to the la-
goon. Faunal diversity is also remarkable, In racent studies by the Department of Natural
Resources, 18 moluskan genera, 21 species of fish, and 39 species of birds were identified, Be-
cause of its biological diversity and recreational potential, Laguna Tortuguero is one of a number
of areas requiring special management attention'to insure that its values are preserved and

protected,

With its exposure to heavy wave action, the north coast is highly susceptible to natural erosion,
a condition aggravated in several locations by man-made activities. Wave action on the coastline
has resulted in the creation of numerous tom?olos and lunate bays._ However, most of the north

coast beaches consist of thin deposits of sand covering a rocky lower foreshore. During the win-

ter storm period, these sands may move offshore temporarily as part of the natural erosion cycle,

The north coast sector contains the rivers with the greatest volume of flow on the Island and the
largest system of subterranean aquifers. This system of aquifers has attracted a major concentra-
tion of pharmaceutical and chemical plants to the area., Geologic formations off the north coast,
from San Juan to Manati, have encouraged interest in petroleum exploration, and discussions of

possible exploration have recently been held between private firms and the government.

NORTHEAST COAST! goca de Cangrejos (Carolina) to Rio Demajagua (Ceiba)

This coastal sector includes the Island's most extensive mangroves (approximately 4,850 acres),

and various salt water lagoons (approximately 941 acres). Together with the mangroves that

*SJMA refers to the San Juan Standard Metropolitan Statistical Area. The population figure in-
cludes six municipios -- Catano, Guaynabo, San Juan, Carolina, Bayamon, and Trujillo Alto.
Source: Demographic Unit, Puerto Rico Planning Board,
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surround them, these lagoons are nursery areas for sport and commercial fish, The wide insular
shelf toward the east favors the proliferation of coral reefs that culminate in a chaian of small

islands (La Cordillera) ending in Culebra and Culebrita.

Coral and rock reefs protect these coasts, causing tranquil watere and creating conditions favor-
able to the formation of abundant sandy beaches that border 78 percent (45.8 kilometers) of the
coastline. The extensive insular shelf, and the presence of reefs and mangroves, support an
abundant marine life, making this portion of the coast very attracgive for aquatic recreational

activity,

Topography is predominantly level from Boca de Cangrejos to Punta Percha in Luquillo. East of
Punta Percha, extensions of the Sierra de Liquillo come down to the coastline creating hills and

valleys,

The rain forest of El Yunque and the chain of small iglands known as La Cordillera augment the
attraction of this area for tourism. This potential has generated enormous pressure for the

construction of tourist complexes and summer residences on the coast.

The growth of the nearby San Juan metropolitan area is, nevertheless, the factor that continues
to generate the largest demand for level land in this area. High population density and concen-
tration of economic activities could have major adverse effects on the integrity and quality of

the ecological systems of the northeast.

SOUTHEAST COAST: Rio Demajagua (Ceiba) to Rio Grande de Patillas (Patilias)

The southeastern coastline is an alternation of rocky headlands, partly shaped by marine erosion,
and valleys of alluvial material that, as a result of wave action and marine deposition, form
broad beach plains., North of Punta Lima the coastline consgists of mangroves, rocky headlands, and
a few small beach plains and pocket beaches, This end of the Island is bordered by an insular
ghelf, with abundant coral and marine organisms, that extends eastward to the neighboring Virgin

Islands,

Average annual rainfall is high, with a range of 55 to 80 inches. Rivers and streams are abundant
and meander through narrow V-ghaped valleys, The most dramatic example of these is the Maunabo
Valley situated between the Cuchilla de Panduras and the Sierra de Guadarraya, which reaches to

the water's edge. These two formations and their forested landscapes harbor an important wildlife
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habitat. Cultivation of sugar cane is the predominant land use; extensive irrigation canals are

common .,

Roosevelt Roads, the largest military base in Puerto Rico (25 percent of all military holdings on
the Island) is located along this coastal stretch, At Yabucoa, a large man-made harbor serves the

Sun 0il Company refinery and related industries.

SOUTH COAST: Rio Grande De Patillas (Patillas) to Rio Tallaboa (Penuelas)

The arid south coast sector is a low lying alluvial plan except for a short stretch between
Tallaboa and Punta Cuchara where the mountaing extend to a coastline shaped by wave erosion and

fringing reefs., The rest of the coastline is either beach plain or mangrove.

Ponce, located in the western part of this sector, is the second largest metropolitan area -- and
gecond largest port city.-- on the Island (San Juan is the largest), The urbanized portion of

the Ponce Metropolitan Area accounted for a population of 128,233 in 1970,

To reduce chronic unemployment, the Puerto Rico Economic Development Administration has'proposed
the establishment of heavy industries in the area, especially oil and phgrmaceutical related indus-
tries, However, the water needed to serve such industrial development would have to be imported.
Preliminary studies have been made to divert the waters of the Rio Manati by means of a reservoir

yielding 228,000 acre-feet per year to the south coast region,

SOUTHWEST COAST: Rio Tallaboa (Penuelas) to Punta Guaniquilla (Cabo Rojo)

'T0pography is generally hilly with the exception of level areas near Tallaboa, Guayanilla, Guanica,
Pole Ojea, and Boqueron., Precipitation is low -- 35 inches annually —- which gives rise to the
xerophytic (desert-type) vegetation that abounde along the coast, The absence of alluvium and the
relatively wide extension of the insular shelf along the southwest coast have permitted the pro-
liferation of coral reefs an& bioluminescent waters -~ natural systems sustaining a food chain
that contributes to the southwest's fisheries resources, which are abundant compared to those of

the rest of the Island.

The dry forest of Guanica (9,582 acres); the mangrove swamps of La Parguera, Boqueron, and
Pitahaya (1,681l acres); the reefs of Margarita and Turromote; the beaches of Cana Gorda, Bahia
de la Ballena, E1 Combate, Caleta Salina, Punta Ventana , and Boqueron; the bird reserves of the
Cabo Rojo National Wildlife Refuge and the Commonwealth's Bogueron Bird Refuge (970 acres) are

examples of the natural wealth of the southwestern coast,
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The level interior lands of the southwest include fertile agricultural areas appropriate for mech-
anized agriculture, To maximize this agricultural potential, among the richest in Puerto Rico, the

Lajas irrigation system has been established, to compensate for the scarcity of rainfall,

- A relatively low population density -- 342 persons per square mile in 1970 -~ has helped preserve
the rich biological systems of the southwest., It is projected that by the year 2000, population
will have increased to 72,000 inhabitants -- 400 per square mile.r Residential land demand in the
gsouthwest will continue to be relatively small., On the other hand, the scenic attractions of the
sector have generated a specialized demand for land for condo-hotels, summer and weekend resi-
dences, and other tourist activities. Since these tourist-related activities are genmerally located

‘on the very border of the littoral, they could threaten biological systems of the region,

The maritime conditions produced by the protection given by offshore islands and in some instances,
by the Island of Pugrto Rico itse;f, and the presence of natural ports in the southwest offer op-
portunities for the establishment of heavy industries that require port facilities, such as petro-
chemical complexes, Today, for example, a petro-chemical complex in Tallaboa ocupies 1,649 acres,
and additional heavy industrial sites have been proposed from time to ti?e. Because of the unique
biological systeme of the southwest and the opportunities that they represent for recreation and

tourism, proposals for industrial development create important land- and water-use conflicts, It

is consequently important to provide for balanced land-use patterns whenever possible,

The recreational potential that this area offers is probably the greatest on the Island. The bio-
luminescent bay of La Parguera, the Dry Forest of Guanica, and the 16 kilometers of sandy beaches

are outstanding features.

Approximately 10 kilometers (66 percent) of these beaches are not accessible to the public at pre-
gsent, Examples include the beaches of Bahia de la Ballena and E1 Combate, In some cases, access
is difficult because of the terrain and because of remoteness from principal highways. In other

cases, the beaches can be reached only by private roads closed by property owners,

In gummary, scarcity of water limits the potential for urban development in the southwest, Other
characteristics, however, offer important opportunities for touriem and recreation, and, with ir-
rigation, for agriculture., The morphology of the coast and the navigability of its waters likewise

favor the development of industrial port complexea.
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WEST COAST! Punta Guaniquilla.(Cabo Roejo) to Rio Culebrinas (Aguada)

The west coast, like the southeast, is characterized by valleys defined by mountin chains that
come down to the coastline. This stretch of the coast receives the largest amount of rainfall —-
from 65 to 90 inches annually. The abundance of water makes the principal valleys of the area --

Anasco, Culebrinas and Guanajibo -~ of great agricultural value.

In the southern portion of this sector, beach plains predominate. However, north of Punta
Guanajibo, there is a variety of coastal characteristics: rocky shorelines, mangrove stands, and

fringing reefs.

Mayaguez, located midway between Punta Guaniquilla and Rio Culebrinas, is the Island's third

largest urbanized area -- and the third largest port city -- (after San Juan and Ponce).

Anasco, north of Mayaguez, is potentially an area of great agricultural importance because of
highly productive soils. The Planning Board has proposed the area for agricultural uses. In
addition, it is potentially an excellent site for a port and for heavy industry. The site has a
good approach to the sea and favorable upland features. Development north of Anasco would be lim-

ited by topographical conditions, but there is ample land te the south.

Nickel deposits with an estimated gross value of $1.65 billion are located in barrio Guanajibo,

south of Mayaguez, Mining activities could affect some 1,850 cuerdas over a 25-year period.

NORTHWEST COAST: Rio Culebrinas (Aguada) to Rio Grande de Arecibo (Arecibo)

This sector -- the tableland of the northwest —-- is characterized by a hilly interior and rocky
cliffs along the coast. These cliffs, some as much as 300 feet high, are a tourist attraction
because of their dramatic scenic beauty. Nevertheless, since the coastline is exposed to direct
wave action of the sea, the potential for aquatic recreation is limited. The sand dunes on the
coastline are an important resource, and submarine sand deposits off the coast of Isabela are

important potential resources.

The limestone bluffs of the northwest coast have been shaped by wave erosion. Along much of the
coast, the bluffs extend several hundred meters or more back from the shoreline, with beach plain
between the bluffs and the water. 1In the Jobos Beach area in Isabela, an extensive system of sand
dunes exists. These pose a major coastal issueAbecause of extensive mining which threatens the

resource, East of Isabela, beaches are generdlly narrow, consisting of thin layers of sand over a

26



rocky shoreline, Despite numerous rocky headlands that separate these beaches, adjacent sand

dunes supply most of the beach sands by landward erosion and littoral migration.

Borinquen Airport, the former Ramey Air Force Base now being leased by the Commonwealth, has the
longest runway in the Caribbean, In addition, it has extensive aviation infrastructure, more
than 1,000 housing units, and recreational facilities, including an 18-hole golf course, pools,
and beaches. These facilities suggest the potential for commercial passenger and air cargo ser-
vices, tourism, and related industries. Major steps towards the realization of this potential

are currently being taken.

THE OFFSHORE ISLANDS! including Culebra*, Vieques**, Mona, and others

The principal offshore islaude of Puerto Rico are Vieques (33,970 cuerdas), Culebra (7,180 cuerdas),
and Mona (13,900 cuerdas). The topography of the first two is similar, characterized by small
hills., Rainfall on these islands is 1ight. Vegetation is the same as that of the semi-arid south
coast of Puerto Rico. Portions of the coasts are bordered by mangroves, and some of the bays are
bioluminescent. The clarity of coastal waters contributes to the presence of coral reefs in the
near-shore waters, These waters also provide favorable conditions for marine life and recreational

boating,

Economic activity on Vieques and Culebra is limited. The small population is supported by subsis-—
tence agriculture and fishing, limited industry and tourism, and civilian employment generated by

the Marine Corps base on Vieques,

Mona 1is predominantly a limestone tableland surrounded by cliffs interrupted sporatically by bands
of beach., Low rainfall and the extreme porosity of its soils result in a vegetation typified by
dry coastal forest., The island is uninhabited; its flora and fauna include a large number of

endemic species, The principal value of this island is as a natural reserve.

The other small islands, the majority of coral origin, are uninhabited and reflect natural comdi-
tions similar to the islands previously described. The many fringing islands of the south coast

of Puerto Rico are also very important in numerous coastal processes,

*Culebra is discussed in The Culebra Segment of the Puerto Rico Coasgtal Zone Management Program.
**Vieques is described in Appendix C, Description of Special Planning Areas and Natural Reserves,
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Conclusions and Needs

The development of this mountainous Island is concentrated in the coastal plain., Timber stands

which formerly coverad most of the coast were almost entirely removed to make way for agriculture.

Since the 1940's, the socio-aconomic structure of the Island has been transformed. A largely agri-
cultural and rural society has moved far toward industrialization and urbanization. This trans-
formation has placed enormous pressures on coastal land and water resources, giving rise to con-

flicts, which have continued up to the present,

Some past development has irreversiblly limited options that once existed for agriculture, for
recreation and tourism, and for retaining wildlife habitats and nursery areas for propagation of
marine life. To minimize future conflicts in coastal land and water use, the finite supply of
resources must be carefully evaluated. ‘hevelopment must be based on qarefully conceived plans
that emphasize the accommodation of multiple uses. And some areas must be singled out for pre-

servation in their natural state.

Population projects indicate that urban pressures upon coastal resources will grow significantly,
Competition among alternative uses will accoraingly intensify. The dynamic nature of coastal pro-
cesses adds to the importance —- and the difficulty -~ of reaching sound use decisions, Coastal
ecosystems are such that an apparently isolated action may affect an extensive area. The extrac-
tion of sand from a river mouth, for example, may.aggravate the erosion of several kilometers of
beach. Pollutants from a single factory may affect coastal agriculture over an extensive area.
The challenge of coastal managemeng is to achieve development in harmony with the coastal envi-
ronment, An integrated planning process that identifies the interaction among demands and re-

sources is essential to meet this challenge successfully,
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CHAPTER 2

COASTAL MANAGEMENT FOR PUERTO RICO: OVERALL OBJECTIVES AND POLICIES

To resolve conflicting demands on its limited resources, Puerto Rico long ago established programs
of planning and resource management. Those programs apply throughout the Commonwealth —— to the

central mountains and valleys as well as to the coastal plains and waters.

Federal financial aid for a Coastal Management Program will permit Puerto Rico to give new empha-
‘sis and attention to coastal needs and resources, Planning and control measures can be refined;
management capabilities can be strengthened. All of this represents an important opportumity,
for nowhere in Puerto Rico are the resources richer than on the coast‘, and nowhere are conflict-

ing demands upon resources more intense and more difficult to resolve,

Yet the Coastal Management Program must remain an integral part of programs established to serve
the Commonwealth as a whole, The coast itself does not exist in isolation; ite resources cannot
be usedAmost wisely, and the demands placed upon them cannot be satisfied, by looking to the coast
alone. The Management Program, even while focusing on tﬁe coast, must maintain awareness of the

larger whole,

To this end, the objectives and policiee and program elements of the Coastal Management Program
all relate as closely as possible to objectives and policies and programs established for the
Island as a whole, This chapter sets forth the objectives and policies established by the
Objectives and Policies elements of the Islandwide Land Use Plan, adopted by the Puerto Riceo
Planning Board on June 8, 1977, and approved by the Governor on June 22, 1977, This establishes
a generalized policy framework for management of many of Puerto Rico's resources in all parts

of the Commonwealth, including the coastal zone.

As an element of Puerto Rico's Islandwide Land Use Plan, the overall.objectives and policies
guide both public and private development. The legal effect of the Land Use Plan is explained

in Chapter 4,

The Islandwide Lands Uge Plan establishes four general objectives, which also serve as gemeral

objectives for coastal management.
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To achieve the overall objectives, the Islandwide Land Use Plan establishes general policy in six
subject areas: Urban development, industrial development, agricultural development, floodable areas,
infrastructure, and natural areas, These policies form the base upon which many of the more

detailed policies and prograﬁ elements of the Coastal Management Program are built, Because of
their importance, the general objectivee and policies established by the Land Use Plan are

set forth here in full:*

*The remainder of this chapter is an official English translation of the Objectives and
Policies of the Land Use Plan, as adopted by the Puerto Rico Planning Boazd on June 8, 1977,
and approved by the Governor on June 22, 1977, As explained in Chaptexs 4, all develbpment
must be consisteat with adopted land use policies.
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CHAPTER 3

COASTAL MANAGEMENT FOR PUERTO RICO:
PROBLEMS AND RESPONSES




CHAPTER 3

COAS G H
This chapter examines principal coastal problems of Puerto Rico. The problems fall into three main

categories: Coastal Hazards, Coastal Resources, and Goastal Development. The discussion of each

problem begins with findings: What the problem is and why it is important.

Applicable policy statements are then set forth —- most often quoted from the Objectives and Policies
element of the Planning Board's Islandwide Land Use Plan, but sometimes with additions from statutes,

regulations, or other official documents. In a few cases, new policy is proposed or established.

Responses to each problem are then examined. Established programs of the Commonwealth and Federal
agencies are briefly described; the Coastal Management Program relies on the continuation of these
ongoing programs. Where programs need to be modified, or wholly new measures taken, the needed mod-

ifications or measures are then identified.

A summary table at the end of this chapter lists coastal problems together with new responses to

them, included in the Puerto Rico Coastal Management Program.
COASTAL HAZARDS
FLOODING (INCLUDING HURRICANE ELOOD[NG)

‘FINDINGS

Flood hazards affect larpge parts of the coastal plain, Floods recurrently devastate both

urban and rural areas of Puerto Rico, affecting the interior of the Island as well as the
coasts. The floods in September 1975, to cite a recent example, cost $60 million and took
1* 2

some 20 lives. From 1960 to 1970, more than 150 persons died in floods.

. 3
0f the 300,000 cuerdas estimated to be subject to flooding in Puerto Rico, some 200,000

(67 percent) are in the coastal plain. Almost 40 percent of the urbanm area of the Island

4
is floodable. Floodable areas are shown on Map 6.

During recent decades, as residential and industrial development have expanded outward
from core cities into floodable areas in the coastal plains, the potential for property

damage from flooding has greatly increased. The value of assests in flood-prone areas

has increased enormously. Moreover, the effacts of urbanization (e.g., the increased rate

*See footnotes at end of Chapter 3,
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of stormwater runoff when natural vegetation is replaced by pavement) have increased the
areas subject to flooding, with the result that some properties that were never exten-—
sively flooded now suffer severe aamage. Truly great floods, euﬁh as those associated
with hurricanes San Ciriaco in 1899 and San Felipe in 1928, would cause incalculable

5
damage today.

Flooding probably cannot be eliminated. It seems unlikely that flooding can be eliminated

entirely., Streamflow here is unusually variable because of steep slopes, narrow mountain
valleys, and torrential rainfall., On some of Puerto Rico's rivers, peakvflows per square
mile of drainage area are among the highest in the world. Accounts of flooding during
hurricanes go back as early as the 16th century, before muech of the Island's original

6
forest cover was removed.

Flooding and flood damage can nevertheless be reduced by continuing and expanding inter-—

related governmental programs. Governmental action of several kinds can reduce the amount

of flooding and flood damage:

- Flood control measures can be taken, including the construction of flood control
works.

- Other measures =- such as reforestation of upland watersheds and the adoption of
regulations to bar excessive grading and paving —— can help reduce the rate of
stormwater runoff.

- People who live in floodable areas can be assisted and trained in evacuation and

other emergency measures,

- Policies and regulations can guide urban expansion toward areas that are not
floodable,
- Regulations can prohibit new structures in floodable areas or require them to be

flood-protected.
POLICY
The Objectives and Policies element of the Planning Board's Islandwide Land Use Plan, quoted
in Chapter 2, establishes policy concerning flood losses, To protect people who now live in
floodable areas, or in areas affected by wave surge, the policy statement calls for construc-—
tion of flood control works to avoid property damage and loss of life, and, where necessary,

relocation, (See Policy 10,00 quoted in Chapter 2,) For future development, the policy
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statement would "...prohibit land development and construction for urban expansion and other
activities which are expressly excluded by current regulations in areas affected by flooding

and wave surge.," (See Policy 11,00)

Policy goverming grading and paving, which can reduce natural stormwater retention capacity

and thus increase flooding, is included in the section on Coastal Waters,

IMPLEMENTING THE POLICY

A, Flood prevention

Two Commonwealth agencies share responsibility for flood‘prevention. The Department
of Natural Resources (DNR) haundles the planning aspects of the program, including the
maintenance of coordination with the Planning Board. The Department of Transportation
and Public Works (DTPW) is responsible for designing, building, and maintaining flood
control works, These respousibilities of DNR and DTPW are exeﬁfised pursuant to a

1975 interagency agreement.

Four flood control works are currently under construction in the Commonwealth: Channel-
ization of the lower part of Rio Hondo, Bayamon; channelization of Quebrada Mendoza,
Cabo Rojo; channelization of Rio Humacao, Humacao; and channelization of Rios Portuges

and Bucana, Ponce,

The U,S, Army Corps of Engineers is participating in one current flood control project
under construction in Puerto Rico: The Portugues-Bucana project authorized by the
Federal Flood Control Act of 1970. This joint Corps-Commonwealth project will provide

two multipurpose dams about 3 miles above Ponce, will enlarge stretches of both Rio

Portugues and Rio Bucana, and will provide a diversion canal to connect the two rivers.

The Corps has conducted studies of several other possible flood control projects,

but no others have so far been authorized by Congress.

The U.S. Soil Conservation Service (S8CS), in cooperation with the Commonwealth's
Department of Natural Resources, has an ongoing flood control program which includes
land treatment, reforestatioun, and structural flood control measures for small

watersheds.
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In the Anasco Watershed, 5CS is conducting a three-phase program on building drainage
channels, dams, and desilting basin to capture excess sediment. An earlier, similar
program in the Guayanes watershed, in the municipality of Yabucoa, is now being revised
and updated. A similar project has been authorized in the Bajura Valley, part of the
Guanajibo River Watershed, in the municipality of Mayaguez.

In Utuado and Yauco, the SCS is conducting a program, under the Emergency Program, to

improve and clean drainage areas blocked or damaged by heavy rains.

SCS also sponsors a Resource Conservation and Development Program to provide technical and
financial help to local groups in comserving and developing natural resources. Funds for

the program have been allocated from the Small Watershed Program,

Although flood control projects in Puerto Rico are limited by scarcity of funds, the need for
additional projects is great —— even just to protect areas already urbanized, Future con-
struction of additional works iz therefore essential, Nevertheless, projects must be care-
fully designed and executed to minimize environmental damage and to mitrigate the loss of
flood-caused benefits (e.g., distribution of nutrients), The Environmental Impact Statement

process, established by Commonwealth as well as Federal law, is the principal device used

to provide environmental protection.

B. Protecting people who live in flood-hazard areas

Hurricane and flood warnings are provided in Puerto Rico by the National Weather Service, a
divigion of NOAA. Evacuation and other services during flood emergencies are the responsi-

bility of the Commonwealth's Office of Civil Defense.

The development of a digaster preﬁéredness program by the Commonwealth's Office of Civil
Defense, based in part on the ongoing analysie of flood hazard areas by the Federal
Insurance Administration (FIA), and flood prevention methods by the U.S. Army Corps

of Engineers, provides an important illustration of interrelated government programs.

The disaster preparednéss program, funded by a grant from the Federal Disaster Assisgtance

Administration, was completed recently,
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Need: Public education program, An intensive public education program is needed to

instruct residents of coastal flood hazard areas about evacuation and other safety measures

during flood emergencies.

Many current residents of flood hazard areas have never experienced a majo% hurricane and
education is needed to fill the gapa in their experiencee. Mapping of coastal high hazard
areas, as recommended later in this section, can be an important contribution to the
information basis needed for such a program. Dissemination of information about flood

hazards is also essential to assure awareness and understanding by those affected.

C. Preventing inappropriate development in flood-hazard areas

The Planning Board's Floodable Areas Regulation (Planning Regulation No. 13) became
effective in 1972, The regulation, intended to bar inappropriate development in flood
plains, has been less than fully effective, mainly for want of detailed maps showing

the areas subject to flooding,

In addition to protection provided by Regulation No. 13, some protection against flood-
hazards is provided by the development control procese described in Chapter 4, Plans

for major projects are reviewed by the Planning Board, which‘circulates the most

important ones to other aéencies, including DNR, DNR recommends necessary flood protection
measures to the Board., The Board, acting pursuant to its policies and recommendations,

can then require the developer to take appropriate flood control measures.

Current efforts to improve developuent controls for floodable areas are associated with the

flood insurance program desecribed below,

D. Insuring owners of property in flood-hazard areas

The National Flood Insurance Program, established by the (U.S.) National Flood Insurance
Act of 1968 and expanded in the Flood Disaster Protection Act of 1973, is designed

to provide flood insurance at rates made affordable through a Federal subsidy. The

FIA part of the Federal Department of Housing and Urbau Development, administers

the program.

At present, Puerto Rico is eligible for the sale of flood insurance under the first,
or "emergency' phase of the Flood Insurance Program. In December 1976, there were

some 9,000 policies in force with values over $100 million.
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After FIA publishes a detailed Flood Insurance Study, and Puerto Rico adopts additional
legislation or regulations based on information provided by this study, Puerto Rico will

be converted to the regular phase of the program, with full actuarial rates.

Flood~hazard mapping is under way in several parts of the Island as part of the Flood Insu-
rance Study, The mapping is being performed, under contract with FIA, by the U.S. Army
Corps of Engineers and the U.S. Geological Survey, Valle Hermosa and part of Rio Anasco
have baen completed. Rio Guayanilla, Rio Grande de Loiza, Rio Cibuco, Rio Grande de Arecibo,
Rio Yauco, and Rio La Plata are under study., The Corps is also doing flood mapping in the

Ponce area for the Department of Natural Resources.

A preliminary version of the Flood Insurance Rate Map has been igsued for Puerto Rico by
FIA, The map shows detailed flood zones, however, for only one small part of the Island:
The Rio Espiritu Santo Watershed in the municipality of Rio Grande. For the rest of the
Island, the map shows only the outer boundaries of the floodable areas, based oﬁ hist9ric
flooding and previous studies., The map will be amended as detailed analyses of river basins
currently under study are completed. The Flood Inmsurance Rate Maps for specific areas

will become effective upon completion of the review, appeals, and conversion periods

establighed by HUD's regulatious.

Once the Rate Maps become effective, thereby increasing the amounts of flood insurance
coverage a;ailable on affected properties, new construction and substantial improvement
of all buildings in the 100-year flood plain will be required to be elevated to the
level of the 100-year flood. Construction and fill will be prohibited in the flood-way.
In coastal high hazard areas, construction standards will be specified for new buildings;
also, alteration of mangrove wetlands and dunes will be prohibited in accordance with

FIA regulatiom.

Need: Refinement of regulation, In addition to mapping, eome revision of the text of

Regulation No, 13 is needed. The FIA has found the regulation adequate for the emergency
phase of its Program and has stated that it."meets most of our Regular Program requirements,"
Considerable refinement of the text should nevertheless be undertaken to clarify

ambiguities, simplify administratiop, and adapt the regulation so that. it responds
effectively to the detailed information becoming available from Flood Insurance

Rate Maps,
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Specifically, the Regulation must be revised to include additional districts, to cover mud
slides and flood-related erosion, as well as mobile homes in flood-prone areas, Initial
stepg by the Planning Board to revise the regulations include the establishment of a work
committee and a complete review of the effort to date,

E. Research (high priority)

Need: Rate maps for coastal hazard areas. Early preparation of Flood Insurance Rate Maps

for coastal high hazard areas presents a special opportunity to protect life, property, and
natural systems (dunes and mangrove wetlands), Although FIA is currently sponsoring exten—
sive flood mapping in Puerto Rico, it ie uncertain when mapping of coastal high hazard

areas will be completed.

Expediting the mapping of coastal high hazard areas —— as an element of the Coastal Manage-
ment Program, if necessary —— is essential to strengthen available protection against
Puerto Rico's most serious coastal hazard -- flooding.

GEOLOGIC HAZARDS

FINDINGS

The Caribbean is a seismically active area. A belt of earthquakes along the gought margin

with South America extends up through the Lesser Antilles to the Puerto Rico Trench

and then west through Hispanola into the Cayman Trough.

There are four seismically active zones around Puerto Rico., These are: Mona Canyon, Puerto

Rico Trench, Anegada Trough, and Muertos Trough (see Figure 1), Recorded earthquakes in the

first two areas are:

Seismic

Year Scale

1915 Puerto Rico Trench 7.00

1917 Mona Canyon 7.00

1918 Mona Canyon 7.50
1943 Mona Canyon 7.75 (near junction with Puerto Rico Trench)

There have been low and high magnitude shallow events near the Island (see Figure 2).
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Three earthquakes during recorded history have resulted in major damage to the Island,

These are:

- May 2, 1787, intensities of 7-8 with damage to all of the Island except the south
coast;

- November 18,1867, an earthquake in the Virgin Iglands with intensity of 9, and
intensities of 7-8 in eastern Puerto Rico with tsunami of 3-5 feet wave height and
damage to eastern Puerto Rico; and

- October 11, 1918, earthquake in Mona Passage with intensity of 7.5 and damage to

northwest Puerto Rico, accompanied by tsunami with 3-5 feet wave height.

Although very small earthquakes occur frequently in Puerto Rico, no earthquakes producing

major damage have occurred onshore in recent years. There are many local events with inten-

sities less tham 4.0 that produce little or no damage, although the tremors can be felt, On
December 8, 1975, an earthquake in Arecibo with the intensity of 7.0 produced only wminor damage.
The tectonics of plate movement account for Puerto Rico's seismic activity except for a few
low-magnitude shallow events on the lsland itself. These have a random pattern and no earth-
quakes are associated with the major fault patterns on the Island. Geological investigation
show that there has been no movement on the Great Southern Puerto Rico Fault or the Great

Northern Puerto Rico Fault for millions of years.

Earthquake hazards have had only minor influence on development on the Island., A site pro-

posed for a nuclear power plant, at Aguirre, was found unsuitable because of geological hazard.
Also, the Planning Board's building regulation contains earthquake-safety requirements appli-

cable to high rise buildings.

The collapse of sinkholes in areas of karst topography is another, zelatively minor, potential

hazard of geologic origin. In the absence of adequate foundation studies, highways and urban

development in karst areas are sometimes built where there is danger of collapsa. This has
not been a serious problem ‘in Puerto Rico, partly because of the relatively sparse population

of the karst areas.

RESPONDING TO THE FINDINGS

The U.S. Geological Survey maintains a seismologic stationm at Cayey which has been part

of a worldwide monitoring network since 1903,
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For the last 3 years, USGS has also maintained an Islandwide network consisting of 15 sta-
tioﬁs in Puerto Rico and adjacent islapds. The network was established with funds provided
by the Puerto Rico Water Resources Authority to provide information needed for the

‘siting of nuclear power plants. The éata furnished by the network are used to define

the location of faults more precisely. This Islandwide network will be discontinued

because of lack of funds,

Need: Additional research is needed to determine the extent of geological hazards and

the need for precautionary responses. Early attention should be given to preparation

of maps, based on soil and rock types, showing extent of earthquake hazards. There
is also need for evaluation of potential damage and loss of life if a major earthquake

should occur.

COASTAL EROSION
FINDINGS

Coastal erosion is occurring in many parts of Puerto Rico. Map 7 shows some sites identified

as having severe erosion, Erosion is destroying not only land but buildings. In the San Jose
urbanization in Mayaguez, the advancing sea is destroying oceanfront homes. Near Jobos Bay,
arosion has destroyed a school., Although these situations exemplify the physical and economic

damage caused by erosion, no lslandwide quantitative estimates are available,

Coastal erosion may be attributed to both natural and man-made causes., Natural erosion causes

include: Ocean waves, ocean currents, and boring organisms. Little can be done to offset

natural causes of erosion.

Human activities which contribute to coastal erosion are varied, and in many cases, more con-—
trollable. For example, the construction of a new structure (such as the causeway between
Punta Tocones and Isla de.Cabras) can block the natural transfer of gand from one area to
another. Extraction of sand from river mouths, dunes, and beaches also contributes to deple-
tion of beach systems. Construction activities aggravate the erosion process in many areas,
both at the shoreline itself {e.g., by removing mangroves) and by increasing sedimentation

of protecting reefs.
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Several kinds of measures can be taken in response to coastal erosion. Possible measures

include: (1) protecting natural features, such as mangroves and reefs, that can retard
erosion; (2) controlling activities, such as sand extraction, that can accelerate erosion;

(3) nourishing beaches; (4) constructing jetties, groims, seawalls, and revetments; and,

(5) directing development away from erosion hazard areas.

Although some measures of these kinds are already astablished in Puerto Rico, and others

are established by this Management Program, more information is needed about the causes

and seriousness of coastal erosion in Puerto Rico and about the costs and benefits of

responding to it. Coastal erosion studies of a few areas already exist. The U.S. Army Corps
of Engineers has conducted several such studies ~— EI Tuque Beach (in process), Numoz
Rivera Park, and Punta Salinas Arecibo -- and hag developed a plan for beach erosion
control and shore protection along 0.9 mile of beach at the Condado and Ocean

Park sections of San Juan, subsequently authorized by Congress in 1962, Also,

an inventory of areas with severe erosion problems has conducted as part of the

Coastal Management Program.

Need: Comprehensive study of coastal erosion., Although a plamning process to assess the

affects of shoreline erosion and evaluate mitigation and control measures is now being
developed (in accordance with Section 305(b)(9) of the CZMA), there remains need

for a comprehensive study of the causes and damages caused by coastal erosionm,

and of the costs and benefits of possible public responses. Such a study should
include investigation of the erosion consequences of sand extraction at river.

mouths. It should also investigate beach nourishment opportunities (if any) from
redepositing dredge spoils into the sea in the direction of littoral drift; possible
adverse impacts of such redeposit on coral formations and seagrass beds must

be considered in this investigation.

COASTAL RESOURCES
REEFS

FINDINGS

Reefs —— both coral reefs and rock reefs —— are valuable resources serving mulitple
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functions. Coral reefs are an important component of the coastal natural system of trop-
ical seas and offer protection to the inner.waters of the continental shelf and the coasts.
They constitute a food resource, provide for recreation, tourism, education} and scientific
investigation; and play an important role in coastal ecology because of their interaction

with other ecosystems.

Coral reefs are among the most biologically productive ecosystems, containing corals as
well as a great variety of benthic organisms and providing a habitat for large numbers of
juvenile fish of many species. Reefs shelter the majority of fish and crustaceans

that are commercially extracted from Puerto Rico's coastal waters.

Rock reefs, which gxhibit various dégrees of cor;l growth over rock outcrops, are much less
biologically produgtive th;n coral reefs. Like coral reefs, however, rock reefs provide a
buffer against seas pounding shorelines and thus influence the deposit of sand on beaches.
The calm waters and deposited sands of Luquillo Beach, for example, would be lost if the pro-

2
tecting rock reefs were to disappear.

Map 8 shows known coral reef communities.

Coral reefs are fragile and can be easily destroyed by marine or land-based activities.

Reefs are created by colonies of corals, which are living organisms. Like other tropical
marine communities, they are extremely sensitive to eovironemtal chaﬁges. Sedimentation
(chh as that from dredging and fillings), water pollution from sewage discharges

or oil spills, and changes in salinit& balances are principal threats. "Sediments
settling on corals may kill them within a few days if the blanket is thick enough....
Dredging and coastal land filling associated with harbors, marinas, ship chaunels,

etc., and ;and removal for construction and beach replenishment has injured or destroyed
hundreds of reef communities. Sewage is probably the second w 3t form of pollution
stress on reef communities... Another stress due to bad land management (accelerated
runoff of fresh water) has sometimes lowered coastal salinities to the point where

3
shallow reef communities have been completely killed within a few hours."

Some of Puerto Rico's coral reefs are threatened by sedimentation and other pollution.

Some of Puarto Rico's coral reefs are threatemed by a variety of man's activitiaes,
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namely, sedimentation from dredging; poor use of coastal land; sewage pollution; .
and oil, thermal, and chemical polliution from induatries.k The extent of ecological
damage to Puerto Rico's reefs has not been fully assessed because of the absence

of comprehensive background studies of our coral reef systeme. However, attention

has been called over the years to spgcific examples of reefs that have suffered
appreciable destruction and degeneration, The progressive degeneration of the

reefs off Isla Verde, for example, is direetly attributable to the dredging of the

Boca de éangrejos channel and the escape of lagoon sediments, creating murky waters that

5

coral cannot tolerate.

Extraction of coral is also a threat to Puerto Rico's reefs, Recreational and commercial

users of reefs sometimes damage or destroy them by extracting coral as souvenirs or

for sale. This is a particularly serious problem in the northeast reefs off Fajardo.

Coral reefs regenerate slowly, if at all, After a reef dies, wave action progressively

destroys its crest, effectively removing the protective barrier., Once destroyed,
reefs regenerate slowly at best, and it canonot be taken for granted that the reef
community will ever replace itself, Some surveys 30 years after destruction of a

reef have found no sign of regeneration.

POLICY

The Objectives and Policies element of the Planning Board's Islandwide Land Use Plan,
quoted in Chapter 2, has eetablished as general policy the avoidance of "activities and
land subdivision which could cause the deterioratiom or destruction of...reefs.,.”

(see Policy 18.03).

IMPLEMENTING THE POLICY

PROTECTING REEFS AGAINST SEDIMENTATION AND OTHER POLLUTION

By far the most serious threats to Puerto Rico's reefs are sedimentation, pollution from
sewage discharges, o0il spills, and changes in salinity balances resulting from excessive
freshwater runoff., Measures responding to these threats are discussed in the section

on Coastal Waters.

PROTECTING REEFS AGAINST EXTRACTION OF CORAL

There is no Commonwealth regulation prohibiting the taking, destroying, or selling of
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Puerto Rican coral. In the early 1970's the Environmental Quality Board prepared a
draft regulation intended to protect the reefs both from extractiouw and sedimentation, but
it was never adopted. Bills banning coral extractiom have been introduced in the Legisla—

tive Assembly but have failed to pass.

Federal law, however, appears to prohibit the taking of coral within Puerto Rico's coastal
zone, The Solicitor of the U.S. Department of the Interior has concluded in an opimion
of June 1975 that "...the submerged lands of Puerto Rico belong to the United States and
that the United States Congress has made no provision undér its Constitutional authority
for the sale or disposition éf these lands or their tesoutceé. Cousequently, any removal
of sand or any other material from these lands constitutes a trespass against the United

States.” A bill recently introduced in Congress (H.R. 7827) would, however, give Puerto
Rico ownership and jurisdiction over submerged lands and natural resources "to the same
extent” that such ownership and jurisdictiom are vested in the states. After enactment
of any such legislation, coral extraction would apparently be subject to Federal contzol

only to the extent that work in navigable waters requires a permit from the Corps of

Engineers.

Needs: prohibition of coral extraction. There is need for a Commonwealth law or regula-

tion to (1) establish that aquatic plants and coral formations are the property of the
Commouwealth and (2) prohibit the extraction and sale of coral im Puerto Rico without a
permit from DNR. The best legislative approach is probably to amend the Fisheries Act

(Act No. 83 of May 13, 1936), as recommended by the citizen's report, Puerto Rico and the

Sea.

MANAGEMENT AND PROTECTION

Need: Natural Reserves. Since the Commonwealth has limited resources available for

teef protection and management, there is need to concentrate those resources on treefs

known to be particularly important. Among the Natural Reserves* recommended in

*Natural Reserves are the "Areas for Preservation and Restoration™ (APR's), provided
for in Federal regulations.
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Chapter 4, reefs chosen for their quality and extensiveness are included in the

following:

La Cordillera Reserve Jobo;_Bay and Mar Negro Reserve
Guanica Forest Reserve

La Parguera Reserve

Mona Island Reserve

Tormalines Reefs Reserve

Guayama Reef Reserve

Natural reserves will be designated by Commonwealth legislation or administrative action,

In some cases, reefs may be ﬁrotected by designation as sanctuaries.

In addition, a number of reefs in Culebra have been designated for preservation; see the

document describing the Culebra Segment of the Puerte Rico Coastal Management Program,

RESEARCH (HIGH PRIORITY)

Need: Completion of reef inventory. The above listing of Natural Reserves is based

on reef inventories which, although the best available, are known to be incomplete.

Some of Puerto Rico's reefe, and any threats they may face, are scarcely known. There
ig an important need for completion of a detailed inventory of Puerto Rico's reefs.

This is needed both to ai& in identifying additional reefs deserving special protection,
and to aid in the management of those already recommended for designation és Natural

Reserves,

MANGROVE WETLANDS
FINDINGS

1

Mangrove wetlands are a multi-purpose resource providing varied benefits, Historically,
mangroves were viewed as areas of low economic produetivity, providing principally

wood and charcoal., Since mangroves were also breeding areas for the malarial mosquito,

58



"uoya®

—91091 TEUOSEDS {paulelUTeW 9IB® SMOTJ
—3192YS pueTAdA0 PUE UOTIBPUNUT TEPT3I
¢gTanaT I93lem TPmIOU Se BUOT Se 3TqIssod

*§9TABYSTI WeaAISUMop YITM

*93euUT
-uopaad saacx8usu NOBTd *SOPYI
3say81y £q LTuo pajepunu} SEIIE
3873 10 “mOTS ST JUdW2ACUW IIIEBA

uoplonpoid iaquyl pue BUTT2£O31 dFemag MUt ¢sdeil JUaTIINU JUSFOFIJHA  2I9UM SUOTSSIIdop UY PUBTUT punog 1Se0H YiIoN uiseg
*£371 *sia3jnq pool3 *ajeuwopaxd sasoxBuvm pax
—-AT3onpoxd TeanjBuU UTEIUTEW 03 UINe3 3q f3e3Tqey IFTIPTIA {T033uod L3F Inq “saroads TIy *S98anod 19lea
1snm suolinedaig -arqrssod Buysseooad ~1enb aajes f{sjxodxe oyueSio fsen -ysaij 19430 pue SI9AFA Jjo sufeTd 2a0a3uvu
a8emes ‘uoT3onpoad uruUR] puBR IIQUT] -Tea @danosaax ydyy Arreuorideoxy poors yo suofiiod aUF[ES UL punoyg 3ISBO) YIXON SUTIIATYH
*3jeur
—-mopaid saaociSuem ¥OB{q 10 PII
*ooeTd fuga juerd I3Yjo ou sa3YM STOS
2T9Ya UT Moa3 TTIm Sujyiou pue (saw9lk (¢ +3zoddns a3ITPIIM foTmRIO surTesaediy uo mox8 faArionp spueTiIan
uey3l SI0W USIJO) MOTS LTd2WIIIXD ST UOTIE® -ued f{uoriezI[IqEls [T0S $T0i3 -oxd 3s891 ¢s3sa2a03 2acalurm 3o aao0x8urw
~19ud8ex PeqanisIp JI ‘OUOTE WAYI DABS] -uo> L377Bnb pue 98exo3s aezem (ITe3 *®w 7 ueyl s$sS[) 3IsdTTeUWS 3980) Yinog qnaos
-3utiino saT309]
—as *Apnls ‘SUTYSTI *UOTIBIADDI O3 ITUIT
~—8SN uBWMY 31021FQ °*3JT] SUFIBW 13Yj0o
pue Ysi3j jo sialioddns se sSTqenTea 210y .
: :spuBT3IaN 93UT1I pueTuU]
*spaen8sages Isyjo pue a9Iyng
JUDTOTIING yiTM S9TqFsSsod SITTIS uo s3Iny
~ona3s adyjo ‘sawmoy *SITITTIORI TEUOT3IE
~21209Y ‘YSTITI9YS PuUe S$i93sL0 JO UOTI *PUBTU] PUB [BISEBOD—-—
-anpoigd "prdex £1sa0day 'Surland-aeaTd *31eIfqey 9IFTPTTA {siiodxs SUOTIRTIRA oml ¢S3aaoiduru pax SpueTlams
PRITWIT udas ‘aTqrssod uoTionpoid isquyl 2a71uedio jo 23e1 ysrty {,SuyprIng Aq pajeutmop f(suocoley °‘sIaAT1 asoa3uen
:spueTiam 23uray [eIseo) pueT, {sourraioys Jo UOTIDdI0IJ sTeued ‘sauriaioys Buol® punog 3se0) Yinog 28utayg
*sanoiguen
. pax Aq PIIRUTWOP {SPUBTST JO
*s51938BM duTiew ISW[RD PUR I8UedTY *3Jur *SN3TI3Ip IaTURIIO JO UOTIONP £3707TdI3Tnm fs3001 doid pax spueTsy
—UYsSTF ‘S3BNJaI—-gaDTAIDS JODATPUT I0J 28 —~0xd ¢8193PM USEMIDAO JO UOTIEITF asuap f{gasoiFuew jo ,duyiew, aaoi8uem
*moTs s} UOTIBIDUREAIA__suoywm WAyl 2awI —1and ¢3upysty ¢s98nIo1 SITIPTIM asow $s9py3 LTTep £q paysemiasg 3se0) Yyanog YSeMIAQ
SHS NV STHIN SHATYA TYdIONTHd SOILSTYALIVIVHO aNfoa ddAL
ATTvasn AAOYINVH

0DIY OI¥HAd NI STAOYONVKH 40 STIAL

1 3714V1

59




2
their filling was regarded as a publiec good.* With modern methods of disease control,

malaria is no longer a problem in Puerto Rico.

Now, as a result of growing ecological awareness, it is recognized that mangroves may
have several values: As buffers against natural catastrophes, refuges for wildlife,
nurseries for marine life, as fishing and shellfishing areas, as sources of organic

detritus and as natural filters for purifying water.

Because of their specialized root system, which form an intertwined mass beneath

the water surface, mangroves generally retard water movement and trap suspended materials,
much of which is produced by the mangrove itself in the form of leaves and twig fall,

dead branches, and the remaing of organisme associated with the mangroves. Gradually

the accumulation of this organic material contributes to raise the soil level. Continued
accumulation of soil particularly by sea—fringing mangrove stands, bgilds the shoreline
seaward. In the course of this process, the rich protected substrata provide a habitat
for a large variety of organisms that serve as food for marine fauna, including oysters

and crabs, which are directly harvestable,

Some fish of commercial importance, such as snapper, are found among mangrove roots,
Others spend part of their life cycle there during breeding and spawning. According
to one estimate, 60-70 percent of fish production in Puerto Rico depends upon the reef
and mangrove systems that fringe the Island. In addition, mangroves form the
neating habitat for many species of native and migratory birds, including both game

and endangered species.

Mangroves can be harmed or destroyed by dredging, filling, sedimentation, oil spills,

and sometimes by other pollutants as well,. Land reclamation through filling is the

most serious and direet threat to mangroves, Land reclamation of adjacent areas

may also affect mangroves indirectly by altering the water table. Other major threats

*Reflecting these views, an old Commonwealth law ("Ley para la Reclamacion de Tierras
Pantanosas y Aridas", Ley Num 40 do June 9, 1948, 78 LPRA 71 et seq.) established a
mangrove policy that is now out of date, The law established a reclamation program
under the jurisdiction of the Land Authority, and provided tax and other incentives for
reclamation, Although the reclamation program of the Land Authority was abandoned
years ago, the law hag never been repealed, )
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are sedimentation, dredging to accommodate shipping, and oil spills. Mangroves tend
to trap and concentrate pollutants. The extent to which various types of pollutants,
other than o0il spills and sedimentation, contribute to mangrove destruction has not
been established. MHowever, in mangrove-fringed estuarine areas, the concentration
of pollutants in coastal waters tends to upset the dealicate balance of microscopic

life, drastically altering the entire coastal ecosystem.

Three—quarters of Puerto Rico's original mangroves have been destroyed, and some

of the remaining ones are threatened. About 75 percent of Puerto Rico's original

mangrove area has already been destroyed, according to estimates of the U.S. Forest
3 ,

Service. Some 50,000 cuerdas of mangroves have been "reclaimed," that is, drained

or filled, and put to other uses such as wharves, agriculture, and industrial and

residential sites. The greatest destruction has occurred in the larger estuaries

now used for harbor facilities such as San Juan and Jobos Bays.

Mangrove destruction is not simply a matter of historical interest. Destruction
from the mid-1960's through 1970, for example, was much greater than du?ing the
previous decades.b Bonqueron, formerly the fifth largest stand, was B8 percent
destroyed during the period as a fesult of its use as a dump by the municipality

of Cabo Rojo and the construction of retention works to contain fresh water for

a bird refuge.

Depending on their type and locationm, IEmainipg mangroves are variously subject to
further reduction and dthruction from man—made intrusion, Possibly the most serious
threat is to the mangroves along the northeast coast, from Boca de Cangrejos~to
Fajardo, where development pressures are-intense. Within this region, litigation

has already resulted over the threat to the Pinones-Torrecillas-Vacia Talego Forest,

one of the largest and most productive mangroves in Puarto Rico,

Only about 15,800 cuerdas of mangrovas remain,

The remaining mangroves are shown on map 9.

There are five kinds of mangroves in Puerto Rico, each with different characteristics

and different special values, Five kinds of mangroves have been identified (briefly
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described in Table 1). Each has distinctive characteristics, values, and management
needs.5 Althougﬁ all mangroves require protection against willful destruction through
filling, other needs vary. One type, for example, is suitable for recreational facilities
or housee (on stilte, to prevent interfarence with water flows and with suitable protection

against raw sewage and solid waste) but others are not, Some regenerate rapidly and

can tolerate selective cutting; others cam survive only if left completely alone,
POLICY

The Objectives and Policies element of the Planning Board's Land Use Plan, quoted

in Chapter 2 ahbove, has established as a general poliecy the avoidance of "activities

and land subdivision which could cause the deterioration or destruction of ,,.mangroves,.."
(éee Policy 18,03,)

. 6
The Environmental Quality Board'e Mangrove Resolution, adopted in 1974, states the

need to:

.+Preserve, protect, and as far as possible, restore the mangroves of Puerto Rico.

..Reduce to the minimum any changes in the quantity and quality of water that nourishes
mangroves.

.+Protect mangroves from dredging or the harmful effecte of dredge spoils.

+.Promote to the maximum environmental measures for mangrove protection,

ADDITIONAL POLICIES ESTABLISHED: To supplement the above policies and increase the

certainty of their application, the following additional policies are hereby establighed:

SPECIAL PROTECTION FOR MANGROVE WETLANDS,

All remaining mangrove wetlands--as well as buffer areas necessary to protect their
water areas, vegetation, waterfowl, fish and other wildlife values--ghall be protected
as follows:

.«Restrict new development in mangrove wetlands, New development, including diking,

filling, and dredging, in existing or restorable mangrove wetlands shall be permitted

only as follows:

+osNatural Reserves, Any alteration of those mangrove wetlands designated as Natural

Reserves sghall, to tha maximum extent practicable, (a) maintain or enhance the
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exigting functional capacity of the wetland (i.e., some alteration but no net
reduction in the quantity and quality of species); and (b) conform to a mangrove
management plan approved by the Planning Board following issuance of an Environ-
mental Impact Statement pursuant to Law No. 9 of Jume 18, 1970; and (c) be limited
to minor inecidental public service facilities (e.g. burying ¢able or pipelines),

restorative measures, or nature study.

. v.0ther mangrove wetlands, Any alteration of other mangrove management plams approved

by the Planning Board following issuance of an Environmental Impact Statement
pursuant to Law No. 9 of June 18, 1970; and (b) limited to the following:

(1) essential military facilities; (2) expansion of existing commercial fishing
harbors, ports, or airports; (3) the minimum necessary entrance channel to a
marina or other boating facility excavated from dry land; (4) those portions of
coastal-dependent energy facilities that cannot be located on dry land or in open
water areae; (5) minor incidenta; public gervice facilities such as buried cable
or pipelines; (6) measures undertaken to restore biological productivity of de-
graded mangrove wetlands; and (7) nature study, aquaculture, or similar resource-

dependent activity.,

»+Prepare and implement mangrove management plans, Before any significant alteration of
a mangrove wetland is permitted, a management plan-shall be prepared by the public
agenciea and private interests involved for review and approval by DNR.* The plan
shall be based on the study of each mangrove wetland and its surrounding areas,
The plan shall (1) place first priority on natural resource protection and restoratiom,
research and eduéational opportunities, and récreational an& aesthetic values; (2) assess
publiec health issues, aquacultiure potential, possible alternative sources of fresh water,
and the impact of an} proposed facilities that can be provided in accordance with
othef policies; and (3) specify the management programs necessary to protect, enhance,
and restore natural resources, including coutrols on development in adjoining upland

areas. For intensification of use in areas now committed t¢ industrial or port use,

*As explained in Chapter 4, responsibility within DNR for the preparation of mangrove plans
will rest with the Coastal Management Unit.
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a port master plan certified by the Ports Authority may be substituted for the
7
otherwise required management plan,

IMPLEMENTING THE POLICIES

A

PROTECTING MANGROVES AGAINST DREDGING, FILLING, LAND DEVELOPMENT

1, Public ownership and custody

The Commonwealth's Department of Natural Resources already has custody of some
significant mangroves in the coast, These are contained in four coastal forests:
(1) the Aguirre Foreat near Jobos Bay on the south coast (2,464 cds.); (2) the
Boqueron Forest on the west coast of Mayaguez (2,040 cde.); (3) the Ceiba Forest
on the east coast south of Fajardo (363 cds,); and (4) the Pinones Forest on the

‘

north coast, between San Juan and Loiza (1,608 cds, including the Pinones Lagoon),

Other Commonwealth agencies and corporations own significant mangroves. The most
notable ones are those at Boca de Cangrejos owned by the Puerto Rico Industrial
Development Company {PRIDCO), The Federal government owns magnificent mangroves
at Roosevelt Roads, Still other mangroves are privately owned. Boundaries

between public and private property in mangroves are often unclear,

Because of the costs, there are few opportunities either (1) to acquire additiomal
privately owned mangroves or (2) to obtain transfer of custody to DNR from Common-
wealth corporations that now control significant mangroves, It would clearly

be desirable to provide additional protection in these ways, however, pgrticularly
for the mangroves recommended as Natural Reserves. (See Map 29).

Management and protection

Need: Natural Reserves. Since the Commonwealth has limited resources available for

mangrove protection and management, there is need to concentrate those resources

on mangrove wetlands that are particularly important, Among the Natural Regerves
recommended in Chapter 4, mangrove wetlands chosen because of their extent, uniqueness,
or complexity, are included in the following:

Constitution Bridge Mudflats Reserve
Pinones Forest Reserve

Rio Espiritu Santo Reserve

E1l Faro Reserve

Ceiba State Forest Reserve

Jobos Bay and Mar Negro Reserve
Punta Petrona Reserve
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Guanica Forest Reserve

La Parguera Reserve

Boqueron Reserve

Laguna Joyuda Mangroves Reserve
Vieques Bioluminescent Bays Reserve

In addition, some mangrove wetlands in Culebra are designated for preservation by the

Culebra Segment of the Puerto Rico Coastal Management Program,

Need: Designation of Special Planning Areas,* Although the most important of

Puerto Rico's mangrove wetlands are those recommended above as Natural Reserves,
other mangrove wetlands are of sufficient importance to warrant protection against
avoidable destruction by development or other activities, In allocating Commonwealth
resources available for resource inventorying and detailed planning—-which can often
protect mangrove wetlands, without significantly reducing development opportunities
nearby--there is need to asgure that mangrove wetlands receive the attention they
deserve, Accordingly, the Special Planning Areas designated in Chapter 4 include all

mangrove wetlands,

3, Development controls

Federal law provides additional protection against the filling of most mangroves

in Puerto Rico. All filling in of wetlands, including the placement of dredged or fill
material inio a mangrove wetland, requires a permit from the Corps of Engineers,

and Corps regulationg (42 CFR37122-37164) discourage unnecessary alteration or deatruc-
tion of wetlands, inéluding mangroves. DNR can prevent the granting of a Corps

permit by denying an "endorsement," Also, any Federal permit must be consistent

with this coastal management program, The cutting of mangroves is not subject to

any Federal permit requirements, however. (See separate discussion of dredging and

filling in the section on Coastal Waters.)

The Commonwealth has not established specific rules for development in and near
mangroves; some guldelines were prepared by DNR staff in 1973, but they were not

adopted.

*Special Planning Areas are the "Areas of Particular Concern" (APC's) provided for in
Federal regulations.

65




The Puerto Rico Planning Board has protected some mangrove wetlands by imposing

protective conditions during the development control process described in

Chapter 4, These conditions are often recommended by the Environmental Quality Board during
its review of environmental impact statements, The more detailed mangrove wetland

policies established by this program document are to be applied to public as well as

private land, via that same control process, as well as in evaluating applications

for Commonwealth and Federal permits.

It ie impractical at this time to identify in advance every site to which this policy
applies, Case-by-case evaluation of the impact of proposed development on mangrove
wetlandas accordingly remains essential. In a few instances, however, it is feasible
to identify in advance particular sitee where mangrove preservation is a paramount
objective; these sites have been recommended above for designation as Natural
Reserves., Mangrove management plans, mentioned sbove, will detail application of the

policy to other mangrove wetlands.

Need: regulation prohibiting mangrove alteration. Planning Regulation No, 13, the

Floodable Areas Regulation, should be amended to prohibit man-made alteration of
mangrove wetlands within coastal high hdzard areas (e#cept alterations shown not
to inecreage potential flood damage)., Future adoption of such a regulation will
be required in any event by Federal flood insurance.regulations (24 CFR 1910, 3(e)(8));

41 FR 46978, October 26, 1976),

PROTECTING MANGROVES AGAINST SEﬁIMENTATION, OIL SPILLS

Measures to reduce damage to mangroves from sedimentation and oil epills are

discussed in parts of thie report dealing with ''Minimizing erosion and sedimentation"

and "Reducing damage from oil epilla™ in the section on Coastal Waters.

PROTECTING MANGROVES AGAINST SOLID WASTE DISPOSAL

Although various municipalities have used mangroves as solid waste disposal sitea in
the past, the EQB reports that only onme —— Salinas -- continues to do so, Salinas

will soon terminate this practice in favor of a new site near Central Aguirre,
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DUNES
FINDINGS

Dunes once provided important protection against storm surges along much of Puerto Rico's

north coast. The dunes that originally extended along much of Puerto Rico's north coast
provided important protection to life and, property as well as naturally limiting coastal

erosion, (See Map 10.)

Because of massive sand extraction, few dunes pow remain. The extraction of sand for

use in construction has completely eliminated many kilometers of protective dunes.
The few that remain—-principally at Isabela plus a few at Boca de Cangrejos and elsewhere--
have in most cases been radically reduced in size, Dune destruction is mot simply of

historical interest; it is continuing today.

Dune destruction has increased potential damage from storm, although the exact extent

of the increase is not yet known. The whole or partial removal of dunes has enlarged

the areas subject to flooding during hurricanes and other storms. Until completion
of detailed flood mapping of these areas, however, their exact extent is unknown. Dune

removal has also probably contributed greatly to coastal erosion.

POLICY

The Objectives and Policies element of the Planning Board's Land Use Plan, quoted in
Chapter 2 above, has established, as general policy, the avoidance of "activities

and land subdivision which could cause the deterioration or destruction of ,,.dunes...”

(See Policy 18.03.)

IMPLEMENTING THE POLICY

A. PREVENTING EXCESSIVE EXTRACTION OF SAND FROM PROTECTIVE DUNES

1. Commonwealth regulations governing sand extraction

Commonwealth law prohibits the extraction of sand, from.dumes or any other
source, on public or private property, without a permit from the Department
of Natural Resources. Sand extraction from navigable waters (river mouths
and submarine deposits) also requires a Federal permit from the Army Corps
of Engineers. (Sece discussion of dredging and filling in the section on

Coastal Waters.) .
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A recent Commonwealth statute (Law No. 144 of June 3, 1976) strengthens statutory
requirements governing permits for extraction of sand, gravel, and other materials
from the earth's crust, Additional envirommental factors specified in the law, must
be considered before authorizing a permit; permits remain in force for a shorter
time; the fine for illegal extraction is raised, and administrative fines are

authorized,

Also, a special fund is created, from royalty income, for use in administering

the law and policing extractionm,

The law covers extraction in general, without explicitly differentiating beach,
dune, and other types of deposits, This sometimes creates an expectation on
the part of petitioners that a1l permit requests will be governed by the same
gtandarda regardleas of type of deposit, Administrative difficulties sometimes
reault, particularly when diseretion exercised by DNR personnel is construed

as discriminatory.,

Need: Revised regulations, To obtain the full benefit of the statutory changes,

additional refinements of the regulations prepared and adopted at the end of

June, 1977 could enhance their effectiveness,

While the regulations distinguish different types of extraction, more specific

standards for each type should be set. The need for distinct standards is paxr-
ticularly important in considering possible exploitation of submarine deﬁosits

as discussed in the section on Sand for Comstruction., It is expected that

any submarine sand operation would produce two to four million cubic meters

per year, This sizable production would create unprecedented problems—-of

distribution, for example, and of market dominance by a few large firms.

Enforcement of axtraction regulations

Enforcement of sand extraction regulations is a problem of long standing in

Puerto Rico. There are really two enforcement problems.

..The first arises when permit holders--often large-scale commercial ope£ators
excavating dunes——extract more sand than their permits allow, A permit may,

for example, allow extraction of only part of a dune--so that the dunme will
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remain available to provide essential protection against storm surges.
When extractors take more than permits authorize, serious damage sometimes
results.

..The second problem arises when sand is extracted without ény permit, These
extractors often operate at a very small scale--typically one or two men
with shovels and a truck. They often take sand from public beaches, and some
of them have done so for years; they do not think of themselves as sand
thieves. These numerous, small-scale operators represent anm exceedingly

difficult enforcement problem,

Need: Larger, better trained staff. The Department of Natural Resources needs

a lawyer, better trained staff, as well as more sophisticated equipment and

methods for surveillance of sand extractiom,

Management and protection

Ideally, all present and former dune areas of Puerto Rico would be designated
a8 natural reserves; this ideal should be attained as rapidly as possible.
Attainment is impractical, however, until suitable alternative soufcea of sand
are found for the comstruction industry., Until then, some extraction will
probably continue--within regulatory limits intended to preserve the most

essential protective functions of dunes.

Need: Designation of Special Planning Areas., The few remaining dune areas

are, however, areas of intense conflict among competing demands: For flood pro-
tection, for sand extraction, for recreation and tourism. (This is aotably

the case in the Isabela area, where sand pits and summer homes are often only

a few meters apart,) As such, the dune areas should receive attention from
Commonwealth officials in allocating the limited resources available for
inventorying and detailed planning, Both principal dune areas remaining in
Puerto Rico-—the Isabela and Boca de Cangrejos are;s--are accordingly included

among the Special Planning Areas designated in Chapter 4,

Long-term need: Designation of Natural Reserves; regulations prohibiting alter-—

ation. As soon as alternative sand sources become available for the construction
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industry, dune areas should be redesignated as Natural Reserves. At that

time, moreover, Planning Regulation No. 13, the Floodable Areas Regulationm,
should be amended to prohibit man-made alteration of dunmes within coastal high
hazard areas (except alterations shown not to increase potential flood damage).
Future adoption of such a regulation will be required im any event by Federal

flood insurance regulations (24 CFR 1910, 3(e)(8); 41 FR 46978, October 26, 1976),

B. PROVIDING SAND FOR THE CONSTRUCTION INDUSTRY

Need: Alternative supply sources. Protection of dunes (and even public

beaches) by regulatory means willlremain difficult—-both at the policy and
enforcement level--until the construction industry obtains adequate supplies of
sand at reasonable prices from alternative sources. Assisting in the develop-
ment of those sources is, accordingly, a key program recommendation discussed

in the section on Sand for Construction.

BEACHES

INTRODUCTORY FINDINGS

The beaches of Puerto Rico are coastal resources of great importance. These beaches

vary from tiny pockets to broad deposits as much as a kilometer in length (e.g., Mediana
Beach in Loiza, Levittown beach), Beaches are of incalculable importance to Puerto
Rico for recreation and tourism. Some L09 kilometers of the island's 608 kilometers

1

of beaches are naturally suited to be prime recreation beaches. These are shown on

Map 1I.

In addition, beaches are importamt for the protection of natural resources. For example,
beaches on Mona and some other offshore islands are known nesting sites for sea turtles,

including some endangered gpecies. (See the section on Wildlife.)

Composition of the individual beach systems is dependent on the source of available

beach materials. There are three dominant mineral assemblages which characterize
Puerto Rico's beaches:’ Quartz-sands with some feldspar; volcanic rock; serpentinite,
heavy mineral assemblages, and calcium carbonate sands, The isolation of individual
beach systems is emphasized by striking differences in composition between many adjacent

beaches.
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Extraction of sand from beaches, long a cause of severe damage, is no longer extensive,

In the past, some beaches were stripped of virtually all their sand, which was then sold
for use iﬁ construction. At present, however, there are no outstanding Commonwealth
permits for sand extraction from beaches.* There does remain a problem of unauthorized
extraction (see discuseion in the section on Dunes)}; but beaches are no longer a major.

resource for the unauthorized extractors, who now prefer river-mouth and other deposits.

Erosion and water pollution affect beaches as well as other parts of the coast. Erosion

hag drastically reduced the size of some beaches; responsive measures are considered in
the section on Coastal Erosion, Water pollution interferes with full recreational use
of some beaches, notably in the Condado and Ocean Park sections of San Juan, where the

Environmental Quality Board hae found it necessary to place pollution-warning signs.

Several additional obstacles prevent recreational enjoyment of beaches by the general

public:

A, Legai barriers exclude the public from a few baaches.

B. Some beaches, though legally public, are inaccessible because the public cannot
cross adjoining land., Obstacles to access may be legal (no right of passage),
or practical (e.g. no automobile access or parking area).

C. When recreational users reach the béach (or another part of the coast), they
may find that squatters got there first,

D. Nearby highrise buildings may case shadows or visually dominate the beach,

E. The narrow strip of beach available to the public may prove too small for optimum
recreational use.

F. Inadequate public services——notably beach cleaning--may render the beach less enjoy-

able,

These obstacles, all of which must be overcome to assure optimum present and future

use of beach resources, are discussed below,

A, ASSURING THE PUBLIC'S LEGAL RIGHT TO USE THE BEACHES THEMSELVES
FINDINGS '

Most beaches in Puerto Rico are legally open to use by the general publie. The

*Also, Federal law apparently prohibits extraction of sand from submerged lands (below
mean high tide). See discussion above in the section on Reefs.
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"space on the coasts ... that is bathed by the sea in its ebb and flow" is included
1
in the maritime zone (zona maritimo-terrestre). - The maritime zone is public domain.

The principal exceptions are beaches on the Federal military reservationa at Roosevelt

Roadg and in Vieques.* A number of additional beaches formerly reserved for recrea-

tional use by military personnel (e.g. "Crashboat" in Aguadilla, Punta Sardinas)

are now available for publiec use.

Spanish crown grants, issued prior to the Law of Ports of 1886, may authorize some

private landowners to exclude the general public from some beach areas, The number

of such grants, their legal validity, and the beach areas subject to them are unclear.

Some proprietore do assert rights under such grants, however,

Compared to other beach access problems in Puerto Rico, the absence or uncertainty

of public right to use a few beaches is of relatively minor importance. It remains a

problem, however, to be addressed as opportunities present themselves.

RESPONDING TO THE FINDINGS

1. Registration of crown grants

More informationm is needed to determine whether or mot crown grants Tepresent

a significant potential threat to open beaches in Puerto Rico, To deal with
similar uncertainties, the Commonwealth's recently enacted Water Lav (Law No. 136
of June 3, 1976) requires registration of crown grants to water supplies. -
There is no comparable law, however, to deal with crown grants that may author-
ize exclusion of the general public from any portion of maritime zome, The
statute should establish a3 reasonable wegistration period, of perhaps one year,
after whieh (1) unregistered grants would be void, and (2) the validity of
registered grants would be expeditiously adjudicated in a manner fixed by the

gtatute,

*The legal status of the Caribe Hilton Hotel site, formerly part of the San Juan
Naval Station and now held by a Commonwealth government corporation under a 999-year
lease granted by the Federal government, is unique and unclear, (See opinion of the
Attorney General of Puerte Rico, November 25, 1970, and La Haba v, Trib, de Contrib-
uciones, 76 DPR 923 (1954); a right to exclude the public from a beach on that site
has been asserted. The Federally owned beaches of Culebra are discussed in the
Culebra Segment of the Puerto Rico Coastal Management Program,
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2. Surplus Federal land

NEW POLICY ESTABLISHED. From time to time, the Federal government has declared

some of its coastal holdings to be surplus. Future declarations of this type
may present opportunities to extend beach access. The following policy is hereby

established to take advantage of any such opportunities that may arise:

APPROPRIATE ACCESS TQ FEDERAL BEACHES HEREAFTER DECLARED SURPLUS, 1If any
beaches now owned by the Fede?al government in Puerto Rico are hereafter
declared.surplus to the needs of the Federal government, such beaches shall to
the maximum extent possible be held for permanent recreational use by the

general public.

PUBLIC ACCESS TO THE COAST¥*

FINDINGS

Some beaches, though legally public, are inaccessible because the public cannot

cross adjoining land to reach them. In some places, there is no legal right to cross

the adjoining land. In others, a right of passage exists, but there are practical

obstacles to access-—most often an absence of vehicle access or parking space.

Lack of access to the coast has not traditionally ranked high among Puerto Rico's

problems., 1In towns and cities traditional street patterns often provided access.
In the country, fishermen and others needing acéess were often able to cross shorefront

property--sometimes with a legal right of passage, sometimes without one.

The access problem has become significant in recent years, principally as a result

of increased demand for access and changing shorefront development patterns,

..There were only 60,000 automobiles in Puerto Rico in 1950; today, there are
more than 900,000, More and more people are using cars to go to outlying beaches
that once seemed remote from urban centers. Effective demand for recreational

use of outlying .beaches has increased sharply.

..Yet much new shorefront development in outlying areas fails to provide public

access to the coast, Traditional residential urbanizations in Puerto Rico

*A planning process for shoreline access is now being developed in accordance
with Section 305(b)(7) of the CZMA.
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have provided access: The developers have created lots served by public streets
which could be demigned (or redesigned at Planning Board ingistence) to provide
coastal access to the general publiec, Today, however, many shorefront projects—-
hotels, second-home projects, major industries--occupy large unsubdivided tracts

with no publie streets or other accessways.

The access problem has attracted most attention in the northeast part of the Island,

where several shorefront projects are concentrated in outlying areas close to the

San Juan Metropolitan Area.

Unless mew shorefront development provides access at least equivalent to that provided

in the past, exclusion of the general public from public beaches could become a

serious problem. As the citizens' report, Puerto Rico and the Sea, put it:

"In the past, Puerto Rico has rarely encountered the beach exclusion problems that
plague so many places in the United States and the Caribbean, The Island could
well experience them in the future, however, together:with the resentments and
tensions they inevitably create, Steps are needed, and needed now, to assure

2
that they do not arise as a result of developments being approved.

There are several kinds of opportunities to provide needed access. Requiring

access at new shorefront development appears to present the most important of-
thege opportunities. Others include purchaeing accessways, alloéing accees across
land already owned by Commonwealth agencies and corporations, and protecting and
clarifying existing accessways., A detailed beach access inventory and plan are

needed to use these opportunities effectively.

POLICY

The Objectives and Policies elements of the Planuing Board's Land Use Plan establishes
the following the following policy on public access to beaches:

"To avoid the unnecessary loss of options for future use of these fesources reaulting
from the establishmenf of new activities and from authorizing subdivigions, The
following criteria, among others, must be considered:-

"

~ Avoid the construction of buildings in beach areas and discourage activities

or land subdivision in neighboring areas which would impede free physical access
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to these areas, prohibit the appreciation of panoramic view,and prevent free

access to and enjoyment of the sun by the citizenry." (See Policy 17.04.)

No statute, however, formally establishes for all of Puerto Rico, an access

policy like the one established for Culebra. There, a statute bars development

which "may interfere in any way with the free access of the public to the sea

3

and beaches...”

NEW POLICY ESTABLISHED. The following policy, based on one recommended by the

citizens' report, Puerto Rico and the Sea, is hereby established:

PUBLIC ACCESS TO BEACHES, All people shall, to the maximum extent practicable,
have equal opportunity in fact as well as in law to enjoy the beaches and other
public shorelands of Puerto Rico's maritime zone. Shorefront development,
governmental and private, shall, to the maximum extent practicable, be designed
to facilitate rather than obstruct shoreland access by the general public.
Wherever access is restricted by regulation (e.g. critical environmental areas
needed for sclentific study or for protection of endangered species), regulations
shall apply equally to all peraons. De facto segregation of public beaches, as

a result of development patterns that facilitate use by shorefront landowners
while obstructing or preventing access by the general public, 25 explicitly

rejected and is declared unacceptable anywhere in Puerto Rico.

IMPLEMENTING THE POLICY

1,

Beach access inventory and plan

Detailed information on beach access is being compiled for parts of the Island,
and a planning process for beach access is being developed. Map 12, for example,
suggests access opportunities and limitations in the Island's northeast cornmer.

A great deal of detailed inventorying and plamning remains to be done, however.

Need: Beach access inventory. There is need for a detailed access inventory

for the entire coastline. The inventory should identify and describe-all
known access points and facilities; should map beach areas deemed accessible
and inaccessible; and should map adjoining property holdings, whether public

or private, that separate beaches from public streets.
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2,

Need: Beach access plans, To provide guidance in safeguarding and increasing

access, there is also need for a beach access plan designed to assure maximum
feasible coastal access by the geueral public. .The plan should take aceount of:

..the varied character of the coast from place to place (e.g., the long,
continuﬁus beaches in some areas, the tiny beaches and rocky headlands in
others),

vrthe varied ways people enjoy using the coast (e.g., picnicking, sports,
birdwatching) and the opportunity to plan access arrangements to restrict
some areas for leses intenmsive uses, '"There is no need to make all shore-
front acéess equally convenient: Some of the more rugged areas can be
effectively reserved for the hardy few."5

+»the varied means by which access can be established. For example, coastal
access can be assured by designing new shorefront highways at locations
that preclude the construction of buildings between the highway and the
coast; Access can also be provided by providing a series of intensive-use
faeilities (such as Luquillo Beach), with nearby shorelands accesgsible to
t;ose who walk along the shore from those facilities, Other possibilities
include permitting pedestrians access from a street near the shore and
providing a place to park, or access by hiking or boat along if the firm
intent is to preserve the area in its undeveloped form,

»o.the need for public facilitiés (including, where appropriate, highways,
public beach installation, parkinghfacilities, pedestrian access ways),
These must be sufficient to remove physical obstacles that could exclude
the general public from the naritime zone, They must also be sufficient
to asgure that public access does not itself prevent enjoyment of the beach
(e.g+, where cars are parked on the beach itself), Since it is impractical
to provide optimum facilities for all 109 kilometers of potential recreational

beach, the plan should establish priorities,

Requiring new shorefront projects to provide acceas

The Planning Board has used the development control process, deseribed in Chapter 4,

to implement a longstanding policy of requiring public accessways at shorefront
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projects, Approval of the Cerromar Hotel, for example, was conditioned on tge

establishment of a public accessway from the hotel parking lot to the beach,

Similarly, construction of an access road to the beach was required between the
7

Rio Mar project in Rio Granda, and an adjacent project.

In requiring accessways 1in projects such as these, the Board has apparently

-relied principally on its discretionary review powers. The only regﬁlation

requiring accessways through coastal developments in Planning Regulation No. 11,

the Simple Subdivision Regulation, which applies only to small subdivisions,

Even Regulation No., 11 does not prescribe access requirements in any detail,

As a result, specific access arrangemente are established on an ad hoe basis

for each project, without detailed policy guidance and usually without public
awareness or discussion. The resulting arrangéments‘vary from project to project

and sometimes provide little accees opportunity,

Need: Regulation or statute specifying access dedication requirements. A reg—

ulation or, preferably, a statute should establish with certainty the obligation
of shorefront developers to provide public accessways and should gpecify the nature
of that obligation in as much detail as possible., The following requirements is
recommended:
Require Accesg Through New Developments. New developments shall provide
public acceasways to the shoreline except in those caeses where it is dater=-
mined that public access i8 inappropriate, such as where (1) adequate aﬁcese
N
exists nearby, (2) the topography makes access dangerous, (3} the proposed
development ig too small ta include an accessway, (4) the coastal resources
are too fragile to accommodate general public use, (5) public safety or military
security precludes public use, or (6) the public accessway would adversely
affeet agricultural uses or natural systems.9 Any decision that public access
is inappropriate shall be congistent with a beach access plan recommended by

the Secretary of Natural Resources and adopted by the Puerto Rico Planning

Board,
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The regulation or statute should assure that the accessway is permanent., The
following is recommended:
In private developments, public access shall be ensured (1) either by dedication
of fee title or an easement for the reserved accessway to aﬁpublic agency, or (2)
by the recording of a deed restriection, at the owner's option, Dedicated access-
ways shall not be required to be opened.to public use until a public agency or

private association agrees to accept regonsibility for maintenance and liability

for the accessway,

So that the general public may be aware of arrangements made for its access to the
coast, the regulation or statute should require public notice and hearing before

approval of any shorefront development,

Government purchase of accessways

The beach access plan, recommended above, may show that public purchase of land
(or rights-of-way) is appropriate to provide access to some portions of the coast,
This could be true, for example, in some rural areas where access is blocked and

where ng shorefront development is planuned.

Federal financial assistance may be available to assist in the purchase of access-
waye:
The Federal Land and Water Conservation Fund Act of 1965 enables the Bureau of
Outdoor Recreation to provide funds to Puerto Rico for cutdoor recreation areas
and facilities. An estimated $2.1 million in aid i available for Fiscal Year

1977.

A rTecent amendment to the U,S, Coastal Zone Management Act (Section 315(2)),
authorizes Federal aid for the acquisition of land to provide for access to public

beaches and other public coastal areas of particular value,

To obtain Federal aid under these programs, however, the Commonwealth must provide
matching funds, In the future, competing demands for funds may leave the Common-

wealth unable to afford substantial amounts to acquire beach accessways.
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Nead: Plan element evaluating need for acquisition to privide access. The beach

access plan, already recommended, should evaluate the need for Commonwealth purchase
of additional accessways and should identify accessways whose acquisition has high-

est priority.

Allowing public passage across shorefront property already ownad by the Commonwealth

or public corporations

The public is excluded from some beaches by property owned or leasad by the Common-

wealth or public corporations (e.g., at El Convento, in Farjardo; at Central
San Francisco, in Guayanilla). It may be possible to open some (though not neces-—
sarily all) of these properties without sacrificing resources or other publie needs

and without harming adjacent public or private lands.

Need: Plan element evaluating feasibility of providing passage; The beach access
plan already recommended should (1) identify all shorefront properties, owned by the
Commonwealth or publie corporations, that are closed to the general public; (2)
identify inaccessible beaches that could be made accessible to the general public
by allowing passage across those properties; (3) determine the feasibility of pro-

viding passage, consistent with public safety, security, and resource protection.

Protecting and clarifying existing accessways

Law and customary use may have created important access rights to the coast. Pro-
tecting and clarifying these rights appears to present a limited, but still impor-
tant, opportunity to asgure adequate access,

a. Rights-of-way from "time immemorial." Where the public has passed across prop-

erty from "time immemorial," a legal right of passage exists. Use must have
10
begun so long ago that "man cannot remember" the moment when it began, and
11
prior to 1889, when the Civil Code went into effect.

Need: Identification of immemorial rights-of-way. The beach access inventory,

_already recommended, should identify longsatanding accessways that may have been
used since "time immemorial.” If affected property is later developed, these
accessways should be protected. In a few cases, the passages may be important
enough to warrant the bringing of judicial proceedings or other measures. to pro-

tect or clarify their status.
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b,

The burden for proving immemorial usage is heavy, however, so the opportunity

' to guarantee access by proving ilmmemorial usage seems correspondingly limited.

Other rights-of-way. Except for immemorial rights-of-way, prolonged public use

rarely results in a legal right of paseage across private property in Puerto
Rico.* Assertion of prescriptive rights accordingly appears to present few

opportunities to assure beach access.,

Servidumbre de vigilanecia, The Law of Ports of 1886 establighes a servidumbre

de vigilancia ("easement of vigilance"), apparently to facilitate the govern-
mental function of patrolling the coasts,** The gervidumbre adjoins the mari-
time zone, extending inland six meters from its landward edge; where the gix- -

meter etrip ie impassable, shorefront landowners must permit authorized people

12

to pass at a convenient place nearby,

The servidumbre, if still valid, may create a highly beneficial right of access.

As citizens' report, Puerto Rico and the Sea, noted:

Today, as éoncern about pollution and its consequences (such as fish kills and
oil spills) accentuates age—old needs for vigilance over coastal areas, it is
essential that the existence of the servidumbre be definitely determined,
publicized and enforced: The servidumbre creates, for purposes of coastal
vigilance and also perhaps for the purposes, a right of passage along the
entire coast of Puerto Rico. To create such a right anew, if it did not

15
already exist, would be enoTmously burdensome and expensive.

The validity and interpretation of the servidumbre are unclear, however.,
16
Statutory clarification has been suggested,

*Only rights—of-way that are continucus and appareant may be acquired without title,
See Civil Code, Art.475 (31 LPRA 1653), An even prolonged, continuous use has been
interpreted as a use tolerated by the owner, who may prohibit it at any time. See
Goenage v, O'Neill, 1962, 85 DPR 170; Martin v, Correa, 1954, 76 DPR 12; Benet v,
Registrador, 1945, 65 DPR 489; Polanco v. Ruiz, 1939, 55 DPR 785,

**The same law establishes a servidumbre de salvamiento (easement of salvage and

N

life saving"), extending 20 meters inland, apparently for the benefit of ship-—

wrecked gailors and fishermen driven from the sea by storms. Even if this

gervidumbre remains legally valid, it appears to create no access rights enabling

the general publie £o get from the highways to the coaste. Any accegs righte
\gfeated appear to run from sea toward land, not the other way around,
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Need: Statute reaffirming legal validity of servidumbre. To remove present

legal uncertainties, beach access legislation should include provisions reaf-

firming the continuing legal validity of the servidumbre de vigilancia.

REMOVING SQUATTERS FROM THE COAST
FINDINGS

Squatters have built structures on public property--both lands and waters--at several

coastal locationa., The most widely known of these invasions have occurred at La

Parguera (Lajas), El Combate (Cabo Rojo), -and Culebra.*

Squatting creates problems of exclusion and pollution, Squatters, relatively few in
oumber, exclude the general public from the public space they occupy. They also de-
spoil nearby areas, particularly by creating problems of sewage and solid waste

disposal.

The squatter problem along the coast of Puerto Rico. has two origins. One, which is

not limited to public lands on the coast, arises from an acute shortage of housing

for poor people.

The other arises, typically, from the desire of well-to-do people to have a second

home for.use on weekends and vacations,

The problem, particularly the zemoval of established squatters, is exceedingly dif-

ficult to solve, Even though squatting is illegal, the removal of existing squatter
homes presents delicate issues requiring sensitive handling. Some squatter communities
have existed for many years, and squatters have come to expect that they will continue.

Removal becomes even more difficult when squatters have no other homes.

RESPONDING TO THE FINDINGS

1. Controlling future land invasions

The Commonwealth has established a detailed administrative procedure that permits
rapid action by the responsible agencies to terminate new land invasions and prevent

expansion of old ones,

*The squatter probleﬁ in Culebra, as well as the special laws and programs established
to respond to it, are discussed in the Culebra Segment of the Puerto Rico Coastal
Management Program.

81




Existing invasions by squatters who have no other homes

Law No. 132 of July 1975, enables some squatters to obtain title to the public
land they occupy; titles are available only to squatters who had built a home
and lived in it when the law was passed, and who had no other home.

3
Beaches, however, being public domain, cannot be privately owned. Therefore,

squatters on beaches (or any other part of the maritime zone) cannot obtain title

4
to the land they occupy.

In Culebra, squatters on public domain land may be removed, but a home must
)
generally be provided for squatters who have no other home. There is no compar-

able statutory right to a replacement home, however, for squatters removed from

public domain lands elsewhere in the Commonwealth.

Needs: Housing for squatters. To permit removal from public domain lands of
squatters who have no other homes, there is need to provide them with adequate

housing elsewhere.

Other invasions of coastal lands and waters

The Commonwealth's Public Service Commission issued an administrative order in 1970
against the ownere of summer homes built in coastal waters at La Parguera. A legal
challenge ensued, which was finally resolved in 1976 in favor of the squatters; the
Supreme Court of Puerto Rico concluded that the Public Service Commission lacked

6
jurisdiction in the matter.

Need: Sensitive regulation of established squatter communities. Provision of hous-

ing for needy squatters, though essential, is not a sufficient governmental responsge
to the problems created by established squatter communities. In dealing with long-
standing communities, such as that of La Parguera, the government must somehow take
accoount of squatters' expectations developed during years of occupancy. Yet it

must also respond to the problems of exclusion and pollution that squatters create.

Regulations responsive to these multiple concerns are now being prepared by the
Department of Natural Resources for application at La Parguera and are expected to
be issued in the summer of 1978. These would continue the present prohibition of

new gquatter homes, would prohibit rebuilding of existing homes destroyed by fire
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or storm, and would require squatters to pay a reasonable rent for the public space
they occupy for homes and piers. The regulation would further require each home
to tap into a newly constructed sewer system or, for offshore homes where that is

impossible, to provide tertiary treatment of sewage before discharge.

PROTECTING BEACHES AGAINST THE SHADOWS AND VISUAL DOMINATION OF HIGH-RISE BUILDINGS

FINDINGS

High-rige buildings on shorefront property cast shadows on some public beaches and

dominate them visually. In the Condado and Isla Verde sections of the San Juan Metro-

politan Area, tall buildings cast shadows on public beaches favored by sunbathers;

during the winter tourist season, large sections of beach are shaded during much of
1

the day. Moreover, these buildings psychologically dominate the beach, detracting

from its appeal as a natural recreation site. (See illustration, next page.)

Future development need not cast shadows on public beaches and other coastal areas.

At the winter solstice, when northern shadows are longest, the longest ghadow between
10:00 a.m, and 4:00 p.m. is about 2.9 times the height of the structure., If future
buildings are set back that distance, they will not cast a shadow on the publicly

2%
owned maritime zone.

Visual domination by buildings can also be avoided. There is a subjective element to

determining when buildings dominate beaches. In general, however, structures appear
to confine space when they exceed the upper limit of the normal cone of vision of a
person looking forward. The cone of vision has a relationship of approximately 1:2,1,
ThQs, a building set back 2,5 times its height would not appear to confine or dominate
the beach.3

POLICY

The Objectives and Policies element of the Planning Board's Islandwide Land Use Plan
establishes, as general policy, the avoidance of "...the construction of buildings

in beach areas and discourage activities or land subdivision in neighboiing areas
which would ... prevent free access to and enjoyment of the sun by the citizenry."

(See Policy 17.04,)

*Greater setbacks may be needed in some cases for other purposes, notably for protection
of buildings from coastal storm surges. See section of Flooding (including Hurricane
Flooding).
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IMPLEMENTING THE POLICY

Pianning Regulation No, 4, the Zoning Regulation, was amended late in 1975 to requirze

new buildings to be set back from the maritime zone a distance of at least 2.5 times
4

their height. This requirement applies in all zoning districts, Provision is made

for exceptions in cases of small pre-existing lots, ports, and other specified cases.

85




PROTECTING AND ENLARGING PUBLIC BEACH HOLDINGS

FINDINGS

The narrow strip of beach accessible to the public is often too small for optimum

recreational use. Even at little~used rural beaches, recreational opportunity may be
enhanced by assuring public access to shady areas beyond the vegetation line., At

intensively used beaches, still more space is needed for parking and other facilities.
The narrow beach strips accessible to the public at many locations are insufficient to

satisfy these needs.

There are opportunities to enlarge the publicly accessible areas, principally by

acquiring shorefront property at the time of development.

RESPONDING TO THE FINDINGS

Acquiring shorefront land and facilities at coastal developments.

Developers have sometimes dedicated shorefront property to the Commonwealth. They have
done so, for example, in conjunction with the establishment of coastal roads

(e.g., Levittown). The dedication may also be specifically for recreational use

(e.g., Parque Barbosa Iin Santurce; the recreation spaces in the Vacla Talega project

as approved by the Planning Board in 1975).

Planning Board Regulation No. 9, the Community Facilities Regulation, obligates developers

to furnish sites and facilities for recreation in new developments. The regulation does
not, however, establish special requirements for shorefront projects. No provision
requires (or even explicitly gauthorizes) the substitution of coastal recreation space
and facilities (e.g., parking lots, bath houses) for the baseball fields and playgrounds
normally required. Although the Board authorized such a tradeoff at Vacia Talega, this

was done solely as an exercise of discretion.

Need: Refinement of Regulation No. 9 for coastal situations. Planning Regulation No. 9

should be amended to make explicit provision for beach recreation space and facilities

at shorefront developments.
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PROVIDING SERVICES AND FACILITIES FOR BEACH USERS

FINDINGS

There are 13 "full service' recreational beaches (balnearios) on the Island.

At these beaches, identified on Map 11, the Commonwealth's Public Parks and
Recreation Administration (PPRA) provides one or more services (e.g., lifeguards, first
aid, beach cleaning) or facilities (e.g., parking lots, changing houses, rain shelters).

These beaches occupy 20.85 kilometers of the coast. \

Most of the Island's recreation beaches, however, including many intensively used

urban ones, are largely unserviced. Vast stretches of beach are simply common property

accessible to the general public, but without facilities and largely or wholly without
services. This is true not only of relatively out-of-the-way beaches in rural areas,

but also of intensively used urban ones.

It is neither feasible nor desirable to provide a full range of recreational services

and facilities at all beach areas accessible to the public. The cost of providing full

services and facilities would be prohibitive.* At the 13 balnearios, beach cleaning costs
PPRA about $900,000 a year and occupies a staff of 245. In any event, many people enjoy--

or even prefer—-a beach experience without fences, lifeguards, and rain shelters.

It is accordingly essential that the beach access plan establish, as already

recommended, priorities for providing additional beach facilities and services.

Early attention needs to be given to the problem of beach litter. Beach litter detracts

from public enjoyment of many beaches. Although it is a problem even on many little-
used beaches, it is acute at those (other than PPRA's balnearics) used intensively for
recreation. Examples include Boca de Cangrejos and Mar Chiquita. Recreational boating

has brought the problem even to offshore islands such as Cayo Icacos off the east coast.

Given competing demands for funds, there is little likelihood that optimum trash
. . 1
pickup can soon be provided for all 109 kilometers of potential recreation beaches.

Nevertheless, there are some opportunities to improve responses to the litter problem.

*Extension of facilities and services might, in addition to direct costs, subject
the Commonwealth to additional liability--and thus costs--for personal injury to beach
users. The legal and other aspects of this issue may need to be explored.
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RESPONDING TO THE FINDINGS

1. Establishing clear responsibility for beach cleaning

1

Dividgd, unclear responsibility is a principal obstacle to adequate cleaning of
the beaches (other than those in custody of PPRA):
The Department of Natural Resources has legal custody of all the public coastal
areas "left over" after specific assignment of some areas to PPRA, the Ports

Authority, and other public entities.

Municipalities are responsible for collecting solid waste (including litter) from
beaches within their borders, according to a regulation of the Envirommental

Quality Board.2

-The Tourism Development Company, in cooperation with the Right to Work
Administration, has a beach brigade which cleans beaches between the Condado

and Boca de Cangrejos in the San Juan Metropolitan Area.

Legislation proposed in 1973 by the Environmental Quality Board would create a
Solid Waste Management Authority which would conduct a beach litter control
program. Under bylaws proposed by EQB, the Authority would assume beach cleaning

. 3
functions.

Need: DNR assistance in beach cleaning. Until a Solid Waste Authority is
established, DNR should assist the municipios in carrying out their beach
cleaning responsibilities. Areas of intensive -cleaning should be selected by

DNR, in cooperation with the municipios concerned, the EQB, and PPRA.

2. Providing adequate funds for beach cleaning manpower and equipment

DNR's 1976 budget for beach vigilance and cleaning, islandwide, was $525,000. The
Department's five regional offices have a combined staff of 120 assigned to beach
cleaning and surveillance. These staff members have only rakes and other simple
equipment. Trash collected by DNR staff is normally removed in trucks belonging

to the municipalities.
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Use of machines can improve beach cleaning at relatively low cost. In 1974,

the Puerto Rico Industrial Association donated a beach cleaning machine to the
Tourism Development Company (TDC). For the past 3 years, TDC's beach brigade has
used this machine 5 days a week to clean beaches in metropolitan San Juan.
Experience with the machine has been positive: beaches are being cleaned more

often, and at a fraction of the cost and time required by manual labor.A

Need: Additional beach ¢leaning machines, manpower. Adequate funding should

be made available for the purchase of additional beach cleanihg machines and

the hiring of manpower to operate them.

Need: Experimentation with renting beach concessions. Renting beach concessions

to private individuals, contingent on their cleaning the beach in the concession
area, warrants experimentation in areas where adequate public pickup cannot soon
be provided. The g?anting of such concessions is authorized, subject to numerous
safeguards, by Law No. 38 of September 27, 1949 (28 LPRA sec. 18); é}eas subject
to such concessions must be open to the general public.5 Adoption of regulations
governing the use of beaches, presumably including concessions, is authorized

by section 16(2) of the Planning Board Organic Act.

Litter reduction

Need: Litter reduction measures. Since trash cannot be picked up frequently

from all beach areas, especially those that are remote and those where rocks
or vegetation preclude use of beach cleaning machines, litter reduction measures
are essential. Such measures should include:
. .Persuasion: There should be a continuing public education campaign.
..Assistance: Many more trash containers should be placed at beach sites
convenient to the public; and better arrangements for emptying them should
be made.
..Enforcement: The anti-litter law (Law No. 21 of September 4, 1969)
should be enforced.

.Incentives: The use of returnable bottles and cans should be encouraged.
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WILDLIFE

FINDINGS

Puerto Rico's native wildlife species are limited. Of an estimated 200 native bird species,

13 are endemic (found nowhere else). There are an additional 94 local bree&ers as well as

72 migrants and 21 strays.l Fouy species that once flourished in Puerto Rico are now extinct.
Other animal species include: turtles (5 species), snakes (7), toads (2), frogs (15),

lizards (31), bats (15), whales (4), the manatee, and numerous fish species. Five predator

species have been introduced: the mongoose, the dog, the cat, and two species of rat.

The Federal endangered species list, established pursuant to the Endangered Species Act of

1973, includes a number of species and subspecies found in Puerto Rico.2 Species and sub-

species listed as of September 19, 1977, are shown below, and their known habitats are
shown on Map 13.
Endemic to Puerto Rico:

1. Puerto Rican Whip-poor-will (Caprimulgus noctitherus)
2. Puerto Rican Parrot (Amazona vittata)*

3. Puerto Rican Boa (Epicrates inornatus)

4. Yellow-shouldered Blackbird (Agelaius xanthomus)

Non~endemic:

5. Plain Pigeon (Columba inornata wetmorei)
6. Hawksbill Turtle (Eretmochelys imbricata)
7. West Indian Manatee (Trichechus manatus)
8. Leatherback Turtle (Dermochelys coriacea)
9. Brown Pelican (Pelecanus occidentalis)
10. American Peregrine Falcon (Falcon peregrinus anatum)
11. Humpback Whale (Megaptera novaeangliae)
12. Sei Whale (Balaenoptera borealis)
13. Finback Whale (Balaenoptera physalus)
14. Sperm Whale (Physeter catodon)
15. Atlantic Ridley Turtle (Lepidochelys)

The listing and delisting of endangered speciles and subspecies is an ongoing process,

however. Recent rulemaking, effective August 22, 1977, has added the Culebra Island giant

anole (Anolis roosevelti) to the endangered list and designated critical habitat for the
species. A proposed rule, published May 26, 1977, would determine threatened status and

critical habitat for three Mona Island species--the Mona boa (Epicrates monensis), the Mona

blind snake (Typhlops monensis), and the Mona ground iguana (Cyclura steinegeri).

*The near extinction of the Puerto Rican Parrot is the most celebrated example of
endangerment in Puerto Rico. Driven from the lowland by land clearing and heavy hunting,
the remaining 17 birds (census, November 1972) are restricted to the upper areas of the
Luquillo Experimental Forest.
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The Commonwealth Department of Natural Resources issued a more extensive list of endangered

species in 1973. This list was prepared by a committee of Federal and Commonwealth officials
and representatives of private groups. Species endangered in Puérto Rico are included on
the list, whether or not they are endangered elsewhere. According to this list, 28 species
are very endangered, 33 endangered, 15 on the verge of being endangered, 9 status undeter-
mined, and 3 peripheral. Of these, 17 species and 5 suhspecies are endemic to-Puerto Rico.
The committee report also grouped the animals by causes of their endangerment, which include
habitat destruction or disturbance, hunting, predation by mongooses and rats, and pesticides

or other chemicals.

Wildlife, including unendangered as well as endangered species, represents a significant

natural resource. The importance of wildlife is recognized in the Commonwealth's new
Wildlife Law (Law No. 70 of May 30, 1976):

This law has the purpose, through modern scientific approaches relative
to the preservation of these resources, of attaining an adequate balance
between the rights of the citizens to carry out activities related to the
hunting of animals and the needs of the State to avoid, as a result of
urban and economic development, the continuous extermination of wildlife
species with habitats in the Commonwealth of Puerto Rico.

Although the decline of wildlife in Puerto Rico may be attributed to several causes,

habitat destruction is the most important. The drainage of marshlands in the Lajas

Valley, for example, damaged the rich aquatic environment that supported wild bird
populations. Other important threats to wildlife are hunting, mongoose and rat predation,
and the use of chemicals. All of these occur in the coastal zone as well as in the

remainder of the Island.

POLICY

The Objectives and Policies element of the Planning Board's Land Use Plan, quoted in
Chapter 2 above, has established, as general policy, the avoidance of "activities and
land subdivision which could cause the deterioration or destruction of. . .habitats of

endangered species.” (See Policy 18.03)
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IMPLEMENTING THE POLICIES

Al

PROTECTING HABITAT AGAINST DISRUPTION

1.

Public ownership and custody

The Commonwealth Department of Natural Resources has custody of some significant
wildlife habitats on the coast. Examples include the Guanica Forest and the
Boqueron Bird Refuge. Other ‘Commonwealth agencies and corporations own important

habitat, at Boca de Cangrejos and Cafio Tiburones, for example.

The Federal Fish and Wildlife Service has two small National Wildlife Refuges located
on the coast: Cabo Rojo Refuge (588 acres) in extreme southwest Puerto Rico, -and
Desecheo Refuge (360 acres) at Desecheo Island. The Federal military bases on

Vieques and at Roosevelt Roads also provide important habitat protection.

Because of the high costs, there are few opportunities either (1) to acquire
additional private lands for inclusion in nature reserves or (2) to obtain tranmsfer
of custody to DNR from Commonwealth corporations that now control significant
habitatrareas. It would clearly be desirable to provide additional protection

in these ways, however, particularly for the sites of species on the Federal

endangered list. (See Map 13.)

Management and protection

The Conservation Program on Endangered Species is a cooperative agreement submitted
by the Commonwealth Department of Natural Resources to the Federal Fish and Wildlife
Service in October 1976. This would establish a protection and management program

for the species on the Federal list.

It is anticipated that in the future when a delayed joint study by the DNR and

NMFS/FWS to survey sea turtle nesting sites gets under way, the results of this

study will make it possible to formulate policy which designates certain areas of
beaches as critical environmental areas where people will be restricted during
specific times éf the year which, in turn, will lead to the establishment of
enforcement procedures, the initiation of a public awareness program, and vigilance

of selected areas by the Ranger Corps--all aimed at protecting endangered sea turtles.
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4.

Need: Designation of Natural Reserves. Since resources available for wildlife

management are limited, it is useful to select particularly important habitat areas
where management efforts may be focused. Most of the Natural Reserves recommended

in Chapter 4 are of wildlife interest, as_explained in Appendix C.

Development controls

The Planning Board's policy against disruption of the habitat of endangered species
is to be applied, to public as well as private property, via the development control
system described in Chapter 4, as well as in evaluating applications for Federal

and Commonwealth permits.

It is impractical to identify in advance every site to which this policy applies.

Case-by-case evaluation of the impact on wildlife of proposed development

- accordingly remains essential. A few sites where habitat preservation should

clearly be a paramount objective are recommended in Chapter 4 for future designation

as Natural Reserves.

Moreovér, section 7 of the Federal Endangered Species Act, requires Federal

agencies to assure that éctions authorized, funded, or carried out by them do not
jeopardize the continued existence of threatened and endangered speciles, or result
in the destruction of adverse modification of the "eritical habitat" of such species.
For some listed species, the yellow-shouldered blackbird, for example, there have
been formal rulemaking proceedings to designate the.specific geographic area(s)
considered critical for survival of the species. Such a "eritical habitat"

designation can be an aid to Federal agencies in carrying out their responsibilities

under the Act.

Zoning

The Planning Board's Zoning Regulation is being applied in at least one instance
for the specific purpose of protecting habitat: a limited area in Cidra was zoned

R~0 in 1975, to protect the habitat of the Plain Pigeon.
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B. PROTECTING WILDLIFE AGAINST INAPPROPRIATE HUNTING

1. Regulations
Pursuant to the Commonwealth's new Wildlife Law, the Department ofiNatural Resources
has prepared draft regulations poverning hunting. Among other innovations, these
regulations:
a. Specify species that may be hunted; the hunting of all other species is
prohibited. This regulation protects all species on the 1973 Commonwealth
. list mentioned above (except for minor discrepancies, which reflecg new

knowledge obtained since the 1973 list was prepared).

b. Close some areas to all hunting (e.g., portions of Vieques that are breeding

grounds for the white-crowned pigeon and white-cheeked pintail).

2. Enforcement of regulations

Responsibility for enforcement of hunting regulations in Puerto Rico is assigned
to DNR's Division of Fish and Wildlife. At the Federal level, the U.S. Fish &
Wildlife Service has an enforcement officer stationed in Mayaguez and the National

Marine Fisheries Service has an enforcement officer statiomned in Aguadilla.

Need: Enforcement. Strengthened Commonwealth enforcement efforts should be

undertaken as part of the improved management capability described in Chapter 4.

COASTAL WATERS

INTRODUCTORY FINDINGS

Puerto Rico's coastal waters are a resource of incalculable importance. They are

essential for economic transportation of goods to and from the Island. They serve the
cultural and bioclogical function of isolating the Island and giving Puerto Rico a special
identity. They provide a major recreation resource for Puerto Ricans and for the tourism
industry. They are the source of supply for a potentially important fishing industry.
They support other coastal resources such as dunes, beaches, reefs, and mangrove wetlands.
They serve as a final disposal ground for many of the Island's wastes. And they are part
of the earth's largest unexplored wilderness—-a great recreational, scientific, and

industrial frontier. 94




Coastal waters include freshwater lagoons and swamps and saltwater bays and lagoons,

as well as the ocean. Laguna Tortuguero is the largest remaining freshwater lagoon on

the Island, and there are only a few freshwater swamps, such as Cafio Tiburones and

several Pterocarpus swamps. Salt water ‘lagoons include Laguna Torrecillas, Lagune Pifiones,

Laguna Crande, Laguna Aguas Prietas, and Laguna Joyuda. Of the numerous bays, only one is

located on the north coast: 8San Juan Bay. Other principal commercial bays include

Guanica, Jobos, and Guayanilla. And there are four principal bioluminescent bays, two on

" the sbuth coast of Puerto Rico, and two on Vieques.

To assure that coastal waters keep serving their varied essential functions, there must

be continuing attention to four principal problems. These problems are discussed in the

following sections:

A.

Reducing pollution from municipal and industrial waste discharges;
Reducing damage from oil spills;
Minimizing erosion and sedimentation; and

Minimizing environmental damage from dredging, diking, and f£illing.

REDUCING POLLUTION FROM MUNICIPAL, AND INDUSTRIAL WASTE DISCHARGES

FINDINGS

Ocean water quality has apparently been improving in recent years. According to the

limited available data, ocean waters comply with water quality standards in most
1 . . . 2
areas. Most violations occur where streams discharge to the ocean™ and near

municipal and industrial waste discharges.

Water quality of bays and estuaries is much poorer. Several principal bays

(San Juan, Mayagiiez, Guayanilla, Guanica) and estuarine areas (Rfo Grande de Loiza,
Rio Grande de Arecibo, Rio Grande de Aflasco) fail to meet water quality standards

for one or more established criteria.

Municipal waste discharges are a major source of pollution. Wastes from nearly

all islaﬁd municipalities, inland.as well as coastal, reach coastal waters relatively
undiluted and without having been completely broken down biloclogically. Twenty~filve

of the 43 coastal minicipios discharge municipal wastes directly to waters within the
coastal zone. Of the 25, nine (San Juan, Arecibo, Isabela, Mayagiiez, Aguadilla, Arroyo,
Cuayama, Ponce and Vieques) discharge directly to the ocean or bays; treatment varies

from zero (wastes from 5 towns are still untreated) to sccondary treatment.
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Industries (including power plants) are also principal dischargers. Numerous
industries discharge wastes directly to coastal waters after varying levels of

treatment. 3

Discharge of heated waters is most serious at the thermoelectric complexes on the
Island (Puerto Nuevo and Palo Seco in the San Juan Metropolitan Area, Guayanilla, and
Aguirre).4 Toxic industrial wastes, such aé those from pharmaceutical plants, are
also a special problem. Some industries, notably north-coast pharmaceutical plants,
have their wastes barged out to sea (42 miles north of Arecibo) and discharged there

under an EPA-granted ocean-dumping permit. This ocean dumping is subject to termination.

POLICY

All wastewater discharges shall comply with Federal and Commonwealth regulations.
Federal and Commonwealth water quality standards, as well as the regulations and
programs established to achieve them, are incorporated as part of the Puerto Rico

Coastal Management Program.

IMPLEMENTING THE POLICY

The Environmental Quality Board (EQB), which has principal responsibility within the
Commonwealth government for implementing this policy, works closely with:

..The Puerto Rico Aqueduct and Sewer Authority (PRASA)--the Commonwealth agency that
builds and operates "municipal’ wastewater treatment facilities in Puerto Rico.
..The Puerto Rico Planning Board, which approves sites of treatment plants and sewer

lines.
..The U.S. Environmental Protection Agency (EPA)--the Federal agency that administers
' the Federal Water Pollution Control Act. FEPA sets minimum effluent standards for
municipal treatment facilities and industrial sources, although the EQB, through
its water quality standards, could set higher restrictions. EPA also grants permits
to dischargers; sets requirements for Commonwealth water quality planning; and

administers a construction grants program for municipal sewerage facilities.

.
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1.

Establishing water quality standards and discharge limitations.

Water quality standards, adopted by the EQB, establish five classifications

of waters in the coastal zone (See Map 14):

Class SA, the highest standard, is applied to coastal waters hhose

existing characteristics should not be altered in order to preserve natural

phenomena. Bioluminescent bays at La Parguera and Vieques are classified SA.

Class SB, is applied to coastal waters intended for direct-contact uses,

such as swimming.

Class 8C, is applied to coastal waters intended for indirect-contact uses,
such as fishing or boating. Most ports are in class SC. So are the areas

seaward from Class SA and SB waters, which extend only 500 meters out from

shore.
Class SD, is applied to surface waters intended as raw water sources for

public water supply, and in propagation and preservation of desirable

species. All surface waters, including Laguna Tortuguero, as so classified.

Shellfish growth areas may be designated by EQB, although none have been.

The EQB water quality standards also include the following anti-degradation
requirement:

Waters, whose existing quality as of the effective date of these
regulations, is better than the standards established herein will
be maintained at such quality. These and other waters of the
Commonwealth will not be lowered in quality unless it has been
affirmatively demonstrated to the Board that such a change is
justified as a result of necessary economic or social development
and will not interfere or become injurious to any assigned uses made
of, or presently possible, in such waters. This will require that
any industrial, public or private project, or development which
would constitute a new source of pollution, or a modified source
of pollution, to a high quality water body, possess as a part of
the initial project design the best practicable control technology
currently available. This decision of the Board shall be preceded
by adequate public notice,

In addition to EQB water quality standards, Puerto Rican coastal waters are
protected by Federal regulations governing individual wastewater discharges.

Current Federal law establishes deadlines for secondary treatment of municipal

waste discharges and "best practicable" treatment by industries.6 The EQB water

Quality standards incorporate by reference all applicable waste discharge
limitations established by EPA under the Federal Water Pollution Control Act

Amendments of 1972 (P.L. 92-500), as amended.
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2. Constructing treatment facilities.

The EQB and PRASA have established a program, approved by EPA, to construct

all needed municipal sewerage facilities. When completed, this program will
result in all municipal waste discharges receiving sufficient treatment to comply
with the water quality standards established by EQB and waste discharge limitations
set by EPA. (See Map 15.) Current efforts will affect 13 of the 25 municipios
that discharge directly to waters within the coastal zone. These current effort§
include completion of the first stage of regional systems for 2 municipios,
expansion of existing facilities for 1 municipio, construction of regional

plants for 3 municipios, and final stages of planning for regional systems for

7 municipios.

REDUCING DAMAGE FROM OIL SPILLS

FINDINGS .

0il spills are a serious hazard to coastal waters. The most common sources of

0il contamination of coastal waters are bilge pumping, deballasting of tankers,
ship accidents, and vessel operations. During 1975, some 150 oil spills occurred
in Puerto Rican wafers, mostly small spills of less than 50 gallons each.l Major
spills occurred in 1969, when the tanker Ocean Eagle broke up in San Juan Bay,

and in 1974 when the Colocotronis ran aground off the south coast..

Damage caused by oil spills depends on the quantity and type of oil, the degree
to which it has been refined, wind and wave conditions, and the location of the spill.
The most serious damage normally occurs in near-shore waters and enclosed bays and

estuaries.

Some cleanup procedures may be more destructive than the spill itself, such as the

. 2
use of detergents or techniques that coagulate and sink oil to the ocean floor.

Long term effects of oil spills in the tropical environment are unknown. The 1974

0il spill off the south coast trapped 750,000 gallons of oil in Bahia Sucia. Large
quantities of oil seeped into the sand and mangrove wetlands. Monitoring indicates

little or no natural decomposition of the oil remaining after cleanup operatioms.
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More spills must_be anticipated. The existence of several petroleum refineries om the

" Island results in a heavy traffic of tankers loaded with petroleum and petroleum

derivatives in Puerto Rico's coastal waters. Moreover, the Commonwealth is negotiating

with major oil companies to allow oil exploration in coastal waters. Puerto Rico

must recognize the unavoidable risk of more spills and must be prepared to respond

to them.

RESPONDING TO THE FINDINGS

1.

Preparing c¢il spill contingency plans

Both the U.S. Coast Guard and EPA are required to maintain national, fegional,
and local oil spill contingency plans.. In Puerto Rico, both agencies use the 0il
Spill Contingency Plan prepared by the Coast Guard for Puerto Rico and the U.S.

Virgin Islands. The Coast Guard is currently updating the plan.

The Environmental Quality Board, which also has authority to promulgate an oil

spill contingency plan, is currently revising its plan. Until that revision

is completed, no effective EQB plan exists.

Need: Updating of EQB contingency plan. As recommended by the citizens' report,

Puerto Rico and the Sea, the EQB's oil spill contingency plan should be revised and

updated to provide for immediate and coordinated action.3 In addition, the plan
should include provisions for coping with other hazardous materials, such as
industrial chemicals. Such a plan is potentially an important supplement to the

Federal plan.

Establishing oil spill liability measures

The Federal Water Pollution Control Act, as amended, makes t;nker owners and
operators liable for cleanup costs up to certain prescribe. limits (section 311(f)).
Liability is unlimited if there is willful negligence or misconduct; but there

is no liability if the discharge was caused solely by an act of God, act of war,
negligence by the U.S. Government, or the act or omission of a third party. There
is also a National Contingéncy Fund of $35 million, provided by the U.S. Treasury
for use of the Coast Guard or EPA in cleaning up spills, or for reimbursement

to states of their cdsts incurred in cleanup. These laws apply to cleanup
liability, but do not provide compensation for damages.4
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Under Puerto Rico's Mining Law, companies exploiting mineral resources must

pay the costs of cleaning up any oil spills they cause. And under EQB's Water
Quality Standards, the owner of any source may be compelled to take necessary
éteps ﬁo.control spills of oil or toxic substances. Puerto Rico has not, however,
established any fund to pay the costs of oil spill damages. Instead it relies

on the Commonwealth's Departﬁent of Justice to file suit, against appropriate
contingency or compensation funds or against other parties, to recover cleanup
costs and damages incurred by the Commonwealth. Individuals damaged by oil'spills

must seek their own relief.

Competing demands for Commonwealth funds make it unlikely that Puerto Rico can
provide funds for cleanup of major oil spills. A number of proposed Federal
laws would extend o0il pollution 1iability and compensation rights. Puerto Rico

will seek to assure that it is included in any such legislation.

MINIMIZING EROSION AND SEDIMENTATION

FINDINGS

Sediment resulting from erosion and runoff inevitably causes some damage to coastal

waters. Steep topography, heavy.rainfall, and easily erodable soils all contribute

to a high erosion potential in Puerto Rico.

Additional erosion results from current agricultural and development practices in

coastal areas. Sedimentation is increased by unsuitable agricultural practices,

overgrazing of rangeland, and indiscriminate deforestation, all of which help remove

the leafy humus base that protects the soil in coastal areas.

Rapid urban development in many parts of the Island has also caused major erosion
and sedimentation. Improper cutting and grading practices at comstruction sites
accelerate erosion. So do poor sloping and lack of revegetation on cuts, fills, and

ditches, especially in major highway developments.l
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Resulting impacts include increased flooding, reduced water quality, and an increased

need for dredging. Accelerated runoff ‘rates have increased flood hazards. Some lands

never seriously flooded now suffer severe damage.

Sedimentation alters the quality and quantity of water supplies. Turbidity affects
both the physical_and biological characteristics of surface waters and of the coastal
waters into which they discharge. The washout and transport of pesticides and other
toxic materials into surface and ground waters is also increased.2 Sedimentation

and increased turbidity can also destroy coral reef communities.

Excessive sediment loads in streams are deposited in calm waters, reducing channel
capacities and blocking river mouths. This has necessitated constant dredging of the
Rio Grande de Loiza and channelization at Mayagiiez. (Although normal levels of
gsedimentation have never been established, some deposition is beneficial in the

replenishment of beaches and formation of fertile alluvial valleys.)

POLICIES

Commonwealth Law No. 211, of March 26, 1946, which authorized creation of Soil
Conservation Districts, found that improper land-use practices were causing erosion
of farm and grazing lands., The law established a policy of preserving and

protecting these lands which it found to be basic assets of the Island.

The Objectives and Policies element of the Planning Board's Land Use Plan establishes
relevant islandwide policies in its section on protection of natural resources:
"To control those activities and land subdivisions which may adversely
affect water quality, particularly in areas for aquifer recﬁarge, and in
watersheds contiguous to lakes and reservoirs--activities such as elimination
of the vegetative layer, soil movement causing erosion, the excessive use of
paving resulting in increased runoff, and the indiscriminate use of
fertilizers and pesticides causing water quality to deteriorate.”

(See Policy 18.02.)
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IMPLEMENTING THE POLICY

l? Conducting programs of education and assistance
The U.S. Soil Conservation Service (SCS) operates several programs in Puerto Rico
that respond to problems of sedimentation and runoff, including the small water-
shed program, reforestation, and flood control program. Some of these have been
described above in the section on Flooding. SCS also has conducted soil surveys
in Puerto Rico to facilitate soil conservation efforts in farﬁing practices and
as an aid for future development. S5CS has classified soils by hydrologic groups

which represent the potential infiltration capacity of the soils.

Some 17 soil conservation districts inform farmers of sound soil conservation
practices and encourage farmers to use them. With the ratification of
Commonwealth Law 211 in 1946, the municipal govefnments were permitted to
establish and finance these districts. The SCS provides technical assistance
through these districts to landowners and operators in carrying out locally

adapted soil and water conservation programs.

2. Regulating the sources of sedimentation

A variety of standards for grading and other sources of sedimentation are
currently in use. The Department of Transportation and Public Works reports
reliance on guidelines issued by Federal EPA (Guidelines for Erosion and
Sediment Control Planning and Implementation). The SCS has its own standards.
The Planning Board will rely on standards to be derived from the 208 planning

Process,

Soil Conservation Districts are authorized by Commonwealth law to establish
erosion control regulations for their districts and to impose fines on violators.
No such regulations have been adopted,* although the Puerto Rico Association of
Soil Cénservation Districts drafte& a proposal for a "Sediment Control Program for

Non-Agricultural Development."

*The Federal Soil Conservation Service has proposed model legislation governing
erosion control from agricultural sources. The SCS proposes that this legislation
be adopted by the Legislative Assembly. Implememtation would be by Soil

Conservation Districts.
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The Environmental Quality Board has prepared draft regulations governing
erosion control, as part of its proposed reef-protection regulation,

but has never -adopted them.

Need: (HIGH PRIORITY): Runoff and erosion control regulation. A runoff

and erosion control regulation, broad enough to include coverage of grading
as well as other urban and agricultural practices that affect runocff, should
be adopted using the joint resources of EQB, DNR, the Planning Board, and the

Department of Agriculture.3

MINIMIZING ENVIRONMENTAL DAMAGE FROM DREDGING, DIKING, AND FILLING

FINDINGS

Maintenance and harbor-improvement dredging are essential, continuing activities

in Puerto Rico. The navigability of harbors is essential to the Island's commerce.
To maintain navigability, dredging must combat the results of natural erosion and

sedimentation, intensified by man's activities.

The Army Corps of Engineers has -conducted several dredging projects in the recent
past:

San Juan. Three maintenance dredging projects since 1972: in the

first two, 1.5 million cubic yards were removed; in the third,

2.2 million cubic yards. Wastes from all three were deposited

3 miles offshore.

Mayagiiez. One project: 100,000 cubic yards, deposited at sea.

Ponce. Two projects: in the first, 200,000 cubic yards of fill were

deposited on land. In the second, 100,000 cubic yards were deposited

at sea.

Arecibo. One project: ‘100,000 cubic yards, deposited at sea.

Improvements at the Port of Ponce are to begin in 1978, and improvements at San Juan
will be considered for 1979-80. Disposal sites will be at sea, since onshore sites

are lacking.

Additional dredging has been conducted from time to time for ports, airports, and

other coastal-dependent facilities. Although no additional dredging is known to be

contemplated at present, it is reasonable to assume that more will occur in the future.
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Dredging and filling can create environmental problems. Dredging projects raise
legitimate environmental concerns. Dredging may cause pollution at #ofh the removal and
the spoil disposal sites. The direct effects of dredging, especially those that are
confined to the project area, are generally short term and include: turbidity effects;
sediment build-up, removal of substrata materials, and resuspension of solids. In
shallow coastal lagoons, however, experience at La&pna Pifiones and elsewhere suggests

that effects can be more serious and long lasting.

There is little firm data and analysis available concerning the long-term effects of
dredging and dredge spoil disposal. The Corps' draft environmental impact statement
for maintenance dredging in Puerto Rico noted potential long-term effects including
destruction of benthic organisms in the channel and covering of bottom-dwelling
organisms at the offshore disposal sites. Destruction of benthic organisms will,

in turhd, cause changes in water quality in the immediate area, and destruction of

adjacent flora andbfauna.

RESPONDING TO THE FINDINGS

1. Regulating dredging, filling, and construction in navigable waters. Dredging,

filling, and construction in navigable waters are subject to a permit program

operated by the U.S. Army Corps of Engineers pursuant to two Federal laws:

Under the River and Harbor Act of 1899 (sections 9 and 10); the Corps
generally requires permits for discharges into wetlands below mean high
tide on coastal areas or into rivers, lakes, and streams presently or

historically used or susceptible to use for navigation.

Under Section 404 of the Federal Water Pollution Control Act Amendments
of 1972 (P.L. 92-500), Federal permits are required for the discharge of
dredged or fill material into all naviéable waters, including lakes,

streams, rivers and oceans, as well as their tributaries and adjacent

wetlands.

Unlike Section 10 permits, for which the Corps has sole Federal
responsibility, permits under the 404 program must conform with discharge
criteria established by EPA. Additionally, EPA can pfohibit the issuance

of a 404 permit if the proposed discharge will have an unacceptable adverse

effect on certain environmental areas.
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The Commonwealth government also exercises control over activities for
which Corps permits are required. This is done through the endorsement
program .of the Department of Natural Resources. If DNR denies an endorse-
ment, the Corps does not grant permits for dredging, filling, or

construction in Puerto Rican waters (42 FR 37138).

Under the Commonwealth Pier and Ports Law of 1968, dredging and disposal

activities in port zones also require approval by the Ports Authority.

2. Establishing criteria for dredging.

Need: Additional criteria for dredging and filling. To guide it in deciding

whether or not to endorse applications for Corps permits, the Department of
Natural Resources will establish the following criteria which will be incorporated

into the Coastal Management Program.

Criteria for diking, filling, dredging, and deposit of dredged sediments.

..Criteria for diking or filling. Diking or filling of coastal waters (other

than for shoreline structures*) shall, to the maximum extent practicable,

be permitted only where necessary and where there is no less environmentally
damaging alternative for: (1) port or airport expansion, national defense
or coastal-dependent facilities; or (2) land restoration (e.g., diking to
reduce sedimentation or to restore land previously lost because of coastal
erosion).

..Criteria for dredging. Dredging of coastal waters shall to the maximum

extent practicable (a) minimize the disruption of natural systems, and

(b) be limited to the following: (1) port, energy, or national defeunse
facilities; (2) navigational channels, turning basins, vessel berthing

and mooring areas, and boat launching ramps; (3) entrance channels or minor
deepening of harbor areas for recreational boating facilities;

(4) commercial fishing harbors; (5) flood control projects; (6) extraction
of sand, gravel, and minerals; (7) other public service purposes (e.g., to

restore water circulation) provided that the results are carefully

*Shoreline structures are being considered in the shoreline erosion planning process
being conducted pursuant to section 305(b)(9).
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monitored and evaluated for restorative value. The need for dredging shall
be minimized by careful design and location of facilities with respect

to existing water depths, water circul;tion, siltation patterns, and by
efforts to reduce controllable sedimentation. Where bottom materials are
highly contaminated, dredging Jr mining shall be avoided to the maximum
extent practicable.

..Criteria for deposit of dredged sediments. Dredged sediments meeting

criteria specified by EPA for freshwater, estuarine, or marine disposal may
be deposited at openwater sites designated to minimize potential adverse
impacts on marine organisms or in fill sites specifically authorized by DNR.
Dredge material shall not be transported from coastal waters into mangrove
wetlands, estuarine, or freshwater areas for water disposal. Dredged
material exceeding approved.water quality criteria must be placed either

on dry land in a manner that prevents pollution of marine, underground,

or surface water or, if land disposal is infeasible or environmentally

unacceptable, at designated deep ocean sites (depths greater than 100 fathoms)

approved by EPA.1

COASTAL FORESTS
FINDINGS

The forests that once covered Puerto Rico's coasts are now greatly reduced. At the time of

its discovery in 1493, Puerto Rico was nearly 100 percent forested. But only about 20 percent

. 1
is forested today. Most lowland forests are gone, cleared to make space for agriculture.

0f the coastal forests that do remain, most are mangrove wetlands. (See Mangrove Wetlands
section above). Other coastal forests of particular interest include (1) Pterocarpus forests,

and (2) the dry forest at Guanica.* (See Map 16.)

Pterocarpus forests (Pterocarpus officinalis) exist in several locations in Puerto Rico,

although they do not grow naturally in any of the states. Pterocarpus has an impressive root

system and forms swamp forests, chiefly on the landward side of mangrove wetlands.

*In addition, a 15-cuerda grove of asubo trees, located in a PRIDCO industrial park in
Canovanas, has been designated by the Planning Board as a natural area to be preserved.
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Known locations in Puerto Rico include the following six in the coastal study area:
1. Torrecilla Alta - Loiza
2. Rio Espiritu Santo area
3. Humacao Pterocarpus Forest - Humacao
4. Palmas del Mar - Humacao (small)
5. Pantano de Espinar - Aguadilla (small)

6. Dorado Pterocarpus Forest - Dorado

. ; . 2 . R
The Guanica dry forest is a unique resource area. The Guanica Forest, in southwestern Puerto

Rico, is a unique natural area, exceptionally fragile, with no counterpart in Puerto Rico.
The Commonwealth owns 10,195 cuerdas of the forest in two separate segments separated by
Guanica Bay. More than 80 percent of the forest is surface limestone rock. Rainfall is scarce,

and temperatures are high.

‘The 10,195 cuerdas of public land contain a great richness of plant life: 346 genera of plants
and trees with 671 species represented. At least 48 of these species, if lost at Guanica,
would virtually disappear from Puerto Rico. Sixteen species are endemic, found nowhere else

in the world. ,

Birds are abundant in the forest. Half of all the species of land birds found in Puerto Rico
are represented, including 9 of the 14 endemic species. It is by far the richest forest in
Puerto Rico in avian fauna. In 1951, the Puerto Rican Whip-poor-will, a bird previously
considered extinct from the world, was rediscovered in the Guanica Forest. Today, 300 pairs
breed here and nowhere else. The Puerto Rican Whip-poor-will is on the Federal endangered

species list.

Recreational use is putting increased pressures on the Guanica Forest. Recreational use of the

forest has risen sharply since the mid-1960's. (The forest is now only a 2%-hour drive from
San Juan, and is easily accessible to, at least, half the Island's population in an hour or
less.) VAlso, users are no longer content to use only the developed beach areas that have
traditionally served the recreation needs of the southwest part of the Island; users now seem
to be seeking undeveloped beach areas for snorkeling, picnicking, and swimming. Interior areas
of the forest are reasonabiy accessible, but no facilities exist to provide users with alterna-

tives to hiking. No water lines serve the forest, although one is now being built.
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RESFONDING TO THE FINDINGS

A, PROTECTING AND USING THE COASTAL FOREST RESOURCES

1.

Public ownership and custody

All Pterocarpus forests in the coastal study area are believed to be privately owned.

Some 10,195 cuerdas of the Guanica Forest are owned by the Commonwealth and administered
by the Department of Natural Resources. Another 600 cuerdas.are included in the
adjacent Bahia Ballena area integrally related to the State Forest. This and several
other nearby areas are recommended for public acquisition in a draft management plan

prepared by staff of the Department of Natural Resources. (See Map 17.)

Because of the costs, there are few opportunities to acquire additional coastal
forests now in private ownership. Acquisition would clearly be desirable, however,
particularly of the areas recommended for future designation as Natural Reserves.

(See Map 29.)

Management and protection

Need: Natural Reserves. Because of its unique natural features, its important habitat,

and its high quality recreational potential, the Guanica Dry Forest, and the adjacent
Bahia Ballena area, are recommendedlin Chapter 4 for designation as Natural Reserves.
So are the followiﬁg Pterocarpus forests in the coastal zone:

Torrecilla Alta Pterocarpus forest Reserve

Rio Espiritu Santo Reserve

Humacao Swamp and Pterocarpus Forest Reserve
Dorado Pterocarpus Forest Reserve

Need: Management plan for Guanica Forest. The Guanica Forest has never had a

management plan. A draft plan has been prepared by staff of the Department of Natural
Resources, but it has not been adopted.3 The plan calls for managing the entire
forest as a wildlife sanctuary, as well as for appropriate recreational development,
with emphasis on birdwatching, wildlife, photography, and other uses suited to the

forest's 'unique environment.

After evaluating staff recommendations, the Department of Natural Resources should
adopt a management plan for the Guanica Forest. Such a plan is needed to respond to
increasing recreational demand and, at the same time, protect the unique natural values

of the forest.
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B. RESEARCH

Need: The Guanica Dry Forest should be regarded as a field laboratory for a wide range

of scientific and applied research.

The Scientific Division of the Department of Natural Resources shouldrundertake studies
such as the following: '

a. Ecblogy of life forms found in Cueva de los Murcielagos de Guanica;

b. A more complete survey of plant and animal life; and

¢. Effects of air pollution on plant and animal forms, particularly insects.

CULTURAL AND HISTORIC SITES

FINDINGS

Puerto Rico's coast includes a rich heritage of historic sites. The Institute of Puerto Rican

Culture has designated numerous historic monuments in 0ld San Juan, as well as 13 historic
monuments in other parts of the coast.l A revision now under way will add more sites to the

Institute's official list.

The National Register of Historic Places, maintained by the National Park Service, includes

. ; ; 2 .
13*% sites in Puerto Rico. Of these, most are on the coastal plain.

There are 20 known archeological sites (''concheros') on the coast, as well as some 15 pre-
Columbian settlements whose exact locations have not been determined.3 Also, there are a number

. 4
of sunken ships in coastal waters.

Cultural and historic sites, including important shipwrecks, are shown on Map 18.

POLICY

The Objectives and Policies of the Planning Board's Land Use Plan, quoted in Chapter 2 above,

has established, as general policy:
"To avoid the destruction, mutilation, deterioration, or demolition of important
cultural resources such as archaeological deposits, historic sites, and/or buildings and
others which have been so deélared by the Institute of Puerto Rican Culture." -

(See Policy 18.04.)

#As of February 1977, listing of additional sites on the National Register of Historic Places is
an ongoing process. Several other sites have already been nominated for possible inclusion in
the National Register. Ongoing consultation with Historic Preservation Officer in Puerto Rico,
as well as with the Institute of Puerto Rican Culture is expected to result in nomination of
additional coastal sites during the implementatidn phase of the PRCMP.
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IMPLEMENTING THE POLICY

PROTECTING AND MANAGING KEY SITES

1.

Public ownership and custody

The Institute of Puerto Rican Culture is the Commonwealth agency principally responsible

for cultural and historic sites. The agency owns and manages a number of historic and
archeological sites, and its staff advises and assists other agencies and private citizens .
concerned with such sites. Most of the historic monuments on the Institute's official list
are owned by the Institute itself, by other Commonwealth agencies, or by municipalities. The

rest are owned by the Federal Government orx the Catholic Church.5

At the Federal level, the National Park Service owns Forts El Morro and San Cristobal,
as well as the old city walls in the Old San Juan Historic Site. The Coast Guard owns four

historic highthouses (Fajardo, Cabo Rojo, Mona, Culebrita).

The Archeological, Anthropological, and Historical Foundation of Puerto Rico, a non-

profit corporation, is dedicated to the conservation of Puerto Rico's cultural resources.

The Foundation is engaged in research projects, focusing particularly on archeological aspects
of the Island's cultural resources. The Foundation also serves as advisor to the U.S.’
National Park Service, the U.S., Army Corps of Engineers, and ‘other agencies on archeological

matters.

Need: Inventory of Archeological sites.  Archeological sites have not been completely
inventoried. Commonwealth agencies own a few of them; many others are private. There is
need for an inventory of archeological sites so that effective measures may be taken to

protect them.

Development control and regulations

The Institute of Puerto Rican Culture administers Historic Distriet regulations which

apply to private as well as public property in the 0ld San Juan and Ponce Historic Districts.

Sites on the Natiomal Register of Historic Places are protected by the National Historic
Preservation Act of 1966 (P.L. 89-665) against disturbance by Federal, and Federally-financed
projects. The Federal Archeological and Historic Preservation Act of 1974, (P.L. 93-291)

similarly protects archeological sites.
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Need: Commonwealth protection of archeological sites. Commonwealth law currently

establishes no procedures comparable to those established by the Federal Archeological
and Historic Preservation Act of 1974, There is need for emactment of Commonwealth
laws or regulations establishing such procedures, particularly because some previously

unknown "concheros" may not be discovered umtil developmeht is under way.
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COASTAL DEVELOPMENT

COASTAL-DEPENDENT INDUSTRY

FINDINGS

-

Some development critical to Puerto Rico's future is likely to be coastal-dependent. Some

development must have a coastal location to function at all. Examples include ports,
shipyards, and the extraction of coastal minerals (including offshore o0il). Some other
kinds of development are strongly benefited by a coastal location. These kinds include

(1) power plants and other industries that need cooling water or that use very large quanti-
ties of imported products, and (2) industries that serve, or are supplied by, water-related

industries and therefore seek locations near them.

Commonwealth agencies have jdentified a pumber of sites that they believe are potentially

suitable for these coastal-dependent industries. (See Map 19)

..The Economic Development Administration (Fomento) has designated several sites as

potential industrial ports.

..In addition, the staffs of the Planning Board and the Puerto Rico Industrial Devel-

opment Company, have tentatively identified other areas suitable for industry.

.Energy and mineral extraction needs, discussed in a following section of this chapter,

generate additional site demands.

The needs of these coastal-dependent industries can be satisfied at only a few locations

on the Igland. Sites suitable for the coastal-dependent uses are severely limited because
of shoreline configuration and water depth. Most sites suitable for ports lie on the

Island's south and west coasts, between Yabucoa and Punta Rincon.

The same scarce locations are also important for other purposes. Natural values, in

particular, would conflict with industrial development at some of these locations. Some

types of development could, with careful planning, occupy portions of some of these areas
without totally sacrificing their natural values. In other situations, sacrifice is

unavoidable if development occurs.
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Other activities--including some kinds of recreation and tourism, urban development, and

industries that do not require a coastal location--are also attracted to some of these

critical sites:

..The Tourism Development Company has designated much of the Island's coast as a zone of

. . 2
tourism interest.

..Even activities having no dependence on the coast often prefer a coastal location.
Prime examples are urban residential development and the many types of industry not
requiring a coastal location. Experience suggests that these activities will, if per-

mitted, occupy scarce sites suitable for coastal industry.

Ait and water quality standards, mandated by Commonwealth and Federal law, impose another

constraint on the choice of locations for heavy industry. Some of the critical sites

suitable for coastal dependent industry may prove unacceptable because of pollution problems.
Also, choices may sometimes have to be made between air and water quality dbjectives and
natural-systems-preservation objectives. Some new industries that might otherwise be
concentrated at Guayanilla, for example, may have to go elsewhere because of air pollution

problems there.
POLICY

The Objectives and Policies element of the Planning Board's Land Use Plan, quoted in

Chapter 2 above, establishes general policy:

"To avoid the unnecessary loss of options for future use of these resources resulting
from the establishment of new activities and from authorizing subdivisions.”" (See

Policy 17.04); and

"To concentrate industries in those areas most appropriate ior this use (industrial),
and at the same time, to promote the most intensive use possible for these lands."

(See Policy 4.00)
More specific policies are also established, for example,

"In those exceptional cases where it is essential to establish industries which

pollute (as defined by the EQB), these will be located in preselected sites, with
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adequate provision made to minimize their adverse impact on the environment. (See

Policy 4.03).

NEW POLICIES ESTABLISHED. 1In keeping with the above overall policy, the following more

detailed policies are hereby established:

SITES FOR COASTAL-DEPENDENT DEVELOPMENT

..Urban development, including those kinds of industry not requiring (or strongly bene-~
fitting from) a shorefront location, shall, to the maximum extent prgcticable be located
away from the shorefront. This is in keeping with the Planqing Board policy calling

for stimulating development "perpendicular to the coast' in coastal towns.

., .Coastal Sites designated by the Planning Board as shall, to the maximum extent practi-
cable, he (1) protected against other kinds of development, and be (2) reserved for
coastal-dependent industry except in those instances where natural systems destruction

is unacceptable.

..Sites reserved for coastal-dependent industry, but which are also important from the
standpoint of natural values, shall be developed for industry only after the fullest
practicable consideration of location and design alternatives available to protect

natural systems.

IMPLEMENTING THE POLICIES

A. PROTECTING SITES FOR COASTAL-DEPENDENT INDUSTRY AGAINST OTHER KINDS OF DEVELOPMENT

1. Public ownership and custody

The Commonwealth govermment owns, directly or through public corporations, parts
of several sites regarded as appropriate for coastal-dependent development.

Examples include public holdings at Guanica Bay and Jobos Bay.

The citizens' report, Puerto Rico and the Sea, recommended that the Commonwealth

"inaugurate an immediate program to acquire full property ownership (or, where
sufficient, easements of development rights or other lesser property interests) of
the relatively few remaining coastal sites suitable for ports, power plants, and

3

heavy industry.”
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Such acquisition, although the most direct way to protect these sites, is expensive
Competing demands for Comqonwealth funds make it unlikely that many critical sites
can be acquired far in advance of need, The Commonwealth must rely on the cooper-
ation of property owners, who are likely to benefit from futﬁre intensive develop-

ment of their land, and on development controls.

Development controls

The Planning Board relies on the development control process, described in Chapter
4, to prevent inconsistent development of sites deemed suitable for ports and
coastal-dependent industry. Adoption of the Objectives & Policies element of the
Land Use Plan strengthens the Board in dealing with proposals for inconsistent

development .

B. RESOLVING CONFLICTS AMONG INDUSTRIAL DEVELOPMENT, NATURAL SYSTEMS, AND AIR AND WATER

QUALITY OBJECTIVES

1.

2.

Development controls and regulations

The Planning Board will continue to apply the development control process, described
in Chapter 4, to resolve these conflicts. Required Enviroumental Impact Statements

will consider location and design alternatives.

Moreover, many heavy industrial installations are major sources of air pollutants
and, as such, subject to section 3.3 of the Environmental Quality Board's air

pollution regulation. This section permits major sources of air pollutants only

if the applicant shows:

"that the proposed location is at least as favorable, from the standpoint of
environmental impact, as any suitable altermative location for the proposed
source. In determining environmental impact, the Board shall consider the
proximity of population concentrations, topography, microclimate, vegetation,

and any other factors which the Board deems relevant. 1In determining the
suitability of alternative locations, the Board shall not limit its consideration
to environmental matters but shall consider the full range of economic, technical,
and other factors relevant to source location. Due weight shall be given to any
available plans and planning studies."%

Need: Designation of. Special Planning Areas. Some of the areas suitable for

coastal-dependent industry appear to present the most important potential use
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conflicts in Puerto Rico's coast. Parts of some of these areas are, as already
indicated, recommended in Chapter 4 for designation as Natural Reserves; for these
areas, it is clear that neither industry nor other development should occur. For
other areas, liowever, it is impractical to decide now how best to reconcile several
conflicting objectives. Rather, the need is to assure that use conflicts at these
sites receive the special study and attention warranted by their importance. To
this end, the sites designated in Chapter 4 as Special Planning Areas include the
following in which industrial demand has been felt:

Jobos Special Planning Area

Southwest Special Planning Area
These arecas will be the subject of an ongoing researcﬁ effort intended to provide
baseline and other data needed to facilitate evaluation of future develoyment pro-
pasals. The research will be conducted as part of Puerto Rico's Coastal Management
Program with cooperation of the Commonwealth agencies most directly concerned: the
Department of Natural Resources, the Planning Board, the Environmental Quality

Board, Fomento, and the Water Resources Authority.
SAND FOR CONSTRUCTION
FINDINGS

Puerto Rico's construction industry needs huge quantities of sand. For manyyears, sand

consumption in Puerto Rico increased rapidly in response to the demands of the constructien
industry. During 1972, the peak year, total consumption of aggregates (sand, gravel, and
crushed stone) reached an estimated 6.8 to 8.2 million cubic meters. Reflecting a recession-
induced decline siqce 1972, congumption during fiscal year 1975-1976 was estimated at 5.16

to 6.25 million cubic meters.

For many years, natural sand and gravel deposits were used to satisfy nearly all needs.

Beach and dune deposits (as noted in the sections of this report dealing with those
features) were exploited to satisfy much of the demand. The remainder came largely from
river channel, flood plain, and terrace deposits.

.

These traditional sand sources are now running out. As early as 1969, a study by the

United States Bureau of Mines warned that several deposits then being worked would be
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depleted by 1975; By 1990, the only conventional sources remaining would be the few that
are naturally replenished. A 1973 DNR study concluded that most dune deposits along the

nowthwest coast would be exhausted even sooner than estimated in 1969.

Today, as indicated in the section on Dunes, the remaining dune deposits along the north-

west coast have been largely depleted.

Sands from river channel deposits (which are located in the river beds themselves and are

therefore publicly owned) have been extensively worked becausé the government has not

charged the high prices demanded by private landowners. The best of these deposits are
gone or are being exploited now. Although natural processes will continue to replemish
some channel deposits, the future volume of sand and gravel from this source will fall

far short of anticipated needs.

Sands from flood plain and terrace deposits (which were formed during periods of high water

when rivers overflowed their banks) still exist in enormous quantities. Most of these
deposits are on private land, however, and are available, if at all, only at very high
prices. Some of the best agricultural land on the Island, as well as some sites with
important potential for urban or tourism development, are included within these flood

plain and terrace deposits.

Sand from these traditional sources accounted for about 34 percent of the total sand made
available through permits in fiscal year 1975-76, To replace these declining sources,
alternative sources must be found to provide some two million cubic meters of sand -- even

assuming no increase in consumptipn levels.

Excessive extraction of remaining natural deposits would accentuate problems of erosion

and landform alteration. Sand extraction has contributed to coastal erosion (as noted in

the sections on Coastal Erosion and Dunes.) [Excessive extraction has also contributed to
inland erosion along rivers {e.g., by deepening rivefs so much that banks collapse during
the rainy season). And extraction from river terraces and other alluvial deposits has

often altered the landscape; sand "workings" gave not generally been reclaimed for reuse,
with the result that lagoons and depressions sometimes remain long after extraction ends.

Excessive extraction of remaining natural deposits would be likely to aggravate these problems.
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Manufactured sand, already produced in several quarries, represents one possible alternative

to natural sand. Crushed stone for the manufacture of sand in Puerté Rico is available in
almost unlimited quantities. In addition to limestone, a variety of volcanie rocks could

be crushed to varying sizes as substitutes for gravel, concrete sand, and fine sand to

meet the future needs of the construction industry. The extraction process has a relatively
small land demand compafed to the production poteantial. Under controlled conditions, dust A

generation could be kept within envirommentally acceptable limits.

Because of higher price levels, several quarries have recently been established, and many
of them currently rely on stone crushing to produce increasingly smadler particle sizes.

Most of these quarries are located away from the coast, in the interior of Puerto Rico.

Two firms now have capacity to produce the fine particle sizes needed for plastering sand.
Production bf these firms will partially replace dune sand from Isabela. The prices of
manufactured sand are competitive with those of the remaining Isabela deposits mainly

for two reasons: first, the manufacturers serve markets that are quite distant from
Isabela; second, they produce sand from limestone, which competes successfully with the

siliceous sand coming from Isabela because of.savings on the mortar mixture.

The specifications for concrete sand can be met more readily because it requires less
crushing and is thus less costly to product than plastering sand; secondly concrete sand
does not require a specific type of crushed rock. Location strongly affects the economic
feasibility of manufacturing concrete sand; those deposits closer to metropolitan areas

will have an advantage because of savings on transportation costs.

Submerged sand deposits are another Eotentiél source of sand for construction. Presently

untapped sand dep&sits are believed to occur in several submarine lacations near the
coasts of Puerto Rico and Vieques. There are two general types of submarine sand deposits.
The first are mnearshore deposits, found in protected waters and near coral reefs., The
second are found in deeper water (from 80 to 100 feet) and farther from the shore. Thus

far, none of these deposits are being exploited.

Ideally, sand could also be obtained by dredging reservoirs where submerged sediment

deposits are causing loss of water storage capacity. These sediments would probably
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require some additiomal processing, however, to remove the great amount of silt that is

mixed with the sand.

RESPONDING TO THE FINDINGS

DETERMINATION FEASIBILITY OF ALTERNATIVE SOQURCES

To satisfy construction needs, both sand manufacturing énd the extraction of submarine
deposits represent importént options worthy of exploration.l One option is to stimulate
additional sand manufacturing. Several economic and geographical factors will need to be
considered in evaluating this option. Administrative action and acquisition of land to
protect areas which are potential sourceé for manufacturing sand should also be evaluated.
Any program should assure that adequate supplies of sand will be available to all regions

of the Island.

Another option is to encourage the extraction of sand from submarine deposits. TFour issues

need to be addressed before proceeding with submarine extraction:

First, is distribution of the extracted sand. The sand will have to be transported

to one or more ports for subsequent inland movement to consumer centers.

Second, 1s economic feasibility. For any venture to be economically feasible, a
large volume of sand will need to be produced. The scale of operations also
affects the number of submarine operations that could be operated simultaneously.

Even two submarine operations may surpass the consumption requirements for Puerto

Rico, creating a need to market surplus sand outside of Puerto Rico.

Third, is Congressional action confirming Commonwealth jurisdiction over submerged

lands.

Fourth, is environmental impact evaluation. Possible impacts include: creation of
sedimentation basins and subsequent anaerobic bottom waters, physical damage to
reefs by dredging equipment, sedimentation of corals, and removal or burial of

seagrasses occurring on or adjacent to the mining area.
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Need: feasibility study on alternative sources. Determining the commercial feasibility

of exploiting submarine sand deposits and expanding the supply of manufactured sand from

crushed stone is a priority area for research.

MINERAL DEVELOPMENT

FINDINGS

Puerto .Rico has limited commercial mineral resources. Gold was mined during Spanish

colonial days. During the last 100 years, small mining ventures obtained other metals
including copper, manganese, iron, and silver. Most of these operations were marginal,
based on easily accessible, high-yield deposits of limited size. Within the last 20 years,

however, some mineral deposits of commercial value have been discovered.

Construction-related minerals. The extraction of limestone and clay, and particularly

sand and gravel to supply the construction industry, has become a major mining activity.

(See the section on Sand for Cénsttuction.)

Nickel. Commercial quantities of nickel laterite deposits have been discovered in the

Guanajibo Valley near Mayaquez. According to current estimates, this deposit could permit
production of some 40 tons per day of nickel oxide for about 25 years. The mining of this
deposit could progressively demand up to 1,850 cuerdas. Besides Guanajibo, other deposits
of nickel were identified by the U.S. Bureau of Mines in 1959. They are Las Measas (near
Mayaquez), Maricao, and Rosario. However, these deposits (particularly Las Mesas) lie in

areas that have been urbanized, thus increasing considerably the cost of mineral extraction.

Copper. Porphyry copper deposits were discovered in the Utuado-Adjuntas-Lares area in the
1950's. Some 243.5 million tons of copper ore reserves assaying 0.75% copper have been
, estimated. Two large mining companies have sought permission from the Commonwealth

govermment to mine these copper reserves.

Although the copper deposits are in the central mountains, most studies have proposed
construction of a smelter on the coast. A refinery and other associated industry may also

be located near the smelter.

Copper mining would also have an impact on the coast by using a great deal of water. The

mining operation, including the concentrator, smelter, refinery, and sulphuric acid
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plant, would use approximately 4.5 million gallons of water per day. Also tailings from

the concentrator would have to be disposed of either at sea or in tailing ponds inland.

Expected output of the smelter is about 151 tons daily, with a yearly output of approxi-
mately 50,000 tons. Approximately one square mile of land area with access to the sea,

would be required for the smelter, refinery, and other facilities.

Beside the prbven reserves in the Utuado~Adjuntas-Lares, there are neighboring sub-marginal
copper deposits which have not been explored in detail. There is also a copper ore body

at La Muda (between Caguas and San Juan) and another at Pico La Mina within the El Yunque
Rain  Forest. Urban development in La Muda minimizes the possibilities to exploit this

deposit.

0il. Responding to geologic evidence of offshore oil deposits, major oil companies have
expfessed an interest in obtaining rights to explore for oil in Puerto Rican coastal

waters. Proposed legislation (H.R. 7827) would confirm Commonwealth ownership of these
resources, and clarify the right of the Commonwealth to authorize exploration and extraction.

(See discussion above in the section on Reefs.)

The nature of facilities required to support oil extraction, should oil be discovered in

economically recoverable quantities, is not yet clear.
POLICY

The Objectives and Policies element of the Planning Board's Land Use Plan, quoted in
Chapter 2 above,bestablishes policy concerning both renewable and nonrenewable resources.
To insure judicious management and utilization of these resources, the policy statement
calls for the identification of these resources and evaluation of potential for damaging

or exhausting them. TFor development of the resources, the policy statement would:

"...promote the prudent use of the resources identified in this inventory, in a

manner consistent with the conservation of renewable resources, and at the
appropriate time in the case of non-renewable resources."” (See Policy 17.02)

As stated above in the section on Coastal-Dependent Industry, the Planning Board policy
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also calls for maintaining options for future use of resources.

IMPLEMENTING THE POLICY

The Commoﬂwealth's Mining Law assigns to the Department of Natural Resources (DNR) respon-
sibility to explore, develop, process, refine, sell, and otherwise utilize Puerto Rico's
mineral resources. The Corporation is responsible for the investigation of mineral
reserves, and for promoting and guaranteeing the capital investment necessary to achieve

their optimum use.

It is not yet clear when nickel, copper, or petroleum extraction may occur. Exploratory
drilling for petroleum, however, is now expected to begin as soon as federal legislation
clears up present uncertainties about legal jurisdiction over submerged lands surrounding

Puerto Rico; this could occur by mid-1978.

Given the Commonwealth's policy of judiciously developing its natural resources, there is
need to identify sites necessary for development of mineral resources and to maintain them
for possible future use. The section on Coastal-Dependent Industry discusses means of

responding to this need.
ENERGY .
FINDINGS

Puerto Rico depends almost exclusively on imported oil to satisfy its energy requirements.

Less than two percent of the Island's energy 1s procuded by hydroelectric units. Petroleum,

all of it imported, was used as follows during fiscal year 19751:

Million

Barrels %

Electricity 19.1 18.0
Transportation ' 17.4 16.4
Manufacturing 23.5 22.4
Others 4.1 3.9
Subtotal 64.4 60.7

Exports 41.7 39.3
Total (imports and change in inventories) 106.1 100.0
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Historically, Puerto Rico has depended upon, and greatly benefitted
from, inexpensive foreign oil imports--prinecipally from Venezuela.*
The availability of low-priced energy was one of the key elements of

the Island's industrial promotion program,

Cheap oil also brought three refineries to the Island: the Caribbean
Gulf 0il refinery at Bayamon, on the north coast; the Sun Oil refinery
at Yabucoa, on the southeast coast; and the Commonwealth 0il refinery
at’ Penuelas, on the south coast.z** These refineries, with a combined
capacity of 283,000 barrels per day, meet all of the Island's needs,

as well as producing refined products for export. By 1978, the internal

consumption is expected to be 200,000 barrels per day, permitting exports

of about 75,000 barrels per day.

Through the years, Puerto Rico's electrical energy demand parallelled

the growth of the Island’s economy. Electrical production capacity
grew approximately 15% annually, during the 1960's and early 1970's,

rising from 995,000 kw in 1965-66 to 3,000,000 kw in 1973-74,

The 1973 oil price increase drastically changed the enmergy situatiom

for Puerto Rico. Previously cheap foreign oil supplies suddenly became
more expensive than U.S, domestic oil, greatly increasing the cost of
energy production and consumer prices, Increased energy costs, combined
with a severe downturn in the economy, resulted in a rapid decline in
the rate of increased energy usage. In 1973-74, energy usage increased
only 2.9, and in 1974-75 it declined 1,7%, 1975-76 showed an increase

4
of 3,7% from the previous year,

% Puerto Rico received special treatment in 1959 and 1965 under the

U.S5, quota system for the importation of crude oil and feedstock from
3
foreign sources,
#**The Phillips refinery, on the south coast, processes naphtha.
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Current growth estimates are for 5 percent to 6 percent amnually, If
these growth estimates are correet, additional generating capacity should
not be required until the 1990's, It may take that long for electrical

consumption to again reach pre-1973 levels.

The Puerto Rico Water Resources Authority (PRWRA) is the sole supplier

of electric power in Puerto Rico. PRWRA was created to develop and

utilize Puerto Rico's energy.resources and to generate and distribute
electricity at the lowest possible cost. Electricity is now ayailable
to more than 89% of the Island's residents. PRWRA's electrical gen-—

5
erating capacity 15 as follows:

Type of ' Number of Capacity Percentage of Total
Unit - Units (MWE ) System Capacity
0il-Fired Steam 20 3132 73%
Gas Turbines L 21 920 21%
Jets 11 170 4%
Hydroelectric 12 96. 2%
TOTAL 64 4318

Since the PRWRA cannot interconnect with other electrical systems out-
side Puerto Rieo, it must provide a large reserve capacity to insgure

adequate system reliability.

Puerto Rico has limited alternatives to continued use of imported oil

for production of electricity. Importation of electric power from outside

the Island is not feasible, Essentially all hydroelectric sites are
already being used.* No significant potential for geothermal heat
energy is known to exist on the Island. There are no known reserves

of natural gas, and shortages of thie fuel make importation (except for

* An opportunity has been identified for a pump storage system, with a
a capacity of 2,000 megawatts, in the Rio Grande de Manati (known

as the Matacanas-Sanamuertos pump storage project).
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limited use of bottled gas) impracticable. Nor are there any know

coal reserves, and importation costs make thié energy source prohibi-
tively expensive. The search for offshore 0il has already been mentioned,
Despite these gevere limitations, Puerto Rico is searching for viable
alternative energy sources. Nuclear energy is one possible alternative,
although high capital costs and potential environmental and safety hazards
have so far impeded its use. Other alternative sources are being studied,
and pilot projects being undertaken, but they offer small opportunities
for any immediate impaect on Puértb Rico's energy situation, Among the
alternate energy sources being studied are energy and material recovery
from solid waste; ocean thermal energy conversion; sélar cooling and

7
heating; and wind turbine generators.

POLICY

Policies already described, in the section on Coastal-Dependent Industry,
affect many types of energy-related facilities, In addition, the Objectives
and Policies element of the Planning Board's Land Use Plan recognizes

that electrical power and other infrastructure is not available., Therefore,
the Planning Board has established a policy statement to "insure the
closest coordination posible among the public agencies responsible for
providing infragtructure so that it may be available in the place and

time most esuited to the attainment of full and prudent land use in

urban as well as rural areas,'" (See Policy 14.,00)

IMPLEMENTING THE POLICY

A, INSTITUTIONAL REORGANIZATION, A law recently enacted by the Legis-

lative Asgembly creates an Energy Office responsible to the Governor.
The new office consolidates energy-related functions previously scattered

among several agencies.

125




B,

PROTECTING SITES SUITABLE FOR POWER PLANTS AND OTHER ENERGY RELATED

FACILITIES., In the early 1970's, PRWRA had to abandon plans for a
nuclear-poowered generating stationm at Aguirre on the south coast,
largely as a result of geologic and environmental problems at the

proposed site.

Ag a result of thie experience, PRWRA conducted a review of potential
sites for energy facilities., Fifteen potential sites, (see figure
below), were submitted to the Environmental Quality Board (EQB)

for approval. Applying the environmental protection criteria in
section 3.3 of EQB's air'poliution regulation (set forth above in

the section on Coastal-Dependent Industry), EQB has approved five:

1) Punta Higuera, Rincon

2) 1Islote, Arecibo

3) Punta Manati, Manati

4) Quebrada del Toro, Isabela

5) Aguirre (conditional on clarifying EIS)

A planning process that can anticipate and manage the impacts from

energy facilitiees in or affecting the ccastal zone is being developed
pursuant to Section 305(b)(8) of the CZMA, Discussion of the need

to reserve coaétal-dependent sites, including sites for energy facilities,

is ineluded in the section on Coastal-Dependent Industry,

CONSERVATION MEASURES. A Utilities Comservation Action Now (UCAN)

Draft Plan, submitted by PRWRA in 1976 to the Federal Energy Admin-
igtration (now the Department of Energy) contains a number of conservation

meAaAsuUres.,

1. Public education. One objective of the UCAN Draft Plam is the
development of a consumer education program to promote efficient

use of electric energy.,
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Currently, the Consumer Affairs Department of the Common-—
wealth Government 1s coordinating ag inter—agency effort to
implement energy conservation measures, The Office of Petroleum
Fuel Affairs of Puerto Rico edited a pamphlet with guidelines for
making the most efficient use of energy by avoiding wasteful

8

practices, Consumer education is expected to be a key element

of this inter—agency effort,

More efficient power production. The UCAN Draft Plan contains

several measures designed to promote more efficient power production:
Improve system load factor by providing incentives to
shift loads from daytime to nighttime use and also determine
the optimum load faetor for the system,
Increase the capacity factor commensurate with good systeﬁ
reliability.
Encourage growth in kilowatt-hour sales without incurring waste,
Reduce the annual peak kilowatt demand growth rate.

Improve system heat rate to reduce fuel oil consumption,

Revised rate atructures. The UCAN Draft Plan also recommends

reforming the tariff rate structure. Puerto Rico already has
moved in this directiom, In 1974, the Commonwealth enacted a
lifeline-rate incentive, aimed at alleviating the impact of high
energy coste on 1ow—incgme customers. This has ereated an

effective incentive to promote enexgy conservatiom.

According to the law, all residential customers consuming-leass
than 425 Kwh per month are exempted from fuel adjustment charges
for the first 400 Kwh congumed., The Commonwealth Government
pays this charge to PRWRA, During the last fiscal year, 515,000
residential customers {(almost 70% of residential customers) re-

9
ceived thig subsidy. The amount subeidized was $29,302,089,
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D, ALTERNATIVE ENERGY SOURCES., As already discussed, Puerto Rico is

studying the posssibilities of using alternate energy sources,
The UCAN Draft Plan recommends research on solar and solar-assisted
sources, as well as cooperation in solid-waste energy and material-

recovery efforts,

RECREATION

FINDINGS

The coast of Puerto Rico offers a rich variety of recreational oppor-—

tunities.* The coastal featureg of Puerto Rico are so varied that they
-offer, at least potentially, something for everyone., Beaches (discussed
in the section on Beaches) are the most widely known recreatiomal aétrac-
tions, Others include mangroves, lagoons, freshwater swamps, rocky
coastlines, ecenic vistae, islands, coral reefs, marine life, and the

open sea.

The diverse recreational experiences now or potentially available range
from deep-sea fishing to shelling, from water skiing to sunbathing, from
motorboat racing to pienicking. In addition to beach- and water-based

recreation, there are opportunities for camping, hiking, birdwatching,

and other activities that take advantage of the uniqueness of the coast.

The 1977 revision of Puerto Rico's Comprehensive Outdoor Recreation Plan
(SCORP) identifies 2,049 developed recreational sites -- 1,825 provided
by the public sector and 224 by the private sector, There are 134
beaches with facilities; 38 water areas (seas, bays and islands) -- 25
with minimum facilities (boat ramps and publie accegs) and 13 with full

facilitiee (harbors); and 2 marine-related facilities,

*Detailed information on recreation can be found in the 1977-80 Puerto

Rico Comprehensive Outdoor Recreation Plan (SCORP).
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Recreational development in Puerto Rico has traditionally focused on

active, competitive sports., Facilities for such sports as baseball,

goftball, basketball, track and field are in great demand, and recrea-

tional development has tried to satisfy those demands.

One consequence of this emphasis has been to provide relatively more
recreational opportunities for youth than for other segments of the popu-
lation, Young children, most adults, the elderly, and the handicapped

find limited facilities available,

Another consequence is that Puerto Rico still hae enormous unrealized
potential for coastal recreation; the network of fine recreational beaches
("'balnearios') responds to only a small part of that potential (See Map 11).
There remainsg great opportunity to foster aquatic sportsg, for example.

And there ig perhaps an even more important opportunity to provide for
"environmental' recreation--the enjoyment of scenery, for example, and
nature étudy, and other ways of appreciating unspoiled natural resources

of the coast,

Participation in water-based recreation, both active and passive, has

increased signlficantly in recent years., More Puerto Ricans are par-

ticipating in water-based recreation activities, such as boating, swimmiﬁg,
sport fishing, surfing, snorkeling, scuba diving, and underwater photog-
raphy, Citizen interest in these activities is likely to continue growing
with increasing urbanization and rising incomes. This rising citizen
interest, coupled with the continuing importance of water-basged recreation
to tourists from outeide the island, increases the need to provide more

amply for varied coastal recreationm,

Puerto Rico is renowned for its international fishing tournaments on the
high seas, Recreational boating and sport fishing have expanded rapidly;

the number of marinas and shops for marine equipment has also increased,
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RESPONDING TO THE FINDINGS

A,

Ce

PLANNING, DEVELOPING, OPERATING PUBLIC FACILITIES., The Public Parks

and Recreation Administration (PPRA) is the principal Commonwealth
agency responsible for recreation. The Recreation Development Company
(RDC), administratively attached to PPRA, develops recreational
facilities, including parks, beaches, picnic areas, athletic parks

and facilities, marinas, pools, and hunting and sport figshing facilities,
Once these facilities are constructed, RDC transfers them to PPRA

for operation.

PPRA is the lead agency responsible for Puerto Rico's Comprehensive
Outdoor Reecreation Plan (SCORP), originally issued in 1970 and revised
in 1972, Other agencies principally involved in review and develop-—
ment of that Plan were RDC and the Federal Bureau of Outdoor Recre-

ation {BOR), The current version of the plan, covering the period

from 1977-80 was submitted to BOR in March 1977,

Other Commonwealth agencies that administer recreation facilities,

or otherwise contribute to the formulation or implementation of
racreation poliéy, include the Planning Board, the Department of
Housing, the Department of Public Instruction, and the Institute

of Puertoc Rican Culture. The Department of Natural Rescurces regulates
sport fishing and hunting and is responsible for recreational develop-

ment of Commonwealth forests.

ACCESS TO THE COAST: BEACH FACILITIES AND SERVICES

Better access to the coast is needed to improve coastal recreation
opportunities, inecluding recreational fishing, So are improved beach
facilities and maintenance; particularly beach c¢leaning. Both these

needs are discussed in the section on Beaches,

ENCOURAGING PRIVATE INVESTMENT IN RECREATION FACILITIES

Public investment for recreation must satisfy the needs of broad

groups of people, particularly people who cannot provide facilities
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D.

for themsgelves., Specialized facilities for smaller groups (e.g.,
marinae for pleasure boats) can normally be provided, if at all,

only through private investment, The possibility of granting beach
concessiong to encourage ﬁrivate investment (subject to stringent
regulation, including compliance with statutory requirements that any
concession areas be open to the general public) is noted in the
gection on Beaches. In the interests of enriching recreational
apportunity, the possibility of granting such concessions should

be evaluated.

RESEARCH AND DEVELOPMENT FOR RECREATIONAL FISHING

A program for sport fishing is conducted by the Department of Natural

Resources, which also operates a fish nursery at Maricao,

Research on the development of marine-recreational fishing was initiated
through the Dingell-Johnson Program in 1955. 1In 1973, the Fishery
Development and Research Program conducted a survey on sport fighing

in Puerto Rico,

At present, the National Marine Fisheries Service is conducting a
gocio-economic study of recreational fishing in the United States,

Virgin Islands and Puerto Rico,

131




TRANSPORTATION

FINDINGS

The transporation network is a major determinant influencing the location of urban and in-

dustrial development. Increasing mobility and an increasing number of automobiles have

paralleled Puerto Rico's economic growth in the last three decades. The number of automobiles
on the Island increased from 60,000 in 1950 to more than 900,000 today. The highway network
has been greatly expanded to serve increasing demands. New expressways, in particular,
increase accessibility of many parts of the coast from urban centefs. In some cases, however,
the highway network has coﬁtributed to urban sprawl and the necessity of long commutes to

places of work.

The primary surface network is around the periphery of the Island, through the relatively flat
coastal plains, although an expressway connecting the north and south coasts has recently been
built across the interior of the Island. Goods movement on-Island is mainly by highway. (See

“Map 20) .

Buses, "publicos' and taxis provide public transporation. Bus service in the San Juan Metro-

politan Area is provided by a public corporation, the Metropolitan Bus Authority. Private bus
corpanies provide service between large cities, such as Caguas and San Juan, and within the

remaining large cities, such as Ponce.

"Publicos" (public cars) serve travelers throughout Puerto Rico. Publico service is charac-
terized by its flexibility, rapid service, frequent trips, and relative moderate cost. The
quality of service is usually unsatisfactory, however, on Sundays, holidays, and during off-

peak hours,
Taxis complement the public transporation service.

The bicycle is envisioned as an important part of the transportation network. A 1975 Bicycle
Transportation Study, prepared for the Department of Transportation and Public Works (DTPW),
proposes a 24-kilometer bikeway along the coast in the San Juan Metropolitan Area. The

Bicycle Transportation Study is now under review by DTPW and the City of San Juan.

Water-based transporation, already an important part of the transporation network, is envi-

sioned to play an even more important role in the future. At present, the Port Authority
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provides ferry service between 0ld San Juan and Catano; Fajardo and Culebra; Fajardo and
Vieques. Renewed efforts by the City of San Juan to clean up the Martin Pena Channel and
eventually provide water transportation throughout the metropolitan area are under study by a

Federal Congressional committee.

Ports and airports are critical elements of the transportation system. Puerto Rico imports most
of its foodstuffs, as well as manufactured goods and raw materials. Airports are also especi-
ally important to the tourism industry. (Industrial and commercial ports are discussed in the

section on Coastal-Dependent.Industry.)

RESPONDING TO THE FINDINGS

A. PLANNING AND DEVELOPING TRANSPORTATION FACILITIES
Current responsibility within the Commonwealth for transportation planning and development lies

with several agencies:

"...the Planning Board guides overall transportation planning as part of its comprehensive,
Island-wide planning process. The Objectives and Policies of the Planning Board's Island-wide
Land Use Plan recognizes the importance of infrastructure to the efficient utilization of the

Island's resources." (See. Chapter 2.)

"...three public corporations -- the Highway Authority, the Ports Authority, and the Metropolitan
Bus Authority —-- act as the operational arms of DIPW. These agencies have development authority

for their respective functional area.”

"...coordination among the agencies is accomplished through a Policy Committee for Planning
Organizations which reviews transportation programs and major projects. The Committee includes
representatives from Federal agencies (HUD, FHWA, and UMTA), from Commonwealth entities (Plan-
ning Board, DTPW, Government Development Bank, Pubiic Service Commission, Regulétions and
Permits Administration, Ports Authority, Highway Authority), as well 'as the mayors of Ponce,

Mayaguez, Hormigueros, and 10 municipios in the San Juan Metropolitan Area.

B. PRETARING TRANSPORTATION PLANS

The Puerto Rico Planning Board, in cooperation with relevant agencies and local authorities,
prepared the National Transporation Needs Study for Puerto Rico and submitted it to the U.S.
Department of Transportation in 1971. This report was the first multi-agency attempr toward

the development of a coordinated, comprehensive transportation policy and program for Puerto
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Rico. The study covers the period from 1970 to 1990, and includes general goals and objectives
as well as specific ones for the various sectors—--ports and airports, highways, and mass tran-

sit. A revised report was submitted in 1975.

In addition, the Ports Authority has prepared an Airport Systems Plan which was submitted to

the U.S. Federal Aviation Administration.

Highway plans have recently been prepared gy DTPW for the major urban areas along the coast:’
the metropolitan areas of San Juan, Ponce and Mayaguez. The Land Use and Transporfation Plan
for the metropolitan area of San Juan, prepared and adopted in 1971 and revised in 1973, is
being updated by DTPW and the Planning Board. Draft plans for metropolitan Ponce and Mayaguez

are being reviewed, and it is antipated that they will be approved in the near future.

D. TRANSPORTATION SAFETY MEASURES AND PROGRAMS

Two Federal agencies —— the Federal Aviation Administration and the U.S. Coast Guard -- main-
tain transportation safety devices In Puerto Rico. In addition, the National Highway Traffic
Safety Administration and the Federal Highway Administration are involved in highway-related

safety programs.

COMMERCIAL FISHING
FINDINGS

Puerto Rican waters cannot sustain high biological productivity. Puerto Rico 1s located in a
tropical fishing zone characterized by a diversity of sgpecies, rather than commercially impor-
tant quantities of single species; deep waters low in nutrients; and an insular shelf which

is narrow and without outcrop. These conditions cannot support high biological productivity.

Most fishing here is of a rudimentary type with average annual production of only 3,000 pounds

per fisherman. According to data obtained from the Office of Fishery Statistics of the
Department of Agriculture, fish production in Puertoe Rico was.5.9 million pounds in 1976.
Fourteen percent'of the catch was shellfish; 86 percent fish. There were 2,000 fishermen
(1,230 full-time) and 865 boats, most of them small (less than 20 feet long and less than 21
HP motors). These were distributed among most of the coastal municipios, including the islands
of Vieques and Culebra. The highest production was obtained in the west coast (52%), followed

by the east and south coasts (40%), and 8% in the north coast.

Puerto Rico also has a tuna fish industry which is considered one of the biggest in the world.
About 55 domestic boats fish in the Pacific and in the North and South Atlantic. In 1977,
these boats caught a total of 61,000 tons of tuna.
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Aquaculture of marine organisms is another form of commericial fishing. A project to cultivate
oysters was carried out in Puerto Rico, and a privately operated shrimp nursery is located on

the coast in Aguada.

RESPONDING TO THE FINDINGS

A number of established'programs promote and assist the fishing industry in Puerto Rico: The

Commonwealth Department of Agriculture promotes fishing in several ways.

...the program for Credit conducted by tha Agricultural Credit Corp., has granted fisherman

loans from $50 to $100,000, to buy boats and equipment. Total loans average $250,000 annually,

...the program for the Construction of Fishing Ports constructs fishing facilities around the
Island, including ramps, piers, storage buildings, cold-storage rooms, and ice plants. Annual

expenditures range from $50,000 to $1,000,000.

...the Program for the Selling of Fishing Products and Materials established in the 1950's,
owns stores that sell materials and fishing equipment (motors, fishing rods, fish hooks, etc.)

to fisherman at reasonable prices.

...the Program for Fishing Development and Research, created in 1966 using Federal and Common-
wealth funds, has established a system to keep data and statistical analyses which are basic for
fishing promotion in the Island. In addition, the Program has carried out fisﬁing explorations,
demonstrations of techniques and fishing equipment, fishing training, aquaculture studies,

marine culture, and economic studies about commericial fishing in Puerto Rico.

...under the Shrimp Aquaculture Project, the Department has made grants and loans to Caribe

King Shrimp, Inc. for aquacultﬁre of the shrimp Macrobrachium rosenbergii.

Through the Department of Labor's Agency for Community Action, 17 fishing projects have been
established, in which fishermen's associations have been organized. The Agency aids them by
providing boats, administrative services (e.g., accounting) materials, and equipment. The
investment of the Federal and CommonwealthvGovernments exceeds 10 million dollars for the first

three years of operation.
Two elements of the University of Puerto Rico have programe directly related to fishing:

At Mayaquez, there is an academic program for marine sciences at the masters and Ph.D. levels.

The Univefsity also has been working for more than six years, under contract with the Department
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of Agriculture on aquaculture of fresh water fish.

...the Humacao Regional College started a marine sciences program this year, at the bachelors
level. The College also has a Sea Grant Program which orilents and educates coastal communities
for better preservation and use of the natural resources of the coast. The communities in which

it has worked have included the fishing communities of the east coast of the Island.

The Department of Education, througﬁ its Program of Vocational Education, has established a
small fishing school in Arroyo. In the past, the Department has also offered short courses for

fisherman on such subjects as mechanics and maintenance of outboard motors.

The Department of Natural Resources is responsible for granting commercial fishing licenses and
keeping records of fishing boats. DNR also has a program to study the aquatic ecosystems of’

inland waters in Puerto Rico, including the dynamics of the biological population of the lagoons:

and rivers.

"The Caribbean Fishery Management Council is responsible for preparing fishing management plans
for the area within 200 miles of Puerto Rico and the U.S. Virgin Islands. The .Council, cne
of eight councils in the United States, was established under the Fishery Conservation and

Management Act of 1976.

The Council is currently preparing two fishing management plans (for lobster and fish of coral
reefs). These plans include data about biology, ecology, and use of the species, as well as
sociological and economic data about the fishery. In addition, the ul;ns will orovide options for
fishery management, will determine standards for evaluating fishing activities, and will recom-

mend areas to be preserved in their natural condition for the benefit of local fishing.

Because Commonwealth programs concerned with commercial fishing are spread among several
agencies, it has been difficult to focus governmental efforts and avoid duplication. In his
State of the Commonwealth message at the beginning of 1978, Governor Carlos Romero Barcelo
called for the unification of fishing-related programs in a single entity. Legislation to

accomplish this reorganization is currently being prepared.

Several measures already recommended will assist fishing as well as serving other needs. For
. example, provisions for better access to the coast (see section on Beaches) will assist fisher-

men, who find many of their traditional access points blocked by development. Also, the
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designation of Special Planning Areas will assist careful allocation of areas for fishing and
other needs. (e.g. Boqueron Bay, in Cabo Rojo, which is suitable for oyster cultivation,

but also for tourism).

The new entity may also be able to deal more effectively with some longstanding problems.
Attention should be given, for example, to pollution control in shellfish breeding grounds.
Also, there is need throughout the island for community education of the kind now being

provided along the east coast by the Sea Grant Program of the Humacao Regional CoIlege.
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CONCLUSION

In its examination of the principal coastal problems of Puerto Rico,

this chapter has identified a number of needs: modifications of es-—
tablished programs or new measures that need to be taken, Puerto

Rico's Coastal Management Program, deseribed in the next chapter, attempts
to satisfy many of these identified neede. It is ugeful, therefore, to
recall here all of the needs identified in Chapter 3, as well as new

policies established or recommended,

TABLE 3-2 SUMMARY OF COASTAL PROBLEMS AND NEW RESPONSES¥

NEW RESPONSES
COASTAL
PROBLEMS New Meagures ' Additional New Measures Needed
Effective on During Implementation
Approval of PRCMP Phase of PRCMP
FLOODING Public education program
Refinement of Reg., No. 13
Rate Mapa for ccastal hazard
areas = HIGH PRIORITY
GEOLOGIC
HAZARDS .| Research
COASTAL ' (Planning process to Comprehensive study of coastal
EROSION meet OCZM requirements erosion
will be gubmitted by
Oct. 1, 1978)
REEFS Prohibition of coral extraction
Designation of Natural Reserves
Completion of reef inventory -
HIGH PRIORITY
MANGROVES New polieies: Speecial Degignation of Natural Reserves
protection for mangrove | Amendment of Reg, No, 13 to prohibit
wetlands, mangrove alteration,
Designation of Special Mangrove management plans
Planning Areas.

*This table includes only new measures, which become effective on approval of
the PRCMP, or are needed during implementation of the PRCMP, For measures
already in effect, see the text of Chapter 3.
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NEW RESPONSES

Legal Rights

New policy: Access to
Federal beaches here-
after declared surplus

COASTAL
PROBLEMS New Measures Additional New Measures Needed
Effective on During Implementation
Approval of PRCMP Phase of PRCMP
DUNES Designation of Special Improved surveillance of extraction
Planning Areas, Research on alternative sources of
gand, Designation of Natural Reserveg
Amendment of Reg. No. 13 to prohibit
alteration of dunes. Revision of
sand extraction regulations
BEACHES

Statute requiring registration of
crown grants

Public New Policy: Public Beach access inventory,
Access access to beaches. -identify "immemorial" rights
(Plaoning process to of way on:
meet OCZM regulations -need for acquisition
will be submitted -feagibility of providing passage
by Oct, 1, 1978) Regulation or statute on access
dedication requirement
Statute to reaffirm servidumbre
de vigilancia
Squatters Housging for squatters

(without the use of CZM funds)

Shadows and
Visual Domi-
nation

Public Beach
Holdings

Refinement of Rég, No., 9
(Neighborhood Facilities
Regulation)

Services and
Facilities

DNR assistance in beach

cleaning, Additionmal beach
cleaning machines, manpower,
Renting beach concegsiong, Litter
reduction measures

WILDLIFE

Designation of Natural Reserves
Better enforcement of regulations




NEW RESPONSES

COASTAL '
PROBLENMS New Measures Additional New Measures Needed
’ Effective on During Implementation
Approval of PRCHMP Phase of PRCMP
COASTAL
WATERS
A.Pollut-
ion |
B. 0il
Spills Updating EQB's o0il spill con=
tingency plan
C. Erosion Runoff and erosion control
& Sedi- regulations = HIGH PRIORITY
mantation
D.Dredging, Criteria for diking,
diking, filling, dredging,
filling and deposit of dredged
sediments
COASTAL Designation of Natural Reserves
FORESTS Management plan for Guanieca
Forest
Research in Guanica Forest (field
1ab)
CULTURAL & Inventory of archeological sites
HISTORIC Law or regulation to protect
SITES archeological sites
COASTAL- New policies: Sites Detailed management plans for
DEPENDENT for coastal-dependent Special Planning Areas
INDUSTRY development
Designation of Special
Planning Areas
SAND FOR Feagibility study on alternative
CONSTRUC= sources, See also, DUNES,
TION above
MINERAL New policies (from Identify and protect potential
DEVELOP- section on Coastal gites
MENT Dependent Industry)
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NEW RESPONSES
COASTAL
PROBLEMS New Measures Additional New Measures Needed
Effective on During Implementation
Approval of PRCMP Phase of PRCMP
ENERGY New policies (from Identify and protect sites for
section on Coastal coastal-dependent facilities
Dependent Industry)
(Planning procese for
energy facilities to
meet OCZM requirements
will be submitted Oct.
1, 1978)

RECREATION Improved beach access, facilities,
and maintenance -- see Secti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>