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NOTE TO READERS

The National Environmental Policy Act of 1969 mandates that an environmental impact statement be
prepared as part of the review and approval process of major actioms by Federal agencies. The
action contemplated is approval of the Puerto Rico Coastsl Manasgement Program under Seetiom 306
of the Federal Coastal Zone Hanagement Act of 1972, as amended. An immediate effect of approval
is the qualification of the Commonwealth of Puerto Rico for Federal matching funde for use in ad-
ministering the Program. In addition, the Coastal Zone Management Act stipulates that Federal
aetivities affecting the coastal zome shall be, to the maximum extemt practicable, comsistent

vith an approved management program,

For purposes of reviewing this proposed action:
- Part 1 Introduction - prepared by the Federal Office of Coastal Zone Management (0CZM)
- Part 11  Puerto Rico Coastal Hanagement Program - prepared by the Commonwealth; relied
upon by the Federal OCZM as the statement of the propoeed action for the pur-—
poses of NEPA
- Part IIl Eavironmental Impacts - prepared by the Federal OCZM with the assistance of

the Commonwealth

onvealth and the Federal OCZM

- Part IV  Appendices = prepared by the Col

The key concerns are:
- whether the Puerto Rico Program is consistent with the objectives and policies of the
national legislation,
- whether the Commoaveslth's management asuthorities are adequate to implement the Prograwm,
- whether the avard of Federal fumds under Section 306 of the Federal Act will help
Puerto Rico to meet those objectives, and
- whether there vwill be & net environmental gain as a vesult of Program approval and

implementation,

The Office of Coastal Zene Management believes the answers to these key questions are affirma-
tive. The Office wants the wideet poseible eirculation of this document to all imterested

agencies and parties in order to raceive the fullest empression of opinion om theee questions.



To those people whose time is limited in reviewing this Eﬂvireﬁmentai Impact Statement, the fol-
lowing is recommended reading: .

Executive Summary (Part I, Seetion D)

Problems &nd Responses {(Part II, Chapter 3)

The Coastal Hanagement Pregram (Part II, Chapter &)

This Program is of major significance, not only to Puerto Rico, but to the Nation. Further, the
Puerto Rico coast represents a concentration of matural, historic, and economic attributes c¢hat is
of national importance., The Federal Office of Cosstal Zone Management thanks these participating

in the review of the Puerto Rico Program and this Environmental Impact Statement.
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() Draft Eaviroomental Impaet Statement (X) Final Eavironmental Impact Statement

Department of Commerce, National Ocesnie and Atwospheric Administration, Office of Coastsl Zene
Hanagement., For edditional information sgbout this proposed action or thig statement, please
eontact:

Office of Coastal Zone Management

Natienal Oceanic and Atmospheric Administration

Attention: He, Ann Berger

3300 Hhitehaven Street, N,W,

Washington, D.C. 20235

Phone: 202/254-=7546

i, Propesed Faderal approval of the Puerto Rico Coastal Management Program

() Administrative () Legislative

2, 1t is proposed that the Seeretary of Commerce approve the Coastal Management Program applieca~
tion of Puerto Rieco pursuant teo P.L. 92-383, Approval would permit implementation of the pro-
posed program, allowing program administration grange to be avarded to the Commonwealth and

require that Federal actiens be cousietent with the program.

3, Approval and implementation of the program will restriet or prohibit eertain land and water
uses in parts of the Puerto Rico coast, while promoting and encouraging development and use
aetivities in other parte. This may affect property values, property tax revenued, and resource
extraction, <he program will provide an improved decision-making process for determining coastal
land and waterx usés and the siting of facilities of natieonal interest and will lead to increased

long=term preotection of and benefit from the Commonveslth's cosstal resources.

4. Federal Alcernstives cgagideféd:
A. Delay or demy approval:
1) 1f ¢he nev policies and criteria established in the program were not enforceable or
sufficient.

2) 1f the Commomvealth lacks the ability to continue to consider the national interest.

B. Preliminary approval - under section 305 (a)(2)



3,

have been zaquasted:

List of all Federal, Cemmonvealth and local agencies and other parties from which commente

Federal Agency Digtribution

Advigory Council on Histerie Preservation
Depariment of Defense

Department of the Navy

U.S. Azmy Corps of Emgineers

Department of Justice

Depsrtment of Labor

Department of Transportation
Economic Development Adminietration

Eanvironmental Protection Agency

Federal Energy Regulatory Commisgion

General Services Administration

Harine Mammal Commission

Hacional Oeeanic snd Atmospheric Adminigtratien
U.S. Coesst Guard

U.5. Air Fozee
Department of Agriculture
Department of Commerce
Department of Energy
Department of Health, Education and Welfare
Department of Houeing and Uzrban Development
Department of the Interiewr

6, This Final Environmental Impact Statement waa transmitted to the Enviroumental Protection

Agency, and the Notice of Availability te the public wae publighed in the Federal Registe:

on
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July 12, 1978

Mz, Robert W. Knecht
Asgociate Administrator
Coastal Zone Management
National Oceanic and
Atmospheric Administration
U.S. Department of Commerce
Washington, D.C. 20240

Deaxr Mr. Knecht:

I am pleased to transmit the Puerto Rico Coastal Management
Program ilncluding the doecumentation needed to fulfill the re-
quirements of subsections 306 (c) (4), (5), and (7) of the U. S.
Coastal Zone Management Act of 1972, as amended.

I have reviewed the Puerto Rico Coastal Management Program
and have approved it ag Government policy. The Department
of Natural Resources is hereby designated as the lead agency
for the implementation of the coastal management program.

It is the single designated agency to receive and administer
grants for immplementing the coastal management programs.
Puerto Rico has the authorities and organization necessary to
implement the management program.

1 expect the program not only to provide for the wise and
balanced use of Puerto Rico's coastal zone but also to permit
the zone to serve present and future generations and, at the
same titne, be protected for its ecological, cultural and
bhistoric values.

The asslstance of the Federal Government in this program is
gratefully appreciated.

Sincerely,

arlos Romero Barcelo
Governor




July 10, 1978

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 Federal 0ffice of Coastal Zone
Management and in April that office awarded Puerto Rico funds to begin
implementing the Program in Culebra.

This final Review Draft, the fourth of a series of drafts of the Puerto Rico
Coastal Management Program, is combined with a final environmental 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 re-
sponses of the Program for final review.

in early July 1977, a First Review Draft was distributed to Federal and
-Commonwealth agencies, mayors of coastal municipalities, and citizen groups.

in December 1977, a Public Hearing Draft in English and Spanish was distributed
to the organizations listed above. Public hearings were held in late January
1978. A Federal Review Draft, combined with a draft environmental impact
statement was distributed in March 1978. A public hearing on that draft was

held in April 1978. Responses to many of the comments received from Commonwealth
and Federal agencies and to those presented at the public hearings have been
incorporated in the PRCMP.

The final Puerto Rico Coastal Management -Program is expected to be approved by
September 1978.

| invite and encourage you to comment on the Final Review Draft. [f you have
any questions about the Program, or wish to ebtain more information please contact:

Mr. Gabriel del Toro

Assistant Secretary for Planning
Department of Natural Resources
Box 5887

Puerta de Tierra Station

San Juan, Puerto Rico 00906

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

Commonweslith of Puerto Rico, Departiment of Natwrsl Resources
osFICE Mufoz Rivera Avenue. Stop 3, San Jusn, Puerto Rico

maILInNG ADDRESS Box 5887, Puerta de Tnerrat Puerto Rico 00806



PART ONE: INTRODUCTION



INTRODUCT1OR

4. The Pederal Coastal Zone Management Program

» In vesponee te the intense pressures upon, and becsuse of the importance of the eoastal
gone of the United States, Congrese passed the Cosstal Zone Management Act (CZMA) (P.L.92-583)
whieh was signed into law on Oeteber 27, 1972, The Act suthorizes a FPederal grant=in-aid
preogram to be adminigtered by the Seeretary of Cemmaree, who in turn delegated thie respens-
ibility to the Natienal Ocesnic and Atmospherie Administration's (NOAA) Office of Cogstal
Zone Managemaut (OCZH).

The Cesstal Zone Management Aet of 1972 was eubstentially smended on July 26, 1976,
(P.L, 96=370), The CZHA affirme a national interzest in the effective protection aad
developrant of the coastal zona, by providing aseistenece and eneouragement te eoastal atates ¢o
develop and implement vational programg for managing their ceoastal zosas. The CZMA opens by
astating “"(t)here is a pational intevest in the effective msnagement, benefieial use, protectien,
and develeopment of the coastal zome" (Seetien 302(s)). The statemant of Congressional findings
goes on to describe hov ceompatition for the utilizaticn of ecoastal resoureas, brought em by the
increased demands of populaticn greowth sud economie erpangion, has led te the degradation of
the coastal eavironment, including the "loss of living marine resources, wildlifa, vutrient-
tich areas, permanent and advarse chaongas to ecolegical systems, decreasing open space for
publie use, and shoveline erosion." The CZMA etates "(t)he key to more effective proteetion
and use of land and water resources of the cosetal zene is to encourage states to ezercise
their full authority over the land and waters in the coastal zone by sssisting the states
.00.i0 developing land snd water use Programs...for dealing with (eesntal) land snd water
uge d@eisi@ée of.ao?@ than local gignificamea.” (Seetion 302(h)).
Vhile local governmants snd FPaderal aegemeies are required to eooperate sad participate

in the devalopesnt of management pregrams, the Staie level of govarvmsut ig gives the eentral
vole and vespounsibility for this precess. Finameial sssistance grants are autheriszed by
the CZMA te provides states with the mesms of schievimg thase ebjsetives and poliecies. Uader
Seetion 305, thirty esastal states whieh border om the Atlsatic er Paecific Oeeang, Culf of
Memieo, end the Grest Lakes, and feur 0.8, varritevies ave eligible to reesive grants from
N0AA for 80 percant of the eests of daveleping cosstal msnagement programa. Broad guidelinas
dafining the proeedures by vhich states ean qualify. te reesive development graste uander
Secticn 305 of the CZHA, and the policies for develepmesnt of a state managesmsnt progrem ware

published en Mareh 1, 1978 (15 CFR 923).



B, WNatienal Envirosmental Poliey det of 1969 Requirements

Ov Janvary 1, 1970, the President signed into lsv the Natienal Envirommental Policy Aet
(WEPA), which requires each Federal agency to prepare a statement of enviroumental impaet in
advanee of each major aetion that may significantly affeet the quality of the human eaviron-
ment. An environmental impact statement (EIS) must sssess potential environmental impaets
of 8 proposed action im exdaer to disclose environmental consequences of such aection.

To eomply with HEPA's requirement of prepaving an EIS, OCZM has cowbined the stsate's
coagtal management program (whieh is the propoeed sctien) with & discussion of the environmental
impaets. The CZMA ia based upon the premise that the environmental aspeets of the coastal
management program should receive significant eensid@raﬁion in the development of gtate
programe. Thevefere, 8s you read thie EIS you eheuld be aware that the state coastal
management program ie the core document included im its eutirety supplemented by the ve-
quirements of NEPA, Seetien 102(2)(e).

For revievers more femiliar with the NEPA requirements for eontent of an EIS, below

18 an index of where you will find thie information:

Deseription of the proposed &8C6Li0N.cococvososcavsossscosossaossons P8t TWO
Degeription of the environment affect@doccconsccscscsocsnsssosaceasPage 183
Relationghip of the proposed section te land use plans,

poliecies, and eontrols for the affecte@d 8Te8BccsccosccssecsscsocoPage 183
Probable impaet of the proposed acticn on the @AViroRmERT.ccccc.o.Page 184
Relationghip between leocal shert=term uses of man's environment

and the maintenance and enharcement of long-term productivity...Page 184
irreversible and izzetrievable commitmants of vesources that

would be invelved in the proposed sction sheuld it be

1mplemanted.ccosoccononscocnnsooossoaosocncc0sosbsaasosncssaconsf8ge 184

An indication 6f what ether intereets and cengiderations of

R Y

Federal poliey are thought te effset the adverse envirea~

mentel effeects of the proposed 8CTL6Bcsscscoscsscscsscccsssscsashppandis D




€., Relatienship of OCZH Bequirements for Program Approval (Seetion 306) to the

Puerte Rieco Coastal Henagement Pregram Submission

OCZH Requirements Puerto Rico Coastal
15 CFR Part 923, Seetion: Management Program
.4(b) Prebleme, lesues, snd Objectives: Chapters 1, 2, and 3
o5 Bavirenmsental Impact Assessment: Part 3
.11 Boundaries: Appendiz B, Maps 25, 27, 30-37
.12 Uses Subjeet to Hansgement: Appendix B
.13 Arase of Partieular Coneern: Chapters 3 and 4, Appendices B and C
.14 Guidelines en Prierity of Usas: Chapter 3, Appendix B
215 Hationsl Interest in the Siting of Faecilities: Chapter 3, Appendix B
16 Avrea Designation for Preservation and Restoration: Chapters 3 and &,

Appendices B and C

217 Lecal Regulations and Uses of Regional Benefit: Appendix B
.18 Shorefront Aceess Planning: Chapter 3 (Net completed)
.19 Eoergy Facility Plaamniag: Chapter 3 (Kot completed)
.20 Shoreline Erosion Plamming: Chapter 3 (Not eompleted)
231 Heasne of Exerting Control over Land and Water Uses: Chapter &, Appendix B
.32 Organizational Strueture: Chapter 4, Appendix B
.33 Degignation of Single Ageney: Governor's Cover Letter
034 Autherities to Administer Land and Water Use, Control
D@V@l@pﬁeﬁﬁiﬁﬁd Besolve Confliects: Chapter &, Appendix B
.35 Autherities fer Property Acquisitien:  Appendix B
236 Teehniques for Control of Land asd Water Uses: Chapter &, Appendix B
.43 Full Partieipation of Bealavaat Bodies in Adoption of Hanagement

Program: Appsadiees B, D, and B

262 Congultetion and Coordimstion: Appendiz B

.51 Publie Hearinge: Appeadices B and E

.52 Gubacnatorial Beviev and Approvel: Gevernor's Cever Lettet, App@ﬁéiz B
033 Sogmantation: Appandiz B

.36 Applieability of Air and Weter Polluticn Control Requiremente: Chapter 3,

Appeadixz B




D, THE PUERTO RICO COASTAL HANAGEMENWNT PROGRAM -- EXECUTIVE SUIRIARY )

The Pederal Coastal Zouwe Hauagement Program and Puerte Rice

The purpoee of the Federal Cosetsl Zone Menagement Aet of 1972 {(the CZMA) is "(t)o estab-
1ish & naetienal pelicy and develop a national program for the management, beneficial uee,
protection, and development of the land and water resouzess of the Natien's cosstal zemas,”

Basie to the Cosetal Zone Management Prograem is "an identificatien of the isseues sand prob-

© e + siond v e

lems that confront oy will confront & state's coastal zone and, relatedly, an articulatiem
of specific gosls, objeetives, policies, svandards, guidelines and/or regulations to ad-

drese thaese issues.”

- e O n

The Fedazxsl Aet provides three principal kinds of beanefits te Puerte Rieo:

Fizret, it provides planni

funds for use by the Comsonweslth in prepariang a manage- :
ment progrem for its cosst. Puerto Rico's Cosetal Zone Hanagement Project, sponseraed !
jointly by the Department of Netural Resources and the Puerto Rieo Planning Boazd, haa
hed the besefit of Fadersl fuade in preparing a draft Ceastal Managemeat Program sud

in reviewing its eomteats with publiec agencies and private eitizems. Federal funds -
scaetimes called "305 funds” because thay ave avthorized by eeetion 305 of the CZMA -

have covered up to 80 pezcent of the coets of the projeect.

Second, the Paederal Aet will preovide management funde for use by the Cemmenvealth ia

implementing ite coastal management progrem. These funds, whieh became gvailable
aftexr Federal approval of the management program, sre authoriszed by ssction 306 ag

well as other seetions of the Peders) Aet. It is espected that these funde might come

to ecme $1,000,000 a yessr for Puarte Rieco.

Third, the Faederal Aet eccatains Federal consistency previsiens requiring many Federal

actions to be coansistent ©O the mazimun extent practicable with Puerto Rico's approved

BADAGEEENE DYOgres,.

The second and third of these benafits —- mansgemant funds and the applicability of comsis-
tency provisiens — will beecoms available eamly after Puerto Rico's mapsgement progrem bas

been adopted by tha Pl

ing Boazd, approved by the Govermsr, and approved by the Federal

0ffice of Cosseal Zome Hanage

, vhich is part of the Hagiomal Ocesnic apd Atmospheric

istration of the U.S. Department of Cemmsxee. A number of complicated requiremsnts
sust be eatisficd te obtailnm Fedsral approval; these are discuseed in Appemdin B of the progrea

doe €.




The Puerto Rican Context for Coasstal Management

The Puerto Rico Coastal MHanagement Progrem ie intended to respond to the needs of the Commonveslth
88 well as those of the nation. Particular effort has been wmade to velate the program to the fol-
lowing epeeial circumstances of Puerto Rico:

1. Hatursl Environment. One primeipal concern of the progrem, in keeping with the national

poliey eet forth in the CZMA, is to proteet this rich and distimctive eaviremment against
disruption.

Economic Plight. Amother prinecipal concern of the program ie economic development of the

lglend, where the per capita ineceme level is 35 percent below that of the poorest state and
vhere, according to offiecial estimates, uonemployment ecurrently hovers areund 20 pereent.

3. Land Uge Policies, The ewistence of official Islandwide Land Use Policias adopted by the

Puerto Bice Plasning Board aund approved by the Govermor, establish a poliey basie for
cosatel managament ag well as for land use in the interior of Puerto Rico. (These policies
gre set forth in Chapter 2 snd quoted where relevant in the vemainder of the program
document.) In a few cases, where these exieting policies are ineufficiently detailed to
guide coastal management, this program doeument inecludes asdditional policiee,

4, Development Controle., There avre development controls, sstablished by the Commonwealth, rather

than by leeal goversments, that are applicable to all of Puerto Rieo, ineluding the coastal
zone. The gituation im Puerto Rico is thue unlike that in most etstes, vhere development
controls are traditiemally s leecal responsibility and vhere effective cosstal management
requires nev coutrol programe at the state level. Rather, Puerto Rico ueeds refinement of
existing islandvide contrels te place nev emphasis on the menagement of ecoastal reeources.
The program provides that mev emphasie and istegrates it into the existing comtzel process
both to aessure effectiveness snd te mivimisze delay and zed tape.

5, Coastal Besourees, Thavre is a4 eecious, unmet need for aective managemsnt of coastal resources.

Although Puesto Rico bes abundant eemtrola, it has lacked the funds necessary to provide
rangezs, custodisne, eovirommsntal educateors, vesesrchera, aod supportisg faeilities
sacessary for aetive @@a@ggégat of ceastal zasources. Accordimgly, the pregrem placas
epecial emphasis ou previdiang affirmative management services such ae thaese,

6, institutional Strueture, There is & wall-established institutional structure to administer

policies, controls, and other public measures mecessary to manage the eoasts as well as the

intezior of the island. The Cosmonwealth'e pav emphasis op coastal management requires some

medification of this establishad etructure, end that modificaiton is included in the progras.



To sssure effectiveness, howvever, zesponeibilicy for coastal management is closely linked

to responsibility for resource management threoughout the Commonwealth.

Boundaries of the Coastal Zone

Generally, the cosstal zone extends inward 1,000 meters from the shozeline of Puerte Rico == and

in eeme places somevwhat farther inland where necessary to include sn important coastal natural
eystem. In addition, the coastal zone includes all the offehore islands and all waters within

the 3-mile limit. Nevertheless, all Federal lands are excluded from the coastal zones as required
by Section 304 of the CZMA. The boundaries of the coastal zome ave explained in Appendix B

and shown on Maps 30-37.

The Program Document '

This document, deseribing Puezto Rieco's ecoastal management progrsm, ie nov in its third review

draft: the “Federasl Review Draft." The Program (Part II of this document) has four chapteras:

“hapter | provides an overview of Puerto Rico's coasetal resources, It deseribes the phys~-
iv:1 and ecenomic contexte for coastal management as well as some fundamental problems and

objeetives to whiech cosstal management muet be related.

Chapter 2 gets forth the formal poliecy base for coastal management in Puerto Rico: The
statement of Land Use Objeectives and Public Policies adopted by the Puerto Rico Plaunning
Board and approved by the Governor a few menths ago. (These policies govern the imterior

of the island as well as the coasstal zone.)

Chapter 3, the longest in the document, examines Puezto Rico's coastal problems:

Coastal hazarde: fleeding (includimg hurzicane floeding), geologie hazards, and
coastal erosien,

Coastal resouzces: =zeefs, mangrove watlands, dunss, besehes, wildlife, coastal vaters,
coastal foreste, and cultusal and historie gitae.

Coastal development: cosstal-dependent industry, esnd for comstrueties, mineral

develop=ent, esergy, fecrastion, transportation, and cesmerieal fishimg.

a, (2) identifies

in discussing each of these esubjeete, the ehapter (1) deseribes the preble
any establisbed policies for dealing with it, end (3) ezemines what is already being done
by Commonwealth or Pedaral ageseies to deal with the problem. Finally, the ehepter idemti-

fiee needs for future action; actions respomgive to theee veeds ere ivcluded ia the mamage=

®ent progrem, which is desezibed in Chaptez 4.




Chapter 4 deseribes the eoastal management proggsm iteelf, with emphasis on implementatien

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

1n addition, the program document contains five appendices (Part IV of the document). Appendix A
describes the Commonwvealth and Federal agencies whose activites affect the coast of Puerto Rico.
Appendix B velstes the Puerto Rico Cosstal Mansgement Program to Federal requirements. Appendix C
describes in detail the Special Planning Areas designated by the Program as well as proposed Nat~
ural Reserves. Appendix D describes the extensive process of consultation with Commonwealth and
Federal agencies during preparation of the program document. Appendix E describes publie partici-

pation during program development.

The Coastal Management Program

The coastal wmanagement program, described in Chapter 4 of the program document, contains four

broad elements, of vhieh 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 150).

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

counect theoe agencies ana their activities (page 160),

Critical to an underetanding of the established process is recogmition of (1) the comprehensive
povers of the Planning Board and the responsibility of the Board to reconcile numerous conflicting
public objectives in emercising those powers; (2) the special responsibility of the Department of
Natural Resoureces (DHR) for coastal and other watural resourees. In effect, the Department serves
as advocate and propouent of a natural resource perepective (mueh as the Econemic Development
Administration propoeees development wmeasures, for exemple, or the Department of Trameportation

and Public Horks proposes trameportation measures), and the Board makes the fimal decisions that
veconcile those proposals with other seeds. In keeping with thie divieion of reepomsiblity, DNR
ie designated as the lead sgemey for cosstal masagemsnt in Puerte Rico, eund the Planning Boaxd

retaine reeomeiblility for eoverall polieymaking and for primcipal developmeunt controls.



Savaral innovations are €0 be undartaken ag part of the cosstal management program:

Fizet, oa ies, Four nev policies, each responding to & need identified in Chapter 3, ave
@etabliched by the program document and vill become official when adopted by the Planning Boazd

and approved by the GCovernor. These policies deal with mengrove wetland protection (page 62 ),

beach access (pages 73 and 75 ), and coastal-dependent development (pagells). In eddition, sev

eriteria on diking, filling, dredging, and deposit of dradged sedimente gve inecorporsted in the

Puerto Rieco Coastal Hanagement Program (page 105),

Second, refinemsnte of vegulations and criteris. Refinements of vegulations and ecriteria, each

of whieh respends to a need idantified in Chapter 3, sre to be undertsken as part of the manage~

ment progrem., These relate to runoff and erosion control (page 103), community facilities aleng

the ghorefrzont (page B¢ ), sccese dedicstion requizements (page 77 ), and floodsble areas

(page 50).

Third, Special Planning Avress and Netural Reserves. The program document designstes all maangrove

vetlands and seven additional sreass sa Special Plesuning Aveas, defined as important eeosetal ze~

source areas eubject to serioue presesut or potential use conflicts snd therefore requiring de-
tailed planning (page 165 ). Within these areas, additional zeviev of development will be
conducted, end these areass will receive priority im the allocation of scaree public funds for

planning, regulations, enforecement, and the provision of appropriaste publie facilities,

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

served in eubetantially their prasent conditien (page 165 ).

Fourth, proecedural sad orgenizational changee will be made to assure effeetive implementatien ef

the policies and coutzols. A Cosstal Hapagemsnt Usit, administzatively located in the Offiee of
the Seeratary of Natural Reseurcas, has several hay respemsibilities for guidieg eoastsl devel-
opment (pege 169).
Por prepering detailed poliecies and plame for Speeial Plesning Arese and Hatural Raeerves;
FPor proposing designation of additional sreas; and

Por participatieg ian the ravisw of cosstal develepmant propesals.

The Cosstal Managemssnt Upit will alee be respoosible for formuleting work plams eod programs for
cousta] managesent, for establishimg prieorities for carrying ecut the work progzem, asd for moni~

toring progress in esrrying it out.
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Bo ACTIVE MANAGEMENT OF COASTAL RESOURCES

Aetive management of coastal vesouzcee is the eeccond broad element of the coastal program
(psge 171). Hany sstablished management activities are the reecpomsibility of DNR, Sevexal

inoovations are to be undertaken as part of the cossetal management program:

Pizst, building uvp fieald serviecee and facilities (page 173. These activities isclude

trgining and enlarging field staffs, providing them with equipment, imstrueting childrzen
and adults abeut nmatural systems of the eosst, planning for field serviees, and cetablish-

ing eoncentrated management &8read.

Second, erganizationsal changes will be made to aseure effectiveness of fiald services

(page 175). The Coastal Menagement Unit will have responsibility for preparimg detailed
plane for field eevrvieces and facilities ase well ase for coastal overview, moniteriamg, and

grant administration. Another organizatiesal chauge is the ereation of the smew Ranger Corpe.

Thizd, estsblishing & system of natursl reserves (page 176). The program imcludes prepara=~

‘tion of legislatien for sueh a system, ultimately to include marime, estuarime, and terres-

trial aress.

Fourth, clarifying and extending publiec property righte in coastal resources (page 177),

This imcludees buying edditional cosstal preperty rights, ae well as statutory elarifieation
of existing zights. Im addition, one of the new policies established by the Program is

intended to sesure publie zighte of aeceess to surplue FPederal beaches.

Fifeh, other measures to protect cosstsl resources (page 178). These isclude the adoptien

of additional raegulations governing coral axtraction, sand extraetion, gquatter communitias,

and asreheolegienl site protection. Alseo to be undertsken as part of tha Progras is sov up-—

dating of the oil opill coamtisgenecy plan.

Ce PROKOTING COASTAL DEVELOFHENT

Altheugh sevaral ceestal davelepment neadse ave identified (Chapter 3), fav of them have proves
appropriate for respsasive aetieom as part of the cesstal masagement progrea iteelf, The mest
important respsase to bs undartsken a8 part of the progrem is the cendueting of feasibility

etudies of altermative scurees of sand for construetion (page 179 ).




b, RESEARCH

The final element of the program is researeh (page 180). This includes policy rvesesrech (on cosstal

erosion hezarda, beach aceess, and geologic hazarde); economic feasibility etudies (on altermnative

sand sources); resource and hagard inventories (mapping of coastsl high-hszard areas, ecmpletiag

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

Reserves, and field lsboratory activities in the Guanica Forest),

10
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PART TWO: THE PUERTO RICO COASTAL MANAGEMENT PROGRAM



INTRODUCTION



INTRODUET 1ON

Os this small and meuntainoue lsland, four-fifthe of all the level land lies in the coastal plainm.
Thie limited land area must asccommodate most of Puerto Rico'e future development. Diverse demsnds
upon thie lend and ite berdering waters imevitably ereate confliets. Resolviang these conflices,

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

ia 1972, o group of citizens, eoming together to form the Committee om Puerto Rieco and the Ses,

reeponded to thie challenge, Their report, Puerto Rico and the Sea, ideatified ervitieal eosstal

probless and recesmmended ateps towsrd their eolution,

Ia 1974, the Department of Hstural Besources (DNR) and the Planning Board alse reepounded to the

challenge == by eetablishing a joint program to prepsre a mevagement plan for the cesst. The
eoot of this program has been substentially supported by grants frem the U,S. Department of
Cozmerce. The grante have been adminisgered through the Office of Coastal Zone Mangement puzsu~

sat to the Federal Coastal Zone Management Aet of 1972.%

Chapter 1 of this document providee ap overview of Puerto Rico's coastal rasoureces and auggests

seme ovarsll problems and objeetives to whieh coastal management must be related,

In 1975, while the coastal menagement progrsm wee being prepared, the Planning Board prepared &
statement of Land Use Objectives and Publiec Policies., That etstement is the first element of the
lglandwide Lend Use Plan mandated by the Boazd's 1975 Orgamie Act. After extensive reviev by
Commonvealth agency heads and the general publie, followed by fimal etaff revigion, the Objeetives
and Policias were formally adepted en June B, 1977, god approved by the Governor oo June 22, 1977,
Those ebjectives and publie poliecies whieh getablish en islendwide poliey coutest for the Coasstal

Management Preogram, arxe set forth im Chapter 2,

Chaptar 3 epnsiders Pusrteo Riece'e coastal problems: coastael hegards, ecastal raseurces, coastal
developmant needs., Pindinge deseribe the mature and extent of esch problem discuesed. Aay
established pelieise for dealimg with the problem are then veted, followad by sn exeminstien of

what is baing deme =~ and wvhat weeds te be doma —— to zaspond to the problea.

Chaptar 6 combinee the nesde deseribed in Chapter 3 into & Coastal Hanagemast Progrem, adding

procedural spd imstitutionsl ebanges nececsary to essure that those mesds are satiefied.

¥Pureuant te this Act, Pusrto Riec bas defimed ite coastal zome. The beumdazias of the eesstal
ema are epeecified inm Appsediz B and ave showo os Maps 30 te 37.
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Appendix A deseribes Cozmomvaealth and Federal agencies whose activities affect che coast of

Puerto Rico.

Appendix B relates the Puerto Rico Coastal Hgﬂ@ée@eat Program to requirements of the Federal

Coastal Zome %éﬁgg@a@éz Aet of 1972, as e=ended.

Appendin C describes the Special Planning Arcas designated ia Chapter 4 &8 well as proposed

Natural Reserves.

Appendix D deseribes comsultation with Cosmmonwealth and Federal agencies durimg preparation of

the Program.

Appendiz E describes public participetien during Program development.
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CHAPTER 1

' THE COAST OF PUERTO RICO:
AN OVERVIEW



CHAPTER 1

THE COAST OF PUERTO RICO: AN OVERVIEW
PHYSICAL AND ECONOMIC CONTEXT

Lyiég between the Atlantie Ocean and the Caribbean Ses, Puerto Rico is the easternmost island of
the Greater Autilles (see HMap 1). It is sbout 100 miles long and 35 miles wide, with a total
land area of 3,42] square wiles. 1I1ts population, which in 1970 was 2.7 million, is eetimated to

be 3.2 million teday, with a resulting deunsity of about 935 persons per square mile.

Hever @@aaectad'by @ lsnd bridge to a continmental land ares, the leland was ereated about 100
millien yeare ago 88 & vesult of voleanie setien. About half of Puerte Rieo's surfaece eeonsiste

of mountaine and hille with slopas of 45 degrees or more.

The eoastal lowlands resulted frem suceessive inclinations of the voleaniec mass, the erosien of
ite mountaine, the deposition of alluvium at the mouthe of rivers and ite redisgribution by oeesn
wvaves gnd ecurreats, the formation @f’c@tal teefs, sud sea level varistions during the eocuree of
geolegic time. The velatively level coasstal lende sew cemprise about 700,000 euerdss®, one=third

of the land asrea of Puarto Riee, and asbout B0 percent of all level land on the Island.

The mountainous topography of the Island and the pattesn of praveiling vnortheasterly winds aceount
for the distribution of rainfall, whieh is most heavily councentratad ever the Sierra de Luquille

in the east aud over the moustaine of the west., Coastal plaine reeceiving the heaviest precipita-
¢ion are in the west, the poutheast, and along the nozth eoasst. The coastal plains bordering the

eouth coast are largely arid., MHost of the largest rivers flov toward the lsland's north coaet.

Vegetation distribution is also influenced by reinfall patterms. The vegetation of the north and
wast coasts is classified as eubtrepieal moist forest (e.§., the Derade fovest), while the south

and pouthvast cesets have subtropical dry forest vegetation (e.g., the Gusnies dvy foreet).

NATURAL SYSTEHMS
in eddition to meteorolegical faeeovs, the shape snd orientatiocn of Puerto Rico and the width of its

insulay shelf influence the type and lecation of matural systems found along the coast (see Hap 3.
Coral reefs ave spaced elong mesrly the full lemgth of the scuth coast because the wide insular shelf
there ham allewed the formation of offshore islamds, and becavse south coast vivers bring relatively
licetle suspended sedimenmt to the sea. On the other band, the western ewo-thirds of the nerth coast
is emtirely lacking in coral reefs, largely because the narrow shelf has preveated the formation of
offghore islapds, spd the large north-coast rivers brimg euch suspended sediment to the eoastal

s

waters.

“Cne cuerda equals .97 acre.
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The imsular shelf is balieved to possess yet unexplored mimeral deposits as well as submarime %
sand deposits. The shallowv tropical vaters above the imsular shelf eften harbor eoral reaf

formations with abundant fish life.

Landward, the coastal plain hes widely varying festures includimg voecky cliffe, eand dumas,

baaches, karst hille and sinmkholes, fresh end salt water lagoons, coastal forasts, msngrove

svempe and marshes, salt flats, and flood plains. The ares where land snd sea meat is char-
aceerizad by highly preductive biological syetems, the result of nutrient comcantration caused 4
by eidal asetien, alluvial sile, and shellov waters. Delicace balamcing of many of theee elements

in mesr-ghore waters fostars the comcentraticn of biologiecal orgenisme, such as dinmoflagellatas, .

emong others, resulting im the phencmsucn of bicluminescent lagoons.

EVOLUTION OF OCCUPANEY PATTERNS

-

s

Aveheological evidence indiecstaec that the first ishabitants of the Island arrived durimg the f£irst
century A.D. By the time of the Spanish comquest im the fifteenth ecemtury, the Island of Borinquen
vae imhabited by the Arvswaeks, & paople native to morthern South America, who had migrated several <

canturies earlier., At that time, batween 60,000 end 100,000 psople lived oo the Island (see Map &),

Fifey villeges, some of whieh housed as mamy as 3,000 to 4,000 inhabitamte, were distributed
throughout the Island but were prinmecipally lecsted alomg the cosstal plaine and on the level land
of the imterior vallaeys of Caguas and Utuado. A rudimentary trepical agriculeture = devoted
primcipally to the cultivation of yueca, the stapla crop of the Arawsks =~ eccupied between

52,000 and 100,000 cuerdas.

Disease and forced secial éhéng@ resulting frem Spenish colonizaticn at the turn of the sizteenth
century greatly raducad the Avavak population, and this declime was net compsnsaced for by European
migration., By the wmiddle of the eighteenth cemtury, the Island had ealy 45,000 inhabitants, about

half the population prior ¢o Spanish gule.

Puarco Rieco's populatiea practically deubled batwean 1765 and 1775, as a result of a Buropean pop-
ulation explosion amd the velazastien of strice Spanish imsigrecion lave., lIsmigretion veceived

an additiomal stimulus frem referms im 1815 whieh permitted emtry of noa-Spemish immigremts. Ib
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62 yeare, fvea 1765 to 1827, the lsland’s populacion muleipliad eight=fold. Thus bagan a long=

gera rioe in populgtion which has eontinuved to the present.

Lond demand has increased with populstion growth., The coastal lowlands were progressively trane-
formad frem virgie foreste to farm lande for the cultivation of riece, cottoun, tobaceco, cocenut
palme, and euger csme. To meet the ueeds of a rising populastion, food imperts inecreased; before
the end of the niaét@eﬂih century, the population had grown beyond its capacity to feed itself,

To balanece the cising coote of imported food, axportae had te be inereased,

Sugar eane's high produetivity vata, the asdequacy of imsular farmlands for ite cultivastion, and
the zapidly ezpanding United States market, made sugar cane an important cash erop upon whieh the
local acoaeay iaé?@agiﬁgly ezms to depand, The ehemge in sovareignty followimg the Spanish-
4demarican War proapted major investmants of U.5. capital which, in combinmation with technelogical
develop=sat, geve a ms8jor etimulus to expansion of the sugar industry after 1898, Hore land,
mainly io the flat cometal plaine, was converted to sugar cane cultivation, and the sugar indus~
Ty s68n becsme the sconeay's driving forece, Ks a8 result, eosetal forests were progressively
eliminated, snd foosd erop eultivation was displacad tovard the meuntaine to acce=modate extensive
eugsr came plantations., Eventvally sueh etaples as riee and cotton disappeared sltegether. By

the mid-twentieth eemtury, Pussto Rico's eaeoncmy largely depended on a2 simgle erep = sugar eane.

Puerto Rieco remaisad ap agrarian society votil the mid-1940's, However, the post-Werld-War II ers
gave rise to nev dirvaetions —- directions that transformed the sotiety and placed heavy demands on

Puarto Rico's limited lend and natural resouree basa.

INDUSTRIALIZATION

Pustto Rice's ezpsrience with msderv iadustrisl devalopmast begau with ae emphasis on attracting
laber—intennive, light ieduetsy. Ey the late 1960's, bewavar, risimg wage ratas im Puerte Rieo,
coupled vith ceapstitica from lewv-vage countries, redueed Puarto Rice's ability to attraet labor-

inteneive industry.

Tachuological edvepces in maritime trensportatien achiaved duziang World War II, as wall se a U.S,
patrolewn import poliey fsverable to Puerte Rico, made possible the establishmsnt of heavy indus=
tries based oa bulk impsetaticn of foraige erudes oil. 4s & result, im the lattar part of the
1950'c and in the baegisaing of the 1960°'s, a nev phase of the Island’'e indvstrialization process
bagan @igﬁ the establishmest of & hesvy chemiesl imdustry. Simee them, Pusrto Bico bas baceme

& major preducer of petrelevm derivatives.
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Phyeieal determinante affected the pattern of induetrial lecation., Protected waters and the
availability of several neturally deep harbore helped to attract the petzoleum refining and
petrechenical imdustries te tbe south €east., On the north coasst, extensive artesian aquifere
yielding great quantities of good water were & prime sttraction for the major pharmaceutical ecm-

pleg thet hae made the lsland s major esporter of pharmsceutical produets.

AGRICULTURE

Despite struectursl ehsmges in the ecomemy, land uee in Puerto Rico is still overvhelmiongly agri-

et - e o -t -1

eultural (1,835 square miles out of a vetal areas of 3,421 equare miles)., Only about half of the
agrieultural land ie commerveially productive farmland, end sn even smaller amount == roughly half
a millicn cuerdss - ig flat, fertile, snd in sufficiently large holdings for mechanized agricul-

tuze. The mechanizable agrieultural lande ave mainly located im the cesstal plain. Principal

preducts are sugar cane, meat and pouliry, daicy produets, and fruits., Although agrieculture re~
preeenta 8 lov-wage eector, it seccounte for a siguificant smount =~ 14 psreent —— of total Island

employment.

Ineome generated frem agriculture exerts a significantly higher multiplier effect on the general

|
%

econcuy than sny other major eeetor, including manufacturing, Horeover, although the Ieland's
capaeity to feed ite population has long since disappeared, substitutisg locally grown for im~

ported foodetuffs ecan contribute to & more positive trade balance.

URBANISH AND CONSUMERISM

Puerto Rico's metropolitan sfé§a have grawn dramatieslly during thie ceatury, pactieularlv in
response to Operatien Beetetrap, the successful industrisl development progrsm imnicliated by the
Coznonvealth goverument im the ®id-1940's, The 5ac Juan Hetrepolitaen Azea, for example, as HMap 5
ehovs, grew frem 7,162 everdas ia 1920 o 12,145 im 1960, 34,256 is 1960, sad 51,07 in 1970. By
the 1960's, construction had beceme a major indvwetry, dependent ou 8 oupply of buildable, flat

land, most of whieb ceveisted of alluvisl lowlsuds end eosstal plaiuns,

Puerto Rico's three largest urbssized ereas sre port cities == San Juss, Ponce, and Hayaguez:® The
level eosstal plains surreusdisg thees developimg urbse centers sre subjeet Lo costiauing praseures

to acecmmsodste 8 sesiety that is isezeasisgly ucban and isersasingly affluent.

“The fourth Lergest vrbsnised area, Caguas, 18 leeated in the interier of the lslamd.
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in the ecurse of 8 single generation, Puerto Rico has evolved frem a predeminantly egricultuxzal
ecoucay to a eemi~industrial ecosemy. The Gross National Product has ineressed almost 10 times
evar ite 1950 level and has more than doubled in the last 10 years. Personal iceocme has also
risen drametieally: frxom $343 per cepite in 1950, to §1,705 in 9170, end $2,314 in 1975, Pereonal
consumption exzpendituves have also inmersased explesively. Puerto Rico's consumer ezpanditures
new axceed its Met Hetieunal Product, Thie rising conoumptieon level has been rafleeted, smong
other ways, in imcreased demand for second homes and tourist condominiume, scecmpanied by growing
publie interest inm water—related recrestion., From 1964 to 1967, for ezsmple, the au@b@r‘@f plea-
pure boats rose frea 1,000 te 4,000, inereasing the need for marinas and related beoatiang facil-
ities. Io reepenee to the growing market for second homee and tourist-reereation development,
Bey covstzuetion has extended into rural cosgstal srees. This trend has stirred ecencern because
of the adverse enviroamental impact sueh setivity csn have on natural areass, 2s well as because

of a dasire to preveat the buvilding of a "wall" of coudeminiums aleong the sea.

THE CHANGING ECONOMIC STRUCTURE

The struetural changes in the econocmy of Puarte Rieo are illustrated by the shift in importance
of esevaral seeters that eontribute te the Gross National Preduet. Table | shows this ehift.
Unemployeent dropped frem 13 pereent in 1950 to 2 record lov of 10.2 pereent iw 1969. Since

then, hewever, unemployment has visen sgharply te a record high of 2] pereent in 1976,

TABLE 1

CONTRIBUTIOR OF SELECTED. ECOROMIC SECTORS TO GROSS WATIONAL PRODUCT (GNP) AND EMPLOYMENT

Percent of GNP Pereent of Employment
Selected Seeters Selected Seetors
1950 1975 1950 1975
Agrieulture 17.5 3.6 35.6 6.6
Henufactuzing 15.9 29,9 9,2 18.7
Services (ineluding touriem) 5.9 11,8 12.2 16.2
Lecal govara=snt 9.9 18,7 7.5 20,4
Trapefar payesats (Federal
ezpenditurees other tham
purchaeing goods and
earviees) 4,1 16,3 co e

Sourea: Planoiug Board, Buregu ©f Econcmic Plasming, Dconomic Heport to the Govermer - 1976,
Tablas 4 snd 25,
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Uieth the declime im agrieuleure, Puerco Rieco ralies heavily on impeorted imcermediate goeds and
focdstuffs. This depandency is desomstrated by changes, during the last 25 years, im the commer-
cial balence of peymante. In 1950, Puerto Rico emperted $266,.] million ef govds, but imperted
§350.3 @ilii@ﬂ. yielding e defieit of $10602 millien. By 1970 this defieit had imecressed to

§766 millien. Burimg the mezt 5 yesrs, the deficit more then doubled —— gzeaching $1.812 billien

in 1975. Praventing an even move sericus imbalence are transfer payments by the Fadaeral goveran-
220t. Theese ineressed frem $§73 millionm im 1950, to $315 millica im 1970, and then reached

§1.55 billien ie 1975.

POLICY FORMULATION FOR COASTAL MANAGEMENT

Just g the Puerto Rico Cosstal MHansgemsnt Progras wmust be adapted to the physical characteristies
of Puerto Rico's shoreline, so must it adapt to the social and acomomie realities that have com-
gistently shaped Commonwvealth ?OliGiéﬁ'énd pr@gfé@ga What are socme of these realities?

= Poverty: Despite uspracedanted econcmic growth and structural transformation frem am
agricultural to en vrbap-industrial soeciety, Puerto Rice's par capita income vemains
substantially balov that of the poorast maimland state.

= Usempleymsnt: Even during the best of timas, accerding to Planning Board figures, the un-
employment rate inm Puerto Bieo has fluctusted betwsen 10 and 13 percent., Currently, unem~
ployment is officially estimsted at about 20 pareent of the Ialand's laber foree and in
some municipios it is substantially highex.

-~ Risipg consumer costs: BEmergy, foed, amd transportation are among the major componente of
sharply rising comsumer ceste. Because Pusrto Bieo ia almost evtirely dependent op im-
poretad oil to fual ite industrias, power plamts, end automobilas, vecest inecreases im oil
prices have pleyed havec with an ecomomy loeg acesstomed to low-cost emergy. Because
Puerto Rice impores about 80 peresst of its food, primeipally from mainlamd markets, it is
vulnerable to food priece imcresses elsewhers. Successive imeresses in tramsportetion costs

have added to the priee of foed as wall as other imported predueta.

- Stvingemeies in gOVETE : The affects of the recsesion om tha Pusrto B;e@n econeay
foreed severa rastrictioms im governmamt epeading. Per severel years, capital cemstrue-
tion hee been sevaraly eurtailed. To vaine bedly needed revesuss inm o peried of declinimg
econeaie growth, a 5 pareent surcharge wes imposed on parsensl inmcoms tazes, a 5 pareent

tax was imposed ob mest imports, emd the saleries of goveramast workers ware fregen for

ZI?QQf@a
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For decades, Puerto Bico has responded to umemployment and poverty by vigorously festering eco-
neaie development. No governmental program has had higher priovity. Given the economic downturn
of the last fev years, development objectives continue to be paramount im the formulatiomn of gov-

eramental progrems., HNatural resource conservation, although a subject of growing concern, lacks

equivalent popular support.

Givemn a staggering unemployment rate, a per cééité income level 35 percent belov that of the
poorest mainland etate, and a publie treasury caught between increasing demands for expenditures
and declining revenuss, Puerto Rieco alone could hardly affeord to allocate sufficient funds for the
management of its magnificent shorefront resources. The Federal Coastal Zone Hsnage@enth?ogfem,
which makes Federal gramts available to cover 80 parcent of approved Commonweslth 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 charactersitiecs, Puerto Rico's
cosstal perimeter cam be divided imto eight coastal sectors -- nmorth, northeasst. southeast, south,
southwest, waet, porthwest, and offshore islands. These are shown belov and in more detail on
Maps 30-37. Each of these sectors possesses singular opportumities for development, and each has
an array of fragile natural areas requiring conservation and protection. Two sectors, however,
scandout as particularly vich in natural systems and developmental opportunities == the southwest

and the northeast.
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NORTH COAST: Rio Grande de Avaecibo (Arecibo) to Boes de Caagrejos (Carolina)

The San Juasn Metropolitan Area (SJMA), in the esstern part of the north coast eeeter, is the
largest of the Ieland's urban arese and a major port. The SJMA had a population of 943,400 ig

1975w,

Topography in the sorth ceast sector ie practieally level with extensive karat hilleecks toward
the interier. The fertility of these level lande hae favored the intensive eultivation of sugar

cane (32 tems to the aere) snd pineapple (15.5 tons to the acxe).

Two major non-mangrove wetlands aleng the north coaet, Cano Tiburenss sad Laguma Tortuguero, are
sueceptible to tidal flooding and sre populated primeipally by freshwater biological communities.
Laguaneg Tortuguero, an impovtant natural ares, 16 the only natural freshwater lageesm in the Island,
1t possesses & wide variety of plant species (600), of whiech 35 sre endemic and unique to the la- )
geon., Faunal diversity ie also remarkable. In recent studies by the Dapsrtment of Natural

Raesoureas, 18 moluskan gensra, 2) species of fish, end 39 specice of birds wera identified, Be-

cause of ite bielogieal diversity and recrestionsl poteatial, Laguams Tertuguere is ene of a8 mumber :
of areas requiring spscial mansgement attention to imsure that ite valves asze preserved and

protectad.,

Hith ite emposure to heavy wave aetion, the north coast is highly sueceptible to matural eresion,
a eondition aggravated in several locations by men-made activities. Wave setien on the coastline
has resulted in the creation of numerous tombolos and lunate bays. However, most of the nerth

coast beaches consist of thim deposits of sand covering a rocky lowar foreshere. During the win-

ter storm peried, these sands may move offshore temporarily as part of the natural erosien eyele.

The aorth eoast sector contaiss the rivers with the greatest volume of flow en the lsland and the

iargest eyetem of subterreness aquifers. This eystem of squifers has atirscted a major concentra™
tion of pharmeceutical and chemical plantse to the area. Ceologie formatieme off the morth eoast,
from San Jusm to Mamati, bave enecuraged istergst in petreleuvm emplozstion, and discussions of

possible empleretion have zecently been held between private fizrme ased the governmant.

NORTHEAST COAST: poeq ga Cangrejos (Carelisa) to Rio Demajsgua (Ceiba)

This coastsl esctor iveludss the Island's wmost extensive mangroves (approzimately 4,850 geres),

and various salt water lagecns (spprozimstely 941 acres). Together with the maagroves that

*5JHA refere to the Sap Juan Standard Metropolitan Statistical Area., The p@pul§§iaa figure in=
cludes esiz mumicipiee = Catame, Guayoebo, Sen Juas, Csrolina, Bayamon, and Trujille Alte.
Souree: Demographic Unit, Puerte Rico Planning Board,
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suzzound them, thase lagesus are nursery areass for eport and commereial fish. The wide insular
shalf teward the @ast favers the proliferation of coral reefs that eulminate in & chain of small

ielands (La Cozdillers) eeding io Culebza and Culabrita.

Cozal and zeck reafs protect these coasfs, causing tranquil waters and ereatiag conditioss faver-
able to the formatien of abundant sandy beasches that border 78 pareent (45.8 kilemetezs) of the
eoastline. The extensive ivsulsr shelf, and the presence of reefs and maangroves, 8upport an

sbusdant marime life, makisg this portien of the eosst very atteactive for aquatie reereational

setivity,

Topography ie predeamisantly laval from Beca de Comgzejoe to Puata Pereha ia Luquillo, East of

Puuta Percha, eztensions of the Sierza de Liquillo come down to the coastline ereating hills and

vallaeys.

The rain forest of the Caribbean National Porest locally called El Yunque and the chain of small
islande known as La Coxdillera augment the attraction of this area for tourism, This potential

has generated encrmsus pressure for the comstruction of tourist complexes snd susmer residences

on the eeast,

Tha growth of the usasby $am Jusn metropolitan area is, mevertheless, the factor that eentinues
¢o generate the largest demand for level land im this area. High population density and coneen-~
tration of ecomemic activities eoculd have major adverse effects on the integrity and quality of

the ecological systems of the moeztheasst.

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

The southesstern eoastline is sn altersation of reeky hesdlands, partly shapad by marine eresion,
and véllgy@ of alluvial wmaterial that, se & result of wave setion and marioe deposition, form
bread besach plsims. Nerth of Punts Lima the coastlive copsists of mangroves, rocky headlands, and
s fev small baach plains and peckat bsschas., This end of ¢the I1slsnd ie bordered by am issular
ehelf, with abundaunt eorsl sod mscine orgeniems, that ezteads esetwasd to the meighborisg Virgis

Islasda.

ems 8ge abundant

Average somusl caluvfsll is high, with a zemge of 55 to 80 imches., Hivars and stre
end masnder through mazrev V-shapad valleys. The most drematic axemple of these is tha Hauwabe
Valley situated batwesn the Cuehills de Pandurss sad the Sierve de Guadarrzaya, which reasehes to

the vatexr's odge. Thesa twe formaticas and their forested landecapes barber ao importast wildiife

23




habitat. Cultivatien of esugar ecame is the predeminant land use; extensive irrigation canals are

€eE=200 ., :

Roosevelt Bosds, the largest military base in Puerto Rico (25 percent of sll silitary holdings on
the 1slend) is lecated along this eesetal stretech, At Ysbuces, a large man-made harbor serves the

Sun 0il Company refinery snd related iedustries.

SOUTH COAST: Rio Grande De Patillas (Patillaa) to Rio Tallaboa (Penuelss)

The arid eeuth eoast seetor is & low lying alluvial plan ezcept for a short streteh betveen
Tallabea and Puata Cuchara where the mountaine extend te 8 coastline shaped by wave erosgion and

fringing reefs., The rast of the eoastline is eigher beaech plsin or mangrove.

Ponee, located in the wastern pact of this seetor, is the second largest metropolitan ares == and
seeond largest port ity = on the Island (San Juan ie the largest). The urbanized portion of

the Ponce Metropolitan Ares asccounted for s population of 128,233 in 1970,

To veduce chronie unemployment, the Pusrto Rieco Ecovcamic Development Adminietration has proposed
the establishment of heavy industries in the ares, espeecially oil and pharmaceutical related imdue-
tries. Howaver, the vater seeded te 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

yieldiang 228,000 scre~feet per year to the south eoasst region.,

SOUTHWEST COAST! Rio Tallaboa (Penuelas) to Pusta Guaniquilla (Cabo Rojo)

Topography is generally hilly with the ezeceptioo of level aress near Tallabes, Guayanilla, Guaaiea,
Pole Ojea, and Bogueren. Precipitation is lew == 35 inches snnvally = which gives tise to the
zerophytie (desert-=typs) vegetatios that sbounds sloang the cosst. The absence of alluvium and the
relatively vide eztension of the imsular shelf alesg the scuthwast cosst have permitted the preo-
liferation of eoral resfs and bioluminescent vwaters — natural systeme sustaining a feod ehain
ghat contributes te the seutbwast's fisheries rescuress, whieh are sbundant cempared te these of

the rest of the lslaed.

The dry forest of Guanies (9,582 seres); the msngrove swemps of La Parguera, Bequeres, and
Pitahaya (1,681 ecres); the vesfs of Hergserita end Turremeote; the beaches of C@ﬂs Gords, Bahia
de la Balleea, Bl Cesbate, Caleta Salisa, Punta Veotees , asd Bequeron; the bird resarves of the

svealth's Bogueros Bird Rafuge (970 sezes) are

‘Cabo Bojo Hatiemal Wildlife Refuge and the C

ezemplas of the matural waalth of the scutbwasters cosst.
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The level interior lande of the southvest isclude fertile agricultural areas appropriate for mech-
anised agricultuze. To mazimize this agricultural potentis  smoung the riehest in Puerto Rieo, the

Lajes irrigation system bhas been estsblished, to, cempensste o the scareity of raimfall,

A gelatively lov population density == 342 persops per squar. mile in 1970 == has helped preserve
the vieh biclogical systems of the southwest. It is projected that by the yesr 2000, populatioen
will have imevessed teo 72,000 iahabitaaz@‘as 400 par square wile. Residential land demaund in the
southwest will coatinue to be relatively small. On the other hand, the scenic attractions of the
seetor have generated & specialized demand for land for condo-hotels, summer and waekend resi=
dences, gnd other tourist setivities. Sinece these tourist-velated setivities asre generally located

oa the very border of the litteral, they eould threaten biological systeme of the region,

The maritime eonditions produced by the protection given by offshore islande and in some instances,
by the Island of Puerto Rico iteelf, and the presence of natural ports in the southwest offer op-
p@?tuﬁitias for the establighment of heavy industries that require port facilities, such as petro-
ehemical compleres. Todsy, for exsmple, a petro-chemical complex in Tallaboa ocupies 1,649 seres,
and additional heavy industrisl eites have been proposed freom time to time., Because of the unique
bielogiecal systeme of the eouthwest and the opportumities that they represent for recreation and
touriem, propossle for industrial devalopment ereste important land- and water-use comfliete. It

is cousequently important to provide for balanced land-uee pattaerss whemever poesible.

The reereatiounal potential that this area offers is probably the grestest on the Island. The bie-
luninescent bay of La Parguers, the Dry Forest of Guanica, auvd the 16 kilometers of sandy beaches

are eutstanding features.

Approzimately 10 kilemeters (66 pareent) of these basaches are not accessible to the public at pre-
sent. Enamples include the beaches of Bahis de la Ballena and El Combate. Ian geme cases, access
is diffiecult bacause of the tecrain and bescavee of remoteuees from principal highways. In other

eagas, the beaches ean ba reaehed oaly by privaete roads closed by property owaazs.

in summary, ceareity of water limits the potential for uzben developmesnt in the seuthwest. Other
eharacteristies, howvavar, offer important oppertunities for teuriem and recrestion, and, with iz-
rigatien, for sgriculeure. The morphology of the ceast and the mavigsbility of its watere likevise

favor the developmant of industrisl port ecmplezes.
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WEST COAST: puntas Guaniquilla (Cabo Rojo) to Rio Culebrimas (Aguada)

The west coast, like the southeast, is charascterized by valleys defined by wountin 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 sbundance of water makes the principal valleys of the area ==

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

in the southern porcion of this seetor, beach plains predominate. However, norch of Punta
Guanajibo, theve is a variety of coastal charactaristics: vocky shorelines, mangrove stands, and

fringing veefs,

Mayaguez, located midway betwean Punta Guaniquille and Rio Culebrimas, is the Island'e third

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

Anaseo, north of Maysguez, is potentiaslly am ares of great agricultural importamce becauee of
highly productive soils. The Planning Board has proposed the ares for agricultuxal wees. In
addition, it ie potentially an excellent site for a port amd for heavy industry. The site has a
good approach to the sea gnd favorable uéléﬁd features. Development north of Anaseo would be lime-

ited by topographiecal conditions, but there is ample land to the south.

e

Wickel deposivs with an eetimated gross value of §1.65 billion sre located in barrio Guanajiboe,

south of Maysguez. Hining asctivities could affect ecme 1,850 cuerdas over a 2S-year period.

NORTHWEST COAST: g4 culebrinas (Aguada) to Rio Graunde de Arvecibo (Arecibe)

This sector == the tableland of the northwest — is characterized by & hilly interior end rocky

cliffs along the coast. These cliffs, some a@s much as 300 feet high, are a tourist attraction
because of their dramatic scenic besuty. MWevertheless, eince the coastline is exposed to direct
vave action of the ses, the potsntial for aquatic vecreation is limited., The sand dunes on the
ecoastline avre an important vesocurece, and submaribe sand deposits off the coast of Isabela are

important poteantial rescureas.

The lizestone bluffs of the nerthwest cosst bave baen shapad by wave eresion. Along muech of the
coast, the bluffe aztend seversl hundred maters or more back from the shorelime, with beach plain
between the bluffs and the water. 1m the Jobos Beach area im 1sabala, an extensive system of sand
dunes exists. These pose g major é@@@t@l issua bacause of extensive mining whieh threatene the

resource. Last of Isabela, besches ara gemarally mervow, comsieting of thin layers of sand over &
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roeky ehereline. Despite numerous rocky headlands that separate these beaches, adjacent sand

dunes supply most of the beach sands by landvard evosion and 'wtoral migratiom,

»

Borinquen Airport, the former Ramey Air Force Base nov being sed by the Commoawealth, has the
longest ruaway in the Caribbean. In addition, it has extensiv. aviation infrastructure, more
than 1,000 housing uvaits, and recrestional facilities, including an 18-hole golf eourse, pools,
and besehes. These facilities suggest the poéential for commercial paseenger and air cargo ser=
viees, tourism, and related industries., Major steps towards the realization of this potential

are ecurreatly being taken,

THE OFFSHORE ISLAMNDS: including Culebra®, Vieques®®, Mona, and others

The principal offshore islands of Puerto Rico sre Vieques (33,970 cuerdas), Culebra (7,180 cuerdas),
and Hena (13,900 cuerdas). The topography of the first two is eimilar, characterized by small
"hills. Rainfall on these islands is light. Vegetation is the same as that of the semi-arid south
coset of Puerto Rico. Portions of the coasts are bordered by mangroves, and eome of the baye are
bieluminescent., The elarity of coastal waters coantributes to the presence of coral reefs in the
nesr-ghore waters. - These waters also provide favorsble conditions for marine 1life and recrestional

bogting.

Econemic activity on Vieques and Culebra is limited, The emall population is supported by subsis-
tence agriculture and fishing, limited industry and tourism, and civilian employment generated by

the HMarine Corps base on Vieques.

Hona is predominantly e limestone tableland surrounded by ecliffe interrupted eporatiecally by bands
of beach. Lov rainfall and the extreme porosity of its soils result in a vegetation typified by
dry cosstal forest. The island is uninhabited; its flora and fauna include a large number of

endemic species, The prineipal value of this islsad is as a natural reserve.

The ether emall islands, the majority of coral origin, are uninmhabited and refleet natural coandi-
tions similar to the islands previeusly deseribaed, The mauy fringiog islande of the south coast

of Puerto Rico are also very important in numarous ceastal processes.

“Culebra is discussad in The Culebra Segmant of the Puerto Rico Coastal Zome Management Program.
**Yiequas ie deseribad in Appandiz €, Desecription of Special Planning Areas aud Natural Ressrves.
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Conclusione and Weaeds

The development of this wmountainovs Island is ceoncantrated in the coastal plain. Timbar stands

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

Simce the 1940'as, the socip-ecomemic structure of the Island has been transformed. A largely agri-
culeural and rursl society hes moved far toward industrializetion and urbamizatien. This trame-
formation has placed enormous pressures on coastal land and water resources, giving rise ¢o con-

flicts, which have contisued up to the present.

Se=2 past davelopmant has irveversiblly limiced eptions that omce ezisted for agrieculture, for
recreation and tourism, end for retaiming wildlife habitats and nursery avess for propagation of
maripe life. To minimize futuve conflicts in cosstal land and water use, the finicte supply of
resources Bust be earafully eveluvated. Devalepment must be based oo carefully conceived plass
that emphasize the sccommodation of multiple uses. And some sreas must be singled out for pre-

sarvatien im their natursl state.

Population projects indieste that urban prassures upon cosstal vesources will grov significantly.
Competition among alternative uses will asccordingly intemaify. The dymemic mature of cogstal pro-
cessas addes to the importance -— and the diffieculty - of reaching sound use decisions. Coastal
ecosystems are such that an apparently isolated gction may affect an extensive avea. The extrac~
tion of sand from a viver mouth, feor example, may aggravate the ercsiom of several kilemeters of
beach. Polluctants from a single factory may affeect coastal sggriculture over an e@ztemsive area.
The ehallenge of coastal management is to achieve developmsnt in harmony with the coastal envi-
ronment. Am integreted plenning process that identifies the intarsction aemong demands and ze-

soureas is essantial to mest this challaenge sueeessfully,
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CHAPTER 2

COASTAL MANAGEMENT FOR PUERTO RICO: OVERALL OBJECTIVES AND POLICIES

To resolve eonflieting demands on its limited resources, Puerto Rico leng ago established programs
of plasning end resource msnagement. Those programs spply throughout the Commonvealth = to the

ecentral mountains end valleys ae well as to the cosetal plains and waters.

Pederal financial aid for & Coastal Hanagement Program will permit Puerto Rico to give new empha-~
eis snd sttention to coastal needs and resources., Planning and coutrol measures can be refined;
ssnagement capabilities can be stremgthened. All of this represents an important opportunity,
for novhare in Puerto Rieo are the resourees richer tham on the eoast, and nevhere are econflict-

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

Yet the Coastal Management Program must remain an integral part of programs established to serve
the Commonwealth @8 & whole. The eceast iteelf deoes neot ezist im isolation; its resouvces cannot
be used mest wisely, and the demands plaeed upon them ecannot be satisfied, by looking to the coast
alone. The Hanagement Program, even while foecusing on the coset, must maintain awsreness of the

larger whele,

To this end, the objectives snd policias and program elements of the Coastal Management Program
all velate as cleosely ss possible to objectives sud policies snd programs established for the
lglgnd as a whole. This ehapter sets forth the objectives and policies established by the
Objeetives and Policies elements of the Islandwide Land Uee Plan, adopted by the Puerto Rieco
Planning Board on Juse 8§, 1977, and approved by the Govarnor on June 22, 1977. This establishes
a generalized poliecy framework for management of many of Puerto Rico's resources in all parts

of the Commoowsalth, imcluding the ceoastal zoss,

As a0 elemsng of Puerte Rico's lslasdvida Land Use Plem, the overall ebjectives and policies
guide both publiec and private developmsat. The legsl effect of the Land Use Plan ie explained

in Chapter 4,

The lslaudwide Lande Uss Plen estsblishaes feur gemeral objectives, whiech also serve ae gemeral

objeetivas for eoasstal mamage=mant,
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To achieve the ovarsll ebjeectives, the Islandwide Land Use Plan establishes genmeral poliey im eiz
eubjeet sress: Urban development, industrial development, agricuitural developmeut, floedable araas,
infrastructure, snd watural aress., Thase policies form the base upon which many of the moze
d@téiled policies and program elemsnts of the Cosstsl Management Program are built., Beecause of
their importsmee, the gemeral objeetives and polieies establighed by the Land Use Plan aze

eet forth here in full:®

“Ihe remainder of this chspter is ao official Baglish trauslation of the Objectivas and
Pelicies of the Land Use Plau, as sdopted by the Puerte Rico Planning Boezd on Jusme 8, 1977,
aod approved by the Ceverser ea Jume 22, 1977, As e=plaived io Chapter 4, all devalop=ast
muet be consistent with adopted land use policies,
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CENERAL OBJECTIVES

1.00. TO PROMOTE OUR DEVELOPMENT BY JUDICIOUSLY UTILIZING AND AT THE APPROPRKATE MCMENT

@w@@ﬂ

30@@0

ALL THE POTENTIAL OF LAND AND NATURAL, ENVIRONMENTAL AND CULTURAL RESOURCES.,

IT IS RECOGNIZED THAT THESE REPRESENT AN IRREPLACEBLE VARIETY AND RICHNESS OF
ALTERNATIVES FOR OUR DEVELCPMENT AND IT IS ESTABLISHED THAT THE BEST USE OF THIS
POTENTIAL AND OPTIONS FOR ITS DEVELOPMENT IS THAT WHICH:

SERVES THE COMMON INTEREST OF ALL PUERTO RICANS AND NOT THAT OF OHE OR SEVERAL
SECTORS IN PAKRTICULAR,

YIELDS FROM THE INHERENT CHARACTERISTICS OF TIHE RESOURCE THE BEST POSSIBLE
CONTRIBUTION *OR OUR DEVELOPMENT, CAUSING AT THE SAME TIME THE LEAST ADVERSE IMPACT
ON OTHER RESOURCES, AND ASSURES THE FUTURE AVAILABILITY OF RESOURCES WHICH REPRESENT
A UNIQUE OPPORTUNITY TO PROVIDE FOR TIIE COUNTRY'S FUTURE NEEDS.

TC PROMOTE A REASONABLE AND JUST DISTRIBUTION OF THE BENEFITS OF DEVELOPMENT I ARD
BETWEEN THE URBANIZED AREAS AND THE OTHER GEOCGRAPHIC SECTORS OF THE COUNTRY, ACCORDIIG
TO THEIR NEEDS.

TO CREATE AND MAINTAIN THE CONDITIONS UNDER WHICH MAN AND NATURE MAY COEXIST IN
PRODUCTIVE HARMONY, SO THAT PUERTO RICC MAY ACHIEVE THE GREATEST ENJCYIENT FROM THE
BENEFICIAL USE OF THE ENVIRONMENT WITH ITS LEAST POSSIBLE DECRADATION COMPATIBLE WITH
THE FOLLOWING:

- The fulfillment of each generation’s responsibility to act as custodians of
the environment for the benefit of future generations.

= The guarantee of the existence of accessible, safe, healthy and sesthetically
pleasing landscapes, for the enhancement of our culture, spiritual values, end
for their enjoyment by all.

= The preservation of the cultural and natural aspects of our heritage and the
maintenance of an environment which could offer selection elternatives to the
individual.

- The improvement of the quallty of renewable resources and the proper use of
non-renawable resources.
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4,00. TO PLAN, ON A BASIS OF BROAD AND EFFECTIVE PARTICIPACION OF ALL SECTORS OF THE
POPULATION, DIRECTED TOWARDS:

- The greatest citizen perti.ipation and support im the process of diagnosing
our problems, investigating their causes, esteblishing our common objectives,
identifying alternatives, and coordinating the implementetion and evaluation
of plans;

- Esteblishing an effective process of communication between the government and
the cltizenry;

- Impﬁementatibn principally by means of positive incentives rather then restrictive
forms of control;

- Maximum productivity of govermmental and private expenditures and investmentsg

= Comprehensive development directed towards the needs and desires of all
Puerto Ricens, trenscending the goal of & mere economic growth.



€€

OBJECTIVE

70 DEVELOP DENSE, COMPACT AND ATTRACTIVE
COMMUNITIES, TOWNS AND CITIES WHICH WOULD
PERMIT THE INTENSIVE USE OF LAND, MINIMIZATION
OF THE ADVERSE IMPACT ON LAND BEYOND THE URBAN
LIMITS, ACHIEVEMENT OF CREATER EFFICIENCY IN THE
INSTALLATION AND OPERATION OF PUBLIC FACILITIES
AND SERVICES AND THE RAPID AND SAFE MOVEMENT OF
THE POPULATION BY MAKING FEASIBLE THE DEVELOPMENT
OF MASS AND PRIVATE TRANSPORTATION MEANS AND A
BETTER QUALITY OF URBAN LIFE.

PUBLIC POLICIES

1.00. TO ORGARIZE AND COORDINATE THE PHYSICAL GROWTH OF URBAN AREAS,

1.01.

To designate in advance, by means of zoning reguletions, those lends
where it is feasible, desirable end convenlent, to direct urban

growth, applying the following criteria:

- Provide enough and adequate land to meet the anticipeted needs
of the urban population as predicted or projected,

- Select @s first priority for urban purposes, lands with the
following charecteristics: lands in built-up areas which are
susceptible to redevelopment and for imcreesing thelr densitles;
pockets of vecant lands {which are not or would not be designated
for passive or active recreation) in the bullt-up arese; lands
adjacent to these eress not heving & high agricultural productivity
{except those indicated im policy B.01) or flooduble
{except those indicated in policy 11.00) and where electrical and
water systems, storm and sanitery sewers, as well as schools,
health and recreation centers, and transportation, commercial, and
other services are available or can be improved, operated and
maintained at ressonable costs.

- Not utilize for urban uses, lends where important natural resources
are located; which mey be environmentally criticel or where existing
pollution represents a health risk to people in thal sector, and
discourage the use of steep slopes.

- In comstal towns, promote growth perpendicular to the coast end
discourage lateral expansion elong the primary roads having direct
access Lo the coast.

- Use the programming and the construction of infrastructure as an
instrument to promote growth in designated areas.
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1.02. To restrict and control sprawl end development of iscleted urban centers,
using the following criteria:

- To require, as s primary rule, that development projects and lsnd uses,
proposed to meet the needs of the present end projected urban populstion
are carried out in those lands identified by urban zoning, after the limits
to this zoning have been designated sccording to the criteria specified
by policy 1.01.

- To permit the development ocutside the 1limits of urben zoning only of
those projects intended to take cere of the needs of the population
residing in those ereas, and, @3 exceptions projects of an urban charascter
(by virtue of their use, density, size, end facilities and services they
require), which fuifiil the following conditions:

- Small projects which do not impair the policy of organizing end
coordinating urban growth.

- Can be integrated into existing nuclei of bullt-up ereas.

- Do not require substantisl public investments (state or municipal)
to cerry out, operate and meintain public services and Tacilities;
on the contrary their development would constitute the more
efficient use of existing services.

- Do not use lends of high sgricultural productivity, lands which are
being operated at present for egriculturel purposes, floodable areas,
steep slopes, where important netural resources which are considered
best suited for other uses exist or lands which are environmentally
critical.

2.00. TO INTENSIFY THE USE OF LAND IN URBAN AREAS

2.01. To stimulate the development of urben regidential aress at higher
dengities, according to the following criteria:

- To promote higher densities in residential eareas, using when
possible, medium density types of housing to achleve & more
intensive use of the land then that which mey be obtained in
gsinglefamilies detached housing or lots, without necessarily
involving in the constructicn of high use-elevaior type buildings.
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- To promote the construction of high density housing in urban centers.

- To implement the necessary and aeppropriate measures so that urban
dwellers prefer medium and high density housing projects to those
of low density.

- Hermonize the proposed density with the conditions in the surrown-
ding areas and with the conditions of the land.

- To avold the constructlon of housing in densities that are not
compatible with the existinginfrastructure or that which may be
provided.

2.02. To intensify the use of lands which are or sre intended for commercial
and service purposes, both public and private, adhering toc the following
criteria:

- Revitallze, where feasible and convenient, the traditional town
centers so that they will continue to be Important places and
dynamic centers by rezoning these areas to comercial districts,
providing parking facilities, improving access roads, protecting
areas or buildings of historicsl endfor mesthetic value, and
locating in these sectors govermmental offices which provide services,

- Stimulete the formation of new urban centers, where traditional
centers are ingufficlent or inadeguate, even after the revitelization
process.

- Maintain edequate relationships among reglonal, sub-regional,
cammunity, and neighborhood centers, end between cammercial areas
in large and amall municipaiities.

2.03. To promote the establishment of urban industriel parks for light industry
which are lebor-intensive as releted to the land-aree




3.00. TO IMPROVE THE DESIGN OF COMMUNITIES, TOWN AND CITIES AND THEIR VARIOUS
COMPONENTS, SUCH AS TRADITIONAL URBAN CORES, OTHER COMMERCIAL AND INSTITUTIONAL
CENTERS AND RESIDENTIAL NEIGHBORHOODS, IN ORDER 7O ACHIEVE A BETTFER QUALITY OF

LIFE IN URBAN AREAS SO THAT THEY MAY BECOME ATTRACTIVE PLACES IN WHICH TO LIVE
AND WORK.

3.0L. Tc encourage proximity and accessibility between pleces of work,

residences, public fecilities end services, and conmercial and recrestional
TaciTitles.

3.02. To encourage integration Intc urban design of natural, historic or sesthetic
attractions {such @s landscapes, shorefronts or other brdies of water, places
of historic or cultural values, end areas or structures of aesthetic or
architectural cignificance).

3.03. To provide those facilities and services needed by urban dwellers, both ag
individual or &s & group, making emphasis on the develorment of plezsan®
and eflicient neighborhoods and communities.

Qb
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B. [INDUSTRIAL DEVELOPMERT
OBJECTIVE

TO DEVELOP Ci/% INDUSTRIES IN STRATEGIC
LOCATIONS 50 THAT INTENSIVE USE IS MADE OF THOSE
LANDS WHICH, BY THETR LOCATION, CHARACTERISTICS
CR THE SERVICES THEY ARE PROVIDED WITH, ARE
BEST SUITED TO SUCH USE, AND IN HARMONY WITH THE
FOLLOWING THREE GENERAL OBJECTIVES: TOC ACHIEVE
THE FULL AND WISE USE OF THE LAND POTENTIAL AND
ITS MATURAL RESOURCES; TO ACHIEVE A DISTRIBUTION
OF THE BENEFITS OF DEVELOPMENT AMONG THE
DIFFERENT MUNICIPALITIES AND GECGRAPHIC SECTORS
OF THE COUNTRY; AND TO CREATE AND MAINTAIN THE
CONDITIONS UNDER WHICH MAN AND NATURE MAY EXIST
I PRODUCTIVE HARMONY.

LE

PUBLIC POLICIES

L.00. TO CONCENTRATE INDUSTRIES ON LAND MOST APPRCPRIATE FOR THIS USE AND TO PROMOTE
AT THE SAME TIME THE MOST INTENSIVE POSSIBLE USE OF SUCH LANDS.

L. o1.

L. o2.

L, ok,

To place those light industries which do npt have adverse effects on the
environment and which require & minimal infrastructure im industris! parks
located within the limits of urban zoning.

To avoid the establishment of industries which pollute, except these where
their exclusion would seriousty affect the econamic develcpment of the

country.

. In those exceptional ceses where it i3 essential to establish industries

which pollute {as defincd by the Environmental Quelily Acerd), these will
be located in preselecled sites, with adequate provisions made to miniiize

their adverse impact on the environment.

To lscate light industries which require & greater infrastructure, heavy
and moderately heavy industries, esnd those termed atypical industries, In
land adapted Lo such uses In accordence with the following criteris:

- To place priority on the use of those lends, which are served by
highways or primary roeds, where sources of electricel energy,
water supply, end sanitary treatment fecilities are present and
which are close to ports, alrports, and are centrally located in
relation to sources of manpower,

- Not to use for these industrial uses high productivity sgricultural
land {with the excepti.n of those indicated in policy 8.01), floodable
areas {except those mentioned in policy 11.00), where important natu-
ral resources are to be found, or which are environmentally critical.

. To concentrate these industiries in industrial parks of a regional
character, previously designating lands which fulfill the sbove
characteristics, avoiding as much as possible the dispersion of
industries in individual locations, separated {rom one enother,
excepting those atypicel industrial projects which might require
particular special locations.



4,05,

5.00.

IR W Uy G

To discourage the use of lands selected for Industrisl uses in asccordance with
the criteria enumerated in policies §.01, 4.02, and .03, Tor other activities
which could significently reduce the extension of lands uvailsble for indus-
tries snd in those cases when the location is aporooriate, scccrding to the
criterim, for atypical industries and/or for major emitters of atmospheric
pollution, to exclude alsc, other types of industries except those which
necessarily have to be located near them.

TO DECENTRALIZE INDUSTRIAL DEVELOPMENT, PROVIDING AS FAR AS POSSIBLE, A LIGHT-
INDUSTRY INDUSTRIAL PARK IN EACH MURICIPALITY; REGIONAL PARKS IN THE DIFFERENT
SECTORS OF THE COUNTRY; AND PERMITTING IN RURAL AREAS, SMALL-SCALE INDUSTRIES

WHICH ARE RELATED TO THEIR SOCIO-ECONOMIC DEVELOPMENT OF THE COUNTRYSIDE.



C. AGREICULTURAL DEVELOPMENT

CBJECTIVE

T0 DEVELOP AGRICULTURAL ACTIVITIES IN ALL
THOSE LANDS SUITED FOR THIS PURPCSE, IR ORDER
TO ACHIEVE THE CREATEST POSSIBLE SELF-SUFFICIENCY
I FOOD PRODUCTION AND AT THE SAME TIME MAXIMIZE
THE USE OF OUR LAKDS TO PROMOTE THE COUNTRY'S
DEVELOPMENT, SPECIALLY THE RURAL AREAS.

6¢

PUBLIC POLICIES

6.00. TO ENCOURAGE AGRICULTURE AS A PRINCIPAL ACTIVITY IN THE USE OF AVAILABLE
LANDS WHICH HAVE POTENTIAL FOR SUCH USE, PROMOTING THOSE PROGRAMS AND
MEASURES NECESSARY TO MAKE THIS ACTIVITY FEASIBLE.

7.00. TO PROVIDE THE NECESSARY INFRASTRUCTURE IN ORDER TO STIMULATE &ND PRONOTE
THE CULTIVATION OF LAND WITH AGRICULTURAL POUTENTIAL NOT BEING FULLY UTILIZED
DUE TO THE LACK OF SUCH SERVICES AS IRRIGATION, ACCESS KOADS, MARKETING
SYSTEMS, AND OTHERS.

8.00. TO RETAIN, AS MUCH AS POSSIBLE, IN AGRICULTURAL USE, THOSE AGRICULTURAL
1ANDS SUITED TO THE PRODUCTION OF CROPS AND ANIMAL PRODUCTS, PROTECTING
THEM FROM THOSE PRACTICES AND ACTIVITIES WHICH UNNECESSARILY DIMINISH THE
POTENTIAL FOR THE DEVELOPMENT OF AGRICULTURE.

8.01. To emphasize the preservation of the most productive lands for agricul-
turael purposes, in accordance with the following criteria:

- To use 23 2 basis, the soils study of Puerto Rieco conducted by
the Federal Soll Conservation Service, and to designate as highly
productive all lands whose soils are included in categories 1 to b of
said study.

- To agsign these highly productive lands to sgricultural uses and
promote the development of these lands for such uses.

- To asign these lands to other uses only when it is clearly demonsira-
ted that there is no other land alternative for the locatior
non-agriculturel activity which is urgently needed end ha
high priority for the country's development.

8.02. To arrest the indiscriminate subdivision of agriculturel lands into small

lots or farms in order to preseve farms in units or adequate size fcr an
economically feasible agricultural operation, using the following criteris:

- Determine the degirability of the proposed land subdivision, evalua-
ting and glving a great deal of consideration to the proposed land
uses of the resulting parcels of land.

- Promote the integration of new subdivisions intc existing residentlal
nuclei, in order to discourage the creation of new population centers
which may increase the cost of public services.



- Encoursge that resulting pafcels of land, intended for non-agricul-
tural use, be s small as possible, depending on the use proposed and
conditions such as topography and soil type, and be consistent with
available facilities and uses.

- When subdividing land for non-agricultural uses; utilize to the
maximum those lands which, when removed from egricultural use, have
the least impact over the level of producticn of a farm.

- Discoursge a&s a generel rule, the loes by meeéns of subdivision of a
farm which would constitute a feasible egriculturel production unit.

8.03. To encourage complementary sctivities to epricultural uses avoiding
situetions where the establishment of such activities ¢n a far would
adversely affect the use of the farm as a tensille arricultural .nir;
promoting the establislunent of such activities in less useful loutis
within these farms, in order to minimize the etfect in its arricultural
production level.

9.00. TO ENCOURAGE TIHE ADOPTION OF MEASURES AND PROGRAMS LEADING TO SOIL PRECER-
VATION IN ORDER TO AVOID EROSION PROTFCT LAND PRODUCTIVITY AND MININIZE
THE ADVERSE IMPACT ON THE QUALITY OF OURt WATER SUPPLIZS AND DETERICRATION
OF OTHER NATURAL RESOURCES AS A CONSEQUENCE OF TilE AGRICULTUKAL ACTIVITY,

0%




D. FLOODABLE AREAS

OBJECTIVE

70 REDUCE TO A MINIMUM THE DANGER OF LOS3
OF LIFE AND PHYSICAL DAMAGE IN THE COUNTRY, A3
A RESULT OF FLOODING AND THE ACTION OF WAVE
SURGE-~-AT THE SAME TIME IDENTIFY AND PROMOTE
THOSE LAND USES AND ACTIVITIES COMPATIBLE WITH
THESE CONDITJONS.

i9

T T

PUBLIC POLICIES

10.00.

10.01.

10.02.

11.00.

TO PROTECT THE POPULATION ACTUALLY RESIDING IN FLOODABLE AREAS OR IN ARFAS
AFFECTED BY THE ACTION OF WAVE SURGE,

To construct engineering works which will, at a reasonable cost, prevent
property demage and risks to the lives ol the citirenry actually afrec-
ted, giving priority to these works ambove any cvther qood ccontrel

Where necessary, to take the appropriate measures tc relocate these
persons.

TO PROHIBIT LAND DEVELOPMENT AND CONSTRUCTION OF STRUCTUKES FOR URBAN
EXPANSION AND OTITER ACTIVITIES WHICH ARE EXPRESSLY ENCLUDED BY CURRENT
REGULATION IN AREAS AFFECTED BY FLOODS AND WAVE SURGE, FXCEPT WilEd FLOCD
CONTROL WORKS OR PROTECTION AGAINST WAVE SURGE ALREADY EXIST, ARE UUDER
CONSTRUCTION, OR CAN BE PROVIDED AT A REASONABLE COST, TO PRUTECT THE
PROPERTY AND GUARANTEE TIHE SAFETY OF ALL THE PEOPLE AFFECTED L 'IICSE
LANDS WHICH ARE NOT AGRICULTURAL PRODUCTIVE, DO NOT IAVE IMPORTALT HATURAL
REGOURCES, AND ARE NOT ENVIRONMENTALLY CRITICAL.

TO STIMULATE AGRICULTURAL DEVELOPMENT IN FLOODABLE AREAS WHICH HAVE SUCH
POTENTIAL.

TO CONSTRUCT FLOOD CONTROL WORKS WITH AN AGRICULTURAL APPROACH IN AREAS
WHERE IT IS APPROPRIATE, AND WHICH WILL RESULT IN AN INCREASE M *7° .
TURAL PRODUCTION,



£. [NFRASTRUCTURE

OBJECTIVE

TO USE THE PROGRAMMING ARD CONSTRUCTION OF
INFRASTRUCTURE AS A TOOL, WHICH, TOGETHER WITH
LAND USE PLANWING, MAY SERVE TC DIRECT AND
PROVOTE THE COMPREHENSIVE DEVELOPMENT OF THE
COUNTRY.

zh

PUBLIC POLICIES

1k.00.

15.00.

16.00.

TO ASSURE OPTIMUM COORDINATION AMONG THE PUBLIC ACENCIES RESPONSIBLE FOR
PROVIDING INFRASTRUCTURE SO THAT IT MAY BE AVAILABLE IN THE MOST ADEQUATE
PLACE AND TIME IN ORDER TO ACHIEVE THE FULL AND JUDICICUS UTILIZATION OF
IAND IN URBAN AND RURAL AREAS.

TC ASSURE THE INTENSIVE USE OF INFRASTRUCTURE IN URBAN AND RURAL AREAS AND
DIRECT THE FUTURE DEVELOPMENT OF LANDS TO SITES WHERE THE NECESSARY
IBFRASTRUCTURE IS ALREADY AVAILABLE, BUT IS NOT BEING USED TO FULL CAPACITY.
WITHOUT ADVERSELY AFFECTING OTHER LAND USE OBJECTIVES AND POLICIES.

TO IDENTIFY AND RESERVE LANDS FOR THE LOCATION OF INFRASTRUCTURE PROJECTS
WHICH, BY VIRTURE OF THEIR SIZE AND COMPLEXITY: POSSIBLE ADVERSE IMPACT
ON THE ENVIRONMENT; OR SPECIAL REQUIREMENT {i.e., PORTS, AIRPORTS, ENERGY
PLANTS, WATER SUPPLY FACILITIES OR REGIONAL SANITARY TRFATMENT PLANTS),
NEED VERY PARTICULAR OR SCARCE SITES, FOLLOWING THESE CRITERIA:

- Use for infrastructure projects which are major air pollution emitters
(as defined by the Fnvironmental Quality Board) or which could have
some other significant adverse envirommental effects, such as odors
or nolges, only those pleces where adverse environmental impact would
be minimal due to the area’s natural conditions, and where the uses
of adjascent lands are not, nor could be, those which might be adversely
affected by the infrastructure.

- Not to use, Insofar as possible, lands of major agricultural produc-
tivity {with the exception indicated In policy 8.01); floodable areas
{except that mentioned in policy 11.00), lends where important natural
resources are found, or which ere envirommentally critical.




F. NATURAL AREAS

OBJECTIVE : PUBLIC POLICIES

7O MAINTATN AND PROTECT OUR ENVIRONMENT, 17.00. TO MANAGE AND JUDICIOUSLY USE, RATURAL, ENVIRONMENTAL AKD CULTURAL RESOURCES.
PROMOTING THE CONSERVATION, PRESERVATION, AND

THE WISE USE OF OUR NATURAL EBNVIRC TAL AND 17.01. To identify the location and potential of our nstural resources and
CULTURAL RESOURCES, AND RECOGNIZING THAT THESE thelir susceptibility to damage or exhsustion, camnpleting the inventory
REPRESENT A VARIETY AND A WEALTH OF OPTIONS FOR of natural, environmentsl, and cultural resources elready begun.

OUR DEVELOPMENT AND AN OPPORTUNITY FOR PROMOTING

THE DEVELOPMENT OF ALL GECGRAPHIC SECTORS, SINCE 17.02. To pramote the sppropriste use of the resources identified in this
THESE RESOURCES ARE DISTRIBUTED THROUGHOUT THE inventory, in e manner consistent with the conservation of renewsbtle
1SLAND, resources, and at the appropriate time in the case of those which are

subject Lo depletion.

17.03. To promote full knowledge on the part of the citizenry about the exis-
tence of these resources in Puerto Rico and to encoursge a continuing
awareness of their importance for our comprehensive development.

17.0b. To avecid unnecessary loss of options for future use of these resources
resulting from the establishment of new actlivities or from the authcri-
zation of new subdivisions, considering among others the follcwing

€9

- Avold excessively increasing the cost of the eventuaml exploitation
of mineral resources a&s & result of suthorizing asctivities or lend
subdivisions In these lands where there are mineral deposits.

- Prevent adverse effects on the eventusl use of water resources
as & result of asuthorizing sctivities and land subdivisions in
those eress where it is pressumed that the construction of new
water reservoirs is feasible.

- Avold the conastruction of structures in beach asress and discourage
those activities or land subdivisions in neighboring areas which
would impede for prevent free physical access to these areas, the
free appreciation of panoramic views, and the free access to the
sun end its enjoyment by the citlizenry.

18.00. TO PROTECT NATURAL, ENVIRONMENTAL, AND CULTURAL RESOURCES FROM DESTRUCTION
OR IRREPARABLE DAMAGE CAUSED BY MISUSE OR BY FAILING TC CONSIDER THE
ADVERSE IMPACT OF ACTIVITIES UPON THEM.

18.01. To reduce the adverse impact of pollution on rescurces, by identifying
and controlling the causes and sources of such pollution.




18.02. To control those activities and land subdivisions which may adversely
affect water guality, particularly in areas of acquifer recharge and
in watersheds adjacent to lakes and reservolrs including, among others,
--activities such as the woods clearings, elimination of the vese*ution
layer, soil movement causing erosion, the excessive use of paverent
‘resulting in increased runoff, and the indiscrimate use or rertilizers
and pesticides causing woter guality to deteriorate.

18.03, To avoid activities and land subdivision which could cause the deterio-
ration or destruction of those natural systems essential for preserving
the environment, such as mangroves, forests, reefls, dunes, ecologicsl
syslems, and habitats of endangered species.

18.04. 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 declared by tne
Institute of Puerto Rican Culture.
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CHAPTER 3

COASTAL MANAGEMENT FOR PUERTO RICO:
PROBLEMS AND RESPONSES



CHAPTER 3

This chapter ezamines principal coestal problems of Puerto Rico. The problems fall into three main
categoriee: Coastsl Hazarde, Coasstal Resouzces, and Cosstal Development. The discussion of each

peoblem begins with findings: What the problem ie and why it ie importanmt.

Appliecable pelieyistatéaente are then set forth =- most often quoted frem the Objectives and Policies
element of the Planning Board's lslandvwide Land Use Plan, but sometimes with additiens from statutes,

regulations, or other officisl doeuments. In a fev caees, new policy is proposed or established.

Responses to each problem are then ezamined. Establiched programe of the Cosmonwealth and Federal
agencies are briefly deseribed; the Coastal Management Program zelies on the contisuation of these
ongoing programe. Where programe nead to be modified, or wholly sew meacures taken, the needed mod-

ifications or meassures are then idestified,

A esummary table at the eand of this chapter 1iste coastal problems together with aevw vesponses to

them, included is the Puerto Rico Coastal Hanagement Program.

COASTAL HAZARDS
FLOODING (INCLUDING HURRICANE FLOODING)

PINDINGS

Flood hazards affeect large parte of the cosetal plain, Floods recurrently devastate both

urban and rural greas of Puerto Rieo, affecting the interior of the Island ae well ge the

coaste. The floods in September 1975, to ecite a8 recent example, cost $60 williom gnd took
1w 2
some 20 lives. Frem 1960 te 1970, wore thas 150 pergone died in fleeds.

3
Of the 300,000 everdas cetimated to be subject to flosdimg in Puerto Rieo, seme 200,000

(67 pereent) are im the coamstal plain., Almost 40 percant of the urban ares of the lsland
4
is floodabla. Floedable arese sve showa ou Hap 6.

During zecent decsdas, e residestial svd induetrial developmant have ezpendad outwsrd

frem coxe eigies imto fleedeble srsse in the coastal plaims, the potestial for propert

damage frem flosdimg has grestly imeressed. The velua of secectes in floed-prome areas

 omm o

hae imerecsped emormously. HMozeovar, the effeets of urbanization (e.g., the inereassd rate

“Sea feotmotas at amd of Chaptaer J.
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of astormwater runoff vhen matural vegetation is veplsced by pavement) have increseed the
areas subject to flooding, with the zesult that eome properties that vere never exten=
sively flooded now suffer severe damage, Truly great floode, such as those assoeiated
with hurricanes San Ciriseo in 1899 and San Felipe in 1928, would eause incaleulable

5
damage today.

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

entirely. Streamflow here is unusually variable because of steep slopes, narrov mountain
valleys, and torrential rainfall. On some of Puerto Rieco'e rivere, pesk flovs per square
mile of drainage area ere among the bhighest in the world., Accounte of flooding during
hurricanes go back as early se the 16th ecentury, before much of the leland's original

6
forest cover was removed.

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

related povernmental progreme. Goverumental action of several kinds can reduce the smount

of flooding and flood damage:

- Flood control meassures can be taken, ineluding the comstruction of fleed countcel
worke.

- Other meassures ~=- such a8s ceforestacion 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 aseisted and trained in evacuation and

other emergency mseasures,

- Policiee and regulations ean guide urben expansion toward areass that are not
floedable.

- Regulations cam prohibit mew structures in fleedable areas or require them to be
fleed-proetectad.

POLICY

The Objeetives end Policies element of the Plsaning Board’'s lslandwide Land Uee Plan, gquoted
in Chepter 2, establishes poliey eoncerning flood loeses. To protect people vho mov live in
floedable areas, or im arass sffected by wave surge, the poliey statement ealle for comstrue~
tion of flood eontrol works to avoid property demege and lose of life, and, vhere necaesasty,

relecation. (See Poliey 10,00 quoted im Chapter 2.) For future develepmsnt, the peliey
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sgavezent vould “.,.prohibit lsnd development and eomstruction for urban espansien and other
aetivities which are enpressly ezecluded by current regulations in areas affected by flooding

and wave suzge." (See Poliey 11.00)

Policy governing gradimg and paving, whieh ean reduce natural stormwater retention €apaeity

aad thug incresee flooding, ie imecluded in the eection on Cosstal Waters.

IHPLEMENTING THE POLICY

Ao ¥LOOD PREVENTION

Tue Cemmonwealth agencies ehare reeponsibility for flood prevention. The Department
of Natural Rescurces (DNR) handles the planning sspects of the program, including the
maintenance of eoordination with the Planning Board. The Department of Transportation
aad Publie Works (DTPW) is responsible for designing, building, and maintaising flood
eontrol works. These vespensibilities of DNR and DTPW are ezercised pursuant to a

1975 iateragency agresment.

Pour floeod eontrol werks asre eurrently under censtructieon in the Cemmouwealth: Channel-
ization of the lower part of Rio Hondo, Baysmon; channelizatien of Quebrada Mendoza,
Cabo Rojo; channelization of Rio Humaecao, Humacao; and channelization of Ries Portugnes

and Bueana, Ponee.

The U.S5. Army Corpe of Engineers is participsating in opme eurreant flood eomtrel projeet
uvnder eonsgtruction iﬁ»Pu@fE@ Rieco: The Portugues—Bucana project authorized by the
Pederal Flood Contrel Aet of 1970, Thie joint Corps~Commonwselth projeet will previde
two sultipurpose dsms about 3 miles abeve Peouce, will enlarge stretches of both Rio

Portugues sud Rio Bucsna, and will provide & diversion eanal to comnect the two rivera,

The Corps has condueted studies of several ethaer possible flood eemtrel projeets,

but wo others have so far bsen suthorised by Congress.

The U.5, Seil Conservation Sezviee (8CS), in cooparation with the Cemmeopwealth's
Departnent of Batursl Rescuzrces, bas o oogoing fleed cootrol progrea whieh imeludes

iand treatmant, vaforsstaticn, and struetural flesd covtrol magsures for small

vatarsheds.
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in the Apasco Hatershed, SCS i eonducting a three~phsse pregranm of buildiang drainage
chanuels, deme, and 3 desilting basgin to captufe excess gadiment. An earlier, similay
program in the Guaysnes vatershed, in the municipality eof Yabuces, ie now being revieed
and updated. A similar projeet has been authorized in the Bajura Valley, part of the
Guanajibo River Yatershed, in the wunicipality of Hayaguez.

In Utvado and Yauco, the SCS i@ conducting a program, under the Emergency Program, to

improve and clean drainage sreas blocked or damsged by heavy raine,

SCS also gpongors a Rasource Congervation and Development Program to provide tachniecal ang
finsncial help €o local groupe in eonserving and develeping natural resourees. Funde for

the program have been allocated from the Small Watereshed Program.

Although fleed comtrol projeets in Puerto Rieco asre limited by scarcity of fumds, the ueed for
additional projecte is great =- even juet to protect areas already urbanized, Puture eop-
struetion of additional works is therefore esesential. Hevertheless, projects must be cage-
fully designed snd exzecuted to minimize enviroumental demage and to witigate the lose of
flood-eaused benefits (e.g., distribution of nutriente). The Environmental lmpact Statement
proeess, established by Commenwealth ss well as Pederal law, is the principal deviee used

to provide environmental protectiou.

B. FROTECTING PEOPLE

Hurricane and flood warnings are provided in Puerto Rieco by the Hational Heather Sezviee, a
divigion of WOAA, Evaeustion sod ether serviees duriog flood emevgencies sre the responsi-

bility of the Cemmonvwealth's Offica of Civil Defesse.

The development of a8 dissetar preparednces prograsm by the Comacnwealth's Office of Civil
Defense, based is pazt ¢8 the oungoing swalysis of flosd hazard aveas by the Fadexal
Insurance Administraties (FIA), and fleod prevention matheds by the U.S. Axmy Cerps

of Engioneers, provides an importent illustratien of isterrelsted government progrems.

The disseter prepsreduess pregrem, fusded by a grant frem the Pedersl Disaster Asaistance

Administzatien, wvas cempleted recently.
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Naed: Publiec education pregrem. An intensive publiec eduecation program is needeéd to

insgzruet residents of coastal flood hazard aress about evacuation and other safety meaeures

during flood emergencies.

ﬁsﬁy current vesidents of flood hazard avress have never experienced a major hurricene and
edueation is nesded to fill the gaps in their experiences. Maspping of eoastal high hazard
srgas, &8 reeeéﬁended later im this section, ean be an important eontribution to the
information basie needed for suech & program, Dissemination of information about flood

hazerds is also essential to aseure swarenese snd underetanding by those affected.

Ce PREVENTING INAPPROPRIATE DEVELOPMERT IN FLOOD-HAZARD AREAS

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

the avess subject to fleodiang.

In addition to protection provided by Regulation No. 13, some protection against flood-
hagards ie provided by the devalopment eontrel process described in Chapter 4, Plane

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

important ones to other ageneies, imcluding DNR., DHR recommends necessary flood protection
maasures to the Board. The Board, seting pursusut to its policies and vecommendations,

ean then require the developar to teke appropriste flood control meassures.

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

fleod imsurasce progras deseribed belew,

D. INSURING OWNERS @F PROPERTY IN FLOOD-HAZARD AREAS

The National Fleod lmeucanee Progrem, established by the (U,S.) Haetiemal Plesd Insurance
Aet of 1968 and ezpanded im the Fleed Disaster Protection Act of 1973, is designed

to provida fleed insuranee 8t rates made affordable through s Federal subsidy. The

PIA part of the Pedaral Department of Heusing snd Urban Davelopment, administess

the progrem.

At present, Puazte Rice is eligible fer the sale of flood insurance under the first,
or “emargeney” phess of the Plosd lseursnce Progrsm. In Decembar 1976, there wexe

sems 9,000 polieise in foree with values over $100 millienm.
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Final elevations for several rTiver basins have been published (Februsery 1, 1978); cthe
flood insurance rate map (FIRM) 1s scheduled to become effective in August 1978. Puerto

Rico will then 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
Insurance Study. The mapping is being performed, under comtract with FIA, by the U.S.

Army Corps of Engineers, the U.S. Geological Survey and the Puerto Rico Department of
Natural Resources. Flood Insurance Studies for the cities of Adjuntas, Coamo, Jayuya,
Utuado, as well as the Espiritu Santo, the Yauco, and the Lower Rio Grande de Arecibo viver
basins have been completed. The City of Orocovis, and the Matilde, Bayamon, Rio Grande

de Loiza, La Plata, Cibueo, Yaquez, Guanajibo, Pactillas, Guamanl, and Guayanilla river basins
are under study. The Corps 1s also doing flood mapping in the Ponce area for the Department

of Natural Resources.

The Flood Insurance Rate Map is scheduled to become effective in August 1978, The map shows

detailed flood zones, however, for only one part of the Island. TFor the rest of the island,

the appropriate panels of the Flood Insurance Rate Map will be amended as the completed Flood
Insurance Studies become effective and as ongoing and future studies are completed and

become effective.

Once the Rate Maps become effective, thereby increasing the amounts of flood insurance
coverage available on affected properties, nev comstruction and substantial ilmprovement
of all buildings in the 100-year flood plain will be required to be elevated to the
level of the lOO;YQ§E flood. Construction and £111 will be prohibited in the flood-way.
In coastal high hazard areas, construction standards will be specified for new buildiags;
also, alteration ef mangrove wetlands snd dunes will be prohibited im accowxdance with

FIA reguletions.
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Need: Refinement of regulation. In a&ddition to mapping, some revision of tne text of Reg-

ulation No. 13 is needed. The FIA has found the regulation ajequate for the emergency phase

of its Program and has stated that it "meets most of our Regular Program requirements.” Consid-
erable refinement of the text should nevertheless be undertaken to clarify ambiguities, simplify
administration, and edapt the regulation so that it responds effectively to the detailed infor-

mation becoming available from Flood Insurance Rate Maps.

Specifically, the Regulation must be revised to include additional districts, to cover rud
slides and flood-related erosion, as well as mobile homes in flood-prone areas. Initial steps
by the Planning Board to revise the regulations include the establishment of a work committee

and a complete revuew 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 opporunity to protect life, property, and natural
systems (dunes and mangrove wetlands). Although FIA is sponsoring extensive flood mapping

in Puerto Rico, it is uncertain when mapping of coastal high hazard areas will be conpleted/

‘Expediting the mapping of coastal high hazard areas = as an elenent of the Coastal Managaent
Program, if necessary -- is essential to strengthen available protection against Puerto Rico's

most coastal hazard =- flooding.

FINDINGS

The Carib@ah is é seismically active area. A belt of earthguakes along the sought margin with

South America extends up through the Lesser Antilles to the Puerto Rico Trench and then west

through Hispanola into the (€ Trough.

arcund Puerto Rico. These are: Mona Canyon, Puerto Rieo

There exe four seismically active

Trench, Ansgade Trough, &nd Pusrwos T s in the first two areas are:

Seiemic

Yaar Scale

1915 Puerto Riee Treneh 7,00

1917  Hema Canyen 7,00

1918 Hoaa Canyes 7,30
1943 Hona Canyen . 7.75 (mear junetien with Pueszto Rieo Treoch)

Yhere bave boan lov and high magnitude shallev events near the Island,
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Three earthqusekes during vecorded history have resulted in msjor demage to the Island.

These aze:

- Hay 2, 1787, istensities of 7-8 with damage to sll of the leland except the gouth
coast;

- November 18,1867, an earthquake in the Virgin Islande with intensity of 9, aad
intenoities of 7-B in easteru Puerto Rieo with teusami of 3-5 feet wave height and
damage to eastern Puerto Rico; and

- October 11, 1918, esrthquake in Mong Passage with intemsity of 7.5 amd da&ége to

northwest Puerto Bieo, secompanied by teunsmi with 3-5 feet wave height.

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

major demape have occurred onshore in recent vearse. There axe many local events with iaten-

sities lees tham 4.0 that produee little or no demage, although the tremors ean be felt, On
December 8, 1975, an earthquake in Arecibo with the intessity of 7.0 produced only miner damage.
The tectonics of plate movement account for Puerto Rico's seismic asetivity ezcept for a few
lov-magnitude ehallov events on the Island iteelf. These have s random pattern and mo earth-
quakes are associsted with the majer fault patteras on the lsland. Geologieal investigation
shov that there hae been no movement on the Great Southera Puerto Rieco Fault oz the Great

Northern Puerto Bico Fault for millions of years.

Easrthquake hazards have had only minor influence on development on the Island. A site pro=

posed for a nuclear power plant, at Aguirze, was found unsuitable because of geological hazaszd.
Aleo, the Planning Board'e building regulastion containe earthquake-safety requiremente appli-

cable to high rise buildiags.

The collapse of sinkholes im areae of karst teopography is suother, relgtively minor, potentisl

hazard of geologie origin. Ia the absence of asdequate foundation studies, highwsys and urban

development im karet sress ere ccmetimes built where there ie danger of eollapee. This bas
not been a serioue problem im Puazto Bice, partly beecsuee of the zelatively sparee population

of the karet araas.

RESPONDIRG TO THE FPIWNDINGS

The U.5. Geological Survay maistaine a seicmelogic etation at Cayey whiech has baea part

of a vorldwide monitorimg metwork simee 1903,
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For the last 3 years, USGS has aleo maintained an lslasndwide network consisting of 15 sta~
tione in Puerto Rico and adjacent islande, The network wae established with funde provided
by the Puerto Rico Water Resources Authority to provide information needed for the

siting of nuclear power plante. The data furnished by the network are used to define

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

because of laek of funds.

Beed: Additional research ie¢ needed to determine the extent of geological hazards and

the need for precautionary responses. Early attention ehould be given to prepsration

of mape, based on soil and rock types, showing extent of esrthquake hazsrds., These
is aleo need for evaluation of potential damage and loss of life if a major earthquake

should eecux.

CDASTAL, EROSION

FINDIRGS

Cosstal erosion ie occurring in many parte of Puerto Rico. Hap 7 shows socme sites identified

as having severe erosion. Ezosion is dééﬁtoying not enly land but buildings. In the San Jose
urbanization in Mayaguez, the advaeuncing sea is destroying oceanfront homes, Near Jobos Bay,
erosion has destroyed s sechool. Although these situastions ememplify the physical. and economic

damage caused by eroesion, no lslandwide guarititative estimates are available,

Coastal erosion may be attributed to both natural and men-made causes. MNatural erosien causes

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

paturel causes of erovsion.

Ruman setivities which contribute to coastal erosion are varied, end im many cases, wore con-
tyollable. Por ezemple, the construectiom of & sav stzucture (sueh as the causevay between
Punta Tocones and Islas de Cabras) cem bleek the matural transfer of sand from ome area to
emother. Extraction of capd fres ziver mouths, dubes, and beaches slso contributes to deple-
tion of beaeh syetems. Comstzuctien getivities aggravate the eroeion procass in many sreas,
both at the sheoraline iteelf (e.g., by remeving mangroves) and by increasing sedimentation

of proteeting reafe.
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Several kinds of measures can be taken in response to coastsl erosion. Peseible measuzes

inelude: (1) protecting natural featuzes, such as mangroves and reefs, that ean retacd
erosion; (2) eontrolling setivities, such as sand extraction, that can accelerate eroeion;
(3) nourishing beaches; (4) constructing jetties, groins, seavalls, and revetments; and, :

(5) direeting development awvay from erosion hazard areas.

e ialle

Although some measures of these kinds ave already established in Puerto Rieco, and others

are established by this Management Pyogrem, more information is needed about the csuses

e loe + .

and seriousness of coastal erosion in Puerteo Rieco and about the costs and benefits of

reeponding to it. Coastal eresion studies of a fev areas already exist. The U.§. Army Cerps

of Engineere has conducted several such studies == E1 Tuque Beaech (in process), Munmoz

Rivera Park, and Punte Salinas,Arecibo =- and has developed a plan for beach exoeien

Lob AN e e O -

contrel and shore protection aleng 0.9 mile of beach at the Condado and Oeean

Pazk seetions of San Juan, subsequently authorized by Congress in 1962, Aleo,

Y.

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

Coastal Management Progream. -

Need: Comprehensive study of cosstal erosion. Although & planning proceas to assese the

effeets of shoreline eroeion and evaluate mitigation and control measures i nov beiag
developed (in accordsnce with Seetion 305(b)(9) of the CZMA), there remsins need

for a comprehensive study of the causes and damages csused by ceastal erosion,

and of the costs and bevnefite of possible public responses. Such a study should
inelude investigstion of the erosion consequences of sand extraction at riverx
mouths. It should also investigate beach nourishment opportunities (if amy) frem
redepositing dredge epoile into the sea in the divection of littorval drift; poseible
adveree impactes of sueh redeposit on coral formatiens and seagrase beds must

be considered in thie investigation. Sueh s study should be closely ecoordinsted

with the EQB's 208 plauning process, with particular attengion to the "best msnage-

ment practices” formulated duriaeg that process.

COASTAL RESOURCES

REEFS
FINDINGS

Reefs -- both coral reefs and rock reefs = are valusble resources serving multiple
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fumetions. Corsl veefs are an important ecomponent of the coastal matural system of tzop-
ieal smee and offer protection to the inwner waters of the costinental shelf and the eoasts.
They covetitute a food resource, provide for recrestion, tourism, education, and scientific
iavestigaetion; amd play an important role in coastal ecology because of their interaction
with ether ae@s?etaa@ql

Corsl zeefe sre among the mest biologically preductive ecosysteme, containing corale ae
wvell as @ great variety of bemthie organisme and providing a habitat for large aumbers of
juvenile fieh of many species. Beefs shelter the majority of fish and eruetaceans

that are ce=merecially extraected from Puerto Rico's ceastal waters.

Beek reefs, whieh exhibit various degrees of coral growth over rock outerops, are wuch less
biologically produective tham coral reefs. Like coral reefs, however, rock reefs provide a
buffer agsinst seas pounding sherelines and thus influence the deposit of sand on beaches.
The ealm vaters and deposited esmds of Luquillo Beaech, for example, would be lost if the pro-

2
teeting roek reefs were to disappesx.

Hap 8 shove kmown coral zeef cemmunities,

Coral zeefs ave fragile and can be easily destroyed by marime or land-based aetivities,

Reafs gre ereated by colonies of corals, which are living organisms. Like othexr tropical
merioe comsunities, they are exztremely sengitive to environemtal changes. Sedimemtation
(eueh as that from dredging and £illing ), water pollution from sevage discharxges

or oil epills, eud chamges im salinity balameee are primeipal threate., "Sediments
settling oo ecorals may kill them withian a §éw deye if the blaoket is thiek enough....
Dredging @od coastal lemd fillimg sseeociated with harbers, marines, ehip chameels,

ate., aod sand removal for cometruction amd baach replenishment has imjured or destroyed
hundzeds of zeef cczmuanities., Sevage is prebably the eeeond woret form of pollutien
strese on zeef cozmunities... Amether otress due to bed land managemsut (aeecelersted
runoff of fresh water) bas scmstimas lowered coasstsl eslinitiee te the point where

3

ehallew reaf ities bave been cempletaly killed within a few heugs.”

Sema of Puerto Bieco's cors] resfe are threstesed by eedimentsgtion and ethaer pollutien.

Semg of Puesto Rleo's eoral rxesfs are threatemed by & veriety of men's activitiaes,
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pemely, cedisentation frea dredging; poor use of coastal land; sewage pollutiesn;

asd eil, thermal, aéd chemical pollutien frem iaduetfi@@,é The aextent of ecolegical
damage to Puerto Rieo's reefs has mot been fully assessed because of the abeenece

of comprehensive background studies of our eoral reef aystems. Howevar, astteantion

has been cslled ever the yesrs to epacifie axamples of veefs that have suffered
appreciable destruetion and é@g@ﬁ@féﬁi@ﬂo The progressive degeneration of the

raefe off lela Verde, for azample, is dirxeetly attributable to the dredging of the

Boeca de Cangrejos chavnel and the escape of lagoon sedimente, ereating murky watere that

5
cozral canast tolarate.

Extraetions of eoral is also e thrast to Puarto Rico's reefs. Recvestionsl and cemmercial

ussre of reefs scmetimse dsmage or daestroy tham by extraecting coral as seuvenire ex

for sale., This is & particularly seriecus problem im the northesst reefs off Pajarde.

Coeral reafe reogenerate slowly, if at all, After a veef dies, wave aection progressively

destroys ite evest, effectively vremoving the protective barrier. Once destreyed,
reefs regunerste slevly st best, and it cannot be takem for gravted that the reef
cemmaunity will ever veplace itself. Seme surveys 30 years after destruectien of a

reef have found mo sign of reagemsraticn,

POLICY

The Objeetives and Policies elemsat of the Planning Board's lelandwide Land Use Plaa,
queted in Chapter 2, has established as general policy the avoidance of "setivities and
land subdivision whieh cewld cause the deteriorstiom or destruetion 0f...x08f6.0."

(see Poliey 18,03),

IMPLEMERTING TBE POLICY

By far the mest saricus thrasts te Puerte Rice's reefs are sedimantation, pelluties fres
sewage dieebarges, eil epills, snd ehsmges in ealimity balguces zesulting frea ezcessive
freshvater tuneff, Measures zesponding to these thrests ave discussed im the seeties

ca Cosstal Hetaxe.

Bo

There is se € swealth regulstion prebibitisg the taking, destroyimg, ex eellimg of
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Pugsto Riecan eoral. In the serly 1970's the Envirommental Quality Board prepared a
draft regulation intended te protect the reefs both from extraction and sadimesntation, but
it vas maver adopted. Bills banning corsl extrasction have been introduced im the Legisla-

tive Assembly but have failed to pass.

FPederal lav, hovever, appears to prohibit the taking of eoral within Puerto Rieco's eesastal
zome, The Solieitor of the U.S. Department of the Interior has comecluded in an opinion
of Juns 1975 that “...the eubmerged lands of Puerto Rieco balomg to the United States and
that the Usited States Comgrese has made no provision under its Constitutional sutherity
for the esle or disposition of theee lauds o their resourees. Consequently, eny removal
of sand or any other materisl from these lande conetitutes & trespase agaimet the United

' 4 bill rzecently imtreduced in Coogress (H.R. 7827) would, however, give Puerto

States.’
Rico ovaership and jurisdietion over submerged lands snd natural resouress "to the same
aztent” that sueh ownarship and jurisdietion are vested im the states. After enactment
of any oueh legislatien, eoral extractien would appareamtly be eubjeect to FPaderal contrsl

only to the extent that werk iam navigable waters requires & peemit frem the Corps of

Engineere.

Heeds: prohibition of corzl extractien., There is need for & Cemmonvealth lav o regula-

tion to (1) establish that aquatie plants and coral formations are the property of the

nweaith ssd (2) prehibit the eztraetion and eale of coral im Puerto Rico witheut a

permit from DRB. The best legislative approaeh is probably to amend the FPisheries Act

(Aet Wo. 83 of May 13, 1936), as recemsended by the citizen's veport, Puerto Bieo sad the

Saa.

C.

Heed: Hatural Resexvas. Simee the Cezmonmwsalth has limited reseureas available fer

reaf protection end msnagement, thare is meed to covecentrate those resourees os reefe

koown to ba perticulsely importamt. Among the Hatural Raserveo® rvecczmended io

“hatura) Leservms @re the Areas for Preservation and Restoratiea” (APR's), previded
for in Pedarsl regulatieme.,
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Chapeary 4:, Teefs chosen for their quality and extensiveness ave inmcluded in the
following:

L& Cordillera Reserve

Jobos Bay and Mar Negro Reserve

Guanica Forest Resarve

La Parguera Heserve

Mona lslsnd Beserve

Tormalines Basefs Rasarve

Guayama Resf Baeserve

Hatural resarvas will bs designated by Ce=monvesleh legislation or admimistrative setien.

in se=e esses, veefs may ba proteetad by designation as semetuvariss.

in addivion, a numbar of reafs im Culebra have been desigonated feor preservatica; see the

decument deseribing the Culebra Segment of the Puerteo Rico Cosstsl Management Pregrem.

D. RESEARCH (HIGH PRIORITY)

Heed: Ceompletion of veef inventory. The sbeve listimg of Watuzasl Beserves is based

sroiine,  Sinena,

ep veef imventories whiech, although the bast available, sre kuows to be imcomplate.

Secae of Puerto Rieco's reefs, and amy threats they may faca, aze searesly known., There

is an impertsnt need for completiem of a detailed inveuntery of Puerto Rico's zeefs.
Thie ie needed both to aid in idestifying additieonal reefs deserving spseial protaeetiom,

and to aid in the management of those slready re oded for designstion as Natuzal

Beservas.

HANGROVE WETLANDS
FIHDINGS

3
Hangzove wetlsede are & euslti-purpose resecuzee providimg varzied bemefits. Histerieally,

mapBgroves ware viewed as aress of low ecememie preductivity, previdisg prisecipally

wood and echaveosl. SYimee moungroves were sleo breedisg aszeae for the malarial sosquite,
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TABLE 1

TYPES OF MANGROVES IN PUERTO RICO

MARCROVE USUALLY
TIPE FOURD CTERESTECS PRINCIPAL YALUES WEEDS AMD Usgs ©
Overvash South Comst Overvashed by daily tides; most Wildlife refuges; fishing; puri- Leave them alone--gegeneration 48 Glow.
Eangrove “marine” of mengroves; dense fication of overwash wstere: pro- Use for indirect services—vefuges, fich-
islends rad prop roots; multiplicicy duction of orgenie detritus. ing, dicemer ead celmer merine waters.
of lolends; domimmted by red ]
BANZTOVAL.
Primge South Cosst Pound plong shorelimes, cenals Protection of sherelinmes; "lend Cosstel fringe wetlands:
BERGTOVE zivere, logooms; domimeted by bullding®! high rete of orgemie Tiwber production possible, even limfited
vetlendo réd mepgroves; twve variations exporte; wildlife hebitat. clese-cutting. Recovery rapid. Produc-
—coastal end inleand. tion of oysters and shellfish. Recre-
ational facilities, homes, other struc-
tures on ovtilite poseible with sufficient
buffer and other safeguards.
Inlond fringe wetlands:
More valusble ss supporters of fish and
other marine life. Direct human use--
limit to recreatiom, fishing, study, se-
lective cutting.
Scrub South Coast ¢mnllest (lese then 2 m. tall) Water storege end quality com- Leave them alone. If disturbed regener-
BABZTOVE of meongrove foceste; least pro- eroly eoil stabilizetion; pan- ation i@ extremely alov (cften more thas
wotlsade ductive} grow om hyperseiinme oramic; wildlife suppert. 30 years) and nothing will grow im their
soils vhere no other plant cem; place.
rad or black memgroves predom—
inate.
Biverime Borth Coaspt Pound in salime portions of flood Exceptionelly high resocurce vel- Timber end tamnin productiom, and séwage
RENPTOVE plains of rivers and other fresh- wues; orgenle exports; water qual- recycling possible, 1f precautions are
wot lande water courses. All epecies, but ity control; wildiife habitastg taken to meintein netural productivity.
red mamgroves predominate. flood buffsre.
Basin Worth Cosst Pound inland fn depreceioms where Efffcient mutrient trepes; 1ink Sewage recycling and timber production
BRGZTOVE vater movement fe slow, or flat vith dowvnetream fisheries. poesible se long @8 normel water levels,
wet lande eress inundeted omly by highest tidal f{oundation end overlend sheet-

cides.
{mate.

Black memgroves predom~

flows are meintained; sessonal vecwe~
atiom.

¢ The {demtified uses sre consistent with the
contimued functioning of natural systems but
are not necessarily permitted by the mengrove
protective policlee established by the PROMP.



2
theiz fillieg was zegarded as s public geod.¥ WYith moders matheds of disssse esatrel,

malaris ig me longer & preblem im Puerte Rieo.’

Hew, @8 a reault of greviag eecologiesl svarssses, it ie racognised that mangroves may
have eaveral values: As buffers agaiost patural estastrephes, vefuges for wildlife,
surearies for mariese life, as fishing and shellfishing areas, ss sources of ergsaaie

datritus and se nmatural filtere for purifying wekex.

Becauss of their opecialisad veot system, vhich form as intertvieed mess bamaath

the water eurfses, mengreves generally retsrd vater movement and trep suspended msterials,

wueh of whieh io preduced by the mangrove iteelf in the form of lesvas and twig fall,

dead brauches, sad the remaine of orgavisme eseociasted with the mangroves. Greduslly ,
the sccumulgtion of this orgenie matarial eomtributes te raise the seil level. Ceatisued

sccusulation of seil ﬁéfeiealéglé by ees~fringing maengrove etands, builds the sheorelisme

cesverd., Io the eeuszee of this proecess, the rieh protected subetrats previde s haebitat

for a large variecy of oxganiems that serve ae feed for marise favss, imeludimg eysteze

and ersbs, which are diveetly barvestabla,

Seme fish of ecmmercial importasce, eueh as suapper, ave found oBoBR BLEBETOVE TOOLS,
Others epawvd part of their life eyecle there durimg breeding and spawaning. Aeeording
to ene estimate, 60-70 pareent of fish preduetion in Puerte Bice depamds upon the veaf
and mangreve syetems that fringe the Island. 1a additien, mangrevas fora the
nosting habitat feor mamy spacies of wative asd migrateory bivds, ineluding both game

end endsngered spaciasg.

Hasgroves eas be barmad or destreyed by dredging, fillieg, sedimsutaties, @il epills,

and ocestimas by ether pollucsats as wall. Laed z@@l@gséiaa echeeugh €illieg is the

Bost eecicus and direct threst to meagreves. Land veclsmaties of adjacent areas

may sleoe affect masgroves imdirestly by alterimg the wataz tebla. Other msjor tbreata

“Baflecting these viaws, an old wasleh lew ("Lay para la Beelemseien de Tierzas

Psncanesas y Azides®, Ley Bua 40 de Juss 9, 1968, 28 LPRA 71 et eeq.) esctablished &

mengrove poliey that is sew eut of data. Fhe lsv established & reclematice pregrea

ueder the juriedietiom of the Land Autherity, end provided tex asd other imeemtives for

reelemagicn. Altheugh the reclsmatien pregrea of the Lagad Autberity vas abandonsd

years age, the law bhes wnever bess repsaled. o
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are sedimancation, dredging to sccommedete shipping, snd oil epille. Hangroves tead
to teap and concentrate polleteats. The extent to which warious typas of pollutaents,
other than oil epille and sedimentation, eoutribute to wangrove destruectiom has aet
been esteblisched. However, in aaagéeveefriagad @etuarine azeas, the concentratioen
of pollutante is ceastel waters tends to upset the delicate belanee of mievoseopie

i1ife, drastieslly altering the eutivre eoastal asecosyetem.

Threa—quartars of Puarto Rico'e original meegroves have been destreoyed, and soms

of the remsining enes are threatened. Abeut 75 pereent of Puerteo Rico's origimal
J

@g@ggeve3@f@a has alreedy been destroyed, seccordisg to estimatas of the U.S. Forast
Berviee, Soms 50,000 cuverdse of mengroves have bean "reelsimed,” that ie, drained
og £illed, snd put to other uees sueh as wharves, sgricultuze, and industrial and
gagidential sites. Tha g?@atest,éset?uetiaa hae oceurzad im the larger estuarias

vow vead for berbor fecilities sueh as 8aw Jusn end Jebos Baye.

Hangrove destruction ie¢ net simply & matter of historiea]l iatezest. Daestruegion
fzea the @idﬂl%é@ée chzough 1970, for emample, was much grester than during the
previcus deecadas, Bonguezen, fermexrly the fifth largest stsad, was 88 pazeesnt
dastzoyed during the paried as s zesult of ite uee as a dump by the muaicipalicy

of Cabo Bojo and the construetion of vetestion werke to coatain fraesh water for

a bird refuge.

Depending on their type snd leocation, remaining mangrovee are vaericuely subject te
further raduction and deestruction frem mos~mede istrusion. Poseibly the most sericus
thzeat is to the maongroves aleag the meoztheset eosst, fren Boeca de Cangrejos te
Pajazde, wheze devaleopmost preseurse ore istesce. Withim ehis zegien, litigeties
bee eslzesdy ceeculted evar the threst to the Pleenes-Terzecilles-Vaecia Talega Perast,

one of the lavgest and west preductive msagrovas ism Puarte Riee.

Only about 15,800 eusrdes of mesgroves remsin,

The zemsinieg msagrovee sxe shown 6m map 9.

There ars five kinds of mangroves in Puasrto Rieo, each with differemt charseteristice

and diffavent epecisl values. Pive kinds of mangroves heve bees identified (briafly




daseribed in Table 1), Baeh bas disrinective echavaecteristies, valuse, snd mavagemant

e2ads. Altheough all mangroves require protectien agsinst willful destzuetien through
£illing, other mseds vary. Owne typs, for azemple, is suitable for recresticnal faeilities
or heuses (6a stilts, te prevant imtaerferesee with water flews asd with suitable pretectice
agaimet Tav eevage end selid wasta) but ethars are met. Seme regenervate rapidly asd

ean tolarate selective ecuttinmg; others ean survive ealy if left eceapletaly alewe,
POLICY

The Objectives sed Pelicies element of the Planning Beard's Land Use Plan, gueted

in Chapter 2 ebeve, has established as a genaeral poliey the sveidsnee of “aetivities

and lapd subdivigion whieh eould esuse the detavioratisn or destruction of ...88ETOVEs.,,"
(Ses Policy 18,03.)

6
The Eaovirecmeatal Quality Besvd's Heugrove Resclutien, adopted im 1974, states the

eaed to:

.« Prasarve, pretect, and ae far as poseible, restore the masgreoves of Puarte Riece.

.oRaeduce te the minisus any changes im the quastity sod quality of water that nourishes
BaABETOVAS

.. Protect mangreves from dredging or the harmful gffects of dredge spoils.

«.Promete to the maximus eoviroomedtsl msasures for masgrove proteetion.

ADDITIONAL POLICIES ESTABLISHED: To eupplemant the above policies and imezesse the

earrainty of their spplicstion, the follevimg additienal pelieies ara heveby astablished:

SPECIAL PROTECTION POR HARGROVE

R mg o

4611 zemaisieg weagrove wvotlssde——es well ae buffer aress neesessry to proteet their

vatexr srees, vegetstien, wacerfewl, fish end other wildlife vsluass=~shall be pretected
as follews:

.cBostriet mev developmant im mspgreve watlsnds, except that deemed to be in the gemeral welfage

by the Coverment of Puagte Rice. Nav devalopment, ineluding diking, £41ling, asd daredglng,

in existing or restoreble mangrove vetlamds shall be permitted only a8 Ee;;sg@:

00 oBatural

svas, Amy alteraties of those memgreve watlands deaignated as Ratuzal

Reserves eball, teo thae maxi ezteat prectieabls, (a) msintsin or euhemee tha
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ezioting funeticnal espaecity of the wetland (i.a., seme sltevatien but @o mat
roduetion in the guantity and quality of speeies); and (b) couvform to a samgrove
Benagensat plan approved by the Planning Board followiag issuance of an Eaviren=
esutal lmpset Statement pursuant to Lev No, 9 of Juse 18, 1970; and (e) be limitad
[ @ié@r iseideatal public serviee facilities (ae.g. burying eabls or pipelises),

Testorative measures, or BALUEE 6tudy.

«voOther mangrove wetlands, Any alteration of other mangrove wetlands shall,

to ethe

# extent practicable, (a) conform te & mangrsve meanagewment plan
approved by the Plsoning Roard followving issuance of en Environmantal impact

Statemest pureuwant te Lav No. 9 of Jume 18, 1970; and (b) limiced to the following:

(1) eseencial militery feeilities; (2) expansion of asisting e ceigl fishinmg
hazbors, ports, or sirperts; (3) the minimua mecessary cntrasee chanmal te a
maring or other boatimg faeility ezeavated frem dry lsed; (4) those pertiens of
cosstal-depandent avargy feeilities that cennot be lecated en dry land er im opes
vater grese; (3) mimer imeideatal publie sarviee facilities sueh as buried esble

ez pipelines; (6) wassures uadertakes te restore biolegical produetivity of de=

greded mangzove vatlands; and (7) nature etudy, aguaculture, or similar zesouree=

depandent aetivity.

plans, Befors any siguifieasmt slteratiocn of

a mangrove watleod is permitted, a menagemsat plan shall be prepared by the publie
agenciss snd private isterests invelved fer zeviev amd approval by DER.® The planm

ehall be based on the etudy of easch mangrove wetland snd its surrounding areas,

The plae ehaell (1) place firet prieority en wvatursl resouree protection amd vestoratien,
raseareh and edueacienal eppertusities, asd zeersatienal amd sasthetie valuas; (2) sesese
publie bealth issuse, squaecuituze potentisl, possible alterpative scurees of fresh waraw,
and the impact of any propesad feeilities that esn ba provided in sceordamee with

other policies; @ad (3) specify the mansgemsnt programe Beesessry to protect, cshanes,
and restore natural rescuress, iseluding covtrels on developmsat in edjoimimg uvpland

szees. Vor intensificetiecs of ues in aress mev ecemitted te industrial ev port uves,

®As explained im Chapter 6, vesponsibilicy withbin DR for the preperatica of mangrove plame
vill rest with the Ceastal Mamagesmsst Umit,
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a8 port master plas eertified by the Porte Authevity may ba cubstituted fer the
7

otherwise required managem=est plan.

INPLEMENTING THE POLICIES

4, PROTECTIHG MARGCROVES AGAINST DREDGING, FILLING, LAND DEVELOPHMENT

1. Publiie ewoership sud eustedy

The Cemmenwaalth'e Departmant of Natural Rsseurees glsaaéy has eustedy of sems
sigaificant mangreves im the cesst, These are conteived in tour coactal fozests:
(1) the Aguirze Vorest pesr Jobes Bay oo the oeuth eeast (2,466 ede.); (2) the
Boqueron Fozast on the wast coast of Maysgues (2,040 eds.); (3) ethe Caiba Porest
on the east eceast secuth of Pajarde (363 eds.); and (4) the Pineonss Perest ¢a the

moxth ceast, betwess Sas Juewm eed Leizs (1,608 eds. imeluding the Pimesss Lagesa), -

Other Cemmenwealth ageneies and corpersticus own significant mangroves. The mest
notable emss &sre thoss at Beoes de Cangrejos cwead by the Puasrte Bieo ladusgrial
Develepment Cempany (PRIBCO)., The Vederal g@%@za@gaz‘@%ae wmagoificeat mangrovas
at Beesavelt Reads., $till othar maegeeves sve privately eweed. Beouandsviss

batwveen publie and private property in mangroves are oftes uanelear,

Beesuse of the cests, there are fov oppertuaities either (1) te secquive additiemal
privetely owvned mangreves or (2) to ebtsin tranefer of custedy te DNR frem Common-
waalth corpovaticme that mew eestrel gignificant wmasgreves, It weuld elesrly

bs desireble to provide additieusl protectien is thesse waye, hewaver, partieulasly

for the mangroves ree odaed ao Hatural Beserves. (Ses Map 29).

2, Haoagemant and protectien

Head: MNatural Reeerves., Bises the Commonwaalth bes limited rescuveas available fex

Ba8greve protection sad managessnt, there is nead to coneentrate those Teseureas
en masgrove wotlands that are pectieulsrly ismpsrtent. Amcag the Hatural Bgserves

zae dad in Cheptes &, mangreve wotlonds ehoeen beecsuse of thelr emtest, umiquessss,

et e

or ecaplemity, are imeluded im the fellewiamg:

Ceustitutien Bridge Hudflets Bsserve
Pineses Porast Baeswzve

Rio Bepiritu 8anee Beserve é
Bl Fero Rassrva

Caibe 8tgte FPorest Baearvs
Jebos Bay amd MHex Hegre BRosaerve
Punta Petrema Rasarvs
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Gusaiea Foreet Rasarve

Ls Parguera Raserve

Bequezea Resarve

Lagusa Joyuds Hangroves Resarve
Viequas Biclumismeseant Baye Ressrve ©

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

Culebra Segmsut of the Pusrte Rieo Coastal Management Prograa.

Head: Designatien of Spaeisl Plgunisg Aveas.®® Although the mest importaat ef

Puerto Rice's mangrove watlands are those recomseoded sbove as Hatural Bsserves,
other mamgrove watlande azre of eufficient importsnce to warrest protectiocn agaimat
aveidable destruetion by develepment ey other activities. la allecating Commonweslth
rascurcas availeble for vesscuree iﬁveai@fyiag and detasiled plasmimg=—whiech can eften
protect msngrove watlamds, without siguifieantly veducing developamant epportunities
Bearby=—there is need to assure that msagrove watlands reeaive the attantios thay
daserva, Accordingly, the Sp@eiéi Plenaing Arsas designeted iam Chapter & isclude all

B\sagrova watlands.

Faderal lav prevides additieoesl preteetion agaimet the fillieg of most mangrovas

in Puerto Bice., All fillisg in wetlands, including the plscemant of dredged or £411
magarial into 8 mengrove watlaed, requires a perait from the Cerps of Eagineers,

and Coxpe regulations (42 CPR37122-37164) discourage umnecesssary alterstien er destrue~
tien of watlands, ineluding wangroves. DNR eam prevent the grantisg of a Cozps

permit by denyisg an “endeveement.” Alse, any Faderal parmit must be eonsistast

vith this coastal msnage=snt ﬁ?@gfggfﬁg The eutting of mangrovaes is mot subject teo

any Pedarsl permit requirements, howaver. (See separste discvesion of dredging and

£illinmg ia the eeetion on Cosatsl Wateva.)

The Comacavealth bas set establiched spacifie rulee for devalepment im eud sesy

mangroves; coms guidalives were prepsved by DER stsff dm 1973, but they wazs met

ed patural reserves and desigeated

411 Pederal land is emcluded frea all zee

3, Develepmant eentrols
sdeopted.
<]
speeial pl
ae

Special Planning Aress are the “Arveae of Particular Comcern” (APC's) provided for ia
Federal regulations.

e%% See disecussion of Federal consigtency on pages B=24<B=27.:
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The Puezte Rico Plasnimg Beard has protected seme mangrove watlaads by imposiag

protective condivions dugisg the davelepment control process deceribad im

Chapter 4. These conditions are oftem vae nded by the Enviroumental Quality Board duriag
its reviev of eovirommental impset statemsuts. Th- .oze datailed mabgreve watland
policies established by this progrem decument are to be spplied to publie as well as

private lasmd, via that esme contrel process, se wall gs im evaluating applicatiens

for Cezmeuwaalth sad Pedersl parmits.

it ie imprectieal at thie tims to identify in advanecs every eite to vhieh this peliey
applies., Cses=by-case evaluation of the impaet of proposed developmant om masgreve
vatlands aceordiogly remains essentiel. In 8 few imstanees, howevar, it is fessible
¢o identify iam eévs@é@ particular gites vhare sangrove praservation ie & parsmeuat

ndaed abeva for desiguatien as NHatural

ebjeetive; these gitaes heve besn ree
Beserves, PHepgrove managemant plans, meationed abeve, will detail appliestion ef tha

poliey to other mangrove wetlands,

Negd: regulation prohibiting mangrove alteratien. Plaening Bagulaties He. 13, the

Fleedable Aveas Rsgulatien, should be smanded te prohibit mas-made alteratien of
mangrove wetlsgeds within cesstal hig. hagard sreas (ezecept sltarations showa wet
to ineresse poteatial {loced demasge). Future adoptien of sueh 8 vegulatien will
be requived is eay eveant by Fedaral floed insuramee regulatiess (26 CFR 1910, 3(e)(8));

41 PR 66978, Octobar 26, 1976).

PROTECTING MANGROVES AGAINST SEDIMEWRTATION, OIL SPILLS

Messures te reduece demage Lo wmaeagroves from sedimsntation and oil spills ave
diseuseed in pavts of this repert des'.ng with “Hisimizimg eresicn sed sedimgataticn”

and “Bedueing demage frem eil spilis” im the seetieon ou Coasstal Watars.

PROTECTIRG MARGROVES AGAINST SOLID WASTE DISPOSAL

Although verieus musieipelitics have uwsed menmgreves as selid vaste dispessl eitee ie
ghe past, the BOB veporte that ealy ewa = Salines — coutinves te do ee. Balimas

will seon tezmivate this practies iam fever of a mev site sesr Central Aguiwrze.




DUNES

FINDIRGS

Dunas ouce provided importamt protection sgsimet etorm surpes along wuch of Puerto Bico's

aorth eoset. The duses that originally eztended aleng such of Puerto Bieo's north eeast
provided importent protection to life and proparty as well as naturally limiting coastal

eroeion., (See Hap 10.)

Becavee of maesive sand esmtraction, fev duses mov remain. The extxaction of sand for

uwoe in cemstzuction has ecapletely eliminated many kilemeters of proteetive dunas.
The fev that zemain-—prinmeipally at lesbels,plue 8 few at Boea de Cangrejos and elsevhexe-=
bave in woet eseas baen redieally reduced im size. Dume destruction ie mot cimply of

bieterieal imterast; it is costinuiag teday.

Dune destruction hae imcreassed potential demage frem storms, although the exact extent

of the imereesce is mot yet kunown. Tha whole er partial removal of dunee has enlarged

the arees eubject to floeding durximg bhurricanas and othezr sterms. Until cempletion
of detailed floed wappisg of these sreas, hovever, their ezaet extent ie uaknewn. Duse

removal hae also probably ecmtributed greatly to eosetal erosien.

POLICY

The Objectives and Policies ealewment of the Planming Board's Land UeerPlaa, quoted in
Chapger I above, hae astablishad, as genersl poliey, the aveoidance of "setivities

aend laad eubdivigion which could cauvee the deterieration or destruction of ...dunes...

(8ea Poliey 18.03.)

IMPLEMENTING THE POLICY

4. PREVENTIRG EZCESSIVE BXTRACTION OF SAHD PROW PROTECTIVE DUMES

1. Ce=sonwsalth zepulations govarming eend eztrectienm

Co=monwaaleth lev prehibite the eztzaction of esnd, frem dumes 8% any other
seurea, on public or private preperty, withbeut a pszmit frea the D@pgﬁt@@at
of Batuzal Reccurzess. Baed extractiss fzea wevigsble watere (ziver meuths
eod eubmsrise dapesits) also requirzes s Fedezal parmit frem the Army. Corps
of Bogineere. (Bee diseuscion of dredgimg and fillimg im the seectiom em

Coastal Hatere.)
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A rveceunt Cezmonveslth statute (Lav Mo, 144 of Juse 3, 1976) strengthess etatutery
caquirensnts goversing permite for extraection of send, gravel, and other maverials
frem the earth’s ervast. Additiensl euovireumantal fecters spseified in the lav, aueg
be cossidered bafore authoriziug & psemit; permite remain im forea fer & shevtaer
tima; the fime fer illegal aztraction is raisced, sod administrative finas aze

authozized.

Also, & epseisl fund is evaasted, frem royalty imeoma, for vee in administering

¢he lsv and policing eztraetiea.

The lav eovers exgraectien in gemarsl, witheut explieitly differentisting beaeh,

dune, snd othar types of deposits. This sematimas ezeates am ezpactation en
the part of petitiemgre that all parmit requests will be goversad by the sems
etandarde vegardless of type of deposit. Admimistrative diffieulvins ecemstimss
result, pavtieulasly whea diseration ezmeveised by DHR parsossel is ecunstrued

as diseriminatory.

Head: Bevised regulavions. To obtain the full benefit of the statutory chaasges,

additional refinemants of the regulatiens prepered aud edopted at tha end ef

June, 1977 eould eshanee their effectivensss,

thile the vegulations distimguish different typess of eztractien, more spacifie
etandarda for eseh typs should be set. The meed feor distimet stendards is per~
tieularly impertent in eomsidering possible ezpleitatien of submarine deposits
as digecuseed in the seetion on Sand for Comstruetiem, Lt is azpected that

any submarine @éﬁé_@p@f&tiea vould preduce two to four millien eubic estess

par year, This sisable preduvetica would ereate unprecedented problems—eof

distributien, for exemple, and of market demimesesc by 8 fevw lazge firmes.

Baforcemsnt of axtracties regulatises

Boforesmast of send cstractisn regulaticss is a problem of long etesmdiag is

Puerto Ries, There sre zeally two emfer ¢t preblems.

cial opsvatere

..Thae firet arises vhev parmit bolders——eften large-secale e
esesgvsting dumes-—estraet more sand then their peraits allevw. 4 garmit may,

gor eomeaple, allew emtraetien of euly pazt of o dume=—se thst the dume will

68




DUNAS DUNED
ATE TERRNIOTAE APRDKNADS O LA JORL COBTRMERD --vcecmans~ APROIMATE COAGTAL DONT 1ML AND ROUNDARY ® n pard by Conot@l Zone Monggomom Act of DY 2. somrmsiorod
LIBNMYTE TORREDVIEE OOl ARIS OFf ODTUDHD ww - - we- QTuSY OARDA WLARND BDOUVRDARY oy Office of! Coacral Zone Manogaemond, Notenal Ocooric @nd AMMOSphor:e Agmimolsation
(078 Mt jeer o
ki v ¥ T I

KIPTRN e | I . v
unes i S T : - Pyta-ut ’ T @

rruitos {melioad

280

b 2 oy
CooTeE s
| S i
° ] a =3y
Con REGIMO I 0D

mitometars)

g

ISL.A DE CULERRA

B %‘H“$ Fre

) T lovesw Yaarcor Ly .
LA DE PUERTO RICO 1BLA DE VICQUESD
2078 DF PCRIACICH s BOURCT .

B op—— FORMACIONES ORIGINALES DE DUN

. CAEMNDT VY HOGD BTN, , 1PDR

anT GNT @ RETS 6 RIGEUSTAD ORIGINAL SAND DUNE FORMATIONS

o gPE L L e T BN 9 9G0P




3,

reagin available te provide essemtial proteetion against stevam suzges.
Uhen aeztraeteors take more then purwits sutherise, saricus demsge sometimes
zesulia, l

c.The eecead problea arises whan sand is emtracted witheuzbgﬂy pasmit, These
éstgeezézs often opazate at @ very small scale-—typically ome or two men
vith shevels ssd & truek. They often taks esnd frem public beaches, and aema
of them have deme se for yaars; they do not thimk of themselves as ssnd
ghieves., Thase mumazeus, emall-secale epavaters represent an ezecesdiagly

difficult enforeemant preblem,

Heed: Larger, better traised etaff. The Dapartment of Hatural Besources nsaeds

& larger., battar traived eteff, as wall as more sophisticated equipmast and

matheds fer surveillsnce of send estraeticn.

Hapagement and protaetion

Ildeally, all present sad former dume areas of Pusrto Rieco would be designated
as matuzal resaervas; this ideal sheuld ba attsised 8s rapidly as pessible,

Attais

ent is impraectiecal, however, uatil suitable altezmative souress of sand
aza found for the cemstruction iaduetry., Uneil them, ecme eztrsetion will

probably coatinve=-withian regulatery limits istended to presarve the ®ost

essential proteetive funetions of dunas.

Head: Designaticn of Spacial Plasming Araeas, Tha fev remaiuning dupe 8reas

are, bowaver, aveas of intense confliet smong compsting demande: VFor fleod pro~

teetion, for samd estraetion, for recrestiocn amd teurism. (This ie sotably
the ease in the lsabala avres, vhere sand pits and sumusy hemas are oftem ealy
a fevy maters apart.) 4s sueh, the duwe aress sheuld reesive attentien freas

Cozmpowvealth offiecials in allesating the limited rasoureas available fer

ieventeryisg and deveiled plesuimg. Both priveipal dume sveasd remaiaiag ia
Pusxto Ries~~the lsabela and Beeca da Cengrajes sress—are sceozdimgly iveluded

e=peg the Bpoeisl Plennisg Aress desigested im Chapter &,

Long~tern veed: Designation of Wstural Reserves; vegulstions prehibiting alter-

ien., As soom 88 aleermative sand seurces becema svailable fer the eowstruetioe
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indusgry, dune areas should be radesignated as Hatursgl Baservas. At that
time, moveover, Plenuing Beguletiom Me. 13, the Plesdable Aress Begulatien,
should be amanded to prohibit msn-made alteratien of dumes within ceastal high f

hazerd arese (ezeept alteratiems shewn net to ineregse potantisl flood damage).

Putuze sdeption of sueh & regulaetion will be required im suy event by Pederal

¢leed imsurames vegulatiems (26 CPR 1910, 3(a)(8); 41 ¥R 46978, October 26, 1976},

B. PROVIDIKG SAWND POR THE CONSTRUCTION IWDUSTRY

Need: Alternative supply sources, Protection of dumes (eed evan publie

bagehas) by ragulatory weans will zemain difficult=—both at the peliey aud

enforeamant leval=—uatil the conetruetion induetry obtalms adequate supplies of
cand at rasecoable prices frem altermative socuress. Aesisting is the develep-

meat of those eourcaes is, acceordimgly, s ey progrsm zee detion discusead

is the eection on Sead for Construetion. }

BEACHES

IWNTRODUCTORY PIRDINGS

The beaches of Puaxto Rieo are eoastsal resources of graat importanee. These beaches

vary frea timy pockete to brosd depeoeite as mueh as a kileseter in lesgth (e.g., Hedians
Beaeh in Loisza, Levittown baseh). Beachas gre of incaleulable importasee teo Pusrte
Rieo for reereation and touriem., Some 109 kilematers of the ielend’'s 608 kilesatexs

1

of besehes ave matwrally euitad to be prime reersstien besches. These era shown on

Map 11.

in addition, besaches aze important for the protectien of matursl rescusrcse. For azemple,
begehes oo Hosa sed ecma othar offebere isleade sxe hkecwa seeting sitee for eea tuetles,

includiog ccme ewdangered scpeeiss. (Bee the seetieca on ¥Wildlifs.)

Compoeition of the individual beseb eystems ie dependent ea tha eourea of available

beach e glg. There aze threa deaisast miseral sseembleges whieb charsetariee

Puerte Bieo's bsaches: Quarts csnds with eema foldeper; volesmie veoek, earpantimite,

baavy miveral soesmblages; end celeium carbosste cende. The ieolatien of isdividual

beach syetems is emphseised by etrikieg d4ifferemcas in cemposition between memy &djecest

basehae.
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Ezexsction of ognd fres beschas, losg a cevee of eavare damage, is mo lomger extensive,
ia the past, ecma bescbes were etrippad of vigtuaslly all their sasd, whieh wae then eold
for uwee in cometzuection. At prasent, however, thexe sre no outetanding Commoowealth
parmits for send extraction fros beaches.® There does vemain a problam of umsuthorized
extraction (eee disecussion in the saction om Dunas); but baasches are no lemger s majer

rasougee foxr the usavutherized axtczaeters, vho sov prefer viver-mouth and ethexr deposits,

Bresion and water pollutien affeet baaehes as well as ether parte of the epast. ELresien

bae draetieally reduced the size of scme beachas; responsive memsures are econsidered im
the eeetien ob Cosetal Erxosien. WYatear pollution ioterferes with full recrestional use
of eeme baachas, motably in the Condado and Oecasn Park sections of Sen Juan, vhere the

Baviresmantal Quelity Boaxd hes feund it neecesaary to place pollution-warnimg signe.

Savaral additienal ebetacles prevent recrestional enjoyment of basehes by the general

A.  Lagal barriere a=clude the public fxema & fav beachas.

B. Seas baaches, theugh legally publie, sre imaceessible becauvee the publie cavmet
erxoss adjoining lend., Obstacles to accees may bs laegal (wmo vight of paseage),
ox praectical (@.g. 8o autemobile eceesss or parking azes).

C. Yhen zeerestional users reach the baaeh (or snether part of the eosst), they
ey £imd that squatterze got thaze firet.

D. Heszby bigbriee buildimge may case shadews or viesally domimate the beaeh.

E. The merzevw strip of beach availablae to the public masy prove teo emall for eptiava
zaezeational wee,

7. Inedequata public eezvicae—notably besch clessing—umay vender the besaeh laass enjoy=

able.

Thess obstaclas, all of vhieh suet be ovareems €0 acsure optiswm present amd futuxe

uee of baseh rescureeas, @re diecussad balew.

A, ABSURIEG THR PUBLIC'S LECAL RIGHT ¥0 USE THE BEACHES THEMSELVES

71EDIRGS

Hoat beaches im Poaste Biee are legally opes to uee by the geveral publiec. The

“Aleso, Federal lev epperestly EE@@ibi§§‘§g§E§§€i@§ of cend frem submarged lende (balew
wasn high tida). Bes disevesios sbove is tha cectien ep Beefs.
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“gpace oo the €08888 ... that ie bathed by the ses im its ebd sed flev" is iseluded
1 2
i0 the msritise sene (zons maritime~terzestra). The maritime gess is publie demain.

The primeipal ezceptions are beaches en the Federal military resarvatione 8t Roosevelt

Roads and in Vieques.® A number of sdditionmal baasechas formerly vreserved for recraa~

tienal wvee by military psreennel (a.g., "Crashbeost” in Aguadilla, Puats Savdinas)

are nov available for publie usa,

Spanish erown graats, iseusd prier to the Lav of Perts of 1886, may sutherize sems

peivate landowners teo ezclude the genersl public from some beseh areas, The oumbey

of eueh grants, their legsl validity, end the bsach areas subjeet teo theam are usclaesz,

Sezs prepriaters do aseext rights under sueh grants, hevaver,

The absence or uncertainty of public right to use a few beaches is s problem to be

addregsed as epportunities preseat themselves.

RESPONDIRG TO0 THE FPINDIRGS

1. Registration of erown grants

Hore informatien ic mesded to dotermime whathar or Bet €rowa grante TEPREsent

& giguifiecant potemtial threat to opan basehes in Puarte Riee., To deal with
similar ueeertaimtiss, the Cosmonwealth's recestly esasted Weter Lev (Lav We. 136
of Juna 3, 1976) requires vegistratien of crown grants te water supplies.

There is mo cemparable lsv, howaver, to deal with erows grante that may author~
ize amelusion of the geseral publie from sny portics of the maritime zome. The
statute sbeuld establich & voseomsble registratiscn paried, of perhaps ese yeas,
after vhieh (1) veregistered gravta weuld be veid, end (2) the validity of
?@gi@t@?gd grevte would be expaediticuely adjudicsted im a masser fized by the

BLAEVLA.

ihe legal status of the Caribe HBilten Botel site, fermsrly pert of the S8an Juae
Heval Btatien and mev hald by a swealth goverummat corperaeties wadsr a 99%-yaesr
jease gramted by the Pederasl govermmset, is unique svd ueclesr, (8ae opimion of the
Atterpay Gemeral of Puszte Biee, Hovesbar 25, 1970, eud La Haeba v. Teib. de C@at§iba
veicses, 76 DPR 923 (1954); s right to ezeclude the publie frem & beach on that site
bss besn asserted, The Federally svaed beesches of Culebra are diseuseed im the
Culebrs Segmant of the Puarte Bieo Cosstsl Hasagement Pregrem.
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B,

2, Surplues Paderal lend

HEW POLICY ESTABLISHED., Frem time to time, the Federsl goverpment has declarxed
seme of its cosstal holdings to be surplus. Future declarstioms of thie ¢ype
may present opportunitiee to extend beach aeccess. The following poliey is hexeby

asteblishad to teke adventage of amy sueh opportunities that may avise:

APPROPRIATE ACCESS TO FEDRRAL BEACHES HEREAFTER DECLARED SURPLUS. 1€ any
bagehes nov owned by the Faderal goverament is Puerto Rico asre hereafter

daclared surplus to the veeds of the Fedesral govermment, sueh baaches shall te

the maxisem eztaeant practicable be held for permasent recreational use by the
gesazal publie .unleas more appropriate use is determinmed to be im the gemeral

welfare by the CGovermment of Puerto Rice.

PUBLIC ACCESS TO THE COAST®

FINDIHNGS

Some beachas, theugh legally publie, ave inaceessible because the public canmnot

eross adjoining lssd to reaech them. In some places, there is mno legal rzight te eress

the adjeining lend. In others, a right of passage existe, but there are practiecal

obstaclas to sccess~<most oftan an gbseunce of vehicle scceess ox parkisg space.

Lack of access to the eoast has not traditionaslly vanked high ameng Puerto Rice's

problems. In towns amd cities traditiemal etreet patterns often provided aseccess.
ia the eceuntry, fisharman asd others needing asceess were often able to ecrese shorxefrent

property=—eematimee with a legal zight of passage, sometimes vitheut ome.

%A plaoming precess tor shorelime accaess ies mow being developed in sceordanca
with Baetios 305(b)(7) of the CZHA.
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The aceeas probles has attraeted mest attentien in the serthesst part of the 1sland,

vhere several ehorefromt projects sre concentrated is outlyisg aress elese to the
1

San Jusn Hetropolitan Arvea.

Unless mew shorefront development provides aeceess at leest equivalent to that previded

in the past, ezclusion of the genersl publie from public besches ecould becems a

serious problem. As the eitizens’ veport, Puerto Rice and the Sea, put ie:

“In the past, Puerto Bico has reraly emceountared the beasch ezclusion problema that
plages 80 mamy pleces in the United Stastes end the Caribbasn. The i1sland eeuld
wall ezparience thes in the future, howsver, tegather @izh the reasentmeats aod
tengiens they imevitably ereate., 5taps are needed, and nseded noy, te aseure

2
that they do net arise se a result of developueats being approved.

There are oevaral kinds of opportunitiee te provide needed scecess. Bequiring

acceos at nev shorefromt developmsat appesre to present the most importent of

thase opportunities.

POLICY

The Objectives end Peliecies elemente of the Planning Beard's Land Use Plen establishaes
the following the follewing poliey on publie acesss te basehes:

"To avoid the unnecessary loss of opticms for future use of these reecusees resultiag
from the egtablishment of mev setivivies and from esuthorizing eubdivisiens! The

following eriteria, smoug othars, must ba considerad:

L1
o000

= Aveid the censtruction of buildisge in beach avess snd discourage activities

or land eubdivieien in neighberieg aress whieh would impade free physiesl sceess
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to thase speas, prohibit the sppreciatien 6f panorsaie viewv,and pravent frae

.

aeecess to and enjoyment of the eun by the citiszenry.” (See Poliey 17.04,)

No statute, hovever, formally eetablishes for all of Pusscte Rieco, av aceses
poliey like the ome estsblished for Culabra. Thare, g statute bare develepment
wvhieh "may imtexfevre in amy way with the free accaes of the publiec to the sea

and beacheg...”

WEW POLICY ESTABLISHED. Thes following policy is hereby established:

PUBLIC ACCESS 70 BEACHES. Shorefront development, govegimental and
privage, shall 1f practical be designed to gaciligate rather than
obstruet shoreline access by the gemeral public. It is recognized

that the gemeral welfave sometimes requires accesms restriction (e.g.

to protect critlecal enviremmental aress, to protect epndangered species
or for public safetry and for security reasons). HNevertheleas de faeteo
segregation of public besches, 88 a result of developmsnt patterns that
£aeilicate use by shorefront landownere while preventing access by the

4
general publie, is zejected 4m Puerto Rieo.
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TIRG THE POLICY

TPL

Heed: Beach sceess plang., To provide guidance inm a@f@géexdiﬂg and inereasing

acesss, there is need for a beach access plan designed to assure m

fsasible eosstal seeess by the geseral publiec. The plan should take aeeceeunt of:
.otha varied eharaetar of tha cosst frem plece to plsee (a8.g., the leag,

contioueus baaches in some areas, the tiny beaches and recky haeadlands ia

. -au-m

othera).
-othe varied ways paople enjoy using the coast (@.g8., pienieking, eports,
birdwatehing) sad the opportunity to plan sceess arrsngeamsnte to rastriet

some areas for lese intensive uses. “There is o ased to make all sheoze-

frout ascesss equally coaveunient: Some of the more zugged sreas €an be !

offeetively veseczved for the havdy f@w,"s !
sothe varied means si wvhich aceses esn be astablisbed., Fer ezsmple, cosstsl

secess ean be aseured by designiasg vev shorefrent highways at lecaticus

that praclude the censtruectiecn of buildisge betwesen the highway sad the

e6a8t. Aeeess ean also be provided by providimg & savies of intensive-uee

e Aol

taeilivies (suech &8 Luquille Beaeh), with wearby sheorelands aececsssible te

thesa who walk aleng the shore from thoss facilitiee. Ocher peossibilities

inelude parmitting p@degﬁfiaﬁé aceess from 8 street oear the shere asnd
providing a plaee to park, or aecess by biking or beat alons if the fiszm
ingest is te preserve the arss in izé undeveloped fora.

sothe need for publie faeilitiee (iseluding, where appropriste, highways,
publie beseh imetallevion, parking fseilities, pedestrisn access ways).
These muat be sufficient to remeve physicsl obetacles that eeuld ezelude
the gemeral publie frem the wavitims seme. They msust alse be suffieient
to assure that publie sceesss dess vet iteelf preveant @aj@;@%ae of the baseeh
(e.g., whare esre are perked 6o the beech iteslf). Sisece it is impractieal
te provide optimum feeilities for all 109 kile=mstevs eof peteotial zeezestienal

beseh, the plem sbould estsblish priezities.

2, Requiriang mev sherafremt projecte te provide secags

The Plswnisg Bossd has vsed the developzant coatrel procese, deseribed im Chepter &,

te imple=ent a longstending peliey of requiriasg publie secesseways at sherefreat
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prejacts. Approval of the Cervemar Hetel, for eusmuple, was conditioned on the
6
establisheant of a publie sceessvay from the hotal parking let te the beaeh,
8imilazly, constzuetien of an sceass vead o the beaeh was requived between the
7

Bio Maz projeet im Rio Grande, and an adjacent project.

In requiving sceessvays in projacts sueh as these, the Bosrd has apparently
zelied prinecipally em its discretiemary veviev powsrs. The only regulation
requiring @ccesovays through coastal develepmants in Planning Begulatiem Ne. 11,

the Simple Subdivision Regulation, whieh applies enly to emall subdivisiess.

Even Ragulation No. 1l doss met prescribe asecess requirements in any detsil,

hs a vasult, opecific ascesds arvangements are astablished on an sd hoc basie

for esaeh project, wicthout detsiled poliey guidanea gnd usually witheut publie
avareness ot diseussien. The resulting @ftsag$$§§§a vary frem projeet te projeet

and cematimas provide little aceess eppertunity.

Need: Regulation or statute speeifying sceess dedication requiremants. A Teg-

vlatien er, B?@E%EQBL?; 8 étagut@ shiould establish with certainty the obligation
ef shorefrent devalopars te pz@vid@.publig @eee@sgéya and sheuld ssﬁeify the natuze
of that ebligation in.ss mueh detail as possible, The Eéli@@ing roquiremsnt 18
rocosaanded :
Raquire Acesse Through Hev Davelopmasts. Hev developmsate shall previde
public aeccessways te the shereline ezecept in these ceses where it is detar~
@ined that publie seemss ie inapprepriate, euveh &8s where (1) adequate sceess
eziste wearby, (2) the tepegcaphy mskes access dangarous, (3) the proposed

developmant i8 teo emall te ieclude an secassway, (4) the eosstal reseurcas

are too fragile teo acecommsdate geseral publie use, (5) publie safety er military
eacurity preeludes public wee, er (6) the public acesssvay would edversaly

9 .
affect agricultuzal uvees or metusal systems. Asy deeisien that publie seeass

ig imapprepriste shall ba eewsis gnded by

gat with & beaeh aceeas plen reec
the Seeretary of Batursl Resources snd adeptad by the Puerte Riee Plammisg

Beard,
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3.

The regulation or gtatute ehould assure that the scesssway is pasmasent. The

nded:

fellewing is Teeos
In peivate developmsats, public aceess shall be eusured (1) either by dedicaties
of fee title or sn essement for tha reserved seeessway to a publie ageney, or (2)
by the recording of a deed vestrietien, at the owvner's eption. Dedicated aceass-
wvays eball not be requized to be opsnad to public vse until a publie egeney or
private sssociation sgrees to aceapt resoncibility for maintesamee and liability

for the aecesssway.

S0 that the genersl publie may be avare of arvangements made fer its aeeess to the
eeast, the regulation er statute should rvequire publiec netiece and heazing befese

appreval of sny shevefront develepmant,

Governmant purchase of secessvays

The beach seeess plan, vecemmsnded gbove, msy sheowv that publie puvehase of land
(ex rights~of-wgy) is sppropriate to provide sccess to seme portions of the coamst,
This eould be true, for emsmple, is scms rural arees whare sccess s blecked and

vhare no shorefrost develepment is plamnaed,

FPederal fimaneciasl assistance may be available to assist in the purchase ¢f accase~
©ays:
The Pedeval lLaud smd Water Conservation Pusd Aet of 1965 anables the Heritage

Conpervation and Recrestion Serviece to provide funds te Puerto Riece for outdoor

recreation aveas and faeildties,

A recent amsndment to the U.S5. Coastal Zese Managemeat Aet (Seeeiea 315(2)),
sutborizes Federal asid fer the sequisition of land te provide for aceess to publie

beseches snd other publiec eosescsel szess of particular value,

To obtain Fedarsl sid vader these pregrems, hewsver, the Cesmenwaalth must provide
matehing fuads., 1o the future, eeapetimg demaeds fer fuads may lesve the Commen~

waalth uneble te afford eubstantial smeusts te sequire bsach acesseways.
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Heed: Plan elessnt evalusting need for seguisition to privide acecege. The beaeh

seceass plen, alveady recemmendad, should evaluate the mead for Cesmouvaslth purchase
of additional secesswaye and shauld'idaﬁeify sceesswsys whose scquisition has high-

est prierity.

Allevisg public psseage acress eheorefront property slready ewaed by the Cesmszonwaaleh

or publie eorperations

The public is ezcluded frem scme begches by property owned or leassed by the Commea~
waaleh ox public ecorxporations. It may be possible to open one or more of these
properties without sacrificing resources or other public needs and without

harming adjaecent public or private lands.

Need: Plan element evaluating fessibility of providing pessage. The beach accass

plan alzeady wze

nded gshould (1) identify all sherefront properties, owped by the

Cezmonvaslth or public corporatiens, that .eould be made accessible to the general mblic;

(2) identify inscceseible beaches that could be made accesaible to the general public
by alleving passage seross thess properties; (3) determime the fessibility of pre=

viding passsge, comsistent with public safety, seecurity, sod resource protectiem.

Protecting and clarifying exieting asccesewaye

Lav and custemary vee may have eraated importast aceess rights to the eegst. Pro=
teeting end elarifyimg these rights appaars to present & limited, but still impex-
tent, oppertuuity to assure adequate aceass.

a. Righte-of-waey frem "time immemerial.” Wherxe the public has pessed seross prop

exty frem “"tims ismemorial,” & legal right of passage exists., Uee wust have
10
mber” the mem2st whas it begen, aod
11
prier te 1889, vhes the Civil Cede want iste effact.

begua eo leag ago that "=an cespot ©

Bead: Ideatification of is rial righte~of-wey. The beseh secass isvastery,

already see nded, should identify lemgetanding aceesswsys that may bave bees
uveed gimee “tima imsesexial.” 1f affected proparty ie later developsd, these
acesssways should be proteeted. Im 8 fev casas, the passeges may be importast

epsugh to verzant the brimgleg of judicisl preceedisge or other measuras to pro~

teet ox elaerify theix statuwa.
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The burdas for provieg ismemerial weage ie heavy, howaver, so the oppectunity

o gusrsstee eeesss by provieg i

rial usage sesms eorrvespondingly limited.

.

b, Other zighte~of-way., Ezecept for immemorial rights-of-way, prolenged publie use

razely results in a lagal right of pasesge aecross private preperty in Puarte
Bice.* Assertien of prescriptive zighte accordingly appeazs to present fevw

opportunities to assure baseh seeass,

€. Servidumbre de vigilancis. The Lav of Pores of 1886 establishes a servidumbre

laneia (“easement of vigilaunee”), apparently to faecilitate the govaza-

mencal functien of psteelling the eoasts.®® The servidumbre adjoins the mari-
tims zone, extending inland siz maters from its landvard edge; where the aeiz~
meter 8trip is impsssable, shorefront landownezs muet permit aeuthorized pseple

12
to pase @t & convesient plaee wearby.

The ge

idumbre, if etill vslid, say ereste g highly benefieiasl right of eceeass.

Ao.eitizens’ veport, Puerte Rico and the Sea, noted:

?@é@yﬁ ag eencern abeout pollutien asd ite e@ﬁssqueaees‘(@ueh as fish kills and
eil @giils)'aeasataataa sge~o0ld needs for vigilanmes over eoastsl avess, it is
@se@%tiel that the existence of the seyvidumbre be defimitely determined,
publicized and enforeed. Th@‘B@?Viduﬁbt@ eregtas, for purpeses of ceastal
vigilseee avd alse parhaps fer .the purposes, a right of pacesge along the
entire eosst of Puescteo Bieo., To ereste sueh a right smew, if it did met

15
already azist, would be emormously burdenscme and azpensive,

The validity aend ivterpretatien of the seyvidumbre gre unelear, howaver.
16
8Sgetutery elarification has begen suggested.

“Only righte-of~way that aze contimucus and spparent @ay be scguirzed witheut title.
8ae Civil Cede, Aze.475 (31 LPRA 1653). 4An oven prelenged, eostinuous vse has besa
incerpreted a8 8 uwes tolerated by the sweer, who may prohibie it at asy tims. See
Cosnage v. 0°Haeill, 1962, 85 DPR 170; Hartis v, Corves, 1936, 76 DPR 12; Bemat v.
Begistrader, 1965, 65 DPR 489; Pelsmco v. Ruis, 1939, 33 DPR 783,

“tThe e&=s lav establichees 8 servidumbre de salvemisuto (csse=snt of salvags aed
life eavieg"), emcending 20 metere inland, apparestly for the benefit ef ship-
wrocked saileozrs and fishermem driven frem the ses by etorme. Eveu if this

vemgins legally walid, it asppsars te eveste o acesss rigbts emabliamg

publie te get frem the highways to the ecoasts. Asy secesss righta
ezested appesr te zun frem sas towerd lamd, wet the other way arousd.
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C.

Heed: Statute zeaffirming legal validity of servidumbre. To vemove present

legal ubeartaioties, basach aceass lagislation should imelude provisions zeaf-

fizrming the eontinuimg legal validity of the servidumbre de vigilanmcis.

BEMOVING SQUATTERS PROM THE COAST

PINDINGS

Squatters have built styuectures on public property—~-—both lande and waters—=—gt several

cosatal locations. The most widely kuoovn of these invasions have oeceurred at Lsa

Parguaza (Lajas), E1l Cembate (Cabo Roje), and Culebra.?

Sguatting ereates problems of exclusien and pollution. Squatters, selatively few dn

vumber, exclude the genarsl publiec from the publiec space thay eecupy. They aleo de~
gpoil masxby aress, particularly by erxesting problems of sevsge snd golid waste

disposal.

The sguatter problem aleng the cosot of Puerto Hico has two erigims. Ome, whieh is

not limited to public lamds on the coast, asrises frow am meute shortage of housing

for poor people.

The othar arises, typically, frea the desire of well-to-do pesople to have a second
heme for use ovn weeskeande end vacations.
The preblem, partieulariy the vemoval of estsblished squatters, is exzceediugly dif-

1
Even though squattiag is illegsl, the removal of existing squatter

hosas presests Halicate issues requirimg semsitive handling. Some equatter commvnities
have ezxisted for msmy ysaze, @od squattezs have ccme to azpeet that they will eontiaue.

Removal beecmas aves more diffieult when sgquatters have no other heses,

BESPONDIRG TO THE FINDINGS

1. Centrelliag future land iwvagiems

Fhe Cesmonveslth hae eectablishad a detsiled edministrative proceduze that perzmits
rapid setiom by the respomsible egeneies to terminate new land invssions end prevest
2

azpansion of old ewee.

%Tbe oquettar probiea im Culebra, ss wall as the special laws eud programa established
to respoad to it, are discussed im the Culebra Segment of the Puerto Rice Coastsal

Henagemaat Pregrea.
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2,

Exieting ievasions by squattezs who have mo ether hemes

Lew He. 132 of July 1975, @a&%leaAesae squatters to obtain title to the publie
iand they oceupy; titles are available only to squatters who had built a heae
and lived in it when the law was passed, and who had no other home.

3
Beaches, however, being public demain, eannot be privately ovned., Therefere,

squsttess on beaches (or any other pert of the maritime zone) ceunnot obtsin title
4

te the lend they oceceupy.

Ia Culebra, equatters on public demain land may be zemoved, but a home must
5
genexally be provided for equatters who have se other heme., Therxe is no compezr~

able ststutory right to a replacement heme, however, for squatters ¥

amoved frem

publiec demsin lande eslsevhere in the Commenweslth.

Heeds: Housing for equatters. To permit removal frem public demain lends of

squatters who have oo other bemes, there is veed to provide them with adeguate

heusing elsevhere,

Other invasions of coegtal lands and waters

The Commonwveslth’s Publiec Serviece Commission issued an administrative ovder in 1970
ageingt the owners of summer homes built in cesstal waters at Ls Parguera. 4 legal
challenge evouved, which was finally resolved im 1976 is favor of the squatters; the

Supreme Couxt of Puerto Rico cemcluded that the Public Service Cemmission laeked
6

juriedietion in the matter.

Heed: Sensitive reguletien of established squatter ecvmmunities., Provigion of hous=

ing for meedy equatters, theugh eeeestiasl, is mot & sufficient governmental raspouse

to the preblems erxasted by esteblisned equatter ecc=mupities. Ia dealing with leag-~

gtasdiag e mities, euveh as that of La Parguers, the govesument muet scmashev take
accoount of eguattezs’ expectations develeped durisg yesrs of ovecupsmey. Yet it

Bust also zeepond te the problems of emclueion and pellution that equattere creste.

Begulations zesponeive te theee multiple eoncerus sre nov beimg prepered by the
Depacteant of Hetural Ressurces for applicstion at La Parguera snd sre expacted te

be isouad ia the su

of 1978, These vould eecatisve the preseat prehibitica ef

mev gquatter heomes, vould prehibit webuilding of existing bemes destroyed by firze
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pr stozm, and would zaquize equatters to pay & ressomable semt for the publie space
ghey oecupy for hemas end piers. The regulation would further regquire each hoame
. €0 tap iste & vavly cenetrueted sewer system or, for offshore homes where that ie

impossible, to provide tertisry trestment of sewage before discharge.

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

PINDIRGS

High-xiee buildimge on shorefront proparty cast shadows on scme public beaches and

deminata them visuvally. In the Cevdado snd i1sla Verde sections of the San Juan Metzo-

politan Azaes, tell buildings cast shadows on public besches fevored by sumbathezs;

during the winter tourist sesson, large sections of beasch are shaded duzing mueh of
1

the dey. Horeovex, these buildings paychologically domimate the beach, detraeting

frem ite appesl as & matuzal zecrestien site. (See illuatration, nezt page.)

Puture developmant need met cact shadows on public begches gnd other eoastal araas.

At the vintex solstiee, when vorthern shadows are longest, the longest shadow betwaan
10:00 a.m. and 4:00 p.m. is sbeut 2.9 timas the height of the structura. If futuze
buildings are eet baek that diastance, they will @et ecsst a shadov on the publiely

9%
ovoed maritime zene,

Visuval deminastien by buildinge cam also be aveided., There is a subjeetive element to
determining whem buildings deminate beaches. 1n general, however, structures appear
to confine space when they ereceed the upper limit of the normal cose of vigien of a
parson lookimg forward, The cone of vision has a relationghip of approximately 1:2.1.
Thus, & buildisg set baek 2.5 times ite height would mot appear to confise ox deainate
the b@aeh,B

POLICY

The Objectives eed Policics elemsnt of the Plensiag Boazd'es lslemdvwide Laand Dse Plan
eotablishes, ae gemezsl poliey, the aveidamece of "...the e@agtgueti@% of buildings

in beseh avess and diseeurage setivities or lsad subdivision in .meighborimg axese
vhieh would ... praveant free scesss to ond epjoyment of the euva by the citizenry.”

(8ea Peliey 17.04.)

“Grestar eaetbacks may be meeded in seme eamsas for other purposas, a@tabl?.ﬁa? gs@?@gti@ﬁ
of buildings from coastal etorm suzges. See section of Floodiag (imeluding Hurzieane
Pleeding).
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IHPLEMENTING THE POLICY

Plgeaing Regulstien Ne. 4, the Zoning Regulstion, was amended lete in 1975 to zequixe

aav buildisge to be cet baek fzom the mazitime zone a distsnece of at lasst 2,5 tisas
&

theiz beight., This zequizemsnt applies im all zeaing distwiets. Previeien is made

fox emesptiens io cases of e=all pre-axietieg lets, perts, aod ethey specified eases,
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E.

PROTECTING AND ENLARGING PUBLIC BEACH HOLDINGS

FINDINGS

Ike narrov aerip of beach accessible te the public i3 eften too emall for op

reerestional wse, Even at little-used rural beachas, recreationsl opportusity may be
enhanced by asasurimg publie access to shady avess beyond the vegeeation lise. At
intensively usad beaches, still move space is neaded for parking and ether faecilities.
The navrey beach strips aceessible to the public at many locatilens are imgufficient go

aacisfy these peeds.

Ihere axe tunities to enlarge the publicly accessible -areas, primcipally by

acquiring shorefrent property at the time of development.

BESPONDING TO THE FINDINGS

Developers have sometimes dedicated shorefyont preperty to the € pwealth, They have
done so, for ezsmple, in conjumetion with the establishment of coastal reads

(e.g., Leviteown). The dedication may also be specifiecally for 2@@?@@&1@@@1 use

(e.g., Parque Barbosa in Santuree; the recreation spaces in the Vacis Talege project

as approved by the Plamning Beard im 1975).

Planning Board Regulation Neo. 9, the Comsunity Facilities Regulation, obligates developers

to furnish sites and facilicies fer recreation 4in mev developments. The regulation does
not, howaver, establish special rvequirements for shorefrent projects. No previsien
requires (or even e¥plieitly authorizes) the substiturion of coastal recrestion space
and faellities (e2.8., parkisg lets, bath houses) for the baseball fields and pléyggcu§d§
norwally regquired. Altbough zhé Beard authorized sueh & tradeoff at Vacis Talega, this

vas deone solely as en ameveise of diserecion.

Bagulstion Mo. 9

Heed: Refinemsat of Begulstion MHo. 9 for cesstal sitvatiems. Pl

should be &

ed to make e=plicit provisisn fer baach recrestien space and facilities

at shovefront develepmsnts.
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PROVIDING SERVICES AND FACILITIES FOR BEACH USERS

FINDINGS

_servien” recreagional beaches (balnearios) on the Island.

At these beaches, identified on Map 11, the Cemmonuwealth's Publie Parks amd
Becreation Adminiseration (PPRA) provides one or move services (e.g., lifeguards, firse
aid, beach cleaning) eor facilicies (e.g., parking lots, changing houses, vain ghelgers).

Thase beachas occupy 20.85 kilemeters of the coast.

Most of the Island’'s reerescion beaches, hewever, including msny intensively used

urhan opes, ave largely wnserviced. Vast scretches of beach are simply cesmmon property
aceesssible to the gemeral publie, but without faecilities and largely or whelly without
services. This 18 true mot only of velatively out-of-the-way beaches im rural areas,

but also sf intensively used urban ones.

It is neicther feasible wor desirable to provide a full ramge of recrestienal services

and facilities at all beach areas sceesgible to the publie. The cost of previdiag £ull

gservices apd faeilities would be prehibitive.® At the 13 balnearioes, beach cleaning costs
PPRA about $900,000 & year and occupies a staff of 245. In any event, Bany people enjoy—

oy even prefer-—a beach experience without feneces, lifegusrds, and rvailm shelters.

i1t is accordingly essential that the beach access plan escablish, as already

vecommended, priorities for providing additiomal beach facilities and services.

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

V£?§@>publ$@ enjoveent of many beaches. Although it is a problem even oB ®maany liegle-

uvsed beaches, it i@ scuee at those (other than PPRA's balpearios) ueed imtemsively for

recreation. lee imciude Boes de Cangrejos apd Mar Chiquita. Recreatlomal boating

has brought the preblem even to sffshore islands sueh a8 Cayo Ieacos off the east ceast.

ds for funds, there is little likelihood that é@giﬁga gzash

Given ceompetiag de

i
piekup ean sosn ba previded feor all 109 kilomaters of potentisl recrestion baschas.

Nevarthaless, there are cose opportunities to improve responsas €o ghe litter problem.

FEntcasion of facliicies and services might, in additien to direct costs, subjeet
the C ith to additienal lisbility-—and thus eoste--for parsonal imjury to beach
users. The legal and echer aspects of this issue may need to be ezplered.
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1.

g_cleay respousibilicy for beach el

Divided, unclear f@@é@@@ibil&gy is a prineipal shseacle to adequate cleanimg of
the beaches (other than these in custody of PPRA):
The ﬁ@p@fgégaa of Naecural Rescurces has legel eustedy of all the publie eocastal
aress "left over" after spacific sssigmment of scme areas to PPRA, the Perts

huehozity, end other publie sptigies.

cipalitien ave zeasponsible fer collecting 20lid waste (includimg liccer) frem
beaches within theix borders, according to a regulatisn of the Bavivommental

Bualiey E@g?éoz

The Tourism Development Company, in cooperaticn with the Right te Hork
Administzation, has a basch brigede whieh cleans beaches between the Condado

gnd Boea de Cangrejos in the San Jusn Msevepolitsn Aves.

Legislation proposad im 1973 by the Enviroomeptal Quality Board would creste a
Selid tHaste Mansgement Autherity which would conduet a besch litter cengrol
progrem. Under bylaws preposed by EQB, the Authority would asasume beach cleavisg

Eua@t;@a@.a

Heed: DNR gssistance in beach cleaning. Until a Solid Waste Authority is

escablished®, DNR should assist ths mmicipios in esrryleg eue their beaeh
cleaning responsibilities. Aress of intemsive clesning should be selected by

BNR, in ceoperaticn with the munieipies cencaermed, the EQB, and PFRA.

DiR's 1976 budget for bezaeh vigilaace and cle 1, dslamdwide, was $3525,000. The

Deparcesnt’'s f£ive regicnal offices bawe a combimed sraff of 120 sssigmed to besch

e. These egaff zo have ealy zakes asd other simple

; and survel

4 4a erueks beleaging

t. Trash collacted by DR seaff is sormally

aquig

to the

eipalicies.

@A Solld Hapte Authoriey wae caecently eveated by €

leh legislatisn.
8T, the lsw which ereated the Auchoricy does mot provide for besch ele

- &g




ioe of machines ean improve beach gi@@a&ag at rvelatively lov eost. Ia 1974,

the Puerto Rico Industrial Assoclation denated a beach cleanimg machime to the
Tourica Development Company (IDC). Fer the past 3 years, TBC's beach brigade has
-usad this machine 5 days 2 week to clean beaches in mecropolitan San Jusn.
Experiesce with the machime has besen pesitive: beaches are belng ecleaned moxe

eften, and at 8 fractisn of the eost and time vequired by masual léb@f.é

Need: Additiopal beach cleanisg wachines, wanpover. Adequate funding should

ke made available for the purchase of additional beach cleaning machimes and

ghe birimg of E&ép@@%f 2o ocparate them.

Heed: timeneacion with renting besch concessions. Rentlng beach coneessiens

o private individuale, eontinmgent on their clesning the beach in the coneessien
ares, Yarrants @gpéfgsﬁagazicn in greas vhere adequate public pickup cannot soon
be previded. The grantinmg of sueh concessions is asuthorized, subject to numerous
safeguards, by Lav Ho. 38 of 5@?E@ﬁbé? 27, 1949 (28 LPRA sec. 18); areas subject
to such comcessicms must be open €o the general publxa.s Adopeien of ‘vegulations
governing the use of baaches, presumsbly imcluding concessions, is authorized

by sscedon 16(2) of the Planning Beard Organic Act.

Liteer veduction

Nead: Litter zeduction messures. Sinee trash canmot be picked up frequently

¢érem all beseh areas, especially these that are remote and those wheve voeks
ex vagezgt$én preclude use of besch clegning machines, litter rveduction measures
arve esgentisl. Such msasures should ilmclude:

..Pargussicn: Theve should be a contisuing public education cempalgn.

. Assiseance: Many more tvash contaivars @b@ulé'be placed at beseh sitas

st £o the public; end better arvangements for emptying them should

. .Baforcemant: The anti-liceer 1av (Lsw Neo. 21 of Seprember &, 1969)

sbould be enfozeed.

..Imeeneives: The use of returnable bottles snd cens should be camcoureged.
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HWILDLIFE
" FINDINGS

Puereo Rico's mative wildlife species are limited. Of an estimacad 200 mative bivd species,
13 are endemic (found movhere else). There are an additionsl 94 local breedezs as wall as

72 migrents and 21 sgréyg.l Four species that onece flourished in Puerto Rico arve msw extimet.
Other animal species imeclude: ctureles (5 specias), snakas (7), ceads (2), fregs (15),
lizards (31), bats (15), whales (&), the mapstes, and mumerous fish species. Five predator

species have baen introduced: the mongesse, the deg, the eat, and two species of rag.

Ihe Fedaral endangeraed species list, established pursuant to the Endangered Species Act of

1973, includes a number of species and subspecies found in Puerto Rico.z Species and sub-

epecies lisced ad of Seprember 19, 1977, are shown balew:

Zodenie to Puerto Rieco:

1. Puerto Rican Uhip-poor-will (Caprimulgus boctitherus)
2. Puergo Ricen Parvot (Amazops vittats)®

3. Puerto Rican Bea (Eplerates imornatus)

4. Yellow=shouldered 3lackbizrd (Agelaius nanthomus)

Non-endeaie:

5. Plain Pigeocn (Columbe ineoreats wetmerel)
6. Hawkablll Turtle (Evetmochelys imbricata)
7. UWest lpdian Manatee (Irichechus manatus)
8. Lesatherback Turtle (Dermochelys coriaces)
9, Brown Pelican (Pelecanus occidentalis)
10. American Peregrime Falcon (Falcon peregrinus apstum)
11. Humpback Whale (Hegapters novaeangliase)
12. Sei Whale (Bsleencptera borealis)
13. Finback Whale (Balsemoptera physalus)
14. Sperm Whale (Physeter ecatoden)
15. Atlentie Bidley Turtle (lLepidechelys)

The listing and delistisg of sedangered species and subspecies iz an omgolng process,

hovever. Hecent #ule ing, affective August 22, 1977, hae added the Culebra Island giant

gered list end desigmated eritical habitat for the

anole (Amoli
species. A propesed wule, published Hay 26, 1977, would determise threstened atatus and

evieienl babigar for chree Moma lelend species——the Hona bos (Epievates monensis), the tisea

a seeinegexi).

bilied spaks

T9he ponr excinccion of the Puerte Rican Parrot is the most celebrated ezsmple of
endangermant in Puerto Rice. Drivea fren the lovliand by lapd clearing and heavy huating,
che remaining 17 bizrds (census, Hovembar 1872) are vestricted to the upper aress eof the

Caribbesn Natismal Porest keswa leecally as El Y@aqus.3
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Ihe Commouvealth Deparetment of Natural Resources issued a more extenmsive list of endangered

gpecies in 1973. This list was preparad by & committee ef Federal and € awveslth offieials

and represeatatives of private groups. Spégé@a endangered in Puerte Rieo are imcluded on
ghe lisc, whather or mot they are endangered elsewhera. Accerding to this list, 28 species
age very @éégagéf@d, 33 endangered, 15 on the verge of being endangered, 9 status undeter-
wmined, and 3 periphexal. Of these, 17 speeies and 5 subspecies are epdemic te Puerto Rice.
The ecommittee report also grouped the animsals by causes of thelr endangerment, vhich imelude
habitae destruction or disturbanee, hunting, praedatien by @sngocgég and raes, and pasticides

or other chemieals.

Hildlife, iscludi pregents a significant

natural ragource. The imporeence of wildlife is vecognized in the Commouwvealth's mew

¥ildiife Lsaw (Law No. 70 of HMay 30, 1976):

This lav bas the purpose, through modern scientifiec approaches zelative
to the preservation of these resources, of attaining an adequate balance
betveen the vights of the eitizens to earry out activities related to the
hmeing of animals sad the needs of the Stace to aveid, as s wesult of
urban and econcmic development, the eontinuous estaermimation of wildlife
spacies with habitats 4im ghe aalth of Puarto Ries.

Although the declive of wildlife im Puerto Rico may be attributed to several eauses,

habieat destruction is the most importsat. The draisage of marshlands ip the Lajas

Valley, for exsmple, damaged the rieh aquatic emviroument that supported wild bixd
populations. Othexr impereant threags to wildlife ave hunting, mongocse and rat predacies,
and the use of chemiecals. All of these oeccur in the coastel zeme as well as in the

remainder of the 1slend.

POLICY

The Objectives and Pelieies @lé%@gz ef the Ple g Board's Land Use Plan, queted in

Chapeer 2 ebove, hes cstablisbsd, as gepszal peliey, the avoidasce of "activities and
lznd subdivision which eould eause ¢he decazioration or desgruction ef. . .babitaes ef

ezed species.” (Sea Poliey 18.03)
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1.

2.

onwaaleh Depariment of Nagural Resourees hss custedy of seme signifilcant

wildiife hebitsts on the ecesst. Ewxsples imelude the Cusnieca Forest and the

Bequereon Bird Bafuge. Other

aonvealth agenciers and corporatiens ewn impeortant

habitat, at Boeca de Cangrejos avd Cafo Tibuvsnes, feor example.

The Federal Fish and Wildlife Sevviea hoe two small Natlonal Wildlife Reduges locagad
en the comst: Cabo BRojo Refuge (588 acres) in extreme southwast Puerto Rieo, and
Deeecheo Befuge (360 acres) at Daesechso Island. The Federal militsry bases on

Viecques and at Reesevelt Roads aleo provide important habitat protecticm.

Because of the high costs, there are fev opporecunities either (1) te sequire

addicional privete lands for imelusion in mature reserves ov (2) to ebtaim transfer

of ecustody to BNR f£rea C ieh corporscions that acw contrel sigaifieant
habietat sreas. It would eclearly be desivable to previde additiemal protectien
in these ways, however, particularly fer the sites of specles on the Federal

endangered list.

Manapement and progection

The Connervetion Pregram on Endangered Specles is a cooperative sgrecment submitted

by the € ith Department of Watural Resources te the Federal Fish and Wildlife
Service in October 1976. This would establish a protection amd mapagement prograsm

for the species on the Federal list.

it 4o eaclecipated that in the future when a delayed joimt secudy by the DNR aud
WMFS/FYS to eurvey @as turtle pesting sites gees under way, the results of this
seudy will eake it possible to formulate poliey whieh designates certain aveas of

baachas as exitical eavi atel aress where people will be rvestrieted during

epeeifie timss of the year whieh, im tuwm, will lead te the establisiment of
enforcemsnt procedures, the initlacicn of a public avarenass p?@gf@g, and vigilanee

of selected areas by the Ranger Corpa-—all aimed at protectimg endangered sea turtles.
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Need: Dasignation of Nagural Reserves. Sinee resoureces available for wildlife

panggeaent ave limited, it is useful to select particularly impertant habiest areas
wvhere mapagement efforts may be focused. Most of the Natuval Beserves rvecommended

in Chapeer 4 age of wildlife incerese, a8 explained in Appendix C.

The Plamning Board's poliey against disruption of the habitat of endangered species
is zo be applied, to public as well as private preperty, via the development eoentreol
gyscem daescribed in Chapter 4, as well as in evaluatimg applications for Federal

and Coz=monwealth permits.

it is dmpraectical to identify im advance every site to which this poliey applies.
Case-by~ease evaluation of the impact en wildlife of proposed development
aceordingly remsine essential. A fev sites wheve habitat preservatien should
elearly be a parassunt ebjective are reces=mended in Chaprter 4 for future designation

as Natuzxal Resarves.

Horeever, section 7 of the Federxal Endangeved Species Act, requives Federal

agencies to assure that actiens authoxized, funded, or carried out by them do not
jeoperdize the continved existence of thresetened and endangered species, or result
in the destruction of adverse modifiestion of the "critiecsl habitat" of such species.
For seme listed species, the yellcaséhculdezed blackbird, for example, there have
been formal rulemaking proceedings to designate the specific geegraphic avea(s)
considered critieal for survival of the species. Such a "eritical habitat”
designation ean be an aid to Federal agencies in carrying eut their vegponsibilities

vadey the Act.

Board’e & Regulation is being applied in at least one imstance

for the specifiec purposs of protecting habitat: a limited area ia Cidra was zoned

B=0 im 1975, to protect tha hebitat of the Plais Pigeen.
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B. PROTECTING WILDLIVE AGAYNST INAPPROPRIATE HUNTING

Pursusnt to the Commonweslth’s mev Wildlife Lavw, the Department of MNagural Resourees

has prepared drafe vegulations govarminmg huntimg. Among other inasvatiens, these
regulations:

8. Specify species that may be hunted; the hunting of all other species is
peohibited. This vegulacien protects all specias en the 1973 Cemmounwealth
lise mencionad above (exzecept for mimor diservepamcies, whieh reflect mew

lmswledge cbeained sinee the 1973 lise was prepared).

Cloee ssae aress to all huscing (e.8., portions of Vieques that are braeding

grounds for the white-evowned pigesn and whige-cheeked pinmtail).

Baspousibllity for enforcement of hunting regulaticns is Puerto Rieo 48 amssigned
to DiR'a Divisien of Fish and Wildlife. At the Pederal level, the U.5. Fish &
Yildiife Service hse an enforcement officer statiomed in MHayeguer and the Hatiemal

Farise Tisheries Service has an enforcement offieer sratiened ia Aguedilla.

Heed: FEnforcement. Strengthensd Commonvealth enforcement effores should be

undereaken as part of the improved management capabllicy described im Chapter 4.

COASTAL WATERS

Puerto Rico's coastal waters are a vesource of imealeulable importance. They are

essential for econcmle transportation of goeds to snd frem

ghe Island. They serve the
culgural and bislogiesl fuscgion of icolating the Island and glvimg Peerto Bico a special
idencity. They provide s majer vecrestisn vesocuzee for Puarte Ricans and for the teuriesa

industry. Ihay ave tha

re ©f eupply fer 5 poteatially &gggﬁsgat.ﬁgsaggg 40duetEy.
They suppert other cemstsl reesurces such as dusas, beschaes, zaefs, end mangrove weelands.
They easve a8 & fimal dispesal ground for meny of the Islend's wastes. A4nd they are part

of tha earth’'s largast

lored wildernese-—a grest Tecreaticusl, scientifie, and

induserial fromtier. 06




Coaseal watars imelude freshuvatey lagoons and swemps and salgwater bays and lagoons,

as well as the oecesn. Laguna Tevtuguere is the largesc vemaining freshwater lagoom on

the Island, and there are only & few frashwater svamps, such as Calo Tiburones and

several Peerocarpus svamps. Salt water lagoons inelude lLaguna Torrecillas, Laguna Plfeses,
Laguna Grande, Laguns Aguas Prietas, and Laguna Joyuda. Of the mumerous bays, only eue is
located on the north eeast: San Juan Bay. Other principal ceommercial bays imclude
Guﬁﬁ&ég. Jobes, and Guayanilla. And theve are four primeipal biolumineseent bays, gtwo on

the south coast of Puerto Rico, and two on Vieques.

To _assure that ecogstal waters keep servimg their varied assential functions, there must

be contimuing asttencion to four principal problems. These problems are discussed in the

following sectionsgi
&. Reduelng pellution £rom municipal end inmdustrisl waste dischaxpges;
B. Beduclng damage from ofl @pills;
C. Hinimizing erosien and sedimentatien; and

D. Minimizing eavirowmmental damage £vem dredgimg, diking, and £illimg.

A. REDUCING POLLUTION FROM HMUNICIPAL AND INDUSTRIAL WASTE DISCHARGES

FINDINGS

Ocean water quality has apparently been improving in recent years. According go the

limited availeble date, ocean waters comply with water quality standards in most
éf@&éol Host vielations seeur where stresms discharge to the @cgaaz aad pear

sunicipal and industrial waste discharges.

Water aqualicy of bave and estusries is wueh poorer. Several primeipal bays

(San Jusn, Mayegliez, Guayanills, Guaniea) and estusrise aveas (Bio Grande de leoiza,
Rio Grende de Avecibo, Blo Grende de Afnsce) fall to meet waeer quality scandards

for ope or more a@stablished egitaeris.

Municipal waste discharges gre a major seurce of pollution. Hastes frea mearly

all island swaieipalities, inlesd as well as ecastal, zeseh eosstal waters velatively
wndiluted and without havimg been cemplecely broken dewn biol@gicglgyf Twengy-£ive

of the 43 ceastal minicipios discharge mmicipal wastes directly to %éie?s vichin the
coastal zone. Of the 25, nine (Sem Juan, Areeibo, Ilesbela, Hayagilez, Aguadilla, Arzeyo,
Guayema, Pomee and Vieques) discharge diveetly o the ocesn or bays; treatment varies

¢ven sero (vaotes frem S5 tewns aze s8eill untreated) to szcondary treatment.
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al diescharpers. umarous

industries discharge wastes divectly to ceastal waters after varyimg levals ef

EE’@@ME‘NB

Diseharge of hested waters is wost sericus at the thermselectric esaplezes on the
leland (Puerto MNuevo and ?élo Seeo in che San Juan Hetvepelitan Area, Guayanills, ged
égui??é).é Tozde imdustrial wastes, such as those from phavesceutieal planks, ave
alse & special preblem. Seome lndustries, notably northe-coast phavimsceutiecal plangs,
have thaiy wastes barged eut ko sas (42 miles worth of Avecibo) and dischavged there

undar en EPA-granted ocesn-dumping pagmit. This ceess dumping 18 subjeect to terminmatien.

POLICY
All wastewater discharges shall eeaply with Federal and Cemmonvealth regulstlens.

leh water quality scandaxds, as wall as the vegulations and

Fadezal and €
programe established to achieve them, are incorporated as part of the Puerte Rieo

Coastal Mansgemant Pregram.

pi; iy

The Emvivomeental Qualizi Bosrd (EGB), whieh has primcipal respomnsibility within the
Comaonwealth goverument for implementimg this poliey, works clesely with:
..The Puerto Rieco Aqueduct and Sewer Authoricy (PRASA)-—-the C@@&gaw%slgh ageney that
bullde cud eperates "municipal” wastewater treatment facilities in Puerto Rico.
..The Puerto Rico Planning Bosrd, which approves sites of treatment plants asd sever
lises. '

.. Tha U.8. Eavi cal Protectien Ageney (EPA)-——tha Federal agemey that sdministers

the Federal Water Polluticn Comerel Act. FPA sats minjmm efflusnt steedavds for
¢ facilivies apd isdustrial soureaes, &lzﬁ@ugﬁ'gb% BQB, throeugh

mmicipal tres
its water gquality ocandards, csuld est highsr restriceions. EPA also grants permits
ith water quality plassing; asd

e8 £o% Com

co disechargers; sats reguiv

iscers a constructicn grents progren for wuniecipel eseverage fecilities.




1. Eseablishiog water quality standards and discharge limitatiens.

Unger qualicy standards, adopted by the EQB, esevablish five elassifications

of waters in the comstal zome (See HMap 14):
Class SA, the highest scandavrd, is applied to coastal waters whose
existing charaeteristice should not be altered in order to preserve natuxal
phenesens. Bioluminescent bays at La Parguera end Vieques ave classified SA.
Clases SB, 48 applied to cesstal waters intended for direct-contact uses,

such as swis

Clasa SC, is gpplied to ceastsl waters iantended for indirect-contact uses,
such a8 £ishing ov beating. Hest ports are inm class SC. So arxe the areas
seavard gféﬁ Class SA and SB waters, which extend only 500 meters out frea
shore.

Class SD, is applied to surfasce waters intended as rav water sources fox
public water supply, and in propagation and preservation of desitable

apecies. All surface waters, imeluding Lagupa Tertuguere, ave so classified.

Shellfish growth aress may be designated by EQB, although nome have been.

The EQB water quality stendards also imclude the follewing aﬁﬁi«é@gradazigé
requirenent :

Haters, whose existimg quality as of the effective date of these
regulations, is better tham the standards established herein will
be maintained &t such quality. These and other waters of the
Commonvealth will net be lowered in quality unless it has been
affirmacively demcustrated to the Board that sueh & change is
jueeified @8 a vesult of pecessary economic or social development
end will ot imcerfere or bacome injurious to any essigued uses made
of, or presently possible, in such waters. Thir will require that
any imdustrisl, public or private project, or development whieh
would comstitute & mev ssuzee of pollutien, or & modified souree
of pollutien, £o a high quality water bedy, possess ae a part of
the dsirisl project design the best practicable comtzel techmology
eugrently available. This decision of the Board shall be preceded
by edequate publie motiee.

in addicien to EQB wvater quality stendards, Puerto Riesn coaBtal waters are
protected by Federel regulsticms governing individual vastewater discharges.
Current Pederal law establishes deadlimes for secendary treatment of éuﬁieip@;
waste discharges amd “bast practieable” treatment by iu@usgfies.é The BEQB werer
qualiey seandavds inmcorporate by reference all applicable waste éischéfge
limieations established by EPA under the Federal Water Pollutien Control Act

Ascudments of 1972 (P.L. 92-560), as amended.
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¢ facilicdas.

The EQB end PRASA have esesblisghed & program, approved by EPA, to comstruct

all aseded municipal sewerage fg@i&ig$@s. Yhen complected, this program will

result in all munieipal waste discharges receiviang sufficient treatment go comply
with the water quality standavds established by EQB and waste discharge li@igatiéns
sat by EPA. (See Map 15.) Current effores will affect 13 of the 25 ag@iéipi@s
that discharge dizeetly zg wagers withis the coastal zene. These current efforts
inelude completion of the first stage of regiomal systems foxr 2 municipies,
expansien of existing facilities for 1 muniecipio, construction of reglonal

plants foxr 3 municipios, and f£inal stages of planning for regional syscems for

7 municipies.

REDUCING DAMAGE FROM OIL SPILLS

FINDINGS

0i) spills are a serious hazavd to coasral warers. The most common sources of

0il contaminacion of c@sszal:wécefg are bilge pumping, deballasting of tankers,
ship accidents, and vessel operatiens. Duriag 1975, seme 150 oil spills occurved
in Puerto Rican waters, mostly small spllls of less than 50 gallons agchul HMajox
8pllls oceurred 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 ecaused by oil spills depends on the guantity and type of oll, the degree
to which it has been refimed, wind and wave coaditions, aad the location of the spill.
The most serious damage moveally eoccurs in measr-shore waters and enclosed bays and

estuaries.

Some clegnup procedures may be more destyuctive thap the splill itself, such as the

2
use of detergents or techniques that ecagulete and siak oll to the ocean floer.

Long texm effae al environment are uskeown. The 1974

oll opill off the south coceet trapped 750,000 gallons of oil in Bahia Sueia. Large
quentities of oil seeped isto the sand end mangrove wetlands. Honltoring indicates

lictle or wo astural decompositien of the oil remaimimg afeer cleanup operations.
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Hove spille must be anticipated. The existence of several petroleum refimeries om the
Xsland vesulets in 8 heavy traffic of tankers loaded with petroleum and pecroleus
derivatives in Puerte Rieo's cesstal vaters. Horeover, the Commonwaslth is megotiastisg
with majoer oll companies to allev o6ll ezploracien in coastal wacers. Puerte Riee

Eust recognize the unsveidable visk of more 8pills and must be prepared to respond

eo thesm,

RESPONDING TO THY FINDINGS

Both the U.S. Coast Guarvd end EPA are requived to maintain national, regiomal,
end loeal oll spill coatingeney plapms. In Puerto Rico, both agencies use the 0il
Spill Contimgemcy Plan prepared by the Coast Guard for Puerto Rico and the U.S.

Viggin Islands. The Coast Guard is eurvently updating the plan.

The Buvirommental Quality Boazd, which also has suthoriey zo promulgsate an oil
spill contingesey plan, is currestly revising ies plan. Uneil that revisien

is completed, mo effective EQB plan exists.

Heed: Updating of EQB conting len. As veeomanended by the eitizens' rTeport,

Puerto Rico and the Sea, the EQB's oil spill econtingency plan should be revised and

updetad to provide for immediste and coovdimated @cti@n.B In additien, the plan
should include provisions fer ceping with ether hazardous materlals, such as

industrial chemicals. Such & plan is potentially an important supplement to the

Federal plen.

2. Estgblishing oil spill 1liebliiey measures

The Pederal Haver Pellucien Conerel Act, as asended, @a&e§>t3@g@t owners and
oparators lisble for clesnup costs up o eertain prescribed 1imies (section 311(£)).
Liabilicy is wnlimited if there 48 willful megligemee or miscomduct; but there

is vo 1isbilicy 4if the dischezge was esused solely by @a.@ct of God, ect of warx,
negligence by the U.5. Govermment, or the act or oniseion of a third parey. There
is also & Retienal Contiageney Fund of $3§ ailiien, provided by the U.S. Treasury
for use of the Coast Gusrd or EPA im cleasning up epills, or i@r>r@i@bufs§agnz

to states of their eests imcurzed in cleanup. These laws apply te cleanup
l&ébiligé and aucthorizes compansation for damages to vatural reseurces rasultiag
from oil spilis but do mot provide for post-spill researeh to quantify the damage.
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" Under Puerto Rieo's HMining Lav, companies ezpleoitimg ®ineral resources must

pay ehe costs of cleaning up any oil spills they cause. And vader EQB's Hater
Quaiicy Seandards, the owner of any souvce may be compelled zo take necessary
gsteps te control splils of oll or .texic substances. Puerto Rieco has not, howvever,
established any fund to pay the costs of oll splll demages. Imstead it relies

on the Commonwealth's Deparvetment of Justiece to file suit, against appropriste
eoncingency or compensation funds or agaimst other parties, te reecover cleanup
costs and damsges incurred by the Commonwealth. Individusls damaged by oil spills

mugt seek their own relief.

Competing demands for Commonwealth funds make 1t unlikely that Puerto Rieo can
provide funds for cleanup of major eil spilis. A number of proposed Federxal
lawg would extend oil polluctien liabilicy and compensation rights. Puerte Rice

will seek to sssure that it is imcluded im any suech legislatiem.

MINIMIZING EROSION AND SEDIMENTATION

FINDINGS

Sediment resulting from erosion and runoff imevitably ecauses some damage to coastal

vaters. Steep topography, heavy zainfall, and easily erodable soils all eentribute

to a high erosion potential in Puerta Rice.

Additional evosien results from current agricultural and development practices in

coastal areas. Sedimentation is incressed by unsuitable agricultural practices,
overgrazing of trangeland, and indiscviminate deforestacionm, all of which help remove

the leafy humus base that protects the geil ip eoastal areas.

Rapid urban development in mamy parts of the Island has also caused major erosion
and sedimentacien. JImproper cuttimg and greding practieces at construction slees
aceelerate erosien. 8o do peor gl@piﬁg and lack of vevegetation on cuts, £ills, end

diceches, especisliy in major highuay d@val@p@gazs.l
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Resuleing impaces include incressed flocding, reduced water quality, and an increased

need for dredging

. hAccelerated runoff vates have increased flood hazsrds. Some lands

never sexiously flooded now suffer severe damage.

Sedimentation alters the guality and quantity of water supplies. Tuxrbidity aifects
both the physiecal and bilological characteriscics of surface waters and of the ceastal
vaters into whieh they discharge. The washout and transport of pesticides and ether
tonic materials into surfaece and ground waters is also 1ﬁcfegsed.2 Sedimentatien

and inereased turbidity canm also destroy coral reef communities.

Eg;eggive sediment loads in streams are depésited in calm waters, reducimg 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
sedimentation have never been established, seme deposition is beneficial in the

replenighment of beaches and formation of fertile alluvial valleys.)

POLICIES

Commonwealth Law No. 211, of March 26, 1946, which authorized creation of Soll
Conservation Districts, found that improper land-use practieces were causing erosion
of farm and grazing lands. The lav established a policy of preserving and

protecting these lands which it found to be basic assets of the lsland.

The Objectives and Policies element of the Planning Board's Land Use Plan establishes
relevant islandwide policies im its gection on protection of matural resources:
“fo control those aetivities and land subdivisions which may adversely
affect vacer quality, particularly im areas for aquifer vecharge, and im
vatersheds eoutiguous to laskes apd resezveirs-—activities such as elimination
of the vegotative layer, sell movement causisg erosion, the excessive use of
paving resulting in imeveased runoff, and the imdiscriminpate use of
fercilizers and pesticides causing water quality o éec@fiéraze."

(Sse Poliey 18.02.)
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rans of educatieon. and assistence

The U.S. Soil Conservatien Serxviee (SCS) operates s&v%rél prograsms in Puerco Rieo
ghat respopd to problems of sedimentation and runoff, imcluding the small watex-
ehad program, reforestation, amd £leod eontrel program. Some of these have bean
deseribed abeve in the section en Fleoeding. 8CS also ﬁ@s conducted soll surveys
in Puerco Bleo to faecllirate soil conservation effores in farming practices and
as an aid feor future development. 8CS has classifisd soils by hydrologic groups

which vepresent the potential infileracion capacity of the seils.

Seme 17 soil comservation discrices inform farmers of sound soil eomservatieon

practiees and encourage farmers to use them. Uith the rvatification of

wealth Lav 211 dn 1946, the municipal govermments were permitted to
establish and finance these districts. The SCS prevides technical assistance
through these districts to landowners and operators in carrying out locally

adapted seil and water eonservation programs.

Regulating the sources of sedimentatien

A variety of standsrds for gradiag and ocher sources of sedimentation are
currently in use. The Department of Transportaticn and Public Horks reports
relisnee on guidelines issued by Faderal EPA (Guidelines for Erosion and

Sediment Contrel Planning and Implementstion). The 5CS hse its own standards.

.The Plsnaning Besrd will vely on etandavds to be derived frem the 208 plannisg

precass.

S0il Comesvrvation Disgricte are authorized by Ce alth lav ve establish

erosien control regulstions for their discrices end o impose £imes ob violators.
No such vegulaticns have been adeopted,® although the Puerte Rico association of

Sadl €

rvation Diserices drafred a preposal for a “Sediment Comtrel Progrem fo¥

Bsa-Agricultural Davelopmsat.”

“The Federsl Seil Comservatien Serviee has propoeed wodel legislation goveraimg

- erosion coptrel frem agricultural sources. The SCS proposss that this legislatien
be adopted by the Legislative Assesbly. ILsplemsmtatieon would be by Seil
Conservaticn Diseriets.
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The Envivoummetal Qualicy Boaxd has prepared draft rzegulagiens goveraing
evosion contrel, as part ef iecs proposed reef-pretoection regulation, but

has waver adopted theam.

Need: (HIGH PRIORITY): Runoff and evosion centrol regulation. A& runoff

and erosion eceontrel regulation, bread enough to imclude eoverage of gradimg
as well as other urban and agricultural practices that affeet runoff, should
be adopted using the joint rescurces of EQB, DNR, the Planning Board, and the
Departsent of Agrieulture. 3 Development of the regulstion should be elesely
esordinaced with the EQB's 208 planning process, with partieular acgention

teo the "best management practices' fozrmulated during that proeess.

D. MINIMIZING ENVIRONMMENTAL DAMACE FROM DREDGING, DIKING, AND FILLING FINDINGS

Haintenance and harbor-improvement dredging are essential, continuing asctivities

Pu

‘Rico. The pavigabilicy of harbors is essestisl to the Island's commerce.

To waintain navigabilicy, dredging wust combat the results of nagural eresion and

sedimencacrion, intensified by man's aetivities.

The Avsy Corps of Emgineers has conducted several dredging projeces in the vecent
past:

$an Jusn. Three maintenance dredging projects since 1972: in the

first two, 1.5 million cubic yards were removed; in the thiwrd,

2.2 millien eubic yarde. Wastes from all three were deposited

3 miles offshore.

Hayaguez. Ome project: 100,000 cubic yards, deposited at sges.

Ponce. Tuvo projeces: d4n the fivset, 200,000 eubic yards of £11] were

deposiced en land. In the second, 100,000 cubic yards were deposited

at sea,

éreeibo. Opa project: 100,000 eubie yards, depesitad at ses.

s at the Port of Ponee are £o begin in 1978, snd improvements at 5an Juan

pL=-3.)
will bz eomsiderad for 1979-80. Ocesn disposal will only be at desigeated sites

in eeaplisnce wich ocesn dumping regulatiems (40 CFR 220-227).

4ddieienal dredping has been conducted from time vo time for porets, girperets, and

gies. Although mo additional dredgiag is kaoun to be

concemplated at present, it is Teasonsble te assume that more will eeccur in the future.
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ged £411ing ean eresnte emvivoussntal problems. Dredging projects raise

legicimate envivemmentsl coneerne. Dredging may cause pollutieon at both the removal and
the spoill disposal gites. The direct effecets of dredgimg, especislly those that age
@@éf&@@é to the prejeet axzea, @é@ gengrally shert term and include: turbidity effects,
eedimant build-up, removal of substrats materiasls, end resuspension of selids. Ia
shallew é@@sg&l lageons, howsver, experience at Laguna Pilfiones and elsevhere sugpeste

that affeces can be move seriocus and lemg lasting. o

Thage is little firm dots snd analysis avallable concerning the long-verm effects of
dredging e9d dredge spoil dispesal. The Coxps’ draft emviropmescal impact statement
for, maintenance dredging in Puvevto Rico ooted potencial lemg-term effects ineluding

desgructicn of benthic orgenisams in the channel and covering of bottem=dwelliag 7

orgenicas at the offsheore @igpgsal sites. Dastructisn of benthic evgenisms will,
in curn, esuse chsages in water qualiey ip ghe ismediste ares, and destructien of

adjacent flere and fauma,

RESPONDING §0 THE FINDINGS

1.

g, ond eonstruection in mavigable waters. Dredging,

£11l1ing, snd econstructieon im mavigable waters gre subject to & permit program

operacted by the U.S. Axmy Corps of Eogineers pursuant to two Federal laws:

Under che River and Harbor Act of 1899 (sections 9 amd 10), the Corps
g@ag?@lly requires permits for discharges imco wetlends belevw mean high
tide on eosstal sress or into rivers, lakes, and streams presently er

hiscorically used or suscaeptible te use for mavigatien.

Upder Sectica 4054 of the Pederal Weter Polluticn Cemtrel Act
of 1972 (P.1. 92-580), Vaderal pevmits ave vequized for the discharge of
dredged or £111 materdiel imeo all mavigeble waters, daeluding lakss,

8ER rivers and ceesns, a8 well es thalr etributaries and aéjseeag

wetlands.

Oelike Sectiem 10 §@§§$ta, for vhich tha Corps has gole Fedezel
respoasibility, permits under the 404 pregrem =ust conform with discharge
ericeria established by EPA. Addicienally, EPA ean prohibic che isousmce

of & 404 permit 41f the propesed diseharge will bave an unaceeptable adverse

effect cn eertain @BVIEE




The Commouwealth government also ezercises eontrol over activities forx
whieh Corps permits arxe f@qui?@d. This is dope through the endorsement
program of the Department of Natural Resources. If DNR denies an endorse~
ment, cthe Corps does not grant permits for dredging, £illimg, o

construceion in Puerto Riean waters (42 FR 37138).

Under the Commonwvealth Pler and Pores Lav of 1968, dredging and disposal

setivities in pert zomes also require approval by the Porets Autheriey.

2. Establishing criteris for dredging.

Need: Additional eriteria for draedging and £1lling.

To guide it in deciding

whather or not to endorse applicatiens for Covpe permits, the Department of
Hatuzel Repources will establish the following eriteria which will be incoxporated

" imte ethe Ceastal ﬁgngé@gggz Preograa.

Criteris for diking

and deposit of dredged sediments.

..Ceiteria for diking or £41ling. Diking or £11lling of eoastal waters (other

than fer ashoreline structures?®) shall, to the maximum exeent practieable,

be permitted only where pecessary and where there 1s wo less envivommentally
dawmaging aleernative for: (1) port or airport ezpansion, nstienal defense
or coastal-dependent facilities; or (2) land restoratien (e.g., diking te
reduee sedimentation or to restore lasd previously lost because of cosstal

erosion).

..Criteria for dredging. Dredging of cosstal waters shall to the

extent peactiesble (2) minimize the disrupeicn of nacural systems, and
(b) be limiced te the follewinmg: (1) port, emexgy, o natiomal defemse
$aeilicies; (2) mavigatiseal champels, gurniung basins, veseel berthing
and mooring aress, and best lauwnehing vemps; (3) entrance chemnels or aimer

desp g of harbor aress for reeveatiomal beatisg faeecllitias;

(&) reisl fishisg hozbozs; (5) £lesd coatrel prejects; (6) emtractien
of eapd, geevel, end missrals; (7) other public ssrvice purposss (@.8., €O

reareve water circulacion) provided that the rasults azre @gseﬁaily

FShorelive Btructuzes are being considered in the chovelise evesicn pl PrROCEss

being ecpducted pursusnt te ‘ssctisn 305(b)(9).
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wonitored and evaluated for vasterative value. The meed fer dredgimg shall
be minimized by ecareful design éﬁd location 6f facilicles with respect
to existing water depths, water circulacion, silgégéan patterns, and by

efforts to reduce comtrollable sedimentation. WUhere bottem materials arve

highly esat ated, dredging or @ining shall bz aveided to the ng$g@@

extent practicable.

..Cxieeria for deposit of dredged sediments. Dredged sediments meeting e
eriteria specified by EPA for freshwater, estusrine, or marine disposal may
be depositad at openvater gites designated o minimisze potential adverse
izpaces on marime er§a§$§@ﬁ or ia £411 asites specifically authorized by DNR. !
Dredge @éﬁ@?$@l shall not be tramsported from coestal waters into mangrove
watlands, estusrine, or frashvater aress for uwater disposel. Dredged
sagerial @xc@@diﬁg'sp?t@veé wvater quality eriteria must be placed either
on dry lend in & manner that prevents pollution of marime, underground,
or surface water or, if land dieposal is infeasible or envirommentally

unsceepeable, at designated deep ocean sites (depths greater than 100 fathems)
1

sppreved by EPA.

COASTAL FORESTS
FINDINGS

The forests that once covered Puerto Rico's coasts are nov greatly veduced. At the time of

its diseevery im 1493, Puerto Bieo was mearly 100 perces: forested. But only about 20 percent

i
is forested teday. Most lewland forests are gope, clesred to make epace for agriculture.

0f the coastal forescs that do vemsin, eost are mengrove wetlapds. (See Mangrove Wetlands

pectien above). Othar coastal forests ef pareieuvlsy imcerest imeclude (1) Prerocarpus forests,

]

and (2) the dry ferest at Cuaniea.? (See Map 16.)

aln eddicion, & lS—cuerda grove of asubo tress, loecsted in a | 0 industriel pagk im
jenas, hee baen designaced by tha Pl d @3 & natuzal ares to bs presarved.
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Enewn leeations im Puerte Rico laclude the follewing six in the coastal setudy area:
1. TYerveeilla Alea -~ Loiza
2. Rio Espirieu Santo area
3. HRumaecso Ptereocarpus Forest - Humseao
4, Palmas del Mar - Humaeseo (emall)
5. Pantano de Espinar - Aguadilla (smsall)

6. Dorado Pterocarpus Forest - Dorade

The Guanles dry forest is g umique resource a?eg.z The Guanica Forest, in southwestern Puerte

Rieco, 48 a unique magtural ares, exceptionally fragile, with no counterpart im Puerto Rieco.
The Commonwealth owas 10,195 cuerdas of the forest in two separate segments eeparated by
Guaniea Bay. Hoxe than B0 percent of the forest is surface limestone rock. Rainfall is searee,

and temperatures are high.

The 10,195 cuerdas of public land contain & great richness of plant life: 346 gesmera of plants
and trees with 671 species vepresentad. At least 48 of these species, if lest at Guanica,

would virtually dissppear from Puerte Rieo. Sinteen specles are endemic, found newhere else

in the world.

Birds ave abwndant in the forest. Half of all the speciles of land birds found im Puerto Rico
asre represented, imcluding 9 of the 14 endemic species. It is by far the richest forest in
Puerto Rico ip avian fauns. In 1951, cthe Puerte Rican Whip-poor-will, a bird previously
considered extinct frem the world, was vediscovered im the Guanleas Forest. Today, 300 pairs
breed here and movhege else. The Puerto Rican Vhip-poor-trill is on the Federal endangered

species list.

Becreational use is pucting imcreseed pressures op the Guaniea Forest. Reerestienal use of the

f@?@@g'hés risen sharply since the mid-1960°s. (The forest is mev enly a 24-hour drive frem
San Juan, asd ie easily acceesible te, at least, half cthe Island’'s populaticn im an hour or
less.) Alge, uoers are vo lomger eoutent to use only thz developed baach arees that have
traditionally eszved the reerestien seeds of the southwest part of the Islasd; users Bov seem

. Iseerier areas

go be seeking uadeveloped beasch avems fov smorkeling, pilesicking, and
of the forest are reasonably accessible, but Bo facilities ezist to provide users vieh alterne-

gives e hiking. Mo water limes sevrve the fevest, alehough one 18 mov beismg buile.
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PROTECTING AND USING THE COASTAL FOREST RESOURCES

1.

All Peerocasrpus forests im the coastal seudy ares axe believed te be privasely eowaed.

Seme 10,195 cuerdas of the Guasnica Forest arve @Eﬁad'by the Commenwealth and administered

by the Department of Hatuzal Resources. Another 600 cuerdas are imcluded in the °
adjscant Bahia Ballewns aves incegrally velated to the State Forest. This ansd sevaeral

other mearby areas are recemsended for publiec aequisitien in a draft msnsgement plan

prepared %y seaff of the Department of Netural Resourecas. (See Map 17.)

Bacouse of the costs, there are fev opportunities to acquire additional coaseal
fovrest: wsv is private cwmership. Acquisgitien weuld elearly be desivable, however,
BRTE :2ly of the avess recomaended for future designatien as Natural Reserves.

(See x.. 29.)

Hensgenent an

Heed: Hatural Reserven. Because of its unique natural festures, its importent habitac,

end its high qualicy vecreational petentisl, the Guaniea Dry Forest, and the adjacent
Bahia Ballema sres, are recommended in Chapter 4 for designation as Natural Reserves.
So are the following Prerocarpus iex@sﬁs in the coastal zone:

Torracilla Alta Preroecarpus Forest Reserve

Rio Espiricu Samto Resarve

Bumacgo Swamp and Pterocarpus Forest Hsserve
Dorasde Peeroecarpus Forest Reserve

Heed: Hapapement plan for Gusuica Forvest. The Guanice Forest has mever had a

mapagemant plan. & drafe plan bas besn prepared by staff of the Depsrement of Natural
Reeources, but it has vot baea aﬁ@?z@dog The plen eslls for mansging the eatire

fovast as 2 vildlife esmetunry, a8 well as for appropriste reereaticusl develeopment,

-

wich empheeis on birdwatching, wildiife, photography. and other uses suited teo the

forest's unigque envig

iacions, the Department of Haturel Bessudees should

Afear svaluseipg 8t2ff ge
a Forest. Such & plan i3 meeded te respond €O -

adopt a ezant plan fer tbhz Gus

end, at the seme time, protect the unique sstural values

ineressing recgeational 4

of the forest.
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B. RESEARCH

Need: The Guaanica Dry Forast should be vegarded 25 a field laboratory for g wide range

éf selentifie and applied research.

The Secientific Division of the Deparcment of Natural Besources should undertake studies
sueh as the follewving:

a. Eeolegy of life forms found in Cueva de los Murcielagos de Guanica;

b. A move ecmplete survey of plant and animsal life: and

€. Effects of alr pollution on plant asd animal forms, parvtleularly imsects.

CULTURAL AND HISTORIC SITES
FINDINGS

Puerto Rico's eoast imcludes a vich hericage of historic sites. The Institute of Puerto Rican

Culture has designated numercus historic mobuments in 01d San Juan, as well as 13 hiseerie
ponuments in other pares of the gaagz,l A revisien nov uvader way will add morve 8ites to the

Insticuee’s official 1ise.

The National Register of Historic Places, maintained by the National Park Serviee, includes

13% gites im Puerto 31@©,Z 0f these, most are on the coasstal plain.

There are 20 known arecheological sites (“eoncheros') on the coast, as well ag some 15 pre~
Columbian sectlements whose exact loeations have mot been d@t@?@xned.z Alse, there ave a number

4
of sunken ships in eoastal waters.

Knowa cultural and histeric gites. imeluding ismportant ghipwrecks, are shown em Map 18.

POLICY

The Objectives and Pollcies of the PL

Board's Land Use Plan, quoted im Chaprar 2 above,
bkas established, as geseral policy:
“To avoid the dastruetisn, sutilacien, deterieoratien, or demolitien @f ismporeant
cultural resources such ss archaeological depesits, historic sites, and/or buildings aund
others which have been 89 declared by the Institute of Puereo Rican Culture.”

(See Policy 18.04.)

wAs of February 1977, listisg of additional sites on the Hatiemal Register of Histeric Places is
an ongoing process. Several other sites have alresdy been nomisated for possible inmclusien is
the National Beglscer. Ongoing consultation with Historic Presarvation Officer im Puerte Rise,
as well as with the Instituce of Puervo Biean Culeure is ezpected to result im tien of
addicional cecastal siges durimg the imp teeion phase of the FROMP.
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DPLEMENTING THE POLICY

PROTECTING AND HMANAGING KEY SITES

"

Public eownership and custody

The Ianseitute of Puerto Riean Culguré is the Commonwealth agency principally responsible

for ecultural and historiec sites. The agency evns and manages a anwmber of histerie and
areheological sitas, and its staff advises and assists other ageneles and privete citisens
concerned with such siees. MHosc of @h@nhigeafic eonuments on the Institute's official lisg
are ocwaed by the Insegitute iteelf, by other Commonwealth asgencies, or by municipalities. The

rest ave owned by the Federal Geverumaent or the Cathelde Chu?ch,s

At cthe Federal level, the MNational Park Service owns Forets El Horre asd San Cristobal,
as wall as the 0ld eley walls in the 0ld San Juan Histeric Site. The Coast Guard ewns four

hisgoric highthouses (Fajarde, Cabo Rojo, Hong, Culebriea).

The 4xeheological, Anthropolegiecal, and Historiecal Foundatien of Puerco Rico, & mon~

profic corperatien, is dediecsted vo the comservactien of Puerto Rieo's culgural resourees.

The Foundatien is engaged in Tesearch projects, fecusing particularly on archeologieal aspects
of the 1sland's eultuzal resources. The Foundation also sevves as advisor ¢o the U.S.
Naeionsl Park Service, the U.S. Army Corps of Engineers, and other sgencies on archeological

Batters.

Heed: Inventory ef fxcheological sites. Archeologleal sites have not been cempletely

iaventeried. swealth sgencles own & few of them; many othexs ave private. There is

need for an inventory of archeologicsl sites so that effective measures may be taken to

protect thea.

Development control and ?@ggl@éi@ﬁs

igcers Biseeric Distriet regulatiens whileh

Culeure

ihe lostitute of Puarte
apply to private &8 well ms public property in the Old Sen Juan and Pesce Hiseeric Diseziees.

Sites on the Natioval Regiseer of Hiscoriec Places are protected by the Hatienal Historie
ad, against disturbapee by Fedegal, apd Federally £ipanced

Preservation Act of 1966, a8 &

projects. The Federal Archsologieal and Hisecoric Preservation Act of 1974,

similarly protects archasclogleal siees.
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Need: Commonvealth protection of aveheological sites. Commonwealth lav currently

egeablishes no procedures comparable to those established by the Federal Archeolegical
and Histeric Preservatien Ace of 1974, There is need for enacetment of Commonvealth
lavs or vegulacions establishing such proeedures, particularly because scme previously

unknown "concheres'' may met be discovered untll development is under way.
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COASTAL-DEPENDENT INDUSTRY : .

FIRDINGS

Seme development exitical £o Puerco Rico's future is likely to be coastal-dependent. Seme

developagnt pust have a cosstal loecstion to function at all. Exemples include peres,

T e e -

ghipyards, and the eztraction of cosscal minerals (including effshere oil). Some other

b

kinds of developmemt are strongly bemafited by a cosscal loeatisn. These kinds imelude

s

(1) powar plants and ether imdustries that nead ceoling water or that use very iarge guangi-
tdes of dmported preducts, amd (2) industries that serve, or ave supplied by, water-related

industries end therefore geek locations near theam. i

suitable for these coastal-dependent imdustries. (See Map 19)

Commonvealth spencies have identified a number of sites that they believe are potentially 3
9
{
{

..Ihe Ecomeamic Development Administration (Fomento) has designated several sites as

potential imdustrial peres.

..in addition, the steffs of the Planning Board and the Puerte Rieo Industrial Devel~

opmant Company, have tentatively identified other areas suitable for imdustry.

. .Energy and mineral exztractieon needs, discussed in a follewing sectiocn of this chapter,

generate additional site demands.

The needs of these eosstal-dependent industries ean be satisfied at only a fev locations

on the Island. Sites suitable for the coastal-dependent uses ave severely limited because

of shorelime configuration ard wseer depch. MMost gltes suicable for ports lie on the

Island‘'s south apd west ceasts, batween Yabuecos apd Punts Rincen.

The seme scarce locations sre aleo

veant for other purposes. RNatural values, in

pereicular, would confiice with induserisl develepment at seme of these locations. Seae

types of deval 1t eould, with eareful plamaing, eccupy porcions of some ef these araas é

without tetally sscrificimg their matuzal valuee. In other sicuatiowns, saegifice i8

unavoidable 1f developmant GEEVES. s
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Other geeivities-—including geme kinds of vecreation and tourism, urban development, and

industries that do not requirxe a coastal location--are also attracted to some 0f these

griedcal siees:

..The Tourism Development Company has designated much of the Island's coast as & zone of

gourien iat@rg@t.z

..Even aegivities having no dependence on the coast often prefer a coastal loeatien.

Prime ples are urban vesidential development and the many types of imdustry not

vequiring & coastal locastion. Experience suggests that these aceivities will, if pee-

@micted, oceupy scarce sites sultable for coassecal industry.

Adr apd water quality stendards, wandated by Commonwvealth and Federal law, impose another

congtraint on the choice of loecations for heavy industry. Some of the critieal sites

suicable for coastal dependeant industry msy prove unacceptasble because of pollution problems.
Algo, cholces may sometimes have to be made between aiy and water quality gbjécéives and
natural-gyscems-preservation objectives. Some nev industries that might otherwise be
concentrated &t Guayanilla, for enample, may have to go elsevhere beecause of szf poliution

problems there.
POLICY

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

Chapter 2 sbove, establishes gemeral poliey:

"To aveid the unnecessary less of options for future use of these resources resulting
from the establishment of mew activities and frem authoriging subdivisions.” (See

Poliey 17.04); end

"“To comcentzate industries in those aress most appropriste for this use (ledustrial),
and at che peme time, to promote the most inteasive use possible for these laads.”

(See Poliey 4.00)
More specific policies are also established, for exsmple,

"In those exceptiosal esses where 4t is essential to escablish isdustries whieh

, these will be located in preselected gitaes, with

pollute (a8 defimed by the
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@é@qgeze provision made to mimimize their adverse impact on the envireument. (See

Poeliey 4.03).

NEW POLICIES ESTABLISHED. Im keeping with the above overall poliey, the fellewing more

detailed policies ave hereby established:

SITES FOR COASTAL-DEPENDENT DEVELOPMENT

..Uctban development, imcluding those kinds of industry mot zequiring (or strongly bene-

fieting frem) a shorefront lecatien, shall, to the magimus eztent practicable be lecated

awvay frem the shovefrent. This 18 in keepinmg with che Planuing Beoaxrd policy calling

for stimulating development "perpendicular to the cosst™ in coastal towns.

..Coagral Sites designated by the Planning Board as asuitable for cosetal dependent industries

aball, to the eaximwm exztent precticable, be (1) protected againet otber kinds of develop-

«=eat, and be (2) reserved for cosstal-dependent industry except in those imstemces where

natural systems destruction is ugacc@p&able,

..Sites paserved for coastal-dependent imdusery, but which ave also important from the

standpoint of natural values, shall be developed for imdustry only after the fullest

practicable congideration of location and design alternatives available to protect

natural systesms.

IMPLEMENTING THE POLICIES

A. PROTECTING SITES FOR COASTAL-DEPENDENT INDUSTRY AGAINST OTHER KINDS OF DEVELOPHMENT

1.

Public ownership and custedy

The C

nwealth goverument owng, 8iveectly or through public ecerporatiems, parts
of several sites regarded as sppropriaste for coastal-dependent development.

Examples include publie holdimgs at CGuanies Bay and Jebos Bay.

The eitizens’ veport, Puerto Rico apd the Sea, rocomsended that the C

“ivauguracte @n 9 inte pregram to acquire full preperty owmership (or, whexe

sufficient, ecasements of development rights or other lesser propercy isterests) of

the relatively few remaining cesstal sites suitable for pores, power plamce, aad

hesvy igsustfy.“3
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B. RESOLVING CONFLICTS AMONG INDUSTRIAL DEV

Such aequisiction, although the most direet way ro protect these sites, is awpensive
Cempoting demsnds for Commonwaalth funds make 1t uwnlikely that many exitical gites
ean be acquired far in advance of meed. The Commomwealth must rely on the coeper-
aedon of property owmers, who arve likely to benefit frem future intensive develop-

@ent of thelr land, and on development controls.

Development controls

The Plamning Board relles eon the development comtrol process, deseribed 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 Uge Plan strengthens the Board in dealing with proposals for inmcomsistent

development .

T, DATUBAL SYSTEMS, AND AIR AND WATER

QUALTTY OBJECTIVES

1.

2.

Development controls and zegulatiens

The Plasning Board will contimue ¢o apply the development control process, described
in Chapter 4, to resolve these confliecets. Required Eaviroamental Impact Statements

will consider location and design alternatives.

Horeover, many heavy iladustrial installations ave major sources of air pollutants
and, as such, subject to section 3.3 of the Envirommental Quality Board's air
pollucion regulation. This section permits msjor sources of alr pollutants only

if the applicant shows:

“that the proposed lecation is at least as favorable, from the standpoint of
envivomzental impset, a8 any suitsble alternative loecation for the proposed
sougce. In determining envirommsntal impact, the Board shall comsider the
prozimity of population comcemtrations, topogrephy, micreclimate, vegetation,

and sny other facters which the Board deems velevast. Ia determimiumg the
suieabilicy of alternacive lecetiemns, the Bosrd shall mot limit its consideratien
to eavivensental maceers but shall comsider the full range of ecomecmic, technical,
and other factors Felevant to source loestion., Due weight shall be given to any
asvailable plans and plapning studies.™®

Need: Designstion of Special Plaoning Aveas. Some of the aveas suitable for

cosptal-dependent industry appest to present the most important potencial use
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eonflices in Puerto Rieco's coast. Parvs of se=e of these avess are, as already
indicated, recommended in Chspter 4 for desigustion as Natural Reserves; for these
aress, it is clear that seither industry mor other development should eccur. For

other areas, heowever, it 18 impractieal to decide nov hov best to reconcile several

conflicting objectives. Rather, the veed 1s to assure that use conflicts at these
sites receive the speelal study and attention warranted by their importamce. 70
ehis end, the sites designated in Chapter 4 se Special Plauning Areas imclude the
folloving in whieh imduserial demsnd has been felt:

Joboe Special Planniang Avea

Southwese Speclal Plamning Avea
These areas will bz the subject of an ongoing reseaveh effort incended to provide
baseline and other data maaded to facilitate evaluatien of future development pro-
posale. The research will be comductad as part of Puerto Rico’s Coastal Maunagement
Program with cooperation of the Commonwvealth agencies é@@t digéctly concermed: the
Departeent of Natural Resources, the Planning Boerd, the Eavivommental Quslity

Board, Fomento, and the Water Resourees Authority.
SAND FOR CONSTRUCTION
FINDINGS

Puerto Rico's construction industry needs huge quantities of sand. For many yeavs, sand

consumption in Puerto Rico increassed rapidly in response to the demsnds of the coemstruction
industry. During 1972, the peak year, toctal consumption of aggregates (sand, gravel, and
crushed stope) reached an éazgﬁgg@d 6.4 to 8.2 million cubic meters. Reflecting & recession-
induced decline since 1972, comowmption during fiscal year 1975-1976 was estimaced at 5.16

to 6.25 millien cuble meters.

For many years, natural sepd apd gravel deposits were used to sscisfy wearxly all needs.

Beach avd dune deposits {(es neted is the sections of this repert dealimg with those
features) were exploited te satisfy much of the demand. The remainder came largely from

river chameel, fleecd plais, and tervace depesita.

These traditiemal sand scurces arxe wov ruaning out. As early as 1969, a study by the

United States Buresu of Mimes warmed thst sevaral deposits then belng worked would be

118




dapleced by 19753 by 1990, the only conventionsl sources vemaining would be the few thatg
are watwrally replenished. A 1973 DNR study concluded that most dune deposits along the

movwthwest coast would be exhausted even gooner than estimated in 1969.

Teday, as iadicated in the sectlon on Dunes, the remaining dune deposits along the novth-

wvest cosst have been largely depleted.

Sands frem river chanmel deposits (whiech are located im the rTiver beds themselves and are

cherefore publiely ewned) have been extensively worked because the govermment has not
charged the high prices deamanded by private landowners. The best of these deposits aze
gone or ave being exploited mew. Alchough matural processes will continue to replenish
seae chasnel deposits, the future volume of sawmd and gravel from this sourece will fall

£ar short of antieipated needs.

Sapds from flood plain and terxrace deposits (which were fovmed during periods of high water

when rivers overflowed thelr banks) still exist in enormous quantities. Most of these
deposits are om private lamd, h@w%vazw and are avallable, 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 apd terrace deposits.

Sand from these traditional sources accounted £or about 34 percent of the total sand made
available through permics im fiseal year 1975-76. To replace these declining sourees,
alternative sources must be found to provide some two million cubic meters of sand =- even

asgguming B0 incresse im consumption levels,

Excegpive extraction of remgining patural depoeits would secemtuate problems of erosion

and landform alteracion. Sand extraction has econgributed to coastal erosion (as noted in

the sections on Cosstal Evosion and Dunse.) Excessive extraction hae also contributed to
inland exosien aleng rivers (e.B., by deepenimg zivers so much that banks collapse during

the raisy sessomn). And extractieon from viver tervaces snd other alluvial deposite has

for Teuse,

often aleered the lapdscepe; sand “workings” bave wot generelly beea geel
with the result that lagoons ard depressioms scmatimes vemain long after extraction ends.

Excessive extractiocn of remaining pacural deposits would be likely te aggravate these problems.
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Manufacrured gand, alveady produeed in several quarries, represencs one poseible aletermagive

pd. Crushed stone for the manufactuze of sand in Puerte Rico 18 avallable in

almost unlimited gquantitdes. In additlen to limesctone, & vaziety ef voleanic zoeks ceuld

be erushed to varying sizes as substitutes for gravel, concrete ssnd, and fime samd to
‘maet the fugure needs of the construction industyy. The extraction process haa a relatively
g=all land demand compared to the pfg@ucti@a potential. Under comtrolled conditiens, dust

generation could be kept within environmentally acceptable limius.

Because of higher price levels, several gquarries have recently been established, and many
of them eurrently rely on stome crushing to produce increasingly smadler particle sizes.

Host of these quaryies are located away from thé eonst, in the incterier of Puerteo Riee.

Two firms nov have capacity to produce the fime particle sizes nseded for plastering sand.
Preduction by these firms will partislly replace dume sapd frem lssbela. The prices of
ranufactured sand are competitive with those of the remsining Isabels deposits mainly

for two veasoms: first, the manufacturers serve markets that are quite distamt frem

Ieabela; second, they preduce sand from limestone, whieh competes successfully with the

siliceous sand ceming from Isabela because of savings on the movtsr mixture.

Th specifications for conerete sand can be met more readily because it vequives less
erughing and is thus less ecostly to product than plastering sand; secondly comcrete sand
does mot regquire a gpecific eype of erushed rock. Location strongly affects the ecemoaic
feagibility of manufacturing concrete ssnd; thoese deposits closer to metropolitan arass

will have an advantage because of savings en tramsporiation costs.

Submerged sand depogits sre snother potential source of sand for comstruction. Presently

uncapped sand deposits are believed to ececur in several submarime lecatioms mear the
coasts of Puerto Rice and Viegues. Thave ér@ two general types of submarime saad depesits.
The £irst are nearshore depositas, found im protected waters and Bear coral reefs. The
second are found in deapsr water (frea B0 to 100 feer) awd farther frem the shere. Thus

far, nose of these deposite arxe belag ezpleited.

Ideally, eapd could alse ba obtsined by dredgimg reserveirs whare subzerged sediment

deposits are causing loes of water storage capsecity. These sedimsnts would probsbly
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zequire aeze additional proecessing, however, to remove the grear amount of silt that is

aized with the sand.

RESPONDING TO THE FINDINGS

DETERMINING FEASIBILITY OF ALTERNATIVE SOURCES

To satisfy construction meeds, both sand wmanufacturing and the extraction of submarine
deposits represent important options worthy of %xpl@sati@ael One option is to geimulate
addiciconal samd manufaeturing. Several ecomemic and geographlecal faetors will need to be
congidered in gvaluating this optien. Admimistrative gction and acquisitdon of land to
protect aress whieh are potential sources for manufacturimg sand should also be evaluated.
Any pregrem should assure that adequate supplies of sand will be available to all vegions

of the Island.

4aother option 18 to emcourage the extraction of sand from submavine deposits. Four issues

need to be addressed before proceeding with submarise extraction:

Fipst, le distributien of the extrascted gand. The sand will have to be transported

20 ope OF Bore ports £or subsequent inlapnd movenent TO CONSUEMEY CERLETS.

Second, ls economic feasibility. Fer any venture to be economically feasible, a
large volume of sand will meed to be produced. The scale of operatioms also

affects the number of submarine operations that could be operated simultaneously.
Even twvo submarine operations may surpass the consumption requirements for Puerto

RBieco, creating a need to market surplus ssnd outgide of Puerte Rico.

Thizd, 1s Congressionsl action confivming Cozmopwealth jurisdiection over submerged

laeds.

Ffoureh, iz esviremzantal impact evalustion. Possible impacts imclude: ecrxeation of
sedimsntacion basins epnd subsequant anserobic botteam waters, physical damage to
reefs by dredging egquipment, sedimencation of eorals, and removal or burial of

peagrasses oceurring on or adjseent to the mining area.
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_study on altermstive sources. Datermining the cesmercial fessibility

of empleicing submavine sand depesics and expanding the supply of masufactured ssed frem

éfg@h@d seone is e priority exea for resesvch.
MINERAL DEVELOPMENT
"~ FINDINGS

Puerto Rico has limited commercial mimeral reseurces. €old was mised during Spanish

colenial days. Durinmg the last 100 years, small miniag ventures obtained other metals

imeluding copper, Rang , iven, and silvez. Moest of those opaevations were marglual,

bassed on esasily accessible, high-yield depogits of limited sizae. Within the last 20 yearxs,

hewever, some minersl depesics of cemmareial value have baen disesvered.

Congeruction-velated minerals. The extraction of limestene and elay, and partieularly

sand apd gravel to supply the covstrzuetion iundusery, has become a major mining aectivity.

{See the section on Sand for Consgructisn.)

Hickel. Commercial quantities of mickel laterite deposits have baen diszeovered im the

Guasajibo Valley near HMayaquez. Accozding to current estimatas, this deposit ecould permit
produceion of scme 40 tons per dsy of nickel exide for about 25 years. The miming of this
deposit could progressively demand up to 1,850 cuerdas. Besides Gu@a@jibé, other depesits
of nlckel were identified by the U.§S. Bureau of MHimes in 1959. They are Las Messas (near
Mayaquez), Maricao, and Rosarie. However, these deposits (particularly Las Mesas) lie im

areas thet have been urbanized, thus increasing considerably the cost of mineral excraction,

Copper. Porphyry copper depoaits were discovared ia the Utuado-Adjuntas-lares area in the
1950°s. Seme 243.5 millien teons of copper ore reserves aseaying 0.73% copper have been
lteh

estimated. Two large minieg eczpsnies bhave scught peraission f£rem the C

goverEment to mine theose copper £eservas.

Alehough the copper deposits are im the central soustains, Bost scudies have proposed
comstrvetion of a emelter oo the ceasst. A refinery apmd other associsted i@éuaﬁ?7:§@? alge

be located near the emslterx.

Copper mining would aleo have an impsct on the eoast by usimg a grest deal of water. The

aining épe?@ai@as including the concentrater, mmalter, refinmery, esnd sulpburic aeecid
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plant, would use approximately 4.5 millien gallons of water per day. Also tailings frem

the concentrator would have to be disposed of either at sea or in talling pomds inland.

Expected output of the gmelter is about 151 tons dailly, with a yearly output of approxi-
pacely 50,000 cons. Approximately one square mile of land area with access to the sea,

would be required for the gmaltex, ?éfiﬁéfy, and other faeilitdes.

Baside the proven reserves in the Utuado-Adjuntas-Lares, there are neighboring sub-marginal
eopper deposits whiech have not been explored ia detail. There is also a copper ore body
at La Huda (between Caguas and Sen Juan) and &aother at Pilco Ls MHina within the El Yunque
Bain Forest. Ucban development in La Muda minimizes the possibilities to exploit this

depogit.

041, Beespopding to geologic evidence of offshore oil deposits, major oll compssies have
expresnsed an Jnterest in obtaiming rights to ewxplere for 0il in Puerto Riecen coastal

wvagers. Proposed legislation (H.R. 7827) would confirm Commonwcalth ownership of these
regoureas, avd eclarify the vight of the Comsonwealth to authorize exploratiom and extraction.

(See discussion above in the section oun Reefs.)

The eature of facilities required to support oill extraction, should oil be discovered in

econcmically recoverable quantities, 18 not yet clear.
POLICY

The Objectives and Policies element of the Planning Board's Land Use Plan, quoted in
Chapter 2 sbove, establishes poliey comcernipg both remewable sud nonrenewable resoutces.
To imsure judielous ransgesent apd utilization of these resources, the policy statement
ealle for the identificarion of these resources and evaluation of potential for damaging

or exhaustimg them. Peor development of the resources, the policy statement would:

", . .premote the prudent muse of the resoureces identified im this igventory, im &
panver copsslstent with the conservation of renewable resoureces, and &t the
appropriste time in the case of non-renewable resources.” (See Policy 17.02)

As staced above im the seetiom on Coastal-Dependent Indusery, the Plangingrsgafé policy
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algo ealls for maintaining options for future use of regources.

DPLEMENTING THE

The Compomwealth's HMining lav assigns to the Department of Natural Reseurces ({DIR) cespon=-

sibilicy for grauting permission for mineral exploration and extxscticons. A Hineral Resources
Development Corp., administratively related to DNR, hag broad regponsibility to explere,

develop, proecess, refime, sell, and othervise utilize Puerto Rico's minmeral resources. The

Corporation is reeponsible for the investigatien of mimeral veserves, and for premoting and o

guarvanteeing the eapital iavestment pecessary to aschieve their optimum use.

It is not yet clear when mieckel, eopper, or petgroleum extraction may occur. Expleratery
drilling fer petroleum, however, is nov expected to begin as secon as federal legislatien
clears up present upcertaintles about legal jurisdiction over submerged lands surroundiag

Puereo Rico; this eould eceur by mid-1978.

Given the Cozsounwealth's poliey of judiciously developimg its matural resources, there ie
need to identify sites mecessary for development of mimeral resources and to maintain them
for possible future uwse. The sectcion on Coastal-Dependent Industry discusses means 0f

responding te this need.
ENERGY
FINDINGS

Puerto Hico depends almost exclusively on imported o1l to satiafy ies energy requirements.

less than two percent of the Island’s energy is procuded by hydreelectric units. Petroleua,

all of it imported, was used as Ffollews durisg galendar yesr 1977;1

Millien
Barrels b4 ;
Blecerieity 21.58 19.87
Transporeation 8.2 16:82
Hanufacturing 18,0 16.64 :
Others e el 3
Subgoeal 61.2 56.56
Expores 41.0 43,64
Foeal (imporee eud change in inventories) ie8.2 100,69
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Historieally, Puerteo Rieo has depended upon, and greatly benefitted
frem, inexpensive fereign o0il impertg=—prineipally froa Vemeguela.?®
The availability of lew—priced energy wae one of the key elementes of

the lsland’'e industrisl premotion program.

Cheap 0il also brouwght three vefineries to the Island: the Caribbean
Gulf 0il zefimery at Baysmon, on the aorth eosst; the Sun 0il refinery
at Yabueoa, on the southeest cesst; and the Cemmenwvealth 0i) vefinery

at Penuvelas, en the south @@@ssezﬁg Theee refineries, with a combined
eapaeity of 283,000 barrele par day, meet all of the Island’e wneeds,

as wall as predueing vefined produects for ampevt. By 1978, the incernal

consumption is axpected te be 200,000 barrels per day, permitting emports

of about 75,000 barvaels per day,

Through the years, Puerto Rieo's electrical energy demsnd parallelled the

grovth of the Island’s economy. The imstalled electrical generatimg capacity

grev approximately 152 annually, during the 1960's and eazly 1970's, rising

from 995,000 kv in 1965=66 to 3,000,000 kv in 1973-74.

The 1973 eil price incresse drastieslly ehanged the emergy gituatien

for Puerto Rieo. Previeusly eheap foreign eil supplies euddanly bazame

more espansive than U.S, demestie eil, grestly inereasing the eest of
energy productien and consumer prices. Incressed avergy eosts, ecembined
with é @évé?@ dovatuen in the eeconcay, resulted in a vapid decline in
the rate of incrassed energy ueage., Io 1973-74, energy ussge inereasad
eoly 2.9%, and is 1974=75 it declived 1.78. 1975-76 showad ap inerease

4
of 3,72 from the previeus yesar. An ibcrease of 5 percenmt teo 6 pareent

¥ Puarte Bice recaived epseial trestmsat in 1959 esd 1965 uader the
U.S. queta §y§§@§ for thas importatien of erude oll from
foreign sources.

&% The Phillipe refimary, on the scuth ceast, processas unaphtha.
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ennually is eatieipated for the comimg decade. If this estimske ig correct, it

will be mecesesry to cemsErmct Gme or two genmerating unics with & espacisy of

450 MY to 600 ¥ each during the 1980's.

The Puarte Rico Water Resourees Autherity (PRWRA) is the sole supplier

of alectrie pover in Puerte Risce. PRHRA wag eveastad te develep and
wvgilize Pusrto Rieo'e ensrgy resources snd to generate and digtribute

aleetrieity at the lowest possible gost. Eleetriecity ie nov available

1] e then 89% of the Island's vesidents. Sinea the PRWRA cannot imtercounect
with other electrical systems outside Puerto Rieco, it must provide a large reserve

eapacity to insure adequate syetem reliability. PHWRA's electricsl generating

eapaeity is ae follows: 5

Type of Rumber of Capacity Percentage of Total
Unit Unice (281) Systen Capaeiey
0i1-Fized Steam 18 3058 69.70%

Gas Turbines 26 464 10.582
Combimned Cycle 2 600 13.68%

Jets 11 170 3.87%
Hydroelectrie 19 95.4 2.17%

TOTAL 76 4388 100%

Puarto Rieco has limited alternatives to eentiaued uee of imported oil

for production of eleetrieity. Ilmportation of ealectrie powar freom eutside

the leland is wot fessible. Essentislly all bydzealeetrie sitee are
already being vsed.® Ko significant potestisl for gesthermal heat
eneTgy ie kaswa to ezist op the fslsnd. There are ve kuovs reserves

of natuzel ges, end showtages of this fuel mwake importatien (exespt for

® An epportunity hes beav idemtified for & pump storage gystem, with a
capacity ef 2,000 megavatts, in the Bio Grande de Mansti (kaswn as
the Hactseanas-San 27E08 puED Storage project).
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limiced use of bottlad gas) impracticable. Her are there apy known coal
raperves; risimg petroleuwm prices may make the ugse of imported eoal an
aeononically visble aletermative. The seareh for offshore oil has alrveady
been mentioned. Despite these severe limitatiens, Puerte Rico is searehiag
for viable alternative energy sources. Nuclear energy is ome possible
alvernative, although high espital costs and potential emvironmenecal aad
psafety hazards have ge far impeded ice use. Other alternative sources are
beliag scudied, and pilet projeeccs being wndertaken, but they offer small
opportunities for any immediate impaet on Puerto Rico's energy situstion.
4mong the altevnate enexgy sources being studies are energy end material
E@GGV@f?bffﬁﬁ solid waste; ocean thermal enargy econveraslon; bicwmass; selar

cooling and heating; and wind turbine generateors. 6

POLICIES

A. Pollicies Alveady Established

1. 1slandwide lLand Use Policies

The Objectives and Policies element of the Planning Board's Land
Use Plan, quoted in Chapter 2 above, establishes general policies

that apply to msay energy-related facilities:

"To avoid the unnecessary less of options for fugure use of these
regources resulting frem the escablishment of new activities and
from éuth@fizing subdivisions.” (See Poliey 17.04). (In the case
of a posaible pover plant site, for example, this poliey would eall
for aveiding the loss of opticns that would resulet from residentia;

developasnt of the asige.)

"To concentrate imduseries in those aress most appropriste for
this use (industrial), and at tha same time, Lo premote the most

incensive use possible for these lapmds.” (See Poliecy 4.00)

Hore specific poliecies affecting esnergy faclilities are also established:

"1n thoee exceptional eases where it is eseential to establish industries
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which pelluee (as defimad by the EOB), thase will be loecasted in pre-
selected aites, with adequate prevision made £o minmimize their adverse

impact en the envizewssag,"” (See Policy 4.03)

“To identify epd reserve lands for the location of iufrastructure
projects which, by virtue of their 8ize and complexity; possible
adverse impact on the esvirenment; or spacial rvequivement (l.e.,
pores, alrperes, energy plants, water aupply faellities oy reglonal
sanitary treatment plants), need very particular or scarce aites,
following these egxiteria:

~Use for infrastructure projects which ave major aip pollution

emltters, (as definmed by the EQB) or which could have some ether

siguifiecant advarse enviroomental effects, sueh ag oders, or meises,

only those places where adverse environmental impact would be g
due to the area's natural conditiens, amd where the vses of adjacesnt
lapds axe wmot, nor eould be, those which aight be adversely affected

by the infragtructurza,

=Hot to wee, insofar as possible, lands ef_&@jo% agriculeural
preductivizy (with the @xcépti@ﬁ indicared in Poliey 8.01);
fleodable axesag {emcepe that mentiomed in Poliey 11.00), lands
vhere importast patural Tesources are found, or which are

eavirommentally critieal.”™ (Policy 16.00)

Policies on Coaseal-Dependent Development

In keeping with the abave overall policies, the Puerte Rice Coageal
Hapsgement Progrea (in the section on Coastal-Depandent Indusery)
egtablisbes more decailed poliecies, vhieh affeee B2Ry types of
easrgy-related faedlicias:

“SITES FOR COASTAL-DEPENDENT DEVE OPYMENT
oo oUrban develepmant, including those kinds of indusery not ?@Qaiﬁ&@g

(ox strengly benafiedng frem) a shorefrent leocation, sball, te the
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eaxisum extent practieable, be locaced away from the sherefront.
This 1s in keeping with the Planning Bosxrd's policy calling for

stisulatiag development perpendicular to the coast' in coastal towns.

.+..Coaseal siges designated by the Planning Board as suitable for
ceagtal-dependent industries shall, to the maximue extent practicable,
Ee (1) proteceed ageimst other kinds of development, and be (2)
reserved for coastal-dependent industry except im those instancea

vhere naturel syacems destruction ig upnacceptable.

.. .8ites reserved for coagtal ~dependent industry, but which are also
imporrant frem the standpoint of wmatural values, shall be developed
for industry only after the fullest practicable consideration of
location and design alternseives available to protect natural

aystens. "

Additional Pelicy Haking

Lay No. 128 of June 29, 1977, which created the Puerto Rico Energy Office, direces

that Office to "formulate and maintein a document which shall stare in full the Energy
Policy of Puerte Rico and the specific weasures for its implementation.” The Energy
Office is currenmtly formulating a dfaftlcf the Energy Plam, which is scheduled for public
hearing by Januvary 1979. The Governor, bv Executive Ordex, may thereafcer approve the

plan and give it legal effeect.

IHMPLEMENTING THE POLICY

A.

INSTITUTYIONAL REORGANIZATION

Public Lav No. 128 of June 29, 1977, consolidates energy-related functioms in the

Puerto Rico Emergy Office. Eey powers amnd duties of the Office imclude the followving:

1. 7o submit a decailed assual geport to the Govermor en the emargy
sicuation of Puerto Bleo, imeluding recommendations of posaible

goverumsnt actions to ensure adequate amergy supplies.
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Te develep, propose and ecoordimate the implemencation of policies related
o anergy-resource planniang.

7o develop short-snd long-term enevgy conservation plans for Puerto Rico
and to oversee thelr implemencation.

To promote vesearch and evaluations of fossil-fuel and alternate

energy sources, particularly solar, thermal, and nuclear energy.

To recommend procedures for the prepasration of energy igpact surveys,
eimilar to enviveumental impaet surveys.

To provide liaison with Pederal agemcies respomsible for energy BALLErs.
To ‘adopt snd enforce rules and regulations.

To organize an Enexrgy Advisory Committee for the evaluatien of eneggy

problems related to industry and the public incerest.

DEVELOPHMERT OF AN EWERGCY PLAN FOR PUERTO RICO

4As already pointed out, the Emergy Plan fer Puerto Rieo is ezpected to be submitced

for public hearings by Janusry 1979. Priseiples wmderlying the plan are ezpected

to iselude the followiang:

1.
2.
3.

fspume the avallabilicy of emergy supplies.

Obtain the lovest possible econemic and envirommsntal costs for ©nergy .
Hinimize dependency on outside fuel sources and decisions sad thus reduce
wneertainty in eur decision-making processes.

Hinimize waste, thus achieving becter energy-use efficiencies.

Seimulate the creation of mev forms of esployment in industries velated

to the generatien of emergy.
Eaeourage private seetor partieipation in the development of mev sources

and caergy-efficient conversien technolegies.
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By law, the plap must be "worked out io harmomy with” the Plamning Beard‘s Integral
Davelopeant Plan. An Advisory Committee on Energy, whose members inmclude the heads

of gaversl affected Cozmonvealth ageneies, will provide limksge with those agemcigs.

PROTECTING SITES SUITABLE FOR POWER PLANTS AMD OTHER ENERGY RELATED FACILITIES

ia the early 1970's, PRWRA had to abandon plans for & nuclear-povered generating
ggézi@a at Aguirre, on the south eoamst, largely as a result of geolegic and - enviren-
mental problems at the proposed sive. Thereafter, PRUBA reviewed potencial sites for
generating facilicies and submitted 13 potential sices te the Eavivonmental Quality
Board (EQB) feor approval pursuant to the esvirommental protectien cfizeéie in seetien
3.3 of EQB's aix poliution vegulation (set forth above i the seection on Cossial-

Dapendent Ilndustry). EQB epproved £ive: (See figure belsw)

1. Pusta Higuera. Rincon
2. 1Isleee, Axecibe

9 e
3. Punta Mapstl, kanati
&, Quebrada del Toro, lsabela

5. Aguirre (conditiomsl eom elarifyimg EIS)

process that can anticipate and mapage the impacts from emergy facilities
in or affecting the cesstal zeme ie being developed pursuant to Section 305(b)(8) eof
the CZMA, and is echedulad for public hearinge in August 1978. Discussion of the
peed to reserve ceoastal-dependent sites, imecluding sites for emexgy facilities, is

included in the seection on Coastal-Dependent Industey.
aeassa

BaL Vg8 save
& @2222a7)
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D. CONSERVATION MEASURES

48 part of the comprehensive energy plan of Puerto Rico, the Office of Esexrgy has
prepared an Energy Conservation Plan. Federal funds were msde available to degign
programs to implement energy conmservation measures, The plan focuses on a variety

of mear-term programs to increase esergy efficiemcy, imcluding:
1. BRevising theveal, lighting, and building codes.

2. Instituting government procurement eystems that faver energy-efficient

equipzent.
3. ‘Becressing excessive government use of electric power.
4. Conducting educational/premotional programs .
3. Conducting energy avdice in the residentisl and comsercial sectors.

6. Developing tramspertation Beasures to reduce traffic congestion.

ALTERNATIVE ENERGY RESOURCES

48 discussed above, Puerto Rice is almost entirely dependent on petroleum as
&n epergy source. Ihe Pnergy 0ffice has underceken an evaluation of alternative
sources of apergy for Puerto Rico. Among the projects uader study by the Esergy

0ffice on alternative epergy sources aze:
1. Bevelopment and use of solar energy.

2. A plan for the installment of an ocean theramal enexrgy coaversion systea

to genarate electric energy in Viegues.
3. Geoerating emergy through the ues of eolid waste and bicmass.

4. Davelopasat of an epargy informetion system apd an energy model for

Puerte RBieeo.

3. &n avalysis of ths acencaic feasibilicy of emergy eources (oil, ceal, nuclear)

for alectrical gemeraticn in Puerte Rice.
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RECREATION

PINDINGS

The coast of Puerto Rieco offers 4 gieh variegy ef secrastional opper-

tunitiee.¥ The eeagtal features of Pusrte Riee &re 8o varied that they
offer, at least potentially, semethiag fer evaryeoe. Beachea (diseussed
in the seetien on Basches) are the mest videly knewa vaeragtienal aggrae~
tiens, Others imelude Bangroves, lagooms, freshwates evenps, voeky
cogetiines, seenie vistes, islands, ceral veefs, mazine life, and the a

epan sea,

The diverse recreational ézpariences aev or potentislly available TERgE
frea deep-ses fishing to shelling, frem watas ekiing to suabathing, frea
@otorbest zacing te pienieking, In edditien teo beseh= and vater-basaed
Tecreation, thave are oppertunities fer camping, hikiag, birdvateching,

and other aetivities that vake advantage of the viiqueness of the coset,

The 1977 zevisisen ef Pusrte Rico's Comprehansive Outdeor Bacreation Plaw

(SCORP) identifies 2,049 dovelepad seezeatisnal sitee = 1,825 provided
by the publie eacter asd 224 by the private sectar. There are 13
basachas with facilizias; 38 water avess (saas, bays and islapda) = 25
vith Bminimue facilities (beat zemps and public secess) and 13 with full
facilities (harbora); gnd 2 werise-ralated faeilitiea,

e

“Decailed informatien em recrsation ean be found in the 1977-80 Pusrto

Rieo Comprehensive Gutdess Beeresticn Plas (ScoRp),
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Rocrescienal develepment in Puerte Rice has é?aéiii@aglly focusad on

getive, eempatitive sports. PFeeilivies fer sueh 8perete @8 baseball,

softball, baskatball, treek and field aze in great demsnd, and recrea-

tional developmsat has tried te eatisfy those demands.

‘One eonsequanes of this emphasis has been te previde velatively mere
raepestionsl opportusities for youth tham feor ether segmants of the popu=
lagien, Yeung childrzen, mest adulta, the aldarly, aad the heedieappad

find limited feeilitise available,

Anether eonseguenes is that Puarte Biee still bas enormous uerealized
potential for cosstal veereation; the petwerk of fime vecrestional basches
("balvesries™) responds te emly & emall part of that potential (Bee Map 11),
Tbaze remaiss grest eppertunity te festar aguatie epozts, fer ezemple,

4nd there ie perhape 8 even BeTe iHEpGTLEAT oppartunity to prevides fez
"envizeumental” recrestisn—the enjoyssat ef seesary, for ezsmple, amd
Bature study, and ether vays of apprecigting vaepoiled nstursl reseurees

6f the eoast.

Pagtieipation in water-based vecrestion, beth setive and passive, haa

inereosad gignificantly im vecent years, Here Puerte Ricsss are paz=

tieipating is water-bssed zecveatien setivities, suveh as beating, evimmisg,
eport fishimg, eurfing, esezkalisg, escuba divieg, ood usdervatay photeg=
gaphy. Citizen interest in these eevivities ie 1ikely te eontisue grovwing
vith iseveasing urbasization sad visieg ivecmse. This viging eigizen
isterest, ceuvpled with the cestinuimg jmportence of werar-based recrestien
to tourists frem outside the islamd, imereasss the mesd to previde mere .

eaply foz vazied sesstal vecrestion,

Pugreo Bieo is weae for dee docerastionsl fishimg teurmamssts ea the
high eeas. Baezestienal beeting end aport fishieg have azpanded zepidly;

the sumbar of marinas and cbeps for marime equipmeet bas aleo imeveased,
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BESPONDING TO THE FINDINGS

Ao, PLABNING, DEVELOPING, OPERATING PUBLIC PACILITIES. The Publie Parks

ES

Co

and Beeroatien Admimistratien (PPRA) ie the prineipal Cesmonvaalth
agency vesponsible for reereatien. The Beerestion Developmant Cenpany
{(gpg), adpinistearively avtached to PPRA, develops Taerestional
faeilicias, ineluding paskes, baaehes, pienie areas, athlatic pazke

and feeilivies, ®arines, peole, and huotisg esd eport fiehing faeilicies,
Onee thess ?seiliz%ag are eonstrueted, RDC trangfavs thea te PPRA

for eparatien,

PPRA is the isad ageney zasponeible for Pusrte Riee's Ceomprehenaive

Outdeor Reecreation Plaa (scogp), éfggiaélly igewed i 1970 and zevieed

in 1972, Othesr agencias prineipally isvelved im zaviey and devalep-

220t 6f that ?laé ware BOC and the Federal Bureau of Guedesr Roepe-

ation (BOR), mov the Beritage Conservatisa apd Becreation Sexviea, Tps
curzent version of the plam, covering the period frem 1977-80 was pubaltged

o BOR 4am Mareh 1977,

Other Cemsonwvealeh ageneies thag adminigeasr feeraation faeilities,

oF otherwise concribueg to the formulatien or isplemsntavion of
feereatien poliey, inelude ghe Flesning Beard, the Bapaztesnt of
Housing, ¢he Daparemant of Publie Xa@gfueti@a, aed the Imetitute

of Puerte Rieap Culture, end the Deparement of Transporeacion apd Publie
Horks. The Deparement of Hacural Beesureas Tegulates sport £ishing and

bunting end 1s f@s@@a@iél&xfaz Fecrestionsl devele & of

ACCESS TO THE €OAST: BEACH ?AC?LZTZESAAED SERVICES

Better seeess go ghs eesst is wesded v izprove @@@ézel reerestion
oppertunities, ineluding feeresticns] fisbimg. 8o aza improvaed beeeh
faeilicien and Baistesenes, partieulariy baseh elasnieg. Beth theea

Beeds ore discussed ig the eestion en Basehes,

ENCOURAGIBS PRIVATE IRVESTMENT 1N BECREATION FACILITIES

Publie isvesteent fox feereation susg satisfy the mesde of bread

groups of paeplae, partiesisely paeple che casmetg @?@@iéé faeilitias
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@9

for themeelves, Specialized facilities for emaller geoups (8.g.,

@avings for pleasure besta) ean mermally be provided, if at all,

-enly threugh privage imvestesat. The possibility of grantisg beaeh

eonesssions Lo ensourage private investmast (subjeet to strimgent
vagulation, imcluding eeaplisnee with statutery requizements that asy
coucessien aveas be epen te the general publie) ie meted in the
eeetion on Basches. In the intereste of enviehing recrestiensl
oppsrtunity, the possibility of granting eueh concessiens ehould

Ba gvaluated.

RESEARCH AWD DEVELOPMENT POR RECREATIONAL FISHING

& progran fer sport fishimg ie eoundueted by the Department of Natural

Reseurees, whieh also eperachs s fish nuzesry et Marieas.

Bosesreh 6o the develepmsat of marime-zeereational fishing vas imitiated
through the Dimgell-Johagen Progrem im 1955. 1u 1973, the Pishery
Developagnt awvd Baseareh Progrem esaducted a survey op gpozt fiehiog

in Puezge Rige.

At present, the Hatiesal Harime Fisheries Serviee ie conducting &
soeie-ececonomiec atudy of veerestienal fishing in the United States

Viegin lslands snd Puerte Riee,
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. TRANSPORTATION

FINDINGS

The transporation metwork is a majex degerml

dustrial development. Imcressing mebility aepd an incrassing number of autemoblles have

¥ of autemobiles

paralleled Pusree Rico‘s ecomsmic growth 4 the lasc three decades. The

o8 the Island inmevessed fxom 60,000 in 1950 so more than 900,000 teday. The highway metwork

has been grestly ewmpanded to serve imcreasing 4 ds. Mev espressways, im pareieular,
incrasse accessibllicy of mesy parcs of the cesst frem urben centers. In some cesas, however,
the highwvay natwork has ceomtributed to urban epravl and the mecessity of long commutes te

plaees of .work.

The primary surface netvork is around the peziphery of the lsland, through the velatively flag
eeastal plains, although an exprsssvsy connacting the morth and south cossts has secently been

bullt actess the iacerior of the lsland. Goods movement en-Islend ig mainly by highvay. (See

‘Bap 20).

Buses, "publices” and gaxis rovide j usporation. Bus serviee im ghe San Juan Mecre-

politan Area 1is provided by & public corporatien, the Meeropelitan Bus Authority. Privace bus
corpanies provide service between large cities, such as Caguss amd San Juan, aand within che

remaining large cicies, such es Ponmece.

“Publicos" (public eatvs) serve travelers throughout Puerte Rico. Publice serviee is chavae-
terized by its flexibility, vapid service, frequen: trips, and relagive modevate cost. The
qualicy of serviee is usually wmsatisfactery, hewever, on Sundays, holidays, and durimg off-

peak hours.
Taxie eowplemsnt the public transporatien sexviee.

The biecycle is envisiened as an isportant part of che traensporcatien a@twa?k. 4 1975 Bieyele

Transportecion Study, prepared for the Departespt of Transportaction and ?gb;;c Horks (BIPYW),

proposes & 2b-kilgmeter bikewsy elong the eceast im the Sen Juan Haevopolican Ares. The

Bicyele Tramsportatien Study 4 mov usder weview by DIPW and che City of San Juam.

&t present, the Port Autheriey
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provides ferry serviee betwaen 0ld San Juan and Catano; Farjardo and Culebra; and Fajardo amd
Vieques. BRenewad efferts to clean up the Martim Pema Channel and eventuslly provide water

‘ gzaseporcation throughout the metropeolitan area are under study by the commonwesalth.?

Porte and airpores ave critical elements of the transportation system. Puerto Rico ispores most

of its foodstuffs, as well a8 manufactuved goods and rav materials. Adrpores are alse aspeei~
ally ispeoreant to the tourism industry. (Industrial end cemmereial perts are diseussed in the

esction ou Cossesl-Dapendent Induscey.)

RESPORDING TO THE FINDINGS

A. PLANNING AND DEVELOPING TRANSPORTATION FACILITIES

Current vesponsibility within the Commonwealth for transporeation planning snd development lies

with several agenmcies:

-+.the Planaing Beard guides overall transportatien plaoning as part of its ecomprehensive,
Island-wide planning precess. The Objectivas and Policies of the Planning Beard's Island-wide
Land Use Plan vecognizes the importance of infrastructure to the effielent utilizatien of che

Island's vessurces. (See Chapter 2.)

...the Department of Tramsportation and Publiec Work (DTPH) is the agency aseigned respossibility

for transportation. As such, it is respomsible for policy formulation and long ramge detailed

planaing.

...the Departsent of Irxansportation and publie Yorks (DTPW) is the agency assigned vesponsibility

for tremsportation. As such, it is respousible for policy formulation and long raunge detalled

planning.

...thivee public cerporatisme = the Bighway Authority, the Peris Authovity, and the Metropolitan

Bus Auchority =~ set as the oparatiemsl exes of DiPW. These sgencles have developmant autherity

for their respeective fumetiocmal ares.

“ifbe Comstitucion Bridge Mudflaes Jim ehe Martin Pema Chamnel sector has been recommended for
designation as @ Matural Resezva. First prierity for this secter, within which the satuxal
axes is lecated, is the Martin Pepa Cheppel Project. The size of the matural ares ko be
recoemanded a8 & matural reserve will depemd on the development of the Hartin Pema Chaonel projeet.
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o c€OOEALRALLER emong the ageacise is accemplished through Policy Committess of the Hetropoliten

Plamning Ovganisetien vhich reviews transportati