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NOTE TO READERS

The National Environmental Policy Act of 1969 mandastes that anm environmental impact statement be
prepared as part of the reviewv and approval process of major actions by Federal agencies. The
action contemplated is approval of the Puerto Rico Coastal Management Program under Section 306
of the Federal Coastal Zone Management Act of 1972, as amended. An immediate effect of approval
is the qualification of the Commonwealth of Puerto Rico for Federal matehing funde for use in ad-
ministering the Program. Im additien, the Coastal Zone Management Act stipulates that Federal
activities affecting the coastal zone shall be, to the maximum extent practicable, congistent

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 Management Program - prepared by the Commonwealth; relied
upon by the Federal OCZH as_the statement of the proposed action for the pur-
poses of NEPA
- Part III Enviroumental Impacts - prepared by the Federal OCZM with the assistance of

the Commonwealth

- Part IV  Appendices = prepared by the Commonwealth and the Federal 0CZM

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

implementation,

The Office of Coasstal Zeue Hanagement believes the answers to these key questions are affirma-
tive. The Office wante the videet poseible eirculation of this document to all interested

agenciece and parties in order to raceive the fullest ezpression of opinien om theee questions.



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

Executive Summary (Part I, Seetion D)

Problems end Responses (Part II, Chapter 3)

The Coastal Management Program (Part I1I, Chapter &)

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

in the reviev of the Puerto Rice Program and this Environmental Impact Statement.



Suemary

( ) Drafe Eavironmental Impact Statement () Final Eavironmental Impact Statement

Department of Commexce, National Oceaniec and Atmospheriec Administration, Office of Coastal Zone
Hanagement. For additional informatiem sbout this proposed sction or this etatement, please
eontact:

Office of Coastal Zone Management

Kational Oceanic and Atmospheric Administration

Attention: He. Ann Berger

3300 Whitehaven Street, N.W,

Washington, D.C. 20235

Phone: 202/254=7546

1., Propesed Faderal approval of the Puerto Rieo Coastal Management Program

(x) Administrative () Legislative

2, 1t is proposed that the Secretary of Commerce approve the Coastal Management Program applieca~
tion of Puerto Rico pursuant te P.L. 92-583, Approval would permit implementation of the pro-
posed program, allowing program adwinistzation grasts to be avarded to the Commonwealth and

requize that Federal actions be congistent with the program,

3, Approval and implementatien of the program will restrict or prohibit certain land and watey
vees in parts of the Puerto Rico coast, while promoting and encouraging development and use
activities in other parte. Thies may affect property values, property tax revenued, and resource
extraction, JThe program will provide an improved decigion-making process for determining coastal
land and water usés and the giting of facilities of national interest and will lead to increased

leng~term protection of and benefit frem the Commonwealth's cosstal resources.

4. Federal Alecernatives caﬁgideféd:
A. Delay or demy spproval:

1) 1If the mev policies and criteria established in the program were not enforceable ox
sufficient.

2) 1f the Commomwealth lacks the ability to contimse to consider the national interest.

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



5. List of all Federal, Cosmmonwealth and local agencies and other parties from whieh cemments

have been requasted:

Federal Agency Digtribution

Advigory Council on Histeric Preservation

Department

of Defense

Department of the Navy
U.§. Azmy Coxrpe of Engineers

U.S. Air
Department
Department
Deparement
Department
Department
Department

Foree

of Agriculture

of Commerce

of Energy

of Health, Education and Welfare
of Heusing end Urban Development
of the Interiorx

Department of Justice

Depsrtment of Laber

Department of Tranepertation

Economic Development Administration
Environmental Protection Agency

Federal Enezgy Regulatory Commission

General Servieces Administration

Harine Mammal Commission

National Oceanic and Atmospheric Administratien
U.S. Ceast Guard

6, This FTinal Environmental Impaet Statement was transamitted to the Environmental Pretection

Agency, and the Notice of Availsbility to the public was published in the Federal Registe:

on
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July 12, 1978

Mz, Robert W. Knecht
Associate Administrator
Coastal Zone Management
National Oceanic and
Atmospheric Administration
U.8. Department of Commerce
Washington, D.C. 20240

Deaxr Mr. Knecht:

I am pleased to transmit the Puerto Rico Coastal Management
Program including the documentation 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 as 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 implementing the coastal management programs.
Puerto Rico has the authorities and organization necessary to
implement the management program.

1 expect the program not only te 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 time, be protected for its ecological, cultural and
historic values.

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

Siacerely,

arloe 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. If you have
any questions about the Program, or wish to obtain more information please contact:

HMr. Gabriel del Toro

Assistant Secretary for Planning
Department of MNatural Resources
Box 5887

Puerta de Tierra Station

San Juan, Puerto Rico 00906

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

poecretary

Commonwealth of Puerto Rico, Department of Natursl Resources
oseIcE Mufoz Rivera Avenue. Stop 3, San Jusn, Puerto Rico

MAILING ADDRESS Box 5887, Puerta de Toerrav. Puerto Rico 00806



PART ONE: INTRODUCTION



INTRODUCTION

A. The Federal Coastal Zeone Hanagement Program

» In respense to the intenee prassures upon, and becsuse of the importance of the coastal
gone of the United States, Congress passed the Cosstal Zone Management Act (CZMA) (P.L,92-583)
which was sigaed ingo law on October 27, 1972, The Aet suthorizes a Federal graat=in=aid
program to be adminigtered by the Seervetary of Cemmaree, who im turn delegated thisg vespeas~
ibility €o ths National Oceanic and Atmospheric Administration's (NOAA) Offiee of Coastal
Zone Hanagemsut (OCZN).

The Ceastal Zone Managament Aet of 1972 was substantially smended en July 26, 1976,
(P.L. 94-370), The CZHA affirme a wational interest in the effective protection amd
development of the coastal zomae, by providing aseistemece and eneouragement to eoaetal states teo
develop aand implement rational programe for mansging their ecesstal gzones. The CZMA opana by
stating “(tdhere is a mational intevest in the affective wanagement, beueficial use, protectios,
and davelogment of the eoastal zone" (Seetion 302(a)). The statemant of Congrecsional findings
goes on to dascribe hov competition fer the utilizatiom of coastal regourees, brought om by the
incraased demsnds of pepulatien grovth and economic arpansion, has lad te the dagradation of
the coastal environment, ineluding the "loss of liviag marine resources, wildlife, sutrieate
vich aress, pevmanent and advaxse changes te acolegieal systems, dacreasing open space for
public use, and shoreline erosion." The CZMA etates "(f)he kay to move affective protecticn
and use of land and water rzaesources of tha cosetal zene ig £o encourage states to ezercise
their full suthority over the land snd waters in the cesstal zone by asgisting the states
sosin developing land and vater use programs...fos dealing with (ecosetal) land and water
uge d@eisi@ée of.ao?@ than loeal significanea.” (Seetion 302(h)).
Yhile local governments eed Pedersl sgeseiss sxe fequired to ecoparate and participate

in the developesst of mansgessnt pregreas, the Staie lavel of govarmesnt ie gives the central
role end responsibility for this precess, Fimeseial sssistance grants are asuthoriszed by
the CZHA te provide states with the masns of schieviag these sbjeetives and pelieies., Uader
Seetion 303, thirty eoastal staies which border om the Atlastic ex Pacific. Oceans, Gulf of
Haxieo, eud the Grest Lakes, and feur U.§, tarritories are eligible te reeceive grents from
BOAA for 80 perecast of the costs of developing eosstal managemsnt progrems. Broad guidelinas
dafining the preeesdures by which states cen qualify, te reeceive development graste under
Seetion 305 of the CZHA, and the policiss for developmsnt of & state msnagessut Progren vers

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



B, HNatienal Enviresmental Poliey Aet of 1969 Requirements

On Jeouary 1, 1970, the President signed inte lav the National Environmental Peliey Aet
(NEPA), whieh requires each Federal agency to prepare a gtatement of enviroawental impact in
advanee of each major action that may significantly affeet the quality of the human eavicen~
ment. An environmental impact statement (EIS) muet asseass petential envirenmental impacts
of 8 proposed action in oxder to disclose environmental consequences 6f such actien.

To comply with NEPA's vequirement of preparing an EIS, OCZH has ecombined the atate's
coastal mansgement program (which is the proposed action) with a discussien of the eavirenmental
impacta, The CZMA ie based upon the premise that the environmental aspects of the cosstal
Banagement program should receive significant eensideraﬁion in the development of state
pregrame. Therefere, 88 you zead thie EIS you eshould be aware that the state coastal
management program ie the core document included in its entirety supplemented by the ve-
quirements of WEPA, Seetion 102(2)(e),

For revievers more femiliar with the NEPA vequirements for eontent ef an ElS, belew

ie an index of vhere you will find this information:

Degeription of the preposed BEE1ONec 0000000000000 000s0000000000sPAEE THO
Description of the environment affeet@dooccoosonscocascnssnessaossPage 183
Relationehip of the proposed action te land use plans,

policies, and eontrols for the affectad 8F@&8Boosoaonoansnsosconeo.Page 183
Probable impaer of the proposed action on the @nVironment.co.sooe0oPage 186
Relationship betwsen loeal shorteterm uses of man's envigonmeat

and the maintensaoce and esharcesent of long=teram productivity...Page 184

Irreversible and irretrievable commitmants of resources that

I W T

would be invelved in the proposed actien sheuld it be

et o

i@pl@@%ﬁt@dnaaeeoeeaueaaaeeeaaosaoeeeeaeoceaeeea55eoeeenaneeoaan?§§@ 184
An indication of what other intareete and consideratious of
Fedezal poliecy are thought te offset the sdverse envireon~

eancel effects of the preposed BETLONcooos0nsss0coscooscssscoscasdppandin D




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

Puerto Rieco Ceastal Hanagemsnt Program Submissgien

0GZH Requirements Puerto Rico Coastal
15 CFR Part 923, Seetien: Hanagement Program
.6(b) Problems, lesues, sund Objeectives: Chapters 1, 2, and 3
o5 Eavironmental Impaet Assessment: Part 3
.11 Bouandaries: Appendiz B, Maps 25, 27, 30-37
.12 Usas Subjeet to lHansgemant: Appendix B
.13 Arase of Partieular Coneern: Chapters 3 and 4, Appendices B and C
o1 Guidelines on Priogity of Usas: Chapter 3, Appendix B
215 Nagienal Interest in the Siting of Facilities: Chapter 3, Appendix B
16 Avea Deeignation for Praservation and Restoration: Chapters 3 and &,

Appandices B and C

217 Local Regulations and Uses of Regional Benefit: Appendix B
.18 Shorefront Access Planning: Chapter 3 (Net completed)
.19 Eoergy Facility Planning: Chapter 3 (Mot completed)
220 Shoreline Eroesion Plasning: Chapter 3 (Not completed)
031 Heans of Exerting Control over Land and Water Uses: Chapter &, Appendix B
.32 Organizational Struecture: Chapter 4, Appendix B
.33 Designation of Single Agemey: Governor's Cover Letter
034 Authoritiee to Administer Land and Water Use, Control
D@val@p@eﬁﬁ-and Resolve Confliets: Chapter &4, Appendix B
.35 Authorities for Property Acquisitien:  Appendix B
236 Technigues for Comtrol 6f Land and Hater Uses: Chapter 4, Appendix B
.43 Full Participstion of Balevant Bodies inm Adoptioun of Hanagement

Program: Appendices B, D, and E

.42 Comgultatien and Coordimstion: Appandixz B

.51 Publie Besrimgs: Appsudices B and E

52 Gubarnatorisl Beviev and Appreval: Gevernor's Cover Letter, App@ﬁéiz B
033 Segmentation: Appendiz B

.36 Applieability ef Air sed Hater Pellution Centrol Requirements: Chapter 3,

Appandix B




D,

THE PUERTO RICO COASTAL MANAGEMENT PROGRAM == EXECUTIVE SUrARY

The Federsl Coastal Zowe HMaunagement Progrem and Puerto Rico

The purpoee of the Fadersl Coastal Zene Henagement Aet of 1972 (the CZMA) is “(t)e estab-
1ish a satienal policy and develop a national program for the management, b@ﬂefieigi vee,
protection, and development of the land end water resouzess of the Nation's coastal szenas,""
Basie to the Cosstal Zene Management Progzem is "an identifiecstion of the iseues snd prob=
lems that confront or will coanfromt a etate's coastal zone and, relatadly, sn articulatienm

of specific goals, ebjeetivas, policies, etaadards, guidelines and/or vegulations to ad-

dxese thase issues.”

The Federsl det provides three principal kinds of benefits te Puerto Rico:

Piret, it provides

planning

funde for use by the Cemsenweslth in preparing a manage-
Bent progrem for ite coast. Puezto Rico'e Coastal Zone Hanagement Project, sponsored
jointly by the Department of Natural Resources and the Puerte Rieo Plasning Boazd, hag
had the beoefit of Federsl funde in prepsring a draft Coastal Mansgement Program and
in reviewiung its eonteats with publie agencies and private citizens. Federal funds ==
seaetises called "305 fuunds" becauvse they are authorized by eection 305 of the CZMA -

have covered up to 80 pezeent of the costs of the projeet.

Second, the Federal Aet will provide management funds for use by the Cemmenwvealth ia

implementing ite coastal Banagement progrem. These funds, whiech became available
after Federal appzoval of the Benagement program, are authorized by section 306 ag
well as other seetions of the Pederal Aet. It is expected that theee funde might come

to some $1,000,000 a year for Puerte Rice,

Third, the Federal Aet ceatains Federal congistency previsione requiring many Federal

gctions to be comsistent ©0 the mauimusn emtent practicable with Puarto Rico's approved

BADAGERANE PrOgYas.

The secomd and third of these benafics —- mapagemont funds and the applicability of ceopsis-
tency provisions — will become available emly sfter Puerto Rieo's mapage=ent program has
been adopted by ths P

g Beaxd, approved by the Governor, and approved by the Federal
Office of Cosseal Zopz Mans

£, whieh is part of the Natiomal Oceanic awd Armospheric

iistration of the U.S. Depavtment of Commsree., A mumber of cemplicated requiremsnts
sust be satlsfied to obtain Federal appreval; these are discuseed in Apperdix B of the pregren

documamt .

« o o i v s
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The Puezto Rican Context for Cosstsl Management

The Puerto Rico Cesstal Hansgement Progrem ie intended to respond to the meads of the Commenveslth
8s well as thoee of the mation. Particular effort has been wmade to velate the progzam to.the fol-
loving epeeial circumstances of Puezto Rico:

1, Hatural Environment. One principal econcern of the progrem, in keeping with the natiosal

policy eet forth in the CZMA, is to proteet this rieh and distimctive eovironment against
disruption.

2, Eeonomie Plight. Anether principal concern of the program is economic development of the

Islend, where the per capita ineeme level is 35 pereent below that of the poorest state and
vhere, according to official estimates, usemployment curzently hovers azeund 20 pereent.

3, Lend Use Policies, The amistence of offieial Islandwide Land Use Policies adepted by the

Puerto Rice Planning Board and approved by the Govermor, establish a poliey basie for
cosetal managament a6 well as for land use in the interior of Puerto Rico. (These policies
are set forth in Chapter 2 and queted where relevant in the zemainder of the program
doeument.) In & few casses, where these existing policies arve insufficiently detailed to
guide coastsl management, this program doeument ineludes additisnal policiee,

4, Development Comtrols. There are development cootrols, established by the Commenwealth, rather

than by local governments, that ave applieable to all of Puerto Rieo, ineluding the ceastal
gzone. The gituation in Puerte Rico is thus unlike that in most states, where development
controls are traditionally a leeal rzesponsibility and where effective eosetal management
requires nev coutrol programe at the state level. Rather, Puerto Rico needs refinement of
existing ialsndvide contrels te place nev emphasis on the management of coastal reeources.
The program provides that mev emphasie sed iategrates it inte the existing comtrol process
both te assure effectiveness asnd to minimize delay and xed tape.

5. Coastal Besources, Thare is a eevious, unmat need for active wmanagement of coastal resources.

Although Puerto Rico bas abundast eeatrels, it bas lacked the funde necesssry to provide
rangezs, custodisns, esvivommantal eduecstoxrs, researchers, and supporting faeilities
necessary for aetive @@a@g@é@at of coastal Teecurces. Accordingly, the program placas
epacial emphasis on previdiag affirmstive management services sueh ass thase,

6, isstitutional Struetura. There is a well-established institutionsl structure to administer

polieies, controls, and ether public maasuras necessary to manasge the coasts as wall as the

intezier of the islsnd. The Comsouvaslth's pev emphasis oo coasstal managsment requirzes seme

modificaiton is included in the progresm.

medification of this established strueture, and that



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 program iteelf, vith emphasis on implementatien

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

In sddition, the program document contains five appendices (Part IV of the document). Appendix A
deseribes the Commonwealth and Federal agencies whose activites affect the coast of Puerto Rico.
Appendix B relates the Puerto Rico Coasstal Management Program to Federal requirements. Appendix €
describes in detail the Special Planning Aress 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 partiei-

pation during progrsm development.

The Coastal Manasgement Prograwm

The eoastal management program, described in Chapter 4 of the program document, contains four

broad elements, of which the firet 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 zome, conducted princi-
pally by four agencies: the Puerto Rico Planning Board, the Regulations and Permits Administra-
tion, the Envivommental Quality Board, aund the Department of Natural Resources, Numerous linkages

connect theoe agencies ana their activities (page 160),

Critieal to an understanding of the established process is vecogmition of (1) the comprehensive
povers of the Planning Board snd the responsibility of the Board to reconcile numerous conflicting
public objectives in emercising those powers; (2) the especiasl responsibility of the Depertment of
Natural Resourees (DNR) for cosstal and other natural resourees. In effect, the Department serves
as advocate and proponent of a natural resource perepective (mueh as the Econemic Developament
Administration propoees development wmessures, for example, or the Department of Tramsportatiom

and Public Yorks proposee tremeportation messures), and the Bosrd mekes the final decisioms that
reconcile those proposals with other meeds. Io kesping with thie divieien of respomsiblity, DNR
is designated as the lead agenecy for cosstal management in Puerto Rieo, and the Planning Board

retaine resonsiblility for overall polieymaking and for primcipal develepment controls.



Savaral inmevatiens aze ¢o be wandartaken as pazt of the cosstal menasgement progza:

Fizet, vev policies, FPour nev policies, each respending to a weed identified in Chapter 3, axe

@etablished by the program document and will become official when adopted by the Plamning Board

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

baaeh access (pages 73 and 75 ), and coaetal~dependent development (pagelis). Im eddition, sey

eritezia on diking, €illing, dredging, and deposit of dredged sediments sre incorperated in the %
2

Puerto Rieo Coastal Hanagement Program (page 105),

Second, refinements of zegulations and eriteris, Befinements of regulations and eriteria, each

of whieh reeponds to a need idesatified in Chapter 3, arze to be undertaken as part of the aanage~ ﬁ

Bent program. These relate to runoff and erogion control (page 103), cemmunity facilities along g

the shorefront (page 84 ), acceses dedication requiremente (pege 77 ), and
oz Snorerroent

(page 50).

Third, Speeial Planning Arease end Watural Reserves. The program decument degignates all mangrove

vetlanis and seven additional areas @6 Special Pleuning Areas, defiped ag important eoastal ze-

éource aress subject to sevieus present or potential uee cenflicts and therefore requiring de~
tailed planning (page 165 ), Within these areas, additional geview ef develogment will be
conducted, and these arvess will reeeive priority in the allecation of searce publie funds for

planning, regulations, enforcement, and the provision of appropriste publie faeilities.

The program also proposes future eatablishment of several Natural Reserves, which would be pre=

servad i substantially their preseat condition (page 165 ),

Fourth, proeedural and organizational chsnges will be made to aesure effeetive implemsantation of

the policies and cootzols, 4 Cogatal Havagesent Unig, sdministratively lecated in the Office of
the Seeratary of Natural Besoureces, has eevezal kay ceeponsibilities for guiding cosstal devel-
opment (pege 169).
Por prapariug detailed policies ond plame for Spaeinl Planning Avease and Hatural Reserves;
For propesing desiganstien ef eddivional eveas; and

For partieipating in the raview of coastal developmant propesals.

The Coaetal Hanagemsnt Usit will aleo be respossible for formulating wozk plans ead progrems for
coastal mansgement, fer establishisg prierities for esrrying eut the work progrem, amd for memi~

toring progress im eagrying it eut,




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 ie researeh (page 180). This imcludes poliey research (on cosstal

erogion hazards, beach access, and geologic hazards); economic feasibility etudies (on alternative

sand sources); resource and hazard inventories (mapping of coastsl high-hazard sreass, completiag

inventory of eoral zeefs, detailed resource inventories of Special Planning Areas and Natural

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

e I A e, o L e e o
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PART THO: THE PUERTO RICO COASTAL MANAGEMENT PROGRAM



INTRODUCTION



InTRODUCT 10N

On this small and mountainous lsland, four=fiftha of all the level land lies i the coastal plain,
Thie limited land ares must sccommodate most of Puarte Rieo's future development. Diverse demands
upon this land and its bordering waters inevitably ereate confliets. Resolviang these eenfliets,

to proeduce the optimum use of coastal lands and waters, ie the challenge of coastal management,

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

respondad to this echallenge., Their repoct, Puerto Rico and the Sea, identified exitiesl eecastal

problems and recemmended eteps toward their solution.

la 1974, the Depastment of Natural Resoureces (DNR) and the Planning Bosrd aleo reaspounded to the
challeage =- by eetablishing a joint program Lo prepsre a menagement plan for the ceast. The
coet of thie program has been eubstantially supported by grants frem the U.S. Department of
Cozmerce. The grante have been administerad through the Office of Cosstal Zome Hangement puzsu-

aat to the Federal Coastal Zome Management Aect of 1972.%

Chaptez 1 of thie document provides as overview of Puerto Rieo's coastal resourees and auggests

eeme overall problems sod objeetives to which coastal mgunagement wust be related,

in 1975, vhile the coastal Banagesent progrem vas being prepared, the Planning Board prepared a
statement of Land Use Objectives and Publie Policies. That statement is the first element of the
Islandwide Land Use Plan mandated by the Boazd's 1975 Orgenic Act. After extensive reviev by
Commonvealth ageney heads and the general public, followed by fimal staff revieien, the Objeetives
and Policies were formslly adepted em Jupe 8, 1977, end approved by the Gevernor oo June 22, 1977,
Those ebjectives and publie pelicies which eetablieh an islendwide poliey context for the Coastal

Hanagement Preogram, are sat forgh im Chapter 2,

Chapter 3 eonsiders Puerte Riece's coastal problems: coastal hazarde, evcastal resoureces, coastal
developeent meeds. Vindimge deseribe the metvre and extent of each problem disecuvssed. Aay
established policies for dealimg with the preblea are thee veted, followed by an eneminatien of

vhat is baing does =~ asd vhat weads to be dema — teo zaspond to the problea,

Chapter 4 eembines the neades é@s@zié@d‘ia Chaprer 3 ioto a Coastal Hanagemest Progrem, addiag

procedural and imstitutienal ehsnges necessary teo essure that those needs sre satisfied.

“Pureuant to this Aet, Puarto Riee has defined its ecoastal zeme. The boumdaries of the eesstal
eae ave specified im Appandiz B aend ave ehowe os Hape 30 te 37,
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Appendixz A deseribes Commonvaalth and Federal agemcies whoae activities affect the coast of

Puerto BRico.

Appendix B relates the Puerto Rice Coastal Hgnage@eat Program to requirements of the Federal

Coastal Zome %eaég@a@éz Aeg of 1972, as e=ended.

appendiz C deseribes the Special Plasning Areas designated in Chapter 4 as well as proposed

Natural Reserves.

Appendizn D describes comsultatiecn with Commonweslth and Federal agencies during preparation of

the Program.

Appendix E deseribes publie participstien durimg Prograem development.
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CHAPTER 1

" THE COAST OF PUERTO RICO:
AN OVERVIEW



CHAPTER 1

[HE_COAST OF PUERTO RICO:

PHYSICAL AND ECONOMIC CONTEXT

Lyiég betveen the Atlantic Oecean and the Caribbean Sea, Puerto Rico is the easternmost island of
the Greater Antilles (see Map 1). It is about 100 miles long and 35 miles wide, with a total
laad ares of 3,42) esquare miles. 1ts population, which in 1970 was 2.7 million, is estimeted to

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

Hever @@aaect@d'by a lsnd bridge to a continental land ares, the leland wae created about 100
sillion yeare ago 88 a vesult of voleanic setion. About half of Puerte Rieco's surface consisto

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

The eoastal lowlands resulted from suceessive inclinations of the voleanie @ase, the erosien of
ite mountaine, the deposition of alluvium at the meuthe of rivers and its redistribution by oceean
vaves snd eurrents, the formstion @f’c@tal zeefs, and sea level varistions durimg the course of
geologiec time. The relatively level comstal lends mow comprise about 700,000 cuerdas®, one-third

of the land area of Puarto Rice, and ebout B0 percent of sll level land on the lsland.

The mountainous topography of the lsland asnd the pattern of prevailing worthessterly winds aceount
for the distribution of rainfall, which is most heavily concentreted over the Sierra de Luquille

in the east and over the weustaine of the west, Coastal plaine receiving the heaviest precipita-
tion are in the west, the southeast, and aleng the north coasst. The coastal plains bordering the

south coast are largely arid. Host of the largest rivers flow toward the lsland's nocth eoaot.

Vegetation distribution is alec influenced by rainfall patterss. The vegetation of the north and
vast eossts ie elassified ag eubtrepieal moist foreet (e.g., the Dorade forest), while the south

and southvwast cossts have subtzopiecal dry forest vegetation (e.g., the Gusnieas dry forast).

NATURAL SYSTEMS
In sddiction to meteorolegical faectors, the ghape and ovientacion of Puerto Rico and the wideh of its

insular shelf iafluence the type and lecaticn of vstural systems found alomg the coast (see HMap 3).
Coral veefs ave spaced along mearly the full length of the secuth coest because the wide insular shelf
there has allowed the formaticn of offshore islands, and because south cesst vivers brimg reletively
lictle suspended sediment to the sea. On the other band, the western tvo-thirde of the merth coast
is eneirely lacking in eoral reefs, largely because the narrow shelf has prevented the formatiom of
offghore islapds, and the large morth-coast rivers bring such suspended sediment to the cosstal

s

waters.

“Cne cuerda equals .97 acre.
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The ismsular shelf is believed to possaess yet unexplored mineral deposits as well as submarise %
sand deposits. The shallow tropical waters above the imsular shelf eften harber eoral raeaf

formations with sbumdant fish life.

Landward, the coastal plainm has widely varying festuras inecluding veeky cliffs, eaud dumas,

baaches, karvet hille and eimkholes, f£resh and salt water lagoons, cvastal foraste, msngrove

Y.

svempe and mavrshes, salt £lats, and flood plains. The ares where land and sea mast is char~
seterized by highly preducctive biological systems, the reeult of mutrient comecemtration caused 4
by tidal setien, slluvial silt, and shellow waters. Delicate belamcing of many of thase elements

in meavr-ghore wsters fosters the comeentration of biological orgemisms, sueh as dipeflagelletes, .

emong ovthers, resulting im the phencmancn of bioluminescent lagoons.

EVOLUTION OF OCCUPANEY PATTERNS

Aveheological evidence indicstes that the fivet ishabitants of ¢he Island arvrived durimg the first

-

s

century A.D. By the time of the Spanish cosquest im the fifteenth cemtury, the Island of Borimquen
wae ishabited by the Arawaks, & people mative to morthbern South America, who had migrated saveral 4

canturies earlier., At that time, batween 60,000 and 100,000 paople lived on the Islsend (see Map 4).

Fifey villeges, some of whieh houesd as mamy as 3,000 to 4,000 inhabitants, were distributced
throughout the Islamd but were primecipally lecated alomg the evastal plains and on the level land
of the imterior valleys of Caguas and Utuade. A rudimentary tvopical agriculture — devoted
primcipally to the cultivation of yueea, the staple erop of the Arawaks =- occupied between

52,000 and 100,000 cuerdas.

Disease and forced secisl éhéng@ rasulting frem Spenish eolonization at the turn of the sizteenth
century greatly raduced the Aravak population, and this declime was not compsmsaced for by Europesan
migration. By the middle of the eighteaenth cemtury, the Xsland had ealy 45,000 ishabitants, asbout

half the pepulation prior ¢o Spanish sula.

Puarto Bieco's populatiea practically desbled between 1765 and 31775, as & result of s Buvopean pop=
ulation explosicn and the relezstien of strict Spenish immigretion laws., Jemigratios recaived

an additiomal etizmulus frem referme inm 1815 vhiech permitted enmtry of non-Spemish immigrants., Ib
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62 yeare, fream 1765 to 1827, the lelsud's population mulgiplied eight-fold. Thue bagan a leng=

tetm risa in populstion which has eountinued to the present.

Lend demand has increased with populatiom growth., The coastal lowlands were progressively trane-
formed fream virgim forests to farm lende for the cultivation of riee, cotton, tobaceo, eoconut
pelss, amd sugaxr came. T0 meat the needs of & rising population, foed imports inecreased; before
the ead of the niaét@eﬂih century, the populatioa had grown beyond its capacity to feed itself,

To balance the zising eoete of imported food, ezporta had te ba inereased,

Sugar esve's high produetivity vate, the adequaey of inmsular farmlauds for ite eultivation, end
the vapidly expanding United States marhet, made sugar cane an important cash erop upon whieh the
loeal eecacay iaé?@agiﬁgly eama to depsud., The ehenge in sovezeignty followviamg the Spanish-
Amarican Yar preapted major investsents of U.5. capital whieh, in eembinatien with techaological
develop=ant, gave s major stimulue to expansion of the sugar industry sfter 1898, More land,
mainly in the flat cosstal plaine, was converted to sugar cane cultivation, and the sugar indus~
try seon bacame the econcay's driving foree. Ks a8 result, eoastal forests were progressively
eliminated, snd feod erop eultivation was displaced toward the meuntaine £o aceo=modate extensive
sugar came plantations. Bventually such etaples as viee snd cotton disappesred sltegether. By

the mid-twentieth century, Puarto Rico's econcmy largaly depsaded en a single €T6p == BUEAT €ane.

Puerto Rico remaised ap ggrarisn society vamtil the wid-1940's, However, the post-Horld-War Il ers

gave rise to nev divaetionms =~ directiens that traneformed the sociaty and placed heavy demands on

Puerto Rico's 1 ted land aud natural resouree base,

INDUSTRIALIZATION

Pesrto Rico's ezparisece with modere industrisl developmsat begau with sa emphasie on attraecting
laber—intensive, light isdustey. Ey the late 1960's, bewaver, visimg wage vatee is Puerte Rico,
eoupled with competiticn frem low—vage ceuntries, reduced Pusrto Rice's ability to attraet laber~

isteweive industey.

Teehnological edvaneces in maritime transportaticn schieved duzing World YWar 11, as wall as s U.S,
patroleum import poliey faverable te Puarte Riece, made possible the estsblishmaent of heavy indus=
tzies based ea bulk importatien of foreign erude oil. 46 a result, is the lattaer part of the
1950’0 end in the bagisaing of the 1960°'s, s nev phase of the Island’'s industrialization process
bagan @igg the establisbmsot of a besvy echemicel imdustry. 8imee them, Pusrte Bice hae bsceme

8 major preducar of petrolewm dezivatives.
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Phyeical determinants affected the pattern of induetrial lecatiomn. protected waters and the
availability of easversl naturally deep harbere helped to sttract the petroleun refining and
petrechenieal induetries to the south coast. On the north coeast, extensive artesisn aquifers

yielding great quantities of good water ware s prime sttraetion for the major phazmsaceutical eom-

plex thet has made the island a major emporier of phsfaaeeutieal preducts.

AGRICULTURE

Despite struetural chamgee 36 the ecomcay, land uee in Puerto Rieo is still overvhelmingly egri=

i
‘.
|

eulgural (1,835 square miles out of a cotal sreas of 3,421 equare @iles). Only about half of the
agrieultuzal jand is eccmmereially preductive garmland, and an even smaller amount == goughly half
a million cuerdse == is flet, fertile, and in sufficiestly lazge holdinge for sechaunized agricule
¢cure. The mechanizable agrieultural lands ave mainly lecated in the cosstal plain, Principal

preduete are Sugar caune, meat end poultry, daizy products, and fruite, Although agriculture ze~
precents a lov-wage eector, it eccounte for a significant smount =~ 14 pereent = of gotal 1gland

employment.

Incose geserated from agriculture exerts a significauntly higher multiplier effect on the genezal
econcay thao aay other Bajor 6eetor, ineludiag menufacturing. Horeover, alghough the laland's
capacity to feed ite population has long sinee disappesred, substituting joeally grown for im~

ported foodetuffe ecan contribute to & |®OTe positive trade balance.

URBANISH AND CONSUMERISM

Puerto Rico's metropelitan srese have grawn dramatieally during this ceatuzy, pacticulazly 1=
reeponse to Operation Beotstrap, the sueeassful industrial development Progras initiated by the
Cem=mouvealth goverusent in the @id-1940's, The Sae Juasn Metropolitas Azea, for enample, as Hap 5
ehows, grev froa 7,162 euverdas ia 1920 o 12,165 im 1960, 34,256 ie 1960, sad 51,07« in 1970, By
¢he 1960's, construetion had beceme & major iadustry, dependent on & gupply of buildable, £lat

iand, most of whieh congisted of slluvial ievleande and cosstal plainsg,

Puacto Rico's thres largeet urbaaized areass are port eities =- Sas Juse, Ponce, and %ayggu@gaﬁ The
leval cosstal plaims surrocuading theee developing urbss centere &re subjaet to continuing prescuraes

¢o aceom=modate & sesiety that ie inezmasingly usbam and inereasingly affluast.

“ihe fourth largest vrbenised ares, Caguas, 36 lecsted ian the sutecior of tha lalamd,

i8
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In the eouzse of 8 cingle generation, Puerto Rico has evolved frem a predeminantly agrieultural
aconocmy to a semi-industrial ecoscmy, The Grose National Produect has ineressed almost 10 times
over ite 1950 level and has more than doubled in the laet 10 years. Personal imcome has also
rieen deamstieslly: from $343 per capita in 1950, to §1,705 in 9170, and §2,314 in 1975, Parsoual
censumption exzpanditures have also incrsseed explesively. Puerto Rico's consumer expanditures
nov azcead ite Mot Hatienal Preduct, Thie rising consumption level has been refleeted, among
othar ways, in incresesed demand for second hemes and tourist condominiume, ececompanied by growiag
publie interest im water-related recreation. From 1964 to 1967, for exzemple, the au@b@f‘@f plea-
sure boats rose frem 1,000 to 4,000, increasing the need for marinss and related beating facil-
ities. In response to the growing market for second homes and tourist-recreation development,
nev comstruction has extended into rural ceastal aveas. This trend has stirred eoncers becauee
of the advarse anvircumental impaet sueh setivity can have ou natuzal areas, as well as because

of 8 desire to prevent the building of a "wall" of coondominiums along the sea.

THE CHANGING ECONOMIC STRUCTURE

The struetural changes in the ecomemy of Puarto Rieo are illustratved by the shift in importance
of several sectors that contribute to the Gross Mationmal Preduet. Table ] shows this ehift,
Unemployment dropped frem 13 pereent in 1950 to a vecord lov of 10.2 pereent im 1969, Sinece

then, however, umemployment has zisen sharply to a cecord high of 21 percent in 1976,

TABLE |

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

Pereent of GNP Percent of Emplovament
Seleected Sectors Seleeted Sectors
1950 1975 1950 1975
Agrieulture 17.5 3.6 35.6 6.6
Heoufacturing 15,9 29,9 9,2 18.7
Services (ineluding touzism) 5.9 11,8 12,2 16,2
Lecal geovarmment 9.9 18.7 7.5 20,4
Tranefer paymsats (Fadezal
ezpenditures other thaa
purchasing goods amd
esrviess) LY 16,3 s e

Seuzee: Plenaning Beard, Buresu of Eeomemie Plasning, Economiec Baport to the Governor - 1976,
Tables 4 and 25,
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Uieth the deelinme iu agrieculture, Puerco Rico raliss heavily on imporeted intermediate goods asd
foedetuffe. This depandency ie demomstratad by changes, duving the last 25 years, in the commer-
cial balence of paymants. In 1950, Puarte Rico exported $244.1 million of gecds, but imported
$350.3 million, yielding a deficit of $106.7 million. By 1970 this deficit had imcreassd to

§766 million. Durimg the mezt 5 years, the deficit wove tham doubled —— vesching §1.812 billien

in 19735, Preventing e evan merxe sericus imbalawee are tramsfer payaments by the Padsral govera~
Bent. These imercssed frem $73 million im 1950, te $315 millica inm 1970, end then veaschad

$1.55 billien im 1975.

POLICY FORMULATION FOR COASTAL MANAGEMENT

Just as the Puarto Rico Cosstal Mansgement Progrem must be adapted to the phyaical eharacteristics
of Puerto Rico's shoreline, so muet it adapt to the social and sconcmic reelities ethat have con-
sistently ehsped Cemmonwealth poligias'snd pr@gfé@ga What sre sose of these vealities?
= Poverty: Despite vaprecedented economic growth and structural transformstion frem an
agricultural to an urban-industrial seciety, Puerto Rice's per e€apita income remains
substantially belov that of the poorest mainland state,
= Usemploymsnt: Even during the best of timas, secording to Planning Board figures, the un-
employment rate im Puerto Rico has fluctusted betwaen 10 snd 13 percent., Currently, unem-
ployment is officially estimated at about 20 parcent of the Islsnd’'s laber force and inm
some municipies it is substantially highex,
~ Rising consumer eosta: Energy, foed, and trapsportetion are amomg the major componente of
shaxply rising consumeyr cests. Because Puerto Rice is almost svtively dapandent on im-
ported eil to fuel its inmdustrias, pevar plants, and avtomobilas, reecent increases in oil
prices have played havee with en econcay long acecustomed to lov-cost emergy. Bacause
Puerto Rice impores about 80 parcest of its food, principelly frea mainlsnd markees, it is
vulperable to foed priece imcrosses eloewhere. Sueccessive increspes in trenspertation cests
have added to the priece of food as well as other imperted preducta.

=~ Stringenmeies in gove

o

The effects of the receesicn om the Puarte B;e@n aconeay
foreed sevare reetvictioms in goverwsent spewndimg. For several years, capital eonstruc
tion hae besm severaly ecurtailed., To raise bedly peeded revesuse inm a paried of declining
econcmic growth, a 5 percent surcharge was imposed on parsomal incems tames, & § pareent
taz was imposed on most imports, end the salaries of goversmast workers ware frozem for

ZIyagf@,
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For decades, Puerto Rieco has regponded to unemployment and poverty by vigorously fosterimg eco-
noaic development. No govermmental program has had higher priority. Civen the economic downturn
of the lest fev years, development objectives continue to be paramount iz the formulationm of gove-

ernmental programs. Natural resource conservation, although a subject of groving concern, lacks

equivalent popular support,

Given a sraggering unemploywent rage, a per c@éité income level 35 percent below that of the
poorest mainland state, and a publie treapsury caught between imeressing demands for expenditurep
and declining vevenues, Puerto Rico alone could hardly afford to allocate sufficient funds for the
management of its magnificent shorefront resources, The Federal Coastal Zone Hsnage@entiP?ogfem,
which mekes Federal gramts available to cover 80 parcent of approved Cosmonwealth expenditures for

auch purposes, thus presents Puerto Rieo with an important opportumity.

"DESCRIPTION OF COASTAL FEATURES

On the basie of topographical, ecological amd socic-econcaic charactersitics, Puerto Rico's
coastal perimeter cam be divided inte eight coastal sectors == aorth, northeast. southeast, south,
southvest, weet, morthwest, snd offshore islands. These are shown belov apd in more detail on
Haps 30-37. Eaeh of these sectors possesses singular opportumities for development, and each has
an array of fragile matural sreas requiring comservation and protection. Tuwo sectors, however,
standout as particulerly rich im maturasl 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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éurzouad them, thase lageoas are Bursery aress for eport and ecmmereial fish, The wide ineular
shelf teward the sast favers the proliferation of coral reefs that eulminate in a ehain of small

islands (La Cerdillers) asding in Culebra and Culebrita,

Coeral and reck reefs protect thase €0a8ts, caveing tranquil waters and ezeatiag conditions faver-
able to the formatien of abuudant 8andy beaches that bordar 78 percent (45.8 kilemetezs) of the
coastling, The extensive issular shelf, and the presesce of reefs and mangroves, 8upport &n

abusdant mariee life, making this portion of the eosst very attractive for aquatic reerestional

aetivity,

Topography is predeainantly leval frem Beca de Cengrajes to Punta Pegeha ia Luquillo., East of

Puute Pereha, estensions of the Sierza de Liquille ceme down to the coastline creating hills and

valleys,

The rain forxest of the Caribbean National Porest locally ealled g1 Wwnque and the chain of small
iglande known as La Coxdillera augment the attraction of this area for tourism, This potenclal
has generated enermous pressure for the construction of tourist complexes apd susmer residences

on the ceast,

The grewth of the aaacby San Juan Batropolitan ares is, severtheless, the factor that eontinues
to genarate the largest demand for level land in thie area. High populstion demsity and concen-
traticn of ccomemic setivities eculd have @ajor adverse effects on the integrity and quality of

the ecological eystems of the sozthesst.

SOUTHEAST COAST: Rio Demajsgua (Ceiba) to Rio Gremde de Petillas (Patiliaa)

The southasstern coastline is an altersatien of recky headlands, partly shaped by marine erosion,
and véllgy@ of alluvial material that, se a vesult of wave setien and marise deposition, form
broad beach plaime., HNerth of Punts Lims the cosstline comsists of mangroves, roeky headlands, and
8 fev small beach plaiss and pocket bsachas. This ead of the lslend is bovdered by ss issular
ebelf, with abuedant cersl snd merise orgenicms, that extesds esstvasd to the aeighboriag Virgis

Iglands,

Average awnual valefsll is high, wieh a vonge of 55 to B0 ineches. Rivers and stresms are abuadant
ead masnder threugh serrew V-shapad vallays, The most drematie exsmple of thase is tha Heaunabe
Valley situated betwesn the Cuehills de Psvduzas sad the Sierra de Cuadarraya, vhieh reachess to

the watex's edge. Thasa tve formstiscas end their forested lendscapas harbor asa isportant wildiife
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habitat. Cultivatien of sugar eame ie the predeminant land vee; entensive irrigation canale ave

cosmon. :

Roosevelt Boads, the largest military base in Puerto Rico (25 percent of all military holdings on
the 1sland) is lecsted slong this cosstal stretech. At Yebucoa, a large wan-sade harbor serves the

Sua 0il Company refinery sod velated industries.

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

The arid eouth eoast seetor is 8 low lying alluvial plsn ezcept fer a shert stretch betvween
Tallaboa and Puata Cuchars where the mountaine extend to s coastline shaped by wave erosion and

fringing reefs., The vest of the coametline is either beach plain or mangrove.

Ponce, loecated in the western part of this sector, is the second largest metropolitan area == and
second largest port eity = ea the Islsnd (Ssn Jusn ie the largest). The urbanized portiecn of

the Ponce Metropolitan Area asecounted for s population of 128,233 in 1970,

To reduece chronie unemployment, the Puazteo Rieco Ecooomic Development Administratien has propesed
the establishment of heavy industries in the area, especislly oil and pharmaceutieal zelated imdus~
tries. Howaver, the vater veaded to serve such industrial development would have to be isported.
Preliminary studies have been made to divert the waters of the Rio Manati by means of a reservoir

yielding 228,000 scre~feet per year to the scuth coast region.

SOUTHWEST COAST! Rio Tsallaboa (Penvelss) to Punta Guaniquilla (Cabo Roje)

Topography ie gemerslly hilly with the emeeption of level sreas nesr Tallabos, Guaysnilla, Guanies,
Pole Ojea, and Boguexen. Precipitation is lev == 35 inches amnually = whieh gives riee to the
zerophytie (desert-type) vegetatios that abounds along the cosst., The absenee of alluvium and the
ctelatively wide eztensien of the imesular shelf aleng the southwast coast have peraitted the pro~
liferaticn of coral reafs and bioluminescent waters — natural systems sustaiming s food chain
that contributes to the seutbuest's fisheries zescurees, which are sbundamt compared to these of

the rest of the lsleed.

The dry feoreet of Guaniea (9,582 seres); the mangrove swamps of La Pargueza, Bequeros, and
Pitehays (1,681 aeres); the reafe of Mergazita and Turremote; the beaches of Cans Gords, Bahia
de la Ballema, Bl Cembate, Caleta Salima, Pumta Vemtaes , aod Bequezen; the bird rasarves of the

‘Cebo Rojo Watiemal Wildlife Befuge snd tha G swealth's Bogueren Bizd Befuge (970 aexas) axe

exsmplas of the natuzal wealth of the scuthwasters cosst.
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The level interior lando of the southwast inelude fertile agricultural areas appropriste for meeh-
apised agriculture. To mazimize this sgricultural potentis smeug the richest in Puerto Rieo, the

Lajes izrigation system has been established, to, compensate ¢ the scareity of rainfall,

4 relavively low population demeity =— 342 persona per equar. mile in 1970 =- has helped preserve
the rich biolegical systems of the southwest. It is projected that by the yesr 2000, population
vill have imereased to 72,000 iahabitaaz@‘as 400 par square wile, BResidentisl land demand in the
southwest will coatinue to be relatively small., On the othez hand, the scenic attractions of the
seetor have genmersted & specialized demand for land for coado-hotels, summer and wackend resi-
dences, and ether tourist setivitise. Since these tourist-related sctivities are generally located

ou the very bowder of the littorsl, they could threaten biologieal systems of the region.

The maritime eonditions produced by the protection given by offshore islande and in some instances,
by the lsland of Puerto Rico iteelf, and the prasence of natural porte im the southwest offer op~
p@?tuﬁitias for the establishment of heavy industries that require port facilities, such as petro=
chesical ecompleres., Today, for example, & petro-chemieal complex in Tallaboa ocupies 1,649 seres,
sod additional heavy industrisl sites have been proposed from time to time. Becasuse of the unique
bioleogieal systems of the southwest and the opportunities that they represent for recreation and
touriem, propessls for industrial development craate important land= end water-use confliets. It

ie consequently important to provide for balaneed land-use patterns whenever possible.

The recreational potential that this srea offers is probably the grestest em the Island. The bio-
lumineseant bay of La Parguers, the Dry Forest of Guaniea, and the 16 kilomstars of sandy beaches

are outstanding features.

Approximately 10 kilematers (66 paveent) of thase beaches are not acceesible to the public at pre-=
sevt. Examples include the basches of Bahia de la Ballena and E1 Combate. In geme cases, accees
is diffiecult bacause of the terrain sed because of remotanses from primeipal highways. In ether

cages, the besches can bs reached only by private reosde closgd by property ownexs.

1o susmary, seareity of weter limits the potential for urban development in the southwest. Othes
characteristies, bowaver, offer important oppertunities for tourism and veecestion, aud, with iz~
rigation, for asgriecultuze. The wmorphology of tbe ceast and the navigability of its waters likewise

faver the development of imdustrial port complexes,
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WEST COAST: punca Guaniquilla (Cabo Roje) to Rio Culebrinas (Aguada)

The west coast, like the southesst, is characterized by valleys defined by wountin chains that
come down to the coastline. This stretech of the coast receives the largest amount of rainfall ==
from 65 to 90 inehes annuslly. The sbundance of water makes the principal valleys of the area ==

Anasco, Culebrinas and Guanajibo == of great agricultural value.

In the southern portiom of this sector, besch plains predominste. However, norch of Punta
Guanajibo, there is s variety of cosstal charactaristcics: rocky shorelines, mengrove stands, and

fringing veefs,

Hayaguez, located midway between Punta Guaniquilla and Rio Culebrimas, is the lsland'e third

largest urbanized ares = and the third largest port city == (after San Juan and Ponce). 1

Anasco, north of Maysguez, is potentially an ares of great agricultural importsmee because of
highly productive soila., The Planning Board has proposed the aresa for agriculturel wees., Im
addition, it ie potemtially an excellent site for a port and for heavy industry. The site has a 3
good approach to the sea and favorable uéléﬁd features. Development north of Anaseco would be lim-

ited by topographicsl conditions, but there ie ample land to the south.

Aoy ARt S

Nickel deposits with an estimated gross value of §1.65 billion are located inm barrio Guanajibo,

eouth of Maysguez. HMining asectivicies could affect some 1,850 euerdas over a 25-year period.

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

This eector == the tablelasd of the northwest — is characterized by & hilly interior and rocky

cliffs along the coast. These cliffe, some as much as 300 feet high, are a tourist attraction
because of their dramatie scemic besuty. HNevertheless, since the coastline is exposed to direct
wave gction of the sea, the potential for aquatic recrestionm is limited. The sand dunes on the
coastline are an important resource, asd submarise sand deposits off the coast of Isabela are

important potential rescurces,

The limestone bluffs of the northwest cosst have been shaped by vave erosion. Aloeg much of the
coast, the bluffe eztend seveval hundred maters er more back from the shorelime, with beach plain
betveen the bluffs and the waeter. 1Im the Jobos Beach area in lesbala, an extensive system of sand
dunes exists. Tbese pose & majer é@@@t@l issue bacause of esztensive mining whiech threatens the

ragource. Eaet of leabsla, beasches are gemarally mervow, comsisting of thin layers of sand over &
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roeky shereline. Despite numerous rocky headlands that sepacate these beaches, adjacent sand

dunes supply most of the beach sands by landvard erosion and 'wtoral migratienm.

»

Borinquen Airport, the former Remey Air Force Base mou being sed by the Commonwealth, has the
longest runway in the Caribbean. In addition, it has extensiv. aviation infrastructure, more
than 1,000 housing uvaits, and recreational facilities, including an 18-hole golf eourse, pools,
and besches, These facilities suggest the poéential for commereial passeuger and air €argo ser-
viees, tourism, and related industries. Major steps towards the realization of this potential

are currently being takea,

THE OFFSHORE ISLANDS: including Culebra®, Viequea®® Mona, and others

The principal offshore islands of Puerto Rico are Vieques (33,970 cuerdas), Culebra (7,180 cuerdas),
and Hona (13,900 cverdas). The topogzaphy of the first two is eimilar, characterized by small
“hille. Rainfall on these islands is light. Vegetation is the same as that of the semi-arid south
coast of Puerto Rieco. Portions of the coasts are bordered by mangroves, and ecme of the bays are
bioluminescent. The elarity of coastal waters contributes to the presence of coral zeefs in the
near-ghore waters, These waters algo provide favorable couditions for marine 1ife and recreational

boating.

Economic activity on Vieques and Culebra is limited. The emall populstion ia supported by subsis-
tence agriculture and fishing, limited industry and touriem, and civilian employment generated by

the Harine Corps base on Vieques,

Hona is predeminamtly 2 limestone tableland surrounded by eliffs interrupted eporatieally by bands
of beaech. Lowv rainfall and the extreme porosity ef its soils result in a vegetatien typified by
dry cosastal forest. The island is vninhabited; ite flora and fauna inelude a large number of

endemie species, The prineipal valve of this island is as a natural reserve.

The other emall islands, the majority of coral origin, are uninhabited and reflect nstural condi-
tions similar to the islands previously daseribed, The many fringiog islsnds of the south eoast

of Puerto Rieco are alseo very importast in numerous coasgal processes,

*Culebra is discussad in The Culabra Segmant of the Puerte Rico Cosstal Zome Management Progras,
**Vieques is deseribed im Appandixz C, Description of Special Plamning Aress and Natural Reserves.
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Conclusione and Heeds

The developeant of this mountainous Island is concentrated in the coasstal plain, Timber stands

-which formerly coverad most of the cosst were almost entirely removed to make way for agriculture,

Since the 1940'as, the socio-ecomemic structure of the Island has been transformed, A largely agri-
euleural and rural gociety hes moved far toward imdustrialization and urbenization. This trame-
formation has placed enormous pressures on coastal land and water vesources, giving vise to con-

fliets, which have comtisued up to the present.

Se2a past developmant haes irreversiblly limiced optioms that once existed for agriculture, for
racrestion and touriem, and for veteining wildlife hebitats and nursery areas for propagation of
marine life. To minimize future comflicts in ecoastal land and water use, the finice supply of
resourcas must be carefully evelvated. Development wust be based on carefully conceived plans
that emphasize the accommodstion of multiple uses. And some sreas must be singled out for pre-

servation im their matursl state,

Population projects indicate that urban pressures upon cosstal vesourees will grov significantly,
Competition amomg altermative uees will accordingly inmtemsify, The dysamic mature of coastal pro=
ceases adds to the importance -—— and the difficulty — of veaching sound uee decisions. Coastal
ecosystems are such that an apparently isolated getion may affect an extemsive avea. The extrace—
tion of send from a rivar mouth, fer example, may aggravate the erceionm of several kilometers of
beach. Pollucente from a single factory may affeet coastal sgriculture over ap eztemsive area.
The challenge of coastal management is to achieve developmant in harmony with the coastal envi-
ronment. An integreted plaaning process that identifies the interaction emong demands and ze-

sources is eaesential to meat this challenge suecessfully,
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CHAPTER 2

COASTAL MANAGEMENT FOR PUERTO RICO: OVERALL OBJECTIVES AND POLICIES

To resolve econflieting demands on its limited resources, Puerto Rico leng ago established programs
of planning and rescurce management. Those programs 8pply throughout the Commoavealth = to the

central mountsine snd valleys as well ass to the esastal plaine and watevs,

Federal financial aid for a Coeastal Hanagement Progrem will permit Puerto Rico to give new empha-
sis snd attention to eoastal needs and resoureas. Planning and control messures can be refined;
Bsanegement capabilities can be strengthenad., All of this Tepresents an important oppertunity,
for nowvhare in Puerto Rico are the rasources rieher thas on the eoast, and novhere are conflicg~

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

Yet the Cosstal HManagement Program wmust remsin an integral part of programs established to serve
the Commonwealth as a whole., The eoast itself does mot exist in isolation; its resources cannot
be used most wisely, and the demands placed upon them eannot be satisfied, by looking to the coast
aloue. The Hansgement Program, even while focuging on the coast, muet msintain awareness of the

laeger wheole,

To this end, the objectives asd policies and program elements of the Coastal Management Program
all relate as closely ase poesible to objectives and policies and progrsms established for the
lgland as a whole. Thie chapter sets forth the objectives and policies estsblished by the
Objectives and Policies elements of the lslandwide Land Use Plan, adopted by the Puerto Rico
Plaoning Board en Jume 8, 1977, snd approved by the Governer en Jume 22, 1977. This establishes
a generalized pelicy framework fer Banggement of many of Puerto Rico's resources in all parts

of the Commouwealth, isecluding the eoastel zoae.

As en elemest of Puarte Rieo's lslandvide Land Use Pleu, the overall objeetives and policies
guide both public end private develepmsat. The legel effeet of the Land Use Plan is explained

ia Chapter &,

The lslandvide Lands Uea Plam establishes feur geseral objeetives, whieh also serve as general

objeetives for eosstal managemsat,
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7o achieve the overall objeetives, the lslandvide Land Use Plan establishes general poliey im aiz
eubjeet sress: Urben development, industrial development, agricultural development, floodable ateas,
infrastructure, and nastural aress. Thase policies form the base upon whieh many of the more
é@tgiled policies and program elemants of the Coastsl Hanagement Program are built, Beesuse of

thair importsnce, the gemeral objeetives and policies estsblishad by the Land Use Plan are

eet forth here in full:®

“The remeinder of this chaptar i6 so official Baglish tranelacion of the Objectivae and
Policies of the Land Use Plas, aa adopted by the Pusrte Rieo Planasing Beazd on June 8, 1977,
sad approved by the Goversor ea Jums 22, 1977, As ezplaived is Chapter 4, all developmsat
2ust be consistent with sdepted land use polieias,

30




*EBIJINOEDL DTQBMBUDI-UOU
Jo asn zadoad 2yj pUB B22INCSII dTgBMdURE JO £3718nd 8yl Jo jusumaciduy eyl -

CTENPTATPUT
Y3 03 EIATIBUIILLS UOTZ02T28 JI2JJ0 DINCD YITUA JUSUUOITAUS UE JO S2UBUILULRE
auj pue aPe3742y Ino Jo £30adse [9ANqEU PUB [RANGIND 3Yj JO uoyqwadasald syl =

°118 £q quaufcfua J[3yy 203
pus ‘saniBA 1BN37X7dE ‘3Ing3IN JNOC JO JuULWROUSUUD 3yly J0] ‘saduwospusy Juiseard
A11eo132ysysaew pue AyjIway ‘sjes ‘31QTES300B JO 2DUIRSTAD Byl JO 22qumIBnd ayl e

*sUcT3BLauad 2aNINJ JO JTJBUSG BY} JOJ JUSWUCITAUI BYY
Jo suBypOoysSnY £8 398 09 A37(Tqisucdsas §,u0f3BI3UdT YIBI JO JUSWILTIING SYL -

‘ONIMOTIOd THL

HIIN JTTEILVINOD NOILVAVYOE] FI4ISS0d ISVEI SLI HIIM INIWNOYIANZ EHI 40 3Sn IVIDIJENIE
dHL MO¥d LNFIAOLNI ISILVIYD 3HL FAZINOV AVAW OOIY OIMANd IVHI OS ‘ANOWHVH FAIIONCOHd
NI LSIX300 Avi JHNIVH QNV NVW HOINHM HIQNN SNOILIANCD JHI NIVINIVW 4NV 3LVadHd Ol

*SQIEN HIIHL OL
DIIQYODJY ‘AYINNOD FI 40 SYOLOAS JIHAVYOOZD HIHIO IHI GNV SVIMY QIZINVEHN ZHI MAIMIIE
Y NI LiEMdOTIAZC 40 SLI43NAY ML 40 NOIINEIHMLSIQ ISN, QNV FTIVNCSYEH V JIOWOYUd OL

'SQEEN FUNLNA S, RYINNOD TNL ¥04 IQIAOYd O ALINMLNOILO INBIMN ¥

LIIES34d3Y HOIHM SIOUNOSZY 40 ALITIEVIIVAY FUNINS FHI SHYNSSY ONY °‘SHOUNOSIY HIANLO NO
LOVENI JSUIAQY ISVAT UL TWIL IYS THL LV ONISAVO ‘INIWJOTIZAHC ¥NO ¥O4 NOIINEIHLNOD
T1EI8S0d 153€ FHL FOUNOSIY FL 40 SOILSIMILOVMVHD INIFHIHNI IHL WOHL SUTIIR

‘HYINOLLYVd NI SHOLIOIS
TVHIAIS YO &0 40 LVHLI ION OGNV SNVOIY¥ OIMANd TIV 40 ISINILNI NOWWOD FUL SIAHIS

SHOIHM IVHE SI INZWMJOTIAZQ SII HO4 SNOILJO ONY IVILNALOL
SIHL 40 38N 153E EHI IVHL QIHSITEVLSE SI LI OGNV INTWJOTIAZCQ HNO ¥Od SIATLYNUALTY
40 SS2IGIOIY QNV ALITHYA TIGIOVIdIUMI NV INISIUJEH FSIHL LVHI QUZINDODZY SI I

"SIJUN0SId TVINLTIND QMY TYINIWNOHIANZ “IVHALYN QNV QNVT 40 TTVIINILOd FHI TIV
LNIROW FLVIYAOYddY FHI LY QNV DNIZITILN AISNOIOIGNS A€ INTHJOTIAZC MO ILOWOHd OL

*00°¢

*00°2

Q%aﬁ

. SIATLOIAr€0 TYHINID

a



- St Rt A Aot o i

32

*YIaodd 2TWOUODR 243W B JO 90T oyl Butpusosusay ‘SURITY 03I8Ng
112 Jo S341sS3p puUB 8Pe3U dY3 SpJIBMOY PIIISIID juswdoizasp sajsusyesduwoy] =

83UIMISRAUT pUB SoanyTpuadxa oq8ATLd pus [BjuUBmUIRACE Jo A37a7%0mpoad mnuyxusy -

{1029u02 JO smIcy
SATIDTLISII UBYY YR SIATIUIDUT dAisod Jo susaw £q Aryedyoutsd uolgwjusweidwy -

{fausziy10 By
puB JULWUIBA0E 3Y) uIBA3Q UOTBOTUNWEEDD Jo sea0cad 2a7309)32 us Bujysylgeied -

fguvtd go

uotlENeA’ pus uoyimjusweiduy ayj BuyqBuTPI00D pue ‘SOATRBUIILIE BuyhJiqueps

‘saayyoefqo uowmod Jno BuTysyiqelse ‘sesned 11843 BuyjeByassaul ‘smeiqesd ano
BuisocuBeip jo ssosoxd 2y3 uy jqoddns pue uoygedr~igqaed ua2z27312 98938218 aygl -

$STHYMOL QALOTWIC ‘NOILVINJOd
dHL 40 S¥OLO3S TV 40 NOIOVAIDIINVA EAILDEAAT NV gyodd 40 SISVE V NO ‘NVId O ‘00§



‘6BaIw pajsudisep uy Yol ajowosd o9y JUBUMIYFUT
U® 58 24n30NJ38BIJUT JO UOTIINIJBUCD ay3 pue BujummesBoad ayy ssn -

*38BOD Y3 03 850W
32321p Bujaey speolr Liwwjid syj Buoie uotsuedya [Bia}8] 288INCISIp
pug 35800 ayy 03 avinojpuadiad yinoa® aj0wnid ‘sumoy 183980 Ul =

*sadoie daays Jo ssn ayj a88inoosp

pue ‘103095 jeyy uj o1doad 03 YSTL yrieay ® sjuasaadar uoyynijed

BujISTAD 2a3Yym IO 182737140 A[(83UBWUCITAUS aq Asw Yoiys ${palgool 2B
§90amosad (v.anysU juollodwy °33ym spUB] ‘SIEL UBQAN JOJ DZFTIIN O -

‘§3802 2[qBUOCERIL 18 DIUTBIU BN
pue pajerado ‘paacaduy aq usd Jo 21qe1BAR 2.8 BIVTAIIE JI3Y3O
pue ‘18josoumod ‘ucjjejsodsusdy pue ‘saojuad Uoy3I881093 pus Y3[way
‘SIooyds sB [[3A SB ‘EiA2MIS £Aiejjuss pue wiols ‘swelsds JayEm
bus 1801430318 asays pus (0011 Lojrod ug Pa3gotpuy 3soyy 3dadxa)
21qRpool) Jo (10°g Aoyied uy perwdjpuy asoyy 3daoxa)
£37a730onpoad 1eanynogaSe U8Bty v Bujasy j0u sERJE 282Yy3 0% juldefpe
spus{ ‘eaie dn-37ing 243 Uy (UCT3BIDRL 3ATYI0E Lo sajzeed Joj
bajeuPrsap aq 3j0u Pinos J0 70U 248 YOjum) SPUB] JUBIBA JO s3a@ydod
{saga1susp Jareyy Buiswassuj Joj pue quawdoiasapas 03 aiqjidacsns
848 yojya swa.e dn-31ynq uj spuwy $807381I930va8Y2 Buimoijoy

343 Ylim spuey ‘sesodand ueqan Jog 4£373012d 38a7g 89 309feg -

‘paydafosd zo0 paqogpesd se uvotqyeindod usqmm ay3 jo
spazu pajedyoTiue 2y3 329w ©) pusy 238nbape pue yInous apjacad -

‘81439140 Butaoijo) eyy BujAidde ‘y3mca®
USqIn _ 302J43p O ‘JUSTUSAUCD DUE 31q84150D ‘21q15833 8} 37 edaum
spusy] °s0y} ‘sucyyeinBel BujuGZ JO EUEAW 4q Y30uBaps uy 338UEisap ol ‘I0°T

"SYMY NVEHN JO MIMOMD TYOISAHd TMI Z1VNIQHOOD QMY FZINVOMO OL -00°T

SIIDII0d 311dnd

‘E41T VMO 40 ALITVAD ¥Iilag
¥ ANV SNYIW NOLLYIMOJdSMYEI JLVAIHd GNY SSYH 40
ININJOTIAIC EHL FIEISVEL DNINVK A9 NOILYINCd THL
40 LNIWIACH 34¥S QNY QIdVd ZHL ONY SIDIANIS aNY
SIILITIOVE 2176Nd JONOILWEAJO ANY NOILVITYISHI
ZHL NI AONZIJI44E HEILVIYD 40 INTWIAZIHOY ‘SLIWIT
NVEMN ML GNOAZY QNYWT NO LOVEMI ISHIAQY FHL 40
NOILYZIWINIW UNYT JO 360 ZAISNIINI FHL LIwydd
QINOK HOTHM SAILIO GNY SMMOL ‘SITLINOMNHOD
FALIOVHLLY ONY LOVdWOO ‘ZSN3d JOTZAIE 0L

FAILOE 80

¥

INFWd0TIAIC

33



*8BUIPpIINg 2dfy Joqmaeis-asn 481y JO unyloNIEUCD B4y BT BuUfAToAU]
£11avsgadsu Jnoy3zja ‘8907 40 Buisnoy payowlap sajljwejoiduls

Uy pauiBlgo 2q fAsw YITUM JBYT UBYd PUR] BY3 JO 26N BATSUIIUT

2i0m 8 a3[yde 03 Bujsnoy jo sadhy A3jsuep umipaw ‘ayqissod

uaya Buisn ‘seade [BIIUIBPTSEL U] SD[3Tsusp Jo2yBjy ejowoxd of -

tB]JI23]40 BuIMOT[0] aUj 0} BUYPIOIDB °‘Sa[3[sUp

J4ayBY 8 BESIE [B]JUSPIELL UBQIN jO JUswdO(eAap o) SIBINW[AIS OL

EYEYV NVENNA NI GNVT 40 380 FHI AJISNIINI 0L "00°S

s 1BIT3IFLD

A1183UWUOITAUD 248 YDjUm SPUB] 4O 8[H2 B98N J2Y0 IO PIINS 383G
PRIIPIBUCY 248 Y2IYm 52340083J Banjeu quejsodwy) 243ym ‘sedoys deags
‘sgaie 3yqepoc]y ‘sasodind BAN3INOYLBe 4oj jussasd 38 pajwaado Buyasg
248 uydjym spus] ‘A3iapjonpoad (BanyInopafe yBjy Jo spus esm ou of

*E8a0jAde8 BULBIAD JO IEN JUI[ITIJR

20T 3y} 3INIFIsUCD prnos Jusudofalp LTyl AIBIJUOD BY3 UC
f821311198] pue £3d7at28 2fiqnd utejuiem pue 238sado ‘3no Lxaed 03
{1edyojuna o 33235) sjuswisaauj d7iqnd ysyjuelsqns asfnbad j0u og

‘seaag dn-q1yng Jo joionu Builsixe ojul palesBajul oq us)

‘Yol usqan BuflBUIPICOD
pus BujzjusBac jo Adyyred ayy ayedwy jou op yosjym syosfoad yrewg -

18UOT3TPUCd Bulaoiiog Bu3 TITSINJ Yajym ‘(aajnbau

A2y} 5201AI3S PUB SITTTIO8] Dus ‘azys ‘A3ysuap ‘esn Jjayy Jo anjija £q)
423084842 UBQIM u® jo s30afoad sucyjdesxe s8 ‘pus ‘swaie asoyy uj Buipisad

uojrsindod 2y} jo spesau ayl Jo 2482 e} 0F Papuaju] s3sefoad asouy
Jo Ajuc Bujuoz ueqin Jo FITWI] 24l 2pysyno juswdoisasp ayj 3jmtad of -

*10°1 Aopto0d Lq

pa1jy0oade BTI23740 oy3 03 Buyplosds pajeubisep usag vy Buiuoz BI1Y3 ©3

g31WIL 2yl E3je ‘Bujuoz ueqan Ag PITJTIUSP] SpUBY SEO0YY UJ INO PRIIUBD 248

uvopje[nded usqgim peyoafoad pus jussasd 3y} jo spaau ayj 322w 03 pasodosd
‘sasn puel pus s302fosd juswloisasp Jeyy ‘@ind Assupad ® s® ‘@ignbad ol -

tRTI337 40 BUTAOT (0] oyj Bujsnh

819320 UBQIN PIYBIOS] JO ULWIOTSASD pUP [mBads [OI3U0D DUB 30713894 OL 20°T

3¢



©248~pUB] 2Y3 O3 DI}B[31 U SATSUU[-I0Ge] 218 YOTUA
Aajsnpuy 31y J0J s¥2ud [BjJ3EDpPU] UBQID JO JUSWS][qEiBe 8yj 2jowold ol ‘$0°2

*gagyriedyorume (19ms puw Basy uy
SE318 IBJOIDMUEDD UIIAIDQ PUB ‘5I3j3uad pooylogquijau puw ‘L3 junuauod
‘{euotBaa-gns ‘BuOIB2a Buows sdiysuoyjelad 2jenbopw uyBUIEH -

*ggazcad
UCTIBZT1BI1ABL By} J23j)8 ulae ‘2jenbapeul J0 JUSTITJINEUT B8 BI9uD
[BUCTITPRIG BIa3ua ‘SI23ULD UBQID AR JO UCTIBUIO] Y IBINUWFIE -

‘S207A435 2piaodd ydjym S207JI0 1RIUSWLIIA0E §J03D2s 2e°y2 UT BuigBoOT
puw ‘snisa d133y3sew Jofpus (8OTI038TY Jo sBuipiing JIo seais
Buj3oej04d ‘speos ss200u Bujaoxdwy ‘say111io8) Buiysed Buipjaoxd
‘§3074381p IBI0IoNUDD O} SBRJE 253Y3 Bujuozed Aq §J23usd ojwmwsulp
pue s2081d juejiodwy ag 03 SNUTIUCS T[jA Ay 3IBY3Z OS 8JI33UID

umMo} 1BUCIIIPEIY 2Y3 ‘QUaTUBAUCD PUB R[QISBAJ 233us ‘IZ[IBI[ASY -

HFREEREE)
HBugmoi1o] ey3 03 Bujdaupe 338A32d pus 011qnd 430q (9950d4nG 20]ALSS pUD
1872Iaumiod J0j Papuaju] 3Je JC 48 YOTYA SPUB] JO 2EN U} AJISULIUT OL °20°2

*papiacad
2q Asuw yojysm 38y} IO INJINIISRI [ BuTIsTHe 3yy yia 21qiredmod
J0U 228 JBYY SIFITSULP UT Buisnoy Jo UOTPONIJBUCD U3 PIOAR OF ~

‘pUBY Y3 JO SUCTITPUCD Byl YITA DUV §9aIB Bulp
-UROJZJINE By} U] GUCTIIPUOd 2y3 uITa AjSusp pasoderd ayj ozjuowLis) -

*£318uUsp A0 JO
50y} 03 s3oafoad Bugsnoy A3jsuep ydiy pue unjpsw zogasd 8L2] (28D
umgIm 3uy3 0% 83inswem djejsdosdde pue Aimgsessu ayy jusmeidmy of -

833U uRqan Uy Buisnoy A37susp YITY JO UOTIONJAIEUCD Byl ajomoad of -

35



Y

RSP WO OIS IR D 7 TR 0790, VR P
. -

SRR 17

"S3YITUNUMIOD puB spooydoqudiau jualot]je pus
5UBSTala jO juawioyaaap ay3 UC srseydws Buisew ‘dnold B S8 JO {@npTATpUT

88 i10q ‘SJ3{(3mp uBQIN AQ popasu Ses]ALSE pue 531371108 @50y} apiacad o} °€9°€

*{20uBd1)Tudis [BIN]093140AB
J0 913194338 JU $3ANIONIIS 40 EBIIE PU3 JEan|BA [BINI{NI 4O DII03SiY JO
sadeld ‘i338Bm JO Ba1puq 181130 40 sjucdjadoys ‘sadvospus] 5B yans) suoijoBIy)e

211343599 10 27103S[Y ‘[BINIBU JO UDISep UBGAN 33U uo}3BIB3uT eBeanoous ol ‘20°f

‘eajlpiioeg
[BUQ}IBS103T DUB B[O43UIDI PUB ‘§I0{ALGS PUB £9(17{]00] o11qnd ’saduapjsad

“4ion jo sasw@id uaaAlRq A3[{7qQISS2008 pus Ayturxoad ePeanoous of 'I0°§

THHOM GNY

JATT OL MOIHM NI SIOVId FAILOVULLY EWOJIE AYW AZL AVHL OS SV3uV Nvedn NI 3417
40 ALITVOD YMLLIE V ZATINOV Ol HIQHO NI SQOOHYOMIDIAN TYILNIGISTY NV SHALNED
TYNOILIIILSNI QMY TYIOUENN0D HTLO ‘STYOD HVHHEN TYNCILIQWHL SY HONS ‘SININCINOD
SNCIYVA YIZHL ANV SITLIS GHY NMOL ‘SITLINAWWOD 40 NDISIQ FHL FACHWI OL

"00°¢

@
@



*Su0}qBo0] [Broads Isinogjaed

2aynbaa JyBIw yoyya syoafoad 1e1a9snpul 1ed1dAje asoyy Buiqdeoxa

‘d9yjous auo wodj pajeiedas ‘suciisaof TeNpPIATRUT UY 531Z3Snpujg

Jo ucisaadsip sy} aiqissod se yonw s8 Bujpioas 503138 TI2308IBYD

2n0Q8 3Yy3 [ITJINS Yo1uym Spuel Bujqjeudisep Lisnotasad ‘uaqomaByd
1euoBad e jo syded BIJ43E8NPUT UT SPTIIENPU] 2S9YJ 23BIIUIIUCD ol -

T1B313740 A71BIUSWUCITAUS 348 UYDjUm JO ‘PUTOJ 2Q O 248 S20IN0ELIL 183

-nyBu juejdoduy adays ‘(g0 11 4o1tod uy paucyjuaw asoyy 3dsoxa) seadw

21q8pool) ‘(10'g Aoylod uy peysojpuy esoyy jo ucygdacxe ayy 4ilm) puel
18203 n0T488 A3japyonpoad yBiy sasn 1814380PUT 253Y) L0J @80 03 Q0N -

rzasoduew jo §304n08 03 UOfIBILJ

Ui pajedol Aj(e43ued ase pue Ssqiodilw ‘syuod of 9S070 248 Yo {ym

pue ju2saad 248 53[311}0B) JuauBALG £isgjues pus ‘Arddns sajem

fABJ2ua [BIT4IDS[2 JO E204N0E aiaym ‘speox Asswiad a0 shsmyily
Aq penaas a4® yojym ‘spusg 2T0y3y Jo asn ayy uo £yjgojad soeyd of -

E142}140 Buiso(i0j 83 §31m 20uUBpIcoOB Uf SI8N yons 07 pajdepe pUB]
t; “sardystpuj (801dA%E poidag 250y} pus ‘sayaysnpuj AAGIYy A[sjBiepoml pus
Asreay Toan3onilEBAJU] 4538918 B 3170051 Yoy satagsnpuy quydi| 938081 OF

"JUBUC [AUR 2y} Uo jordu] 981oApB J7a4G

82IUU;u 03 apsw suoysiaoxd @38nbspe U3 is ’s231s pa1oa(aseld U] peiwan] aq
11ia 8say)} “(pasoyg Aq;jenh j8juaumodjaug 2yy Aq pourjap s58) a3njjod yorys
S3F4ISLPUT USTIQRISS O [Bj3UISSe E] 3§ 540U 55580 [eucyidadxa esoyy ul

“K13umoos
24l JO jUaUCOY2ABP ITWOUODS BU3 308]J8 AIBNOTL09 PINOM UCTSn{oXe 4j84j
81ays @533 3d20%3 Yeyn|jod Lajum S2]IISNPUT JO JUBMYS][GBIS9 9Uj pPIGAB Of

"8ujuoz uwqdn Jo sjiani oyl GIGITA pPa318o0]
syied jejaysnpuj Uy 2INIONIISBIJUT [BWIUTW B aiinbat YOTYm pus JUBUWUCI AU
3U3 UOC $S309:}3 2512apR 24BY 30U Op YOTUR $2743S0pUT 3yBy1 esoyy so8id Of

“50' Y

.ﬁ@.ﬁ

20"y

10"y

"SANYT HONS 40 ISN FTMISSOd ZAISNILNI ISOW EHI TIL IWVS HHI 1V

d1040¥d OL GNY IS0 SIHL ¥0d4 FLYIHJOM

SIIJIT0d JI7dnd

ddV 1SOW QNV] NO SEINISNANT FIVMINZONOD OL ‘00°y

37

TANOWMYH FATILONGOMd NI
ISIXE AVW BuNLYN QNY NV HOIMM 830NN SNOILIGHOD
TL NIVINIVH ONV 3IVEHO Ol GNV fAMINNOD TML 40
SHOLJ3S DIHIVEDOED QMY SITIIIVIIOIMGN INIHIIIC
JHL ONOWY JNIWDOTIAIG 40 SITJINIE THL 4O
NOILNGINLISIQ ¥ FATIHOV OL SSIOUNOSIY TVHNLYE SLI
ONY TYIINIIOd QNVYT EHL 40 38N 3SIA GNY TINd IHI
JAZIHOV OF ‘SIAILOICE0 TVHINID ZZMHI SNIMOTTIO4
L HIINM ANOWMYH HI QMY ‘@SN HONS OL Q3lIns 1s53g
F4Y ‘HIIM GIAIACHd WY AZHL SIDIAMES FHL ¥O
SOILSIYEIOVMVHO °‘NOILYOOT HIFHL A ‘MOIHM SONYI
ISOHL 40 2QVKW SI SN JAISNILNI LVHL OS SHOILVOUT
JIDELIVYLS NI SIIHIBNANI %2 JU13AZ0 OL

SAILOErE0
INWdOTIAIT WIYLSNONT °@



Rl e - A 19V drea oW 0T A e 'l bl TR

‘SCISIYINAGD FHL 40 INTIJOTIAZA OTHONOIZ-0IN0S WITHI OL CHIVITY Tu¥ MOIHM
SHIYISNANI FIVIS-TTVWS ‘SYEMY TvdNY NI ONILIINMId QMY (A¥INNOD FML 4O SUOLDES
INTHILSIA IHL NI SYYVA TVNOID®M ¢ALITYIIOINMM HOVE NI ¥¥Vd TVINISAGMI AMISNANI
~IHOIT ¥ ‘TIGISSOd SV yvd SY OMIGIACHA ‘INTWJOTAAIQ TVIHISNGNI IZTTVHINGDIA O '00°¢

‘WaY] JBaU pa3BdO] 3q 03 IABY A[[I8B8099U

yotysa asoyl 3daoxs sajajsnpul jo sadA; 18410 ‘og® apnioxa 03 ‘ucianylod

djlaydsoule Jo §J333jwe JO[BY J0] 210/pus ¢a[1}SNPUT {BO}0A38 10] ‘B8]483140

343 0} FUIp40I38 “ayeyadoidde sy uojqB00] 8l USLA 53589 I50YY U] pus S8}

-STpuYl 20) 2142[18AR SPUB] IO UOISUIIX2 2y] 20npad A[3UBD}J{UIIS PIros LaluA

SBIITATIOE ASYN0 0 ‘r0°H PUB ‘20°n ([0 S0]ojiod UT pajedaumus BIi271420 oyl
G314 82UBPI0IDS UY SISR [RIYSNPUY I0J Pa}D2ias SPuB] JO 28 ayd 2deanoasip ol °S0°y




-g227A186 2f1and Jo 3502 2uj esealoul Aew ydIum
sasjuad uoyyeinded mou JO UOIIBEID oY) 3TLINOOSIP 03 Idpao up ‘yIToNU
1873u2pfsal BujlsIXe 0OjU] BUOTSTATPQNS mduU JO u0T1IBIB3Ul YY) IJoWOLd -

‘pue] Jo gladzed BuijjInsai syl JO &3sM
pus] pesodoid 2y} 07 UOTIBIIPISUCD jo 18P E248 B Bujayd pue Bull
-gniBA® ‘UOISiATpans pus] pasodosd 8y Jjo ATLTQRATSIP Y duTuWL3g -

185482140 BUIMO[]10] 2Yy3 HujcSn ‘UCY3BIaG0 [BIN3INO1ITE 31q1585) All@sjuwouoas
UB 4J] 9ZS 978NDDBPE 4O S3[UR U] SuwIB] aaBsald 03 J8pJo U] SUMB] d0 S307

118WS 03Ul SpUB] 184N INOTLER JO UOTSTAIPQNS PIBUTWIIDSPUY DYJ 82138 O 20°Q

‘qudwdo(asap 8,Ax3unos 3yl Iog A3jaciid yBry

By pus paposu AL13usBan 8T yojim A3TATl08 (BInN3INOjIfe-ucu

. uwOI1BO0T 3Yj JI0J PA[QBUISITER PUBY I3YC OU BT 24YJ 3BUI PIY
-gijsucwep A[4E8a1d ST 37 usya ATuC 8380 I3Yj0 O3 SPUBT 383yy udjse Of -

*gasn ONs L0 spus] @sayl jo juswdoiaasp sYyy 23oumoad
pus $3sn TRJIN}INOLI8e 07 spue] aajjonpoxd Ajuldry esayz uBjsse of -

*fpnys pies

O § 03 [ s3jJ030380 Ul pPIPNTSU] Je STTOS Isoyn spuw] 1% @ajjonpoid

A1yB1y sv 29B8uUBYSIPp 07 pPuR °IITAIDG UCTIBALISUCD [JOg TBIIPI4 Byl
Aq pajonpucd @Iy ojlangd Jo ApniyE E[TOS ayj} °‘Syseq B €8 I8N Of -

39

(81181740 BUIROTI0J 843 Y3iA 9ouepiosdw uy ‘sascdand [edng
-{no7iBe JOj] SpuUsB] SAJIONPOIG 180W 8yl jO Uojyealasald ayy ezjseydum o °I0°Q

TTHALINDIYOY 40 INTWJOTIAZE IHL Y04 TVIINILC

JHL HSINDIIC ATIBVSSAOINNA HOIHM SUILIAILOV GNV SIDILOWHd JSOHL WOHL WIHL

DHILI3108d ‘SLINGOYd TYWNINY QMY SJOMD 40 KOILONGO¥d EHI 04 GILINS SANWT
TYHNLIINOTYDY ISOHL ‘I8N IVHNLINDIYOY NI ‘TI9ISS0d SY HONKW SY ‘NIVISY 0L °C0°g

*SHIHIO QMY ‘SWELSAS

DUILDMYW ‘SAYOY SSIOOV ‘NOIIVOIHYI SV SEOIAYIS HONS 40 ¥O¥T Wil 0L and
QIZITILN ATING ONIZE ION TYIINZIOd TWVHALINOIHOY HLIM GNVI 40 NOILVALLIND FHI *SVENY TYENY EHI ATIVIOALS INTWIUIIAZC
FIONOHd QMY ZLVIANILS Ol ¥IquOo NI FHNLONYLSYMJNI AYVSSIOIN IHL FQIAOHd OL °00°L g, AMILNNOD THI ZIOWOYd 0L SONVI ¥AO 40 3sn JHL
FZINIAYH THIL TAYS FHL IV GNV MNOILONAOUWd Q004 NI
"TIEISYAd ALIAILOV SIHL DMvW OL AWYSSAOIN SIUNSYHH AOMIIOI44NS~JTES TTEISS0d 1BIIVAHD FHLI JAIIHIV O
aNY SWYYDO¥d SO ONILOWOHd ‘3SN HONS HOd IVILMILOd ZAVH HOIHM SANVI ¥IGHO NI ‘ZS0odund SIHL ¥04 GILINEG BANYT ISOHL

FIGYIIVAY 40 3SN THLI MI ALIAILOY TYJIONIEd ¥V SY FHALINOIYOV IDVHNOINZ Ol °00°9 TIV NI SEILIALIOY TVHALINOIYOY JUIEARQ OL

SZIILT0L JI7ENnd . SAILIILEO

1N3Wd0T3IAIC TRENLINDEYIY T



"ALIATIOV TVHALTIADINDY ANL 40 IONINDISNOD V ¥ SHUNOSTY TYHNLYN ¥dILO 40

ROLIVYOIYILAQ ANV SEITdNS HILVA UNO 40 ALITVAB FHI NO LOVIWI 3syanay L

LN AV ALIALLONQOHd ONVT 1OMIONd NOISO¥I UIOAY Ol H3QU0 NI NOILVA
“H3538d 1105 0L DNIAVIT SHVHDOud OGNV STENSVET 40 NOILJOUGY dlidL 3DVUNCONZ OL "00°6

* 12481 uojjonpold

1BIN3IR0TL.8 $3] U] 1D8)13 By} S2[WIUTH 03 Japdo U] (SWigj 2523 UTYI 1A
Si’iUl IM;OSO S53F 4| S3TI[ATI00 HONS O JUOUNIS [ [qB1SH BT Suiyowosd
$LILY 1BdN) [NOYJI.T B[icuo] B 50 wWAg) 24y JO asn Ay} 393]j8 A[oSJoAps
Pinos ..i8) 8 W) S3T1EA1I3C YONS JO JUaMYS[1q8382 B3 BI3YA SUOTFBNIY]S
SUIPIOAB S3Sh 1W4nG1nd1Ide 0F so[3]A[308 AJg3uaws1dwor oNeINOoUS G

"3jun uopfonposd 1840y INOTLBE 21qISEa) ® 2INJTIBUCO PINOA YOIYA mIB]

¥ JO UCTITALpANE Jo suwsw Aq 8007 By3 ‘®(nd Teiousd ® m #8vanoasyg -

‘WIBy B Jo uojjonpoad JO [2A2] a8yl 4240 joudury 3sway 2yl
SABY ‘A8 [BINI[NOaFe UDIJ paaouRd Uym ‘yoiym Spuel asoyy WnAT X8W
343 07 9z3i1n {sasn (wIn}{nojIBe-uou doj puw] Bujpyalpquns uauypm

'52SN pue SITFTITIB] 2[qRIIBAE
UITn JUISTSU0D aq pue ‘addy 1jos pus fydeaBodoy se yons SUOT 3 TPUCD
pue pasodoid asm ayy uo Sujpuadap ‘a1qyssod se Tiews o8 2q ‘asn BN

~[nojade-uou 1o0f papuajuy ‘pusl jo siedgsd Buyyineas jey; ePwancouy -

.m©,®

40



*NOLISNQOHd TYHNL
- v wi ISVIMONI NV NI JINSHY TIIM HOIHA GNV °‘ZLVIHJO¥ddY SI 11 Ju3HA
wdmm<zw :o«om&&<Q<QE&Q30umoa2<zhwzmmeEQOEHZOQQOOQW%me&mZOUO%

. "TVIINII0d
HONS ZAVH HOLHM SVAWY 16VO00Td NI INZWdOTIAZQ TWUNLINDINOY IIVIAWLLS O

"TYOILIYD ATTVINTWNOYIANT LON ¥V GNY °SID¥N0SAY

TWHALYIE JIVINOGNT EAVH ION OG ‘3AILONGOMd TVHNLTADINDV ION FUY HOIHM SANVT
S 111 Q4ADEAIY F'1J03d AL 1TV 40 ALIIVS EIL FIINVEYAD ANV ALHIJ0Ud

@il LoA0dd 0L ‘1S00 T1GVNOSYEY ¥ IV GICIACYd 28 NYD ¥O ‘NOILONYLENOD
§3aNN 34V ‘L3IXE AQVIUIY 3D4NS JAVM ISNIVOV NOILOZLOHd HO SHUOM TOULNOD
Qo014 hAlK Id7Oxd ‘3AUNS 3AVA QMY SCO0Td RE (YLO344Y SVIYY NI NOILVINIZY
INANNID AR GRAYIONY ATSCIHAXY Jd¥ HOIHM SIILIAILOY HAHLO ONY NOLSNVAXZ
NVIDIN 404 SHHNLONULS 40 NOILONYISKOD. NV INHWJOTINIE GNYT L1I€IHodd 0L

*suos.aad
2say} 21800181 03 seinseauw 238jid0xdde ayy 8yB] O3 ‘AABESBDIU 2IDM

“sainsveu

7043002 pocld Qa0 Aue 23A0QE SHyI0M osayl 03 A314014d Buiajas ‘peny

~D3:48 41{ui1108 LIUBL13}10 8Y) JO SAT[ @Yyl 03 Susta pus odswep Ajlaedodd
quarald 3500 2[QBUOSBal B 3B CI1]A UOJys SHIOM Bu[J3UjIUD 3ONIJSUCD O

) ‘30dNS JAVM 40 NOILOV 3HLI A9 Q3L0344Y
SYEYY NI &0 SVAMY J19vA00T4d NI ONIQISIY ATIVALOY NOILVINGCGd FHI 13310dd Ol

§3I2170d 21IT740d

*00° 1T

'c0° 0T

*10°01

‘00701

e e e TSI

41

*SNOTIIANOD ISTHD

NIIs FICIIYAMOD STILIAILOY QMY SISN QHV JSOHL

TIOVION ONY AJIINEQI FWIL DVS FHL Iy--30EN8

FAYM 40 NOILOV ZHI ONY ONIQOUId 40 LiINSHY ¥

S¥ ‘AMINNOD FHL NI 3OVWYQ TYOISAHd QY 24IT 40
§SOT 40 HIDNYE THI WAWINIW ¥ OL Z00G3Y OL

FATIDALEO

Syayy Figwaood



e (] S

"1B313140 ATIwIUsULCITAUS 248 YoTus a0 ‘pumoj 8B §324N0SIJ

18MyeY Jueiioduy 2aays SPUBY ‘(00" 11 Aogied ug pauctiuew 38y3y 3dasxa)

S8318 3]qBpoO|] mAwo.m A3110d uy pojeotput uoyjzdadxe ayy Y3ta) 431413
-onpoad jsInyinatade dofew jo spuey ‘a1qissod su 18J0BUT ‘a8n 03 o ~

194nYINIISBIJUT 2u3 Aq pejoajis

A13siaape aq 3yByuw U2tun asoyy ‘aq pinod Jou ‘jou siw spuey jua08{pe jo

S3SD 8U3 2I3ym puw ‘suocyyypucs isimsy s 8318 343 03 anp Teurupm 2q

PInoa 30mdury yBjuswucayaus 8sIaape dra3ys sa0z1d 250y} Ajuc ‘sasjou 4o

§I0po se yons ‘sy09jja 1B}UBUMIOL[AUS 2513ADE JuUBdTJTuU8lS I9yj30 suwme

PABY PINCY ydiym Jo {pIvog £371end Tejuswuoljaug ayy Aq paujjep £8)
8i3331me woyaniiod 415 Jofsm sam Yotum s3oefoad samjonagseajuy 103 asq -

PYIMILIND ISHMI ONIMOTIOH ‘S3LIS FOUYIS Mo HYINOILHVd AHAA QAIN

"(SLEVId INTALVIL AUVLINYS TVNOIDAY HO SALLITIOVA A1ddNS HALYA ‘SINVIG
ADMING 'SIHOJYIV ‘siNod 31} INTIYINDAY TVIO3dS 40 {INTWNOHIANI FHI NO
LIYENT ISHIAQY TI41SS0d FALINTIINOD QNY HZIS WISHL 40 BHNLUIA A8 ‘HOTHm
SIJE108d FUNLONYISYHANT 40 NOILYOOT ML HO4 SANVI dAYISIY QNY A4IINIQI OL

"S3IDIT0d GNY SIATLOECED 480 QNYT ¥IHIO DNILOZ4AY ATISYIAQY INOHIIN
ALIOVAVD T4 O gdSn DyIzg d08 SI ang ‘TTaviIvay AQYZYTY ST FHALONYLSWHANI
AYYSSIOAN FHL FHTAM SILIS OL SQNVT 40 INTWJOIAAIQ OING FHL LDa¥Ig

QWY SYIYY ‘IVHNY GNY NYEHMR NI TUNIONYISVYINT 40 3sn AAISNIINI FHL FUNSTY OL

SIIJI'I0d 2174nd

‘009t

*00° ST

‘00"t

42

* AHINN0D

SHL 30 INZWIOTIAIG FAISHIHIYINOO THL ZLOMOH

QMY LOFUIQ Ol IAHIS AVW ‘ODNINNVIA IE0 QU]

HLIM YEHIZDOL ‘HOINM “T00% ¥ gv FUNLONYLSWHANT
40 HOILONBLENGD QMY DMIMWYYOONE SHL 380 04

dATLDEr80

JNLINYLSWYINT  °3



~uolqn]jod Uong jO B204N0S pUB S98nEs oyl suj(043ucd pus
Buihyyauepy Aq ‘sedinogad uo uojaniiod JO Jouduy 28I3ADPE 2YJ BI0PAL OF °T0°QL

‘WEHL NOdN STILIAILOY 40 IOVIWI ISHIAQY
IHI YIQISNOD 0L DNITIVY A€ MO ISNSIM A8 QISNVO IOVWYA FIGVHUVIEWMMI ¥0
NOILONYISIM WOHYS SIJHNOSREY TYHALIND ANY “TVINTHNOWIANZ ‘TVHNLVN IOIL0o¥d OL °C0°gl

*fauazjaioe oyl Aq jusufofus 837 pus uns

ay3 03 §52208 924 Yy pus ‘smala ojwesousd jo uojjejosidde asa]

ay3 ‘seadw 2syy o3 £s3200% jwoyedyd seay jusreid iof spadwy pinoa

yojys seais PujlogqyBisu UT BUCESIATPQNS PUBT IO B3YRTATIOE 2S04
288 INOIEIP PUR SEIIB YOBIG U] S2JINJONJIJE JO UCTIONIIBUCD BYF Ploay -

*21qQI8E3J 9] 8JIJOAXI8DL I33BA
A2U JO UOILONIAFSUCD Yy 8yl paumssaad 8F 37 Iaym EBILB EOYY
U} SUCTSTAJPQNS DUB] PUB £373TA[308 Bulz[IoylnNe JO JINESL ¥ B8
§20IN0S31 I23EA JO SN [SNIUIAS BYJ UC S309JJ8 28I3APE JUDADIJ -

*ga]sodop [BIGUTW 948 2I2Y} SIYM SPUB] 2IIYJ U] SUCTSTATPANS
pue] J0 S@J1TA}308 Bujzlioylns JO JINS3I 8 SB S3DIN0EIL [BIIUIW JO
uoy193io1dxa [Bnju2ad 2yj3 JO 38502 2yj Bujswaiduy ATIA}SSIVA3 PIOAY -

TBTIAGTLD

L]
BuiAoT1o) 8Y3} Sdoy}0 Buowe BuUjJIOPJEUCD 'SUCTSTAIPQNS MU JO UUT}8Z @
-140Y3NB 843 WOIJ] JO Sa[1]A[108 MU JO JUIUAIE][QEIS2 2Uy3 Wold] BUT}IRSAL
$204n0Sad a3saUy3 JO asn alnjng Joj suojldo JO ssof AJessadsuun pioas of §0° L1
“quswdoiasop earsuaysddwod Jno Joj sousjlodwuy 1jay] JO ESaUIIBMB
BUINUIUCD B 2JBINGOU3 07 puB 02{Y 0312nd U] S20INUS3X 953Y3 JO 2duUa}
-§SiA@ 24} JnNoQe Alusziljo ayj Jo 348d 8y) uo sdpalmouy ing =jowoid ol °£0°LT
cuojqaidap o4 32afqus
I8 YD1UA 250U JO 2sEI a8y} uy 2wi) 3jefldosdde ayj 38 pud ‘S20InCSad "@HVISI
2[q62Udd JO UOJQRALISUOD Y] Y3 A JU23STSUCD JaUUBW B U] °AJOJUBAUY FHI INCHONOUHL CIINGIYIBIC TWY SIJUNOS dSIHI
SIYY U] PRIJ1IueP] S30an0salt 2ayi Jjo 98w a18ildosdde 2y) ejowosid o 20°LT FONIE ‘SHCLOIS JIHIVHDOID TTY 40 ININJOIZA3CE EHY
DNIIOWOMd ¥Od ALIMNINOIHO MY QNY INIWJOTIAIQ ¥NO
*undaq ApEdil@ SS80JINOSAJ [8JN}(NO DUB C{BUSRUOITAUL '184R38U JO ¥od SMOILJO 40 HITYEM ¥ QNV LISI¥VA V INISIUdE
AJ03uURAUT 2y} Suiqa1dudd ‘uoj35NBUNs 40 BIBWEP O3 A31(34139808NE J7oY3d ESTHL @@x% @EHNaEuOQ@x QY °SIoNNOSIY TVENIIND

PUB £30INOERI [BINYBU JNO JO M@ﬁaCQQOQ puB UCTIBIOY BaUg éw&ﬂ@ﬁﬂ o °T0°LI

any amcw%gbxummm& ‘MOTIVA¥ZSNCD IHI OMILONWOYd
‘SIJHNOSTY TVHALINS GNY TYINTANOYIANT “TVHNLVH ‘SN ATSNOIDIANC QNY JDVNVW OL °C0° LT * L0 ¥No 10BI0Hd QMY MIVAMIVH O

SIIDIT0d 2I7ENd . JATLIELEC

SVIYY TWHNIWN “d



'8Ny In) UBd{Y O%48ng JO 83n313SUL

2u3 £q p2iwidap 0§ usaq saBY UoTUM SI2y30 pug sIUIPTING JO/pPUB 'sa3ys

9140351y “syysodap 18318010981 DI8 88 I1[ons E904N0SOI 184n3INd queytoduy

JO UOT3ITOmSp IO UOIBIOTIL}3D SUOTE[IFTW ‘UCTONIYSep 247 PIOAE OF

"83]03ds pausBuepus JO S3841q8Y DUB @usw@m%w

1801707032 ‘SaUTp °sjoad °S35240J °‘soncidusWl 58 INS “QUaUUCITAUS ayj

8uiAa3sadd JoJ 18]3UaSS5 SWa3SAS 1BINYBU 8SOY] JO UOT3IONIISap 20 UORBJ

~C14333p 2uy3 ISMED PINOD YOTYM UOTSTAIpQNE PuUs] PUZ B3[3TA]308 PIOAE OJ

“9381014333p 03 A31jenb i8q8m Duisnes sapioiysad pus

S4921113d2( IO 3cn 5jUMIIOSIpUT 243 pus JJound paseslouy uy Suij(ASSI

U849.4EU JO 35N DATISSAOX2 oIy ‘UOTSOId JUISNBI JUSUIACH 1108 ‘iafs[

uoy3s,eiaa ayy jo Ucijsutwiie ‘ssuyaesio spoos 347 SB YONnsS SITJ[A[I0B-~
SIBU0 JUOWS ‘Buipnouy S4JOAISSBI pUB SaYB] OF jusdelpe spaysiales uj
pus 23.8Yd3.l JIJTNDOE JO SBOLB UT ATJBTNO]34Bd ‘A3yienb 1e38m J093J%
ATesasape Asu yajyn SUCTSTATPQNS puB] pus §37ITAL0® asoyl [0J3UCD Of

"0°gtT

"€0°gr

‘e0° gl

~
5



CHAPTER 3
COASTAL MANAGEMENT FOR PUERTO RICO:
PROBLEMS AND RESPONSES



CHAPTER 3

COASTAL MANAGEMENT FOR PUERTO RICOH: PROBIEMS AND RESPQMSES

This chapte: ezamianes principal coastal problems of Puerto Rico. The problems fall into three aain
categories: Coastal Hazarde, Cosstal Respurces, and Coastal Development. The discussion of each

problem begine with findings: What the problem is and why it ig importaat,

Applieable pelieyistat@aenﬁe are then set forth == most often quoted from the Objectives and Policies
element of the Plsoning Board's Iglandvide Land Use Plan, but ecmetimes with additions frem statutes,

regulations, or other official documents. In 8 fev casee, wew policy is propooed or established.

Respenses to each problem sre then azemined. Establighed programe of the Cowmonweslth and Federal
agencies are bt;efly described; the Coastal Hanagement Program relies on the continuation of these
ongoing progrems. Where programs mead to be modified, or wholly oewv measures taken, the needed mod-

ifieations or messures are then idestified,

A oummary table at the end of this chapter lists coastal problems together with aev reeponses to

thea, included in the Puerto Rieco Coastal Menagement Program.

COASTAL HAZARDS
FLOODING (INCLUDING HURRICANE FLOODING)

PINDINGS

Fleod hazards affeet lazge parts of the coastal plain, Floeds recurrently devastate beth

urban end rural areas of Puerte Rico, affecting the interier of the Ieland as well as the

coaste. The floods im September 1975, to eite a recent ezemple, cost $60 million and took
12 2

some 20 lives, FProm 1960 te 1970, wore thas 150 percone died im floods,

3
Of the 300,000 cuerdao astimated to be subjaet to flocding in Puacto Rieo, seme 200,000

(67 percest) are is the coastal plain. Almost 40 percent of the urban area of the Island
4

io flocdable. Fleedsbla aress are shown on Hap 6.

During zocant decadas, @e residestial end induetrisl developmant have ezpendad outward
frem eore eitiee into fleedable arass in the coastal plaims, tha poteatial for preperty

dazmsge frea fleedimg hae grastly ineressed. The value of mseests in fleed-prome sreao

haes imereased emormeusly. Horeovar, the effects of urbasizatien (e.g., the inereassd rate

“Sea feotnotee at and of Cbaptar 3,

465



of etormwater runoff vhen matural vegetation is replaced by pavement) have incressed the
areas subject to ¢looding, with the gesult that eome properties that were never esten~
gively floeded novw suffer severe demage. Truly great floods, such as those associsted

with hurricanes San Cirisco in 1899 and San Felipe in 1928, would cause incaleculable
5
dsmage today.

Flooding probably cannot be eliminated, 1t seeme unlikely that flooding can be eliminated

entirely. Streamflovw here is unueually variable because of steep slopes, narrov wountain
valleys, and torrential rainfall, On some of Puerto Rieo'e rivere, peak flows per square
mile of drainage area are among the higheet in the world. Accounts of flooding duving
hurricanes go back as early as the 16th ceatury, before much of the Island's eriginal

6
forest cover was removed.

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

related governmental programs. Goverumental action of several kinds can Teduce the smount

of flooding and flood damage:

- Flood control measures can be taken, jneluding the comstruction of flood contzol
worke .

- Other measures —= euch as seforestation of upland watersheds and the adoptien of
zegulations to bar exceesive grading and paving == can help -eduece the rate of
stormwater runoff,

= People who live im floodsble areae can be assisted and trained in evacuation snd
other emergency Beasures.

- Policies and regulatiens can guide urban expansion toward areas that are aot
floodable.

- Regulations cam prohibit mew struetures in fleecdable areas of require them to be
flped-proteetad.

POLICY

The Objeetives sud Polieiece element of the Plsaning Bosrd's ialandvide Land Use Plan, guoted

in Chepter 2, establishes poliey eoncerning flood losees. To protect people vho mov live ia

floedable areas, ©r in 4reas affected by wave surge, the poliey statement calle for congtrue”
tion of flood eentrol worke to avoid property dsmage and less of life, aand, where necasssTy,

relocation., (See Poliey 10,00 queted im Chapter 2.) For future development, the poliey

46




aes>§§§§§§§§§

6 G B SNV TBDw

SOTTD T SN 44D DB GIPoA

Jeagsngsi‘-n.ﬂ-a A
£y Bas o9

DISNOV 4 RWOTTRUDGN BG Babe

OO CLuING IO V¥

SV3IMVY IE@vao0Tid

SITIBYVANNNI SON3MHI L

BANDTIA DA WIS

8 |
e, »% ‘ez.cob

wHIIMND MO QJm_.

{5 IDISUSDUN)

DO 35 @ION

{o®ira) oD

.ﬁ g
3
o
4 (o} o § L N A4 3 4 A4 (@] N v =2
k| 1
©00.000 ©t.00! o0.a0V
Y PuUD {+] * DUOT IDICOOY O DORNSG AQ ABTAONOE ONTIN UDBHY AQNAD —===e-—- COULCD DO VEHUT WO DMiODowIi DI
AVTGHNOD GNYIN TNOZ TIOUGD BATGIKOWAY =rese<o-s- VUINTHOD VHSE U BO OOVMNOUOY BMAOBWYRL Bile

GVOVrBEYR BOd SBITTVONNN CONDIUNDL

WO A
PTICIOURLOD ‘T LG IO 1Y WRNODDUDIY OUOSY 1DIEROD AQ 8D Ul PORIAGIE DOUDIHBID IDIDRBUG
ONIQCOE BOMNS NVBEDIQ

o——
DNITOOTIL WBAIY wlll.l, BOIN WOL CSHDIDIVOMNNN) CONERUD 4L



statement would “...prohibit iand development and comstruetion for urban espansion and other
activities vhich are enpressly exzeluded by euzrent regulations in areas affected by flooding

and wave surge." (See Poliey 11.00)

Policy governing grading and paving, whieh can reduce natural stormwater retention capaeity

and thus imcresse flooding, ie imeluded in the seetion on Coastal Haters.,

IHPLEMENTING THE POLICY

A.  FLOOD PREVENTION

Tvo Cemmonwvealth agencies sharze respongibility for f£lood preveantion. The Department
of Natural Resources (DNR) handles the planning aspects of the program, including the
waintenance of coordination with the Plauning Beard., The Department of Transportation
aad Public Works (DTPW) is responsible for designing, building, and maintaioing floed
contrel vorkse. These veeponsibilicies of DNR snd DTPY are emercised puzsusnt to &

1975 ianterageney agreement.

FPeuz flood ecoantrol works are currently under construction in the Cemmenwealth: Chanmel~
izatios of the lower part of Rie Hondo, Baysmon; channelizatien of Quebrads Hendoza,
Cabo Rojo; ehannelization of Rio Humaeao, Humacao; and channelization of Rios Portugnes

and Bucana, Ponece,

The U.S., Army Corps of Engineers is participating in eme eurrent flood eomtrel project
under eonstructien iﬁ»Pu@fE@ Rieco: The Portugues-Bueana projeet suthorized by the
Pederal Flood Control Aet of 1970, This joint Corps—Commoanwealth projeet will provide
two eultipurpose dems sbout 3 miles abeve Ponce, vwill enlarge stretchas of beth Rio

Portuguas and Rio Bucana, med will previde s diversion esssl to cooneet the twe rivers.

The Corps has cendueted studies of several ethes possible fleod comtrel projeets,

but no ethere have so far bsss suthorised by Cengeess.

The U.5. Seil Conservation Berviee (SCS), in eeoperatien with the Cesmoswaslth's
Department of Hatural Bssourees, has an oogoing fleed eontrol progres which iscludas

land tzeatmsat, veforastatien, and struetural flood cesntrol measuves for small

vatazshades,

&7



in the Asasco Waterehed, SCS ie conducting a three~phase progrsa of building dvainage ‘

channels, dems, and a degilting basin to captufe excess sediment. An esvlier, gimilay ‘
progras in the Guayanes waterehed, in the municipality ef Yabucos, ie nov being revised I
and vpdated. 4 sismilar project has been authorized in the Bajura Valley, part of the :
Guanajibo River Watershed, in the munieipality eof Hayaguez.

in Utuado and Ysueo, the SCS is conducting a program, under the Eemergency Program, €o

|

1

impreve and cleen drainage aveas blocked ox damaged by heavy rains, ’ i
i

§CS slso eponsors a Resouree Conservation and Development Program to provide tachniecal and
¢inancisl help to lecal groupe in conserving and developing natural resources. Fuande for

the program have been allocated from the Small Watershed Program. !

alghough £leed contzol projeets jn Puerto Rico ave limited by ecareity of funds, the need for
additional projecte is great —— even juet to protect areas slready urbanizsed, Futuze eon-
struction of additional worhks is therefore esgential, HNevertheless, projects must be esre~ |
fully desigead snd executed to minimize environmental damage and to mitigate the loss of
flood-caused benefite (e.g., distribution of autriente), The Environmental lmpact Statesent
process, established by Commonwealth ss well as Pederal law, is the prineipal deviee used

to provide eunvironmental proteetion.

B, PROTECTING PEOPLY WHO LIVE TN FLOOD-HAZARD AREAS

Hurricape sod fleed warnings are provided in Puerto Rieo by the National Heather Serviee, 8

divieion of WOAA, Evseustion and other serviees durieg flood emergeacies sre the rasponsi-

bility of the Commounwealth's Offica of Civil Defeusa.

The developmaut of s dissster preparednass progran by the Comaonvealth's Office of Civil
Dafense, based is part ¢a the cageiug asalysis of fleed hazazd eress by the Federal
lasurance Administraties (PI1A), asd fleed prevestion mathede by the U.S. Avmy Cecps

of Bagiveszs, provides &m isportant illustzatioen of isterrelsted govern=ent progrems.
The disseter prepsrednsss Progres, funded by a graot frea the Federsl Disaster Asaigtanee

Adminisezagien, was cempleted reeently.




Beed: Public educatien progrem. An inteneive publiec education program is needed to

isstruct residents of coastal flood hazard aress about evacuation and other safety measures

during fiood emergencies.

Hany current residents of flood hazard areas have never experienced a major hurricane and
educstion is needed to fill the gape in their experiences. Mapping of cosstal high hazard
argas, &s reeeéﬁended later in this section, can be an importent eontributien te the
information basie needed for such a program. Dissemination of information about fleod

hazarde is alse essestial to assure awareness and undezetanding by those affeeted,

C. PREvEﬁTTKG INAPPROPRYATE DEVELOPMENT IN FLOObmHAZARD AREAS

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

the aress subject to fleodiag.

In addition to protection provided by Regulation Neo. 13, eome protection against flood-
hazards ie provided by the devalopmant econtrol process described in Chapter 4. Plans

for major projects are revieawed by the Planning Board, which cireulates the most

important enes te other agancies, including DNR. DHNR recommends necessary flood proteetion
©easures to the Board. The Bosrd, seting pursusnt to its policies and recommendations,

€an then zequire the devalopsr te take appropriate flood control measures.

Current efforte to improve davelopment controls for floodable areas are associated with the

fleed imsurance progras daseribed balew,

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

The National 7loed Ipsuranes Progrem, established by the (U.5.) National Plood inguranee
Aet of 1968 and empanded im the Floed Disaster Protaction Adet of 1973, is designed

to provide fleed insurames at rates made affordsble through a Federal subsidy. The

FIA part of the Fedarasl Dapastesnt of Bousing end Urban Devalopmant, administeszs

the pregres.

At preseet, Puarte Riee is eligible for the sale of flood insurance under the fizrat,
or “"emergeney” phase of the Plesd lmeuranmeca Progrem. la December 1976, there were

eoma 9,000 policice in foree with values over $100 millies.
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Final elevations for several river basins have been published (February 1, 1978); the
flood insurance rate map (FIRM) 1s scheduled to become effective im 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. 7The mapping is being performed, under contract 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 river
basins have been completed. The City of Orocovis, and the Matilde, Bayamon, Rio Grande

de Loiza, La Plata, Cilbuco, Yaquez, Guanajibo, Patillas, 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 Insuvance Rate Map is scheduled to become effective in August 1978. The map shous

detailed flood zones, however, for only one part of the Island. For 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 inmcreasing the amounts of flood ingsurance
coverage avallable on affected properties, nev comstruction snd substantial improvement
of all buildings in the 100-year flood plain will be required to be elevated to the
level of the 100-yeax flood. Construction and £1ll will be prohibited in the flood-way.
In coastal high hazard srvees, construction standards will be specified for new buildings;
also, alteration of mangrove wetlands and dunes will be prohibited in acecordance with

FIA reguletions.
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Need: Refinement of regulation. In addition to mapping, some revision of the text of Reg-

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

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

mation becoming available from Flood Insurance Rate Maps.

Specifically, the Regulation must be revised to include additional districts, to cover mud
slides and flood-related erosion, as well as mobile homes in flcod-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. FEarly 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 element of the Coastal Managesnent
Program, if necessary -- is essential to strengthen available protection against Puerto Rico's

st coastal hazard —- flooding.

FINDINGS

The Carib@ah is é seismically active area., A belt of earthquakes along the scught margin with

South America extends up through the lesser Antilles to the Buerto Rico Trench and then west
through Hispanola into the Cayman Trough.

There are four seismically ective z arcund Puerto Rico. fThese are: Mona Canyon, Puerto Rico

Trench, Ansgada Trough, and Pusrtos

Seismic
Yaax Seale
1915 Puazteo Riee Trameh 7,00
1917  Heoa Canyen 7,00
1918 Hoaa Canyes 7,50
1943 Hona Camyon . 7.75 (mear jumetion with Puerte Rieco Treaeh)

There have bean lov aad high magnitude sbsllov eveats neaxr the lsland,
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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 also maintained an lslandwide network comsisting of 15 sta~
tione in Puerte Rico and sdjacent islande. The netvork was established with funds provided
by the Puerto Rico Water Resources Authority to provide information needed for the

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

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

becaugse of laek of funds.

Heed: Additional researeh is needed to determine the extent of geological hazards and

ghe need for precautionary respowses. Early attention should be given to preparation

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

should oecux,

CDASTAL, EROSION

FINDINGS

Coastal erosion is occurring in many psrte of Puerto Rico. Map 7 shovs some sites identified

as having severe erosion. Ezosion is dééﬁzoying not only land but buildings. In the San Jose
vgbanization in Mayaguez, the advsucing eea is destroying ocesnfront homes., Wear Jobos Bay,
erosion has deetroyed a sechool. Although these situations esemplify the physicel.and economic

damage caused by erosien, no lslandwide guadtitative estimates are available,

Coastal eresion may be attributed to both natural end man-made causes. MNatural erosion causes

include: Ocean waves, ocean curzents, and boring organiems. Little can be dome to offset

natural causes of erogien.

Human setivities whieh comtribute te eoastal erxoeion are veried, snd in many cases, more con-
trollable, Por ezample, the construetiom of a mev structure (sueh ae the causevay between
Punta Tocones and Isla de Cabrae) can bleek the natural transfer of eand from ome area to
another. Extraction of caed frem river meouths, duses, and beaches slso contributes to deple~
tien of beaseh syetems. Comstruection activities aggravate the erosion process in many areas,
both at the sherelime iteelf (e.g., by removing mangroves) and by incressing sedimentation

of protecting reafs.
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Seversl kinds of measures can be taken in response o cogstal erpsion. Pessible measures

inelude: (1) proteeting natural features, sueh as mangroves and reefs, that can retard
exosion; (2) controlling sectivities, sueh as sand extraction, that ecan accelerate erosion;
(3) nourishing beaches; (4) constructing jetties, groina, seawalls, and revetments; and, :

(5) direeting developmwent away frem erosion hazard aress.

Although cowme measures of these kinds are already established in Puerto Rieo, and others

are established by this Management Progrsm, wore information is needed about the causes

e taes v .

and seriousness of eoastal erocion in Puerto Rieo and about the coste and benefits of

responding to it. Coastal erosion studies of a fev areas already exist. The U.5. Aramy Corps

of Engineers has conducted several sueh studies == E} Tuque Beaeh (in process), Munoz

Rivera Park, and Puata Salinas, Arecibo == and has developed a plan for beach eresion

o4 oA RN e o .

control and shore protection along 0.9 mile of beach at the Condado and Oeean
Pazk seetions of San Juan, subsequently authorized by Congress in 1962. Aleo,
an inventory of areas with severe erosion probleme has been econducted as part of the

Coastal Management Progrem. -

Heed: Comprehensive study of cosstal erosion. Although a planning process to gssess the

effects of shoreline erosion and evaluate mitigation and control measures is now being
developed (in accordanee with Seetion 305(b)(9) of the CZMA), there remsing need
for a comprehensive study of the causes and damages caused by coastsl erosion,
and of the costs and benefite of possible publie cesponses, Such a study should
inelude investigstion of the erosion congequences of cand extraction at river
mouths, 1t should aleo imvestigate beaeh nouriehment opportunities (if any) from
redepositing dredge speils into the sea im the direction of littoral drift; poeeible
adveree impacts of cueh redepesit on corsl formations aand seagraes beds must
be considered in this investigation. Such & study should be clesely ecoerdinated
with the EQB'es 208 planning process, with particular attention to the "best manage-
ment practices" formulated durimg that process.

COASTAL RESOURCES

REEFS
FINDINGS

Reefs =~ both coral reefs and rock reefs —— are valuable resources serving multiple
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funetions, Coral veefs are an important component of the ecosstal matuzal system of trop-
ieal eess and offer protectien to the imner waters of the comtinemtal shelf and the eoasts,
They couvstitute a food zesource, provide for reeraation, tourism, education, and scientific
investigatien; and play sn important rxole in cosetal eeology because of their imteraction
with ether ae@s?etaa@,l

Coral reefo are emong the most biolegically productive ecosystems, containing corals ae
wall ao @ great variety of bemthie organisms and providing a habitat for large numbers of
juvenile fish of many opecies. Beecfs shelter the msjority of fish and erustaeeans

that aze e reially extracted frem Puerto Rico's coastsl waters.

Reek zaafs, whieh @xhibit‘vazi@u@ degrees of corsl growth over roek outerepe, are much less
biologiecslly productive than eoral reefs. Like corsl reefs, howaver, roek reefs provide a
buffer against seas poundiag shorelines and thus influence the deposit of sand on beaches.
The ealm waters and deposited sands of Luquillo Beach, for example, would be lost if the pro-

2
tectisg rock veefs ware to disappear.

Hap 8 ehove known ecorel reef communities.

Coral reefs ave fragile and cam be eassily destroyed by marine or land=based activities.,

Beafs are ereated by colonies of corals, whieh are liviang organisms. Like other trepiecal
mariobe communities, they are extremely sensitive to environemtal changes. Sedimeatation
(cueb as that froam dredging aed fillimg ), water pollution from sevage discharges

or oil epills, eud cbanges im salinity balemeces axe principsl threats. "Sedimeats
eettling ou eorals masy kill them within & §éw dgye if the blanket is thiek enough....
Dredging sed coastal lamd filling meseciated with harbers, merinas, ehip chameels,

ate., and pand vemoval feor cometruction amd baach replenishment has imjured or destroyed
huadreds of reaf communities. Savage ie prebably the seecond woret form of pollutien
etrese on zaef co=mwnities... Amother etrece due to bad land masagemsut (seeelerated
runoff of fresh water) bas sceatimes lowered coastal eslimities te the peint where

3

ehallew reaf spitiee bave bean cempletely killed within & few heuzse.”

Seaa of Puerte Bico'es cora]l veefe are threstesed by eedimentatioun and otbar polliutien.

Seme of Puerto Bieco's eoral resfs are threatemad by a variety of man's setivities,
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vezely, sediesncation fream dredging; poor use of coastal land; sevage pollutiesn;
. 4
aod eil, thermal, sad chemical pollution frem industries. The extent of eeolegical

domsge to Puerto Rieco's veefs has mot been fully mssessed beeause of the sbsence

of comprehensive bsekground studies of our eoral reef systems. However, atteation

has been ealied over the years to gpeeific axamples of reefs that have suffered
apprecisble destruetien and @@g@ﬁ@féﬁi@ﬂo The pregressive degeneration of the

reefs off lela Verde, for ezample, is direetly attributable to the dredging ef the

Boca de Camgrejos chanmel and the sscape of lagoon eediments, ereating surky waters that

5
coral cannot tolaerate.

Extroetion.of eoral is alse a threat to Puerto Rico's veefs. Reerestiosal and cemmarcial

users of reefs sometimes damage or destroy them by extraeting coral as esuvenirs er

for sale. This is a partieulsrly sericus problem im the morthesst reaefs off FPajardo.

Coral reefs regenerate slewly, if av all, After a veef dies, wave sctiom progressively

dastroys its erest, effectively removimg the proteetive barrier. Onee dastroyed,
reefs vegunerate slevwly at best, and it canpet ba takes for greated that the veef
community will aver veplace itself., Seme surveys 30 years after destruetion of a

reef have found no sign of rageneratien.

POLICY

The Objeetives and Poliecies alement of the Planning Board's Islendwide Land Use Plan,
queted in Chapter 2, has established as gemeral poliey the aveidance of “activities and
land subdivisien whieh ceuld esuse the degerioration or destruction 0f...reaffeo.”

(eee Poliey 18,03),

IMPLEMENTIRG TEE POLICY

A.

By far the wost sevieus threats te Puerte Rice's reefs are sedimsentation, poliutien frem
sevage discharges, oil epills, and ehamges im ealinity balsuces resulting frea emceassive
freahvacer ruseff. Heasures vespooding to thase threats are diseussed is the esetien

ca Cosstal Wetaxe,

8,

soweslth regulation prebibitisg the takisg, destroying, or eelliasg ef
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Pugzto Riecan corasl. In the eaxly 1970's the Enviroomental Quality Board prepsered a
dzaft regulation intended te protect the reefs both from extractioen and eadi@@ni@tiea, bug
it vee mever sdopted. Bills banning coral esxtraction have been introduced im the Legisla=-

tive Assembly but have failed to pass.

Pederal law, hewever, appeags to prohibit the taking of coral within Puerte Rieo's eoastal
zome. The Solieitor of the U.S. Department of the Interier has conmeluded in an opiniow
of Jume 1975 that "...the submerged lands of Puerto Rico balonmg to the United States and
that the Upited States Comgress has made no provision under ite Constitutional avthority
for the sale or disposition of theee lsnds or their resoureas. Counsequently, any removal
of esnd or any other meterial from theee lsnde cometitutes s treepsss against the United
States.” 4 bill recently istreduced in Comgress (H,B. 7827) weuld, however, give Puerte
Rico evaership and jurisdiction over eubmerged lande and patural resouress "to the same
eztent” that sueh ovmarship and juriedietion are vested in the states. After enactment
of any euch legislatien, eoral extractien would appareatly be eubject to Pederal control
eanly to the extent that work im navigsble waters requires e permit frem the Corps of

Esgineere.

Heede: prohibition of coral eztrsction. There ie meed for a Commonvesith lav or ragula=

tion te (1) establish that squatic plants and coral formations are the property of the

¢ nvealth and (2) probibit the estraction and ssle of coral im Puerto Rieco without a

permit from DER. The best legislative approaeh io probably to smend the Visheries Act

(Aet Ho, B3 of Hé§ 13, 1936), as recom=mended by the eitizen's report, Puerto Rieco and the

Saa.

C. TI0H

Heed: Hatural Baservee., 8imee the Cozmemwsalth hae limited reseuceas available fer

reaf protection and msnage=ent, there is vead to concantrate those rescurces om reefs

koown to ba partieularly importest. Among the Hatural Raserves® recczmended ia

“Batural Reearvas sre the "Areass for Preecervation aud Bastoratios™ (APR'e), previded
for in Pedaral zegulatiens.
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Chapeer 4:, Teefs chosen for their quality and estensiveness are included in the
following:

L& Cordillera Razserve

Jobos Bay avd Mar Negro Reserve

Gusnica Forest Reserve

La Parguera Reserve

Hona Island Besezve

Tormalines Baefe Beserve

Guayams Reaf Beserve

Ratural resarves will be designated by Co=monwveslth legislation or administrative acties.

In sees eases, reefes may be protected by designation as esnctusriss.

1o addition, a number of veefs im Culabra have been desiguated for preservatica; see the

decument describing the Culebra Segment of the Puerto Rico Cosetal Managemeunt Progvem.

D. RESEARCH (HIGH PRIORITY)

Dlian,

Heed: Completion of veef inventory. The sbove listimg of Natursl Reserves is based F

oo zeef imventeries which, slthough tha best available, are koows to be incompleta,

Seme of Puerto Rico's reefs, swnd apy threate they may face, are seareely kaown., There

is an importasnt smeed for completion of a detsiled inventery of Puerto Rieo's zeafs.
Thie is needed both to aid in idestifyiog additional reefs deserving specisl proteectien,

and to aid in the mansge=sat of those slready e oded for designstien as Natural

Begervas.

MANGROVE WETLANDS
FIHDINGS

3
Hasgreve wetlsnde are g euleti-pucpose veseures providisg veried bewefits. Historieslly,

Basgroves wera vieved zc aszess of lovw ccesemie preductivity, previding prieeipally

wood aad chareoal., $Yimee mangroves waze alse breedieg areas for the malarial mesquite,
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2
theiz fillieg was zegarded as 8 publie geod.¥ WYith modern matheds of discase ceatrel,

malacia is mo lomger & preblem is Puerte Riece.’

Hou, 88 a vesult of growing secologiesl svaresess, it is zecognized that mangroves may
have cevegal values: Ae buffers against matural eatastrophes, vefuges for wildlife,
sursacies for marise life, as fisbing end shelifishisg axeas, 86 sources of erganie

detritue and ss matvral filtere for purifying wstes.

Becauvss ef their opecialisad veot system, which form sw intertvised mssce bamsath

the weter surfsea, mapgrevas gensrally retsrd vater movement avd trap suspended msterialg,
wuch of whieh is preduced by the maagrove itself in the form of lesves snd twig fall,
dead branches, sud the veamsine of organisme ssseeiated with the mangreves. Gredually

the seeumulation of this orgenie material eemtributes to vaise the seil laval, Ceontisued
seeumulation of seil ﬁéfeiealéglé by ses-frisging mangrove ctsnds, builds the eherelise
pesvard., Ib the ceures of this preoeess, the riech protected aubstrats previde a habitat
for & large variety ef organiems that sarve as feed for marime favea, ineludisg oysteze

aad erabs, which asre diveetly barvestable.

Sema fieh of coumareial importance, such as suaspper, sre feund emong BABETEVE TOLLS.
Othezs epend part of their life eyele there durimg breedisg and cpswaniag, Aeesrding
to ope estimats, 60-70 paresst of fich preduetion in Puerto Riece depands upen the wveef
and mapgrove syetems that fringe the laland. ia addition, maugrovaes fera the
nesting habitst for memy species of mative and migratory birzds, inveluding both game

snd endasgered epacies.

Hangroves ean_be barmed er destroyad by dredgieg, filliamg, sedimsatation, eil epills,

and ecmatimaes by ether pollutsats as wall., Lasd z@@l@&aéé@a eheeugh fillisg is the

mest cericus and dizeet thbreat te mamgreves. Land zeclamatien eof adjacent asreas

may slee affect msegreves indizectly by alterimg the wates table. Other msjor tbreats

“Baflecting these viaws, an old waaleh lsw (“"Ley para la Beelesscien de Tiezxes
Pantaneses y Arides®, Ley Bum 40 do Juss 9, 1948, 28 LPRA 71 et seg.) esteblisbed a
mangreve poliey that ie Bow eut of date. The lsv establiehed a reelemation progrea
veder the juriedietion of the Land Autherity, end provided tez and ethax ineeatives for
reelematica, Altheugh the reclsmavion progres of the Laad Autberity vas abandeasd
yeazs age, the law bas wever bess repealed.
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are ogdimaentaticns, drvedging te asceezmedste shipping, and eil epille. Hamgreves tend
o tvap and concentrate polleteats. The @xtent to which various typas of pollutaents,
otbes than 0i1 epille snd sedimentation, eostribute to mangrove destruetion has not
bees established., However, in asagéev2°friagad estuarine aveas, the concentratien
of pollutaate in eeastal waters tends to upeet the dalicste balenee of mieveseopie

1ife, drastieslly altarivg the eative eoastal asecosyetem.

Three-quartars of Puarto BRico's eriginal msugroves have been destreved, and cems

of the remainimg ones are threstened. About 75 percent of Puerto Rice's origiaal

@angrove area bas already basn destreyed, scecordiang to sstimates of the U.5. Porast
3

Sezvica., Seme 50,000 cvardss of msngroves have bean “reclaimad,” that ie, drained

oz filled, end put to other uses sueh as wharves, agricultuze, end industrial and

zasidential sites. The greastest.destructien hes occurzad in the larger estuaries

Bov veed fox barbor fecllities sueh as 8av Jusn amd Jobos Bays.

Hangrove destruetion is net sisply & matter of historieal isterest. Destruetien
fzen the @idﬂl%é@ée chrough 1970, for emsmple, was mueh greaster thas during the
previous decades. Bongueren, formerly the fifth largest etand, was 88 peceant
destroyed durimg the paried as a zesult of its wee as a dump by the muaicipality
of Cabo Rojo and the construetion of retention worke to coastsin fresh water fer

a bird refuge.

Depending oenm their type and lecation, remaining mangrovee are variocusly subjeet to
fuzthexr veduction and deetruction from mss-mede istrvsion. Poseibly the most sericus
threat is to the mengroves aleag the meoztheset eosst, frem Beeca de Caagrejos te
Fajarde, where develepssst presoures ore intamea, Yithim this zegles, litigaties
bae elzesdy resulted over the threst to the Plmenes~Terzacillss-YVaeias Talega Ferast,

cas of the lergest end wmest preductive msagrovas ism Puarte Riece.

Oanly about 15,800 cusrdes of mesgroves remsin,

The xemaining masgreves axe shewn b map 9,

There ave five kinde of mangroves i Puarto Rieo, eaech with differast charaetaristies

apé diffarent specisl veluss. Pive kinds of mapgroves beve bees idantified (briefly




daseribad im Table 1), Eaeh has discisetive eharacteristies, valves, end manage=ant

sesde. Altheugh all mangroves zeguire protection agaimst willful destzuetien tgheough
£illing, other needs vacy. Oune typs, for ezsmple, iec suitsble for reevestional feeilivies
or heueas (ea stilte, te prevant iuterferemee wich water flows asd wigh suigable pretectica
agaimat vav sewsge snd solid westa) but othars axe vot. Seme Tegenarate rapidly amd

ean tolerste selective euttismg; othars cem suzvive ealy if lefe ceaplately alesa.
POLICY

The Objectives and Policies element of the Plansing Beacd's Land Use Plan, queted a
in Chapter 2 above, has established as a genaral poliey the avoidance of "asetivities

and land eubdivigion whieh eould cause the detarioration or destruetien 6f ..,8888TOVE6..," .
(e Pelicy 18,03,)

6 .
The Enviresmental Quality Beswxd's Heegreve Beselution, adopted im 1974, ststes the

saed teo:

<. Prasarve, pretecs, and as far as possible, reetere the masgrevas of Puarte Rieeo,

-oBaduce to the minimum any changes is the quastity sod quality of water that sourishas
BEBETOVEE .

.. Protect mangroves from dredging or the harmful affects of dzadge spoils,

coPromete te the maximum eavironmental msasuzes for B80gTOVE protection.

ADDITIORAL POLICIES ESTABLISHED: To supplemest the abeve pelicies and imezesse the

certaiaty of their epplicaties, the fellewisg additienal policies are hereby established:

SPECIAL PROTECTION VOR HANGROVE

AHDS o

A1l wemgiming wangreve %@@l@@ééa@@s wall a9 buffer sress meesssary te pretect theiw
vater sress, vagetstien, wetevfewl, fish ead other wildlife values=—shall be pretected
a8 follewa:

.sBestrict mev develepmant im easgrove watlande., exeept that daemad to be in the gemeral welfarxe

by ths Covermesnt of Puarte Rice. Hev development, imeluding diking, £4llimg, asd dredglag,

in existing or restorable mangrove watlamds shall be permitted only ae f@;lﬁgﬁt

o0 oBatural gven. Amy alteratican of thoss mesgreve wetleends designated as Bagural R

Bogerves ehall, to the maxis esteat precticable, (s) maistais or embemea the

- !
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ezieting funetiomal eepaeity of the wetland (i.c., eema altaracion but 8o aat
zoduetion ia the quantity sad quality of speeies); and (b) conform to a mangreve
maaggengut plan approved by the Planning Board followiag issuance of am Emvirea~
eantal lupset Statement pursuvant to Lev Ho. 9 of Juse 18, 1970; and (e) be limitaed
[ @ié@r iseidantal publie eerviee facilities (a.g. burying eable or pipelises),

TestoTative ®828uras, OF BALUEE 6tudy.

0o Other wangrove wetlands, Any alteration of other mangrove wetlands shall,

o the = % extent practicable, (a) conform te s mangrove management plan
approved by the Plsoning Boazd following issuance of an Environmentsl Impact
Statemsnt pursusat £e Lav No. 9 of Jume 18, 1970; and (b) limited to the folloving:

zeigl fishing

(1) esseatial militery facilitiss; (2) ezpansion of szisting e
harbora, porte, or airperts; (3) the minimua mecessary entramee chaamal te &
waring or other bostimg faeility ezcavated from dry laed; (4) these portioms of
cosstal~dependent apezgy facilities that cennot be lecsted on dry land er in opsn
vater sress; (3) minmor inveidestal public service facilities suech as buried esble
or pipelinmes; (6) mossures usdertskes te restore biological preduetivity of de-

greded mangrove watlends; and (7) nature etudy, aguaculture, oy similar resourea~

depandent aetivity.

Before any siguifieant alteratien of

a mangrove watland ie permittad, a menagemsat plan shall be prepaved by the publie
ageseiss apd private isterests isvelved for veview asnd approval by DHR.® The plan

ehall be bsesd on the etudy of each mamgrove wetland snd its surrounding aresas,

The plan sball (1) plece firet priecrity on matural rescuree proteetica apnd restersties,
craseareh and educsticnal eppertumities, asd veersational eed sasthetie valves; (2) sssase
public bealth issuse, squseulture potemtisl, possible sltermative seuvess of fresh wararw,
and the impset of amy proposad fecilities that can be provided in seccordanes with

othaer polieies; end (3) specify the managensnt progreme meeesssyy to proteet, aehanee,
and restere matural reecuvees, iseluding coutrels on developmant is adjoimimg uvplamd

sress. Per iptonsificaties of uves iv aress nev cecemitted to industrial ev port uee,

%Ap explaimed im Chapter 6, vesponsibilicy withinm DWR fer the prepavetice of mengrove plams
vill rest with the Coastal Henegemant Usit,
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& port mastar plan eertified by the Perse Autherity may ba cubstituced feor the
7

otherviee required managemsat plaa.

IHPLEMERTING YHE POLICIES

&, PROTECTING HAWGROVES AGAINST DREDGING, FILLING, LAWD DEVELOPMENT

i, Public eumarship and eustody

The Cemmonvealth's Departmant of Hatural Rageurcas glseaéy has eustedy of sems
sigunificent mangreves im the €oast. Thess are centaived is gour ecastal fezaste:
(1) ¢he Agvirze Porest pest Jobes Bay oo the seuth eeast (2,664 eds.); (2) the
Boqueros Ferast e the wast eoast of Mayagues (2,840 eds.); (3) the Ceida Porest
68 the aest coast scuth of Fajarde (363 eds.); and (4) the Pinones Ferast ea tha

@erth cesst, betwess Sem Jusw end Leiza (1,608 eda, ineluding the Pimemas Lageen), -

Other Cemmeavealth sgencias and eozporaticas own significast Bangreves. The mest
aotable enas are these st Beea de Cangre jos cwmed by. the Pueste Bice laduserial
Devalopment Cempapy (PRIBCO). The FPadarsl g@%@za@gaz‘@%ae uagoifieent mangrovas
at Heesavelt Reads., 8Seill othas Boogroves are privately oweed, Beousdaziee

batwean public and privace property in meagroves sge often vaelear,

Becsuse of the eests, thare are fay opportunities either (1) te acquire additicaal
privately ewvmed Bengreves or (2) to obtain teasefer of eustedy to DNR frem Ceommen-
waalth corperaticns that mew evatrol siguifiecant meagreves, 1t would elearly

ba desirable to previde edditioual protecties ia thess vays, hewaver, partieulasly

for the maagreves recemmended ag Hatural Reserves. (See Nap 29),

2. Heuagemant snd protectien

Heed: Hatural Reservas, Simee the Commonwaalth has limived zescureas availsble fos

Basgreve pretectiecn cad momagesmest, theve ie 8ead to ceveentrate theose raseureas
63 mangrove watlamds that asgs partievlarly impozeasnt. Amsag the Haetural Reserves

2O ded im Chepter 4, mengreve watlaede cheeen bacaues of their emtest, uniguesass,

oz eeaplemity, ere imeluded im ehe felleviag:

Cevotitutioe Bridge Mudflets Bssarve
Pinesss Perest Bsserve

Rie Bepirite Saste Resesve

Bl Pere Raasrve

€aibe Btote Forest Bssazve

Jobos Bay snd Mex Hegro Rosazve
Punta Petrems Rasarve
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Guaniea Forest Rasazve

Ls Parguers Reserve

Bequeren Resarve

Lagusa Joyuds Hangroves Resarve
Vieques Bielumicesesat Bays Rassrve

ln additiea, seme mangrove watlands in Culebra are designated for preservatien by the

Culebra Segmsut of the Pusrte Rieo Coastal Hanasgement Progream.

Head: Desigoation of Speeial Plsenisg Avess.®® Although the mest importast of

Puerte Rieco's mamgreve watlamds sre those recczmendad above as Watural Resservas,
other memgreve watlands sre of sufficieant importanece to warrent proteetien agaiast
aveidable destruection by devalopment er othar activities. In allocating Cemmenwealth
rosouzeas availsble for ressures iﬁveaﬁ@fyiag and detailed plaoning-—wvhich csn often
proteet msagrove watlasde, without siguificantly veducing development epportunities
pegzby=—thare is seed to essure that mangrove wetlaends veceive the attention thay
deserve, Acecordiangly, the Sp@eiéi Plenaing Arsas designeted in Chapter 4 iselude all

meagrova watlands,

Padaral laev preovidas additional protection agaiwvet the fillispg of meost msagrovas

in Puerteo Bice., All fillisg in wetlands, including the plscemsnt of dredged or £111
matarial inte & mangrove watlamd, requires a permit from the Cerps of Enginasars,

and Cozps regulations (42 CPR37122-37164) discourage umnecassary alteration er destrue~
tiea of watlands, ineluding wangroves. DNR eam praveat the grantisg of a Cozps

perait by deoying an "eadersement.” Alse, asy Pederal permit must be convsistest

with this coasstal msnage=snt ﬁ?@gfggfﬁg The eutting of mangrovas is mot subjeect to

any Pedersl permit requirements, howaver. (Sse eeparste discussios of dredging and

£illing in the seection en Cesstal Wateza.)

The Cesmoawselth has oot eetablished epscifie rulee for devalopmsnt in and asar

mangroves; ecma guidalimes vere prepaved by DER etaff im 1973, but they wara met

ed patural reserves and desigeated

411 Pederal land is emcluded froa all zse

3. Development eentrols
adeoptaed.
<]
special pl
ae

Special Planning Aress are the "Areas of Particular Comcern" (APC's) provided for ia
Faderal regulations.

e2¢  See discussion of Pedersl censistency on pages Be26=B=27.
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The Puezte Rieo Plamning Beard has protected seme Bangrove watlaede by impesiag
protective conditions durieg the devalopment centrel precess deceribad is

ded by the Euviroumeotal Quality Board durisg

Chapter 4. These conditions are eftes vee
ite veviev ef enviroomantal impsct statements. Th~ .ore detailed mangrove watland
policias established by this program decument aze to be applied te publiec a8 wall s
private lamd, via that esme eontrel procesa, as wall as sa avaluating applicatiens

for Commounwealth and Pederal pazamits.

1t is impraetiesl st thie vims to idesctify is advamees every site to whnieh this poliey
applies, Case-by-case evalustion of ths impset of proposed developmsut on masgrove
watlands sceordiogly remsine essential. In & fav isgtaneas, hovaver, it is feesible

to identify in advenee particular sites where @augrove preservation ie & parameunt

ebjeetive; these sites heve been reecmmended abeve for desigoatien as Hatural
Baserves, Hesgrove management plass, mentioned abeva, will davail appliecation of the

poliey te other mangrove wetlands.

Hegd: regulation prohibiting mangrove altezation, Pleonning Bagulaties He. 13, the

Fleedable Arese Regulatieun, sheuld be amended teo prohibit man-made alterstion of
mangrove wetlands wvithin eeastal hig. haszard areas (e=capt altarations shova met

to inereasse poteutial floed demage). Vuture adoption of such 8 regulatien will

be required- in any event by Fedaral floed insuramee ragulatioas (26 CFR 1910, 3(ae)(8));

41 PR 66978, Oetobar 26, 1976).

PROTECTING MANGROVES AGAINST SEDIMEWTATION, OIL SPILLS

Heasures te reduee damsge to wangroves from sedimsntstien asd oil epills axe
diecussed io perts of this vepert des‘.ag with "Hinimizing erosiecn sad sedimsstatien”

and “Bedueing demage frem oil epilis” im the seetion on Cosstal Yetars.

PROTECTIRG HARGROVES ACAINST SOLID WASTE DISPOSAL

Although varicus suaicipelities have veed msegroves as colid waste diopossl gites i
the past, the EQB ceporte that saly oma — Salivas = continues te do sc. Salimas

will seon tezminete this praetice in faver of a mev site sesr Costral Aguizze,




DUNES

Dumas once provided important proteetion againet etors surges along wueh of Puerto Bico's

aerth eoset., The dunes that originally extended along much of Puerto Rieco's morth eeast
provided impostast protectien to life and property as well as maturally limiting cosstal

egosion., (See Map 10.)

Bacauvse of maesive oand extraction, fev dunmee nmov remain. The extraction of saemnd for

wee in cesstzuection has ccapletely eliminated many kiloeseteres of proteetive dunas.
The few thet remain-—prineipally st lsabela,plue & faw at Boea de Cangrejos and elsevhere=-—
bave in most cases basn raedieglly reduced im size. Dume destruction ie mot eimply of

hiecterieal imterast; it is costinuiag teday.

Dune destruction has imeressed potentisl demage from STOTES, although the exact extent

of the imereamsa is mot yet kmown. The whele or pertial remeoval of dumes has enlarged

the araas cubjeet te floodimg durimg hurricames amd other etorms. Until cempletion
of detailed flood mappiamg of thase araass, howevar, their ezaet extent ie uakaown. Duse

removal hae aleo probably eontributed greatly to cosetal eresisu.

POLICY

The Objectives and Policies element of the Planning Beszd's Land UeerPlaa, quoted in
Chepter 2 above, hae astablishsd, as general peoliey, the aveidanee of "setivities

end land eubdivisioe whieh eeuld eavee the deterieration or destruction of ...dunes...

(Sea Poliey 18.03.)

INPLEMENTING THE POLICY

4. PBREVEWTING RECESSIVE BXTRACTION OF SAWD FROY PROTECTIVE DUHES

1. Ceosmonwsalth zepulaticne governing eand extraction

Ce=monvaaleh lev prehibits the extraction of sand, frem dumes ot any ethax
seures, on public or private preparty, witbeut a psrmit frea the D@pgﬁt@@@t
of Batuzal Recources. Sapd estreetion frea mevigable watere (river meuths
and submarise dapesits) also requires @ Pederal pezmit frem the Army Corps
of Baginease. (Bea dicevesion of dredging and filliag im the seetion em

Coastal Hatere.)
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A rzeesat Commonweslth statute (Law Bo. 144 of Juse 3, 1976) strengthens statutory
Tequiremente governing permits for extractios of sand, gravel, snd ether waterials
frem the earth’s ezuer. Additional euviveumental fecters spacified in the lav, amuag
ba econsidered before authoriziag a psrmit; parmite remein ip forea fer a shortay
tima; the fise fer illagal az=trasetion is raisced, snd administrative finee awve

authozized,

Alse, e epseisl fund is evsated, frem royalty imesma, for use im administecing

the lav and policing extraetien.

The lavw eovers extraetien in gemeral, witheout ezplieitly differentiastimg beaeh,

dume, snd other types of deposite. This sesmatimes erestes en ezpoctstion on
the part of petitiemecs that all permit requests will be govermad by the sems
etendards vegardless of type of deposit. Admimistrative diffieculties sematimsse
rasult, partieularly whea diseretion amereised by DER pareoenel is ceastrued

as diseriminatery.

Haed: Bevieed regulations. To obtain the full benefit of the ststutery chaages,

sdditional zefinements of the vegulatiens prepered sad adopted st the end of

Juse, 1977 eould eshanecs their effactivenass,

thile the veguletions distisguish different typss of extrzaction, more epacifie
etaedards for maech type sheuld be set. The seed fer distimet standazds is par=
tieularly impertamt in considering pessible ezpleoitatien of submarime deposits
se discuseed in the seetion on Sand for Comstruetien, Lt is ezpected that

any submarine @éﬁé_@p@f&tiea vould preduce two to four millien subie msters

par year. 1This gisable predvetiea would ereate umprecedented prebleas—of

distribution, for ememple, and of market demimenee by & fev lazge firmes.

Enforcemant of extractien regulatises

Baforee=ant of send ostrsetien ragulstices is & preblem of leag standiag im

Pusrto Ries, There asre really two emfer ¢t preoblems.

eigl opaxaters

..The firet arices wvheo parait boldevs-——eftes lsrge-seale
ezeavating dunes-——esztreet more eapd than their permits allew. 4 psrmit may,

ter ememple, allev extreeticn of only pezt of & dums——sge that the dume will
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3.

remain available to previde ecsential protection sgainst storva surges.
Uhen extracters take mere than pesmits authevisa, earicus demage comotimes
zesulia, l

«.The second proble= srises whas sand is entracted witheuzbgﬂy pazait, Theee
égtgeezézs often operate at a8 very smal]l seale=~typically ome or two men
vith shevels ssd & truek. They often taks esed frem publie beaches, sud se=p
of them have dene so for yesxs; they do met think of themselves as eand
thieves, Thase mumsrous, smesll-scale epavaters represant an ezcesdiagly

difficult enforeemant preblea,

Heed: Larger, better trained staff, The Department of Hatural Rasources needs

a lagger, batter traived steff, as wall as mere sophisticated equipment and

matheds fer surveillsnce of send amtraetion,

Hapagement and protaetion

Ideally, all precest sad former dume aress of Puerto Rieo would be designated
8s matural zeserves; this ideal should be attsimed as rapidly as possible.

Attait

ent ig impraetieal, bowsver, uvatil guitable alternstive scuress of sand
are found for the eonstruetion iaduwstry. Ustil than, scme aztraction will
probably ecostinve=-within regulatery limits intended to prasszve the most

essential proteetive funetioss of dusas.

Heed: Designatica of Special Pleomisg Aress., The fov remaining dune areas

ave, bowever, aveas of intense confliet smong competing demsnds: Vor fleod pre-

teetion, for samd estraetion, for recresticn amd teurism. (This is votably
the ease is the leebala ares, vhere send pits ead susmay hemss are oftenm ealy
a fevy maters apart.) 48 such, the dume areass sheuld receive attentien frea

Co=monvaslth offieials in ellecating the limited rasourees availgbls fer

ieventorying eed decailed plesoing. Both prisecipal duse sveasd vemainiag is
Pusrto Bieo~—~the isabela and Beca de Cangrejos sress—are seeevdimgly iweluded

e=seg the Speeiel Plasnisg Areas designated in Chapter 4,

Leng-tera need: Designation of Wsturel Beserves; vegulstions prehibiting alter-

b8 soom @s alternative sand scurces becema svailsble fer the eomstructios
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induotry, duwe areas should ba redecignatad ae Natusal Raservas. At that
time, meveover, Plamsing Begulation Bo, 13, the Pleedsbie Azase Bagulaties,
should be emanded to prohibit men-made sltaratien 6f dunee withis coastal high ‘

hazard azese (execept alterations shown met te inerease potantisl flood demaga),

Puture sdoption of sueh & regulation will be required in say event by Pederal

§leed iveurames zegulatisms (24 CPR 1910, 3(e)(8); 41 PR 46978, Octobar 26, 1976),

B. PROVIDIHG SAND POR THE CONSTRUCTION INDUSTRY

Heed: Alternative supply sources. Proteetion of dunee (end evan publie

bagehas) by ragulatory weans will zesmain difficule==both at the poliey and

enforeement level~~until the construetion industey obtaies adequate eupplies of
easd at rassovable prices frem altermative aoureas. Assistieg ie the daveleop-

went of those scurees ig, escordingly, s key progrsm ze oBdetion discusead

in the seetion on S5aad fer Coastruetion.,

BEACHES

INTBRODUCTORY FIRDINGS

The beaches of Puerto Rice 8re coastal resources of graat importamee. Theee beaches

vary frea tiny poeckets te brosd daposite as mueh as a kilemeter in lemgth (@.g., Mediama
Beaeh in Leigza, Levittewn basgeh). Beaches aza of incaleulable importanes to Puarto
Rieo for remereation and touriem. Seme 109 kilemeters of the island's 608 kilematers ) é

1
of beaches ara matuzrally euited to be prime racrestien besebas. These ara shbewn on

Hap 11,

1a eddition, baasches aze important fox the proteetion of natursl weseurces. For axemple,
baaches oo MHesa and eema othes offehore islende are keswn sesting sites feor sea turtles,

including scme endangezed opscies. (Bes the cacties on Wildlife.)

Coapositicn of the individual beaeh oyotems fo depondast em the courea of availablae

beach wmaterisle. Thare ave three deaimast mimaral aeeenblages whileh eharecterize

Puerto Bileo'c baseches: GQuarts cends with sema faldeper; voleamie veek, eerpantinite,
beavy miseral secemblagesy end celeiva carbooste samde. Fhe leolation of iadividual

baach syetems is emphasised by etrikimg diffexemcas im sition betwees mspy edjsecont

basebes.
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Breraccion of oend fres boschas, losg a esuee of cavere damege, i no loager extensive,

in the past, ec=a beaches wara etripped ef virtually all their ssnd, whieh wee then sold
fer wea in comegzuetion. At prasent, however, there aze no outetanding Commonwaalth
parsits for sand extrection from beachss.® There dees vemain a problem of vnauthorized
entraction (see discussion in the sactiom on Dunee); but besches ere no lemger s major

rasouzee for the uasutherized axtractors, who nov prefer river-mouth and other depoeite.

Brosion snd watay pollution affact beaches as well ss ether parts of the coast. Erosien

has draeticelly reduced the size of scme beaches; respensive meseuses ere conaidered in
the seetiocn o Cosetal Ezosien, Water pollution imterferes with full rzecrestional use
of ecme baasechas, mwotably in the Condado and Ocaasn Perk sectiocne of Sam Juan, where the

Baviresmantal Quality Boaxd has found it necessary to place pollution-warmimg signe.

Several additieonal ebetacles prevent reeveatienal enjoyment of bagehes by the gemaeral

publie:

4. legal barriere azclude the public frem a few beaches.

B. Sese boaehes, theugh legally publie, are inaccessible bacavee the public cammot
eroes adjoiuing lasd. Obstaelee to sceass may be legal (mo right of passage),
or praetieal (@.g. e sutcmobile sceceasa or parking area).

€. When reezestional veers reach the beach (or amotber part of the ceast), they
=ay fimd that equattess got thasze fizet.

p. Heazby bighriee buildimge may caee chadows or viesally demimste the beaseh.

E. The merrev strip of beach availeble to the publie may prove too emell for optisum
gaereational wee.

F. Ilsedsquste public servieas—motably besch clessing—may rander the baach leas enjoy-

able.

Theos obstaeles, all of vhieh muest be ovaveceas to acsure optieea precent emd future

use of baseh reccurese, are diecuseed balew,

A. ASSURIEG THE PUBLIC'S LEGAL RIGHT 0 USE THE BEACHES THEWSELVES

FlEDIEGS

Host basches im Puapte Biee ave legally opse to use by the geseral publie. The

%Aleo, Vedaral lew apperestly gg@éibigevﬁgﬁiéggi@a of espd fres submarged lande (balevy
wasn bigh tide). Bee discuesien sbove im tha section on Beafe.
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“space 68 the €68688 ... that ie bathed by the eas ia its ebb sed flev" is iseluded
1 2
in the mavitime sone (pens maritimo~terrestra). The maritime zeae is public demain.

The primeipal esceptiens ave besehes en the Federal militery reservations et Roesevelp

Roads aod in Vieques.® A number of sdditienal baschas foxrmarly veserved for reevage

tienal wee by military persesmsl (a.g. "Crashbeat" im Aguedilla, Puata Sardinag)

are nov available for publie use.

Spanish erown graats, issued prier to the Law of Ports of 1886, may suthorize sems

private landevners te ezclude the general public from some besch aress. The numbag

of such grante, their legsl validity, and the besaeh azaas subjeet to them are usclear,

Seme preprieters de essart tighes wader sueh granta, hewvavaez,

The abasence or uncercainey of public wight to use a fev beaches 18 a probles to be

addressed as opportunities pregeat theamselves.

RESPONDING TO THE PINDIEGS

1. Begistration of crown granste

Hore imformatien ic sesded te detavrmise whather or @et crova groets Tepresent

a siguificant potential threat ¢o open boasehes in Puerte Rieco., %o deal with
similar weeertainties, the Commenveslith's racently emssted Weter Lav (Lav He, 136
of Juse 3, 1976) vequires registraticn of evewvn graute o water suppliee.

There is mo cemparable lav, howaver, to deal with erows grante that @agy avther-
ize emclusion of the geseral publie frem any portien of the marigime zome. The
statute should eetablich s vesesnsble cegistrstien peried, of parhaps eme yeat,
afeer whieh (1) usregistered grasta would be veid, and (2) the validity of
?@gistazgd grente would bs expediticusly adjudicsted iv s mamper fizad by the

8E8EUTE,

Hoe legal etatus of the Caribe Hiltes Hotal site, fermsrly pert of the 8sa Juas
Haval Station end mew bald by a € owealth goveremsnt corporation wadar a 999-yesr
lesse grasted by the Pedersl govermmsst, is usiqus and uselesr, (8ee opimics of tbe
Attermay Gssarsl of Puerto Biece, Hevembar 25, 1970, asd lLa Baba v, Teib, de Conerib-
wveicees, 76 DPR 923 (1954); a sight te eselude the publie frem o beseeh em that site
bas bess assevted., The Pederslly ovoed beachas of Culebra ave diseusead in tha
Culebra Segment of the Pusete Bieo Cesstal Henegement Pregrem.
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B,

2. Surplus Faderal lgnd

HEW POLICY ESTABLISHED. Frem time to time, the Federal goversment has declared

eeme of ite coasetal holdings to be surplue. Future declarations of thie type
@4y present opportunitiea to exteod baeach sccese, The following policy is hezeby

asteblished to take adveutage of euy sueh opportunities that way avise:

APPROPRIATE Accgss TO FEDERAL BEACHES HEREAFTER DECLARED SURPLUS, 1¢f any

bagehes nwov owmed by the Federal govermment in Puerto Rieo are hareafter

declarad surpluas to the veeds of the Federal govermment, suech beaachaes shall te
the maxisus ezteat practicable be held for permanent recreational use by the
general publie .unless more appropriaste use is determined to be im the gemeral

welfare by the Goverma=ent of Puerto Rico.

PUBLIC ACCESS TO THE COAST®

FINDIHNGS

Seme beaches, though legally public, sve inaceessible becsuse the public eanmnot

croes adjeising land to reseh them. In seme places, there is wo lagal right te eress

the adjeiming lend. Im others, a right of pasasge ezista, but there are practical

obstacles to sccess--most oftan an sbeemee of vehiele seecess ox parkisg space.

Lack of acesss te the coset bas mot traditionslly vanked high smonpg Puerte Rico's

problems. In towns and cities traditiemal street patterns often provided access.
1a the eeuntry, fisheswen sad others veeding seecess were often able to crose shoxefront

property-—eccmetimes with a legal right of passsge, scmetimes without ome.

)\ plasming procees for ehorelime éceess is vow beiang daveloped in sceordanes
with Beectios 305(b)(7) of the CIMA.
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The asecegas problem has attracted most attention in the merthesst part ef the laland,

vhere several sherefzent projects sre coneentrated is outlyiaeg aress elose to the
1

Sen Juan Metropoliten Avaa,

Unless mew sherefront developmant provides geeass at lesst equivalent te that providad

in the past, ezelusien of the general publie from public beasches eould baecema a

As the eitizena’ report, Puerto Rieco and the Sen, put de:

"in the past, Puasto Bice bas raraly smcountared the bsach ezelusion probleme ghae
plages 6o many places in the United States and the Caribbesn., The Isiand eeuld
well azpsriesee thea ia the futurs, hewever, tegathar @izh the reeenteants and
tensions thay inevitably ereate, Stape sre noaded, and neaded Bew, te asssurs

2
that they de not arise ag a vesult of devalopments baing approvad.

Thare are sevazal hinds of opportunities te provide needed seeess. Requiriag

aceaes 2t wev shevefroat davelop=aat 4ppasces to present the Bo6t important ef

theee oppertunities,

POLICY

The Objeetives and Policies elemants of ehe Plaoniog Besrd's Land Uge Plan establishes

® g Ry -
'To avoid tha bbnecassary less ef optiens for future wes of these resoureas resultiag

frem tha @stablishment of new eetivities and frem suthorizing eubdivisiong' The
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to thaee grees, prohibit the sppreciation of panoremie viey,and prevent free

aeceos €0 aud enjoymaent of the sun by the eitisenry.” (See Poliey 17.04,)

.

He statute, howaver, formally eetablishes for sll of Puarte Rico, au aceaesn

policy like the ome established for Culabza. Thaze, & statuee bars developzent

vaieh “may imterfera in any way with the free acecass of the public to the eea
3

and beaeh@s...”

NEY POLICY ESTABLISHED., The fellowing policy is hereby established:

PUBLIC ACCESS TO BEACHES. Shorefront development, govegdmental and
private, shall 1f practical be designed to gaciligate zather than
obstruct shoreline access by the general public. It is recognized

that the gemeral welfare sometimes requives access vestriction (e.g.

to protect critiecal enviremmental areas, to protect eodangered species
or for public safety and for security reasoms). MNevertheless de facto
saegregation of public besches, as a result of development patterns that
facilitate use by shorefromt landownmers while preventing access by the

4
general public, is rejected im Puerto Rico.
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IEG THE POLICY

Reed: Beach sceess plans, To provide guidanee in aaf@ggagding and inereasing

aceees, there is need for a beach access plan designed to assure

feasible eoastal aceess by the geseral public, The plan should take seeount of:

°othe varied eharaeter of the ¢oast frem place to place (8.8., the laag,‘
eontinuous baaches iu‘s@@@ areas, the tiny besches and zocky headlands in
othexrs),

cothe varied ways pesple enjoy using the eoast (a.g., pienieking, sports,
bizduatehing) sand the opportunity to plan seecess 8rangemsnts Lo restriet
so@e aress for lese intensive uses. “Thera is B0 osed to weke all shere-
frout secess aqually eoavenient: Seme of the more Tuggad aress can ba
effectively veserved for the besdy faw,”

sothe varied maans ai which aceses ean be astablished, Per azgmple, eoastal
éecess can be assured by dasigaing eev sherafrent highways at lecaticams
that praclude the censtruetion of buildings batween the highway and the
€oaet, Aeeess ean 8lse be provided by providieg a series of imtensive-use
taeilitias (sueh as Luquille Besgeh), with nearby shoralaeds gecsseible te
those whe walk aleag the shera from those facilities. Otbag possibilities
include permitting p@degﬁfiaﬁé acceess frem s atreet wesr the shove apd
providisg a plaee to park, or secass by biking ez bost slene if the fisnm
ingest is go presarve the arss in izé vadavelopad form.

cothe need for publie faeilities (iveluding, where appropriste, highwayes,
publie baseh imstallatien, parking feeilities, pedestrisn aceess ways).
These muat be sufficient o Femove pbysieal obateclas that eeuld ezeluds
the gemeral public frem the asvitins gena. They must alse be suffieient
to sssure that publie acesss desg 26t iteelf prevaat enjoymeat of the baach

{e.g., whare ears ave perked oo the beseh iteelf), Sipes it ie impraetieal

€o provide eptimus fecilities fer all 109 kilomatevs of petascial reezestional

beaeb, the plan ehould escablish priszities,

2. Bequiring nev sherafrent projeete te provide secass

The Plsaeing Beszd bas used the develepament contrel procese, deseribed ia Chapter &,

to implesant a longetanding peliey ef requiring publie aeessevays at sherefreat
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pEojaets. Approval of the Cersemar Hetal, for exsmple, was ceonditiened on the
]
establishesnt of a public accessvay from the hotel parking lot te the baaeh,
Similezly, construetion of an seceass road to the bsach wes vequived betwsen the
7

Bio Mar project im Rie Grande, and an adjacent projeect,

I requiring accessways inm peojeets euch as thase, the Beard has appazently
relied priscipally ea its diseretionary reviev powers. The only regulation
faquiring aceessvays theough eeastal developmants in Planning Begulatiea He. i1,

the Simple Subdivision Regulation, whieh applies only to emall subdivisiens,

Even Begulatisa No, 11 dess wet prescribe access raquirements in any datsail,

As a zesult, speeific aeceaas arrange=ente aze established on an ad hoe basis

for saeh project, witheout detailed peliey guidsnee and ugually without publie

avareness or discussion, The resulting exrvengements vary from projeet te projest
8

and gomatimae provide little aceess OppeTtunity.

Heed: Regulatien or statute speeifying seesss dediecation reguiremants. A reg-

uvlatien er, ??@E%Eabl?; a étagut@ should establish wvith ceztainty the ebligatiea
of shorefrent develepars to pz@vid@.publig @eee@sgéya and should ssﬁeify the nature
of that ebligatien in.ss mueh detail as possibla, The féll@@iﬁg Tequizemsnt 18
reccznandead :
Baquizre Access Through Hey Dovaleopments. HNew developmaste shall provide
publie aceessways te the sherelima azcept in thess cases where it is deter=
ainad thaé publie acesss is inappropriste, eueh es wheze (1) adequate access
existe nearby, (2) the topography makes seeess dangarous, (3) the propesed

developmgnt is teo emell te imelude an aeeassway, (4) the eosstsl reseurcas

are too fragile te ace date geseral publie wes, (5) publie ssfery ox ailicary

seeurity precludes publie wee, o (6) the public seesesvey weuld advazsaly
9 .
affeet sgriesltural wees or matusal eystems, 4By decision that publie sceass

2nded by

i imsppropriate shall be censistest with a beaeh aceess ples za
the Seeretary of Hatursl Reseurecss and adoptad by the Puerte Riee Plawming

Beard,
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3.

The zegulaticn or statute chould assure that the secesswsy is permasent, The

ded:

follewing ie rece
In peivate developmsats, public aceess shall bs eusured (1) either by dedicatisn
of fee title or sn @ssement for the reserved seecessway te & publie ageney, or (2)
by the reeerding of a deed vestrietion, 8t tha owamer's option. Dediecated asccass~
waye ehall not be requized to be opaned to public uvse until a publie egeney ev
private sssociation sgrees to acespt rasensibility for maintesanee and liabiliey

for the aceasssway,

So that the gesersl public may be avere of areangementes made for its sceess £o the
eeast, the regulation or statute should require publie netice and hearing before

approval of asmy shervefront developmsat,

Government purchase of aeceessvays

The beaeh seceess plan, vecemmaunded sbeve, may shev that public puvehase of land
(er vighte=of-vay) is apprepriate to provida sccess to scme peztione of the coast,
This eould be true, for example, in secms rural sreas whars sccess is blocked and

vhere wo sherefrest develeopmsnt is planned,

Federal fimaneisl aseistance may be available te assiet iu the purehase of secass-
vays:
Tbe Fedeval Lawd sad Water Comservation Pund Aet of 1965 enables the Heritage

Consexrvation and Recrestion Sexvice to provide funde te Puerto Riece for outdoor

recreation aveas end faeilities,

4 reecent amsudment te the U.8. Cosstsl Zewe Managemeat Aet (Seetien 315(2)),
sutborizes Federal aid for the acquisition of land te preovide fer aceess to publie

basehes and ethexr public eoastal srese ¢f partieular valua,

7o obtainm Pederael aid under these progrems, howvaver, the Commenwvealth muat previde
mstebing funds, 1n the futurs, cempating demends for funds may leave the Cessen-

waalth unable te asfford substastisl smousts te asequire bsaeh scesseways,
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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 burdes for proviag immsmerial wsage ie heavy, hewever, se the oppecgumity

€0 guarantes sccess by proviag i

erial wsage seams eorrespendingly limited.

.

b, Othar wighte~of-way, Except for immemerial righte-of-vay, prelenged publie use

rarely results in & legal right of pasesge aseross private prepsrty iw Puerte

Bice.¥ Assarties of prescriptive righte aceordingly appeazs te presant few

opportusities to assure beseh aeecasss,

-1

zancal funetion of patroiling the coasts.®™™ The

e adjoins the maci-

time zone, axtending inland giz meters from ite landward edge; where the siz~

zoter strip is impassable, shorefront landownazs must permit euthorized peeple
12

to paso &t & eonvesient place mearby.

The geyvidumbre, if still valid, way eraste & highly benefieial right of asecesss.

As-eitisens’ veport, Puerte Rico and the Sea, noted:

?@é@y, ag coneern asbout pollutien asd its consaquences {sueh as fieh kills and
oil spills) acesntvatas age-old neaeds for vigilanee over ceastal avess, it is
esgential that the exzistenee of the eervidusbre be definitely determined,

publieized and enforeed, The 8 erestes, fer purpesaes of eeastal

vigilseee abd alse parhape for the puzposes, a right of paseage aleng the

entire ceasst of Pusrte Bieco, Teo ereate such a zight anew, if it did met
15
already azist, weuld be enormously bucdenscme and azpensive,

The validivy end iuvterpraetatien of the servidumbre sre uvnelear, howaver.
16
8tetutery elarzifiestion has basn suggested.

“Only righte-of~vay that are eontimvevs and spparent eay be seguired witheut title.
8ee Civil Cede, Az.475 (31 LPRA 1653), An aven prolenged, eomtinuous usee has bsea
interpreted ss 2 use telerated by the swvmer, who may prehibit it at amy ¢ims. Ses
Gospege v. 0°Heill, 1962, 85 DPR 170; Mertin v. Corres, 1954, 76 DPR 12; Besmat v,
Begistrader, 1945, 65 DPR 489; Polanco v. Buigz, 1939, 55 DPR 78S,

““The es=s lev establishes & i enionte (easemset of salvage acd
life savieg”), eztending 20 . y for the benefit ef ship-
wzeekod ssileve and fishermen driven frem the ses by storma. Even if this

i 20 remains legally valid, it appsars te creste so aceass zights esabliag

al public to get frem the bighways to the eeassts.. Avy sccess rights

szasted sppesr te sun frem sos toward lamd, mot the other way azeusd.
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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 invasiens by squstters who have no ether heames

Lav No. 132 of July 1975, casbles scae 6quatters ¢o obtain title to the publie
land they eeecupy; titles sve available only to squatters who had built & hoame
and lived in it when the law vas pascsed, and who had no other hoae.

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

squattess on beachas (o §§§ other part of the maritime zeune) cgunet obtasin title
4

to the land they eeceupy.

Is Culebzs, squatters on public demain land may be removed, but & heme- must
5
generally be providaed for equattars who bave me other heme. Therxe is no compar~

able ststutery right te & replacement heme, however, for squatters ramoved frem

publie domsin lands elsevhere in the Comssnweslth.

Heeds: Housing for equetters. To permit removal frea public demain lends of

squatters who have wo other hemes, thezre ie vead to previde them with adequate

houging elsevhere.

Other invasions of ecoestal lands and waters

The Commomwvealth'e Publie Service Commission issued an adainistrative order in 1970

againgt the owners of susser homes built in cosstal weters at Lgs Parguera. A legal
challenge eneued, which was finally resolved in 1976 in favor of the squattexrs; the
Supreme Couzt of Puerto Rieo cemcluded that the Public Serviee Cesmiseion lacked

jurisdiction in the matter,

Heed: Sensitive xegulation of established squatter communities, Provision of heus-

isg for meedy esquatters, theugh ageential, is not & eufficient goverumental response

to the preblems ereated by establisned squatter cemmumities. 1a dealing with lesg-

etanding cemmunities, such ao that of La Parguera, the government must semshev take
accoount of squetters' expectations develeped during yesrs of oecupamey. Yet it

2ust also zespoad te the probleme of ezclusion and pellutien that aquatters ereate.

Begulatione zespensive to thess multiple ecomecerms are mov being prepered by the
Departeant of Hatursl Reseurces for epplication at La Parguera and are ezmpacted te

be issusd im the ew

¢ 6f 1978, These vould eeatisue the preseat prehibities eof

Bew gquatter bowmss, weuld prebibit rebuilding of ezisting hemss dastreyad by fize
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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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IMPLEMENTING THE POLICY

Pleaning Regulstien Wo. 4, the Zouing Regulatieon, wes smendad late im 1975 go Taquire

aew buildings to be eet baek fzem the mazitise zone s distance of at least 2.5 times
&4
gheiz beight. This zequizezsut applies im ell sening distriets, Pyovisien ie &

sde

for emceptienms in eases of emall pre-agictisg lete, perts, and other opecified cases.
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fecreational use, Bven at little-used rural besches, reereatiemal opporeuniey may be

eahanced by apsuring public access eo ehady avess bsyend the vegetation lime., At
incensively used beaches, seill moze space is neaded for porking and ether faellicdes,

The narvev beach 8trips aceessible to the public at many locatiens are ingufficient go

satiefy these needs.

wgygwgggggg;%wgec@sgible=§t@as, prineipally by

acquiring shorefrent Property at the time of development .

@@g;gﬁggggﬁé@ggmgﬁd facilivies at eomgeal developments.

Developers have sometimes dadlcated sherafeent properey to the Commsawvealth. They have
done so, for ezzmple, in conjunecien with the establishment of cosstal reads

(e.g., Leviteown). The dedicatien may also be specifieally for f@@f@gti@égl use

(e.g., Pazque Barbosa in Samturee; the recreation spaces in the Vacis Talege project

as approved by the Plaoning Board in 1975).

Planning Bosrd Regulacion No. 9, the Communiey Faeilities Regulatien, obligates developers

to furaish sites and faciliedes for veereatien in nev developments. The regulation does
not, howaver, @seablish epecial requirements for ghorefront projects. Mo provisien
Tequires (or even emplieigly authorizes) the substitution of cosstal vecreation @page
and faeilivies (e. 8., parkiang l@t@ bath housas) for the baseball fields aad pl@yggeundg
norwally required. Alebough zé@ Board authorized sueh o txadeoff at Vacls Jalega, this

vas dome solely as en ezmeveise of disererison.

3 Hagulation Me. 9

for cosstal sicustiems. P

ded to meke emplieic provigien for beach reerestien space and faeilities

at shoraefront developments .
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PROVIDING SERVICES AND FACILITIES FOR REACH USERS

FINDINGS

There ave 13

ull serviee" recreational beachas (balnearios) en the lsland.
At these beaches, identified en Map 11, the Cemmonvealth's Public Parks and
Recreatisn Administeacien (PPRA) provides eme or move services (e.g., lifeguarda, firet
aid, beaeh eleaning) er facilities (a.g., parking lots, changing houses, vain sheltexs),

Thase baachas occupy 20.85 kilemeters of the cosst.

Most of the Island’'s yeereation beaches, heweveg, including many ivcensively used

re larpely wnsexrviced. Vast scretches of beach are 8imply cemmon property

aceessible to the gemeral public, but without facilities apd laggely or wholly witheut
serviees. This 18 true mot only of relatively out-of-the-way beaches in rural areas,

but also of intenaively used urban ones.

It is meither fessible mor desirable to provide a full range of recreational servieces

and facilities at all beach areas accesasible to the publie. The cost of providiag full

services avd facilities would be prohibitive.® At the 13 balanearios, beach clesning cests
PPRA about $900,000 a year and occupies a staff of 245. In any event, many people enjoy-—

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

Ir is accordingly essential that the beach access plan esgablish, as already

recomaended, prlorities for providing additiosal beach facilities and services.

Esrly sttention ¢ roblem of besch litter. Beseh litter detracts

‘ﬁrﬁgipubl;@ enjoyment of many beaches. Although it is a problem even om many lictle-
used beaches, it i8 acute at those (other than PPRA's balpearios) ueed imcemsively forv

recreation. les inelude Boea de Cangrejos end Mar Chiquita. BRecreatiomal boating

has breught the prebles even to offshove islands such ss Cayo Leacos off the east ceast.

ds for funds, there is litele likelihood ghat é@giﬁga gzash

Given cempating &

1
plchup can coon ba provided for all 109 kilemsters of potential vecrestion baachas.

Hevertheless, there are some opportunities to impreve responses to the litter preblem.

%Extension of facilities and services might, in edditieon to direct eosts, subjeet
the 2 th to additciemal lismbility--amd thus cests--feor paersomal imjury to beaeh
users. The legal and other aspeces of this issue may meed to be expleored.
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Divided, umelear f@@é@@@ibilggy is a8 principal ebstacle to adequate cleanisg of
the baschas (other then these in ggﬁeédy of PPRA):
The ﬁ@y@fggéaa of MNaeural Resources has legal custedy of all ehe publie coastsl
aress "left over" afeer epecific esesigmment of some aress €o PPRBA, the Poves

Authoriey, and othey public engicise.

gipalicies ave vasponsible fer eolleeting 201lid wasee {including liecer) frea
basches within theiy borders, accerding te a vegulaticn of the Bavirommencal

Gualiey aegfdez

The Tourism Developmant Coampany, is cooperaticn wich the Righe teo Work
Adminiseracion, has & basch brigade whieh eleans beacbas between the Condade
and Boeca de Cangrejos im the Sam Juzn Matrepolitan Aves.

Legislation proposed in 1973 by the Envirommantsal Qualiey Board weuld ereate a
Selid Hasce Monsgeneny Authoriey whieh would coBcuct a baach liteey cengrol
progrem. Under bylaws proposed by EQB, the Authority would assume beach cleaning

Euﬂ@tgea@.a

Need: DNR assistance in beach cleaning. Until a Solid Haste Authority is

established?®, DNR should as8lst the mumicipios in earTying out their beach

el Bg respensibilities. Aress of iscessive clesning should be selected by

BNR, in cesperatien with the munieipics concaerned, the EQB, and PPEA.

,

98, lelendvide, was $525,000. The

D¥R's 1976 budget for beseh vigilanece and el

Departement’'s five veglemal offices bave 8 eombined seaff of 120 sesigned to beach
8 have enly takes amd ovher eimple
4n trucks belonging

el 8 and survellisswce. These staff

. Tzaeb eolleered by DR seaff is Botmally

e6 €he «

ipalieies.

A Solid Hagge Authoriey wap vecentl

y &czeated by

7T, the lsv which ereated the




Use of machimes ean improve beach gi@@a&ag at relatively lov ecest. Ia 1974,

ehke Puerto Rico Industrisl Assecistion demated s beseh cleaning mschime to the
Tourien Development Company (TDC). For the past 3 years, TDC's beseh brigade has
-used this machine 5 days a week to clean beaches in ®etropolitan San Jusn.
Ezpericuce with the machine has been pesitive: beaches are being eleaned morxe

often, and at a fraction of the eost and time vequired by manual lgbet.é

Beed: Addicional besch cleaning wachines, manpover. Adequate funding should

be made availlable for the purchase of additisnal besch cleaning machines and

the hirimg of E&ép@@%? to oparate thea.

Heed tion with venting beseh concessions. Renting bsach concessions

€0 private individuals, eontingent on their cleaning the beach in the concessien
ares, Yarrants @gpéfisﬁagggicn in sress where adequate publie pickup eanmot seen
ke provided. The granting of sueh concessions is authorized, subjeet to uumerous
eafeguards, by Lav We. 38 of 5@?E@ﬁbé? 27, 1949 (28 LPRA sec. 18); areas subject
to sueh comeessions must be open to the general publ;g.s Adoption of ‘vegulaciens
govarning the use of baaches, preswmsbly including concessions, is authorised

by section 16(2) of the Planning Beszd Ozganic Act.

Simee trash cavnot be picked up frequeagly

frem all beaeh areas, especially these that are rvemote and those wheve recks
ex vagez@t$én preclude use of besch clegning machimes, litter reduction measures
ave essentisl. Suech msasures should imclude:

..Pevsuasion: Theee should be & continuismg public education cempaign.

..Assistance: Hany more tvaeh copntainers should be placed at basech sitas

EEBT! B8t 2o the publie; and better arrangesmsncs for empeying thes should

be made.
. Enforcement: %The asmti-litter lay (Lav No. 21 of September 4, 1969)

ehsuld be enforeed.

.. incantives: The use of returpable bettles and cans should be caceureged.
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WILDLIFE
- FINDINGS

Puereo Rico's mative wildlife species arve limited. Of an estimaced 200 aative bird species,

13 ave endemic (found movhere else). There are an edditionsl 94 local breeders as well as

72 migrants apd 21 sgréyg.l Four species that emce flourished ia Puerto Rico ave aev extimet.
Other animal speciss imelude: tureles (5 species), snakas (7), ecoads (2), froge (15),

lizards (31), bats (15), whales (4), the manstee, and Bumerous £ish speeies. Five predager

speeies have been iatroduced: the Bongoose, the dog, the cat, and ewo species of rat.

epecies liseed ad of September 19, 1977, are shown balew:

Endeaic to Puerto Rieo:

1. Puerte Ricam Whipopoor-wiil (Caprimulgus Boetitherus)
2. Puerto Ricem Parror (Amazeons vittats)w

3. Puerto Rican Bes (Bpierates imornatus)

4. Yellew-shouldered Blackbigd (Agelaius zenchomug)

Nop-endemie:

5. Plain Pigeon (Columba inornats wetmorel)
6. Hewksbill Turtie (Eretmochelys imbricaca)
7. Uest Indisn Mapatee (Trichechus manatug)
8. Leatherback Turtle (Darmochelys coriacea)
9. Brown Pelican (Pelecanus oceidentalis)
10. ‘merican Peregrive Falecon (Faleon peregrinve anatum)
1l. Humpback Whale (HMaegaptera novaeanglise)
12. $ei Whale {Balaenoptesa borealis)
13. Finback Whale (Balaenoptera physalus)
14, Spern Whale (Physecer catedon)
153. Atleseie Ridley Turtle (Lepidoehelys)

The listing and delisting of emdangered species and subspecies is an ongolng process,
hovever. Reecent wule

» affective Auguse 22, 1977, hes added the Culebra Island glantg

@sole (Amolis goeseveltl) to the ered list and designsted epitical habitet for the

spacies. A propesed ruls, pubiished Hay 26, 1977, would deternine threatened status amnd

eritleal habitat for three Moma Island species——che Mome boa (Epicrates monensis), the Howma

blied snske (Iyphlops moveneis), apd the Moaa greund 1

*Tbe mesr extinetion of the Puerto Rican Parret ie the most calebrated ezgmple of
endangerment ia Pusreo Bico. Driven frem the levland by land cleactiag esd hesvy hunting ,
the remaining 17 bizds (cemsus, Nevember 1972) ave restricted to the upper arems of the

Cazibbasn Macismal Porest knowan leecally as Kl 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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aobwealeh Department of Negupal Besources hse custody of some s8igaificant
wildiife hebitats on the eeasg. Ezgaples ineclude the Cusnica Forest and the

Bequeron Bird Refuge. Other

nwealeh agemeice angd corporations ewn important

habitat, at Boea de Cangrejos and Cafio Tiburones, for example.

The Federal Fish and Wildlife Service has two small Naticmal Wildlife Befuges leoeagad
on the cosst: Cabo Rojo Refuge (588 acres) in extreme seuthweat Puerto Rieo, and
Desaches Befuge (360 aczes) at Daseches Island. The Fedeval ®ilitary bases omn

Vieques and at Roosevelt Roads alee provide importenmt habigat protection.

Becausge of the high eeses, theve aze fev opportunities either (1) go acguire
addicienal private lands foy iselusion in mature reserves oy (2) eo obeain trangfer

of custody to DNR fyea C

11th corporations that sow econtrol signifiecant
habieat areas. It would clearly be desirable to provide additional protection
in these ways, hewevesr, partieularly for the sites of speclies on the Federal

endangered lise.

Hanagement and protection

The Conservation Pregrem on Endangeved Species is a cooperative sgreement submitted

by the €

ith Departwent of Watural Resources to the Federal 7ish and Hildlife
Service in Oceober 1976. This would establish a protection and menagement program

for the specles on the Federal list.

Iz i8 entleipaced that 1n the future vhem a delayed joint study by the DER and
RMFS/FUS to survey saa eurele Basting sites gets under way, the results of thie

study will mske it possible s fo 2te poliey whieh designates cercain aveas of

beaches as evitical envip atal aress where pesple will be vestrieted during

epeeifie timas of the year vhieh, in eurs, will lead to the eseabliskmane of
enforeemsnt procedures, the initiacicn of a public avarenees progrem, and vigilance

of selected aress by the Banger Corpe==all aimed at protecting endangared ses turtlas.
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Heed: Dﬁgi;ggggggwqgwggggﬁggAgggggggg, Sinee resources avaeilable for wildlife
panagenent are limiced, it is useful to seleet pavticulazly impereant habitat aveas
whare mansgement efforts may be fecused. Most of the Natursl Besexves recommended

ia Chapter 4 are of wildlife interest, as explained i Appendixz C.

Development controls

The Plamaing Board's poliey ageinst diszuption of the habitat of endangered speciaes
is to be applied, to public as well as private property, via the development eentrel
aystem deseribed im Chapter &, as well as in evaluating applicatioms for Federal

and Co=monwealth permits.

Iy is dmpractical to identify is advance every site to which this poliey applies.
Case-by-case evaluatien of the impact en wildlife of proposed developmnent
aceordingly remains essential. A fev sites wvhere habitat preservatioen should
elearly bz a paramount objective are recosmended im Chapter 4 for future designation

as Natuzal Resazvaes.

Horveover, sectien 7 of the Federal Endangered Species Act, vequires Federal

agencies to assure that actiens euthoxized, funded, or carried out by them do wnot
jeopardize the continued esistence of threstemed and endangered species, or result
in the destruction of adverse modification of the "critical hsbitat” of such species.
For seme listed species, the yellcaséhculdezed blackbird, for example, there have
been formal rulemaking proceedings to desigpacte the specific geographiec area(s)
considered critiecal for survival of the species. Such s "eritical habitat”
designatien can be an gid to Federal agencies in carrying eut their vesponsibilities

vadey the Act.

Boazd’e g Regulatien is baimg applied in at least ene instance

for tha epecifiec purpoes of protecting habitar: a limived area ia Cidre was zened

B=0 in 1975, to protect tha habirat of the Plais Pigecn.
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Pursuant te the Cemmoswesleh's mew Wildlife Lav, the Depsrtment of Eézuzal Resoureas
has prepared draft vegulatiens governing hunting. Among other imnovatioms, these
Fegulations:

a. Specify species that may be hunted; the hunting of all other speciaes is

peehibited. This regulation procects all specias om the 1973 Commonvealth

list mencionad above (exeept for wmimor digcrepancies, whieh zefleet maw

knswledge obtained simee the 1973 lise was prepazed).

b. Clese some avess to all hunting (e.g., poreiens of Vieques that are breeding

grounds for the white-crowned pigeon and white-cheeked pimeail).

Bespousibiliey for eafoveement of bunting vegulatioms im Puerto Rieo is assiganed
te DNR'e Divisien of Fish and Hildlife. At the Pederal level, the U.§. Figh &
Hildiife Service has an enforcement officer scaciomed in Mayaguez and the Hagiensl

Harime Fisheries Service has 81 enforcement officer stagioned ia Aguadilla.

Strengthened Commonweslth enforcement effores should be

undereaken ae part of the improved mansgement eapability deseribed in Chapter 4.

COASTAL WATERS

Puerto Rico’'s ceastal waters are a Xesource of imcalculable importamce. They ave

assential for ecomomle transportaticn of goods to and frem the island. They serve the
eultural and biologienl fumetien of isoclacing the Island end givimg Puerto Bico & special

end for the teuriem

identicy. They provide & major vecreseisn vessures for Pugree R

indusery. Thsy sze tha 2e of suwpply fer a2 povencially isporesst £ighing dndustey.

They eupport sthar eeastal ressuvces such as dunas, besches, reafs, end eangrove vetlands.
They serve as a final disposal grousd for mamy of the Lslend's wastes. énd they ave part

of tha earth's largast ored vildernese——a grest recreaticoal, sciengific, and

indugerial fromtier. 04




Congseal watars imelude ﬁ?@sggégéfA§§§g§§§W§§§w§g§§5§‘§gd salevacer bays and lagoons,

as well as the ogesn. Laguna Tertuguere is the largest vemaining freshuater lagoen on

the Island, and there are only & fev frashwater svamps, such as Csfie Tiburones and

several Peexocarpus svamps. Salt water lagoons include Lagupma Tozrecillas, Laguna Pifiones,
Laguna Grande, Laguns Aguas Prieess, and Laguna Joyuda. 0f the sumerous bays, only one is
located on the movth eoast: San Juan Bay. Other principal commercial bays imclude
Guﬁﬁ&ég, Jobos, and Guayanilla. And there are four primeipal bioluminescent bays, two on

the south coast of Puerte Rico, and two en Vieques.

To _assure that cosetal waters keep serving thelr varied aesential functiens, there must

be contimuing attention to four principal problems. These problems are discussed is the

follewing sections:
&. Redueing pollution frem municipal and industrisl waste discharges;
B. Bedueing damage from oil @pills;
C. Hinimizing erosion and sedimentation; and

D. Hinimizing envirowmental damage frem dredging, diking, and £41limg.

A. REDUCING POLLUTION FROM WMUNICIPAL AND INDUSTRIAL WASTE DISCHARGES

FINDINGS

Ocean water quality has apparently been improving in gecent vears. Acecording te the

limited available data, ocean waters comply with water quality standards in mest
§f§§§o1 Host vielations oceur where streams discharge to the @cgaaz and near

sunicipal and industrial waste discharges.

Hater quality of bavs and estuaries is wmuch poorsr. Several primecipal bays

(8an Jusn, Mayegllez, Guayenilla, Gusniea) avd estvaripe aveass (R{o Grande de Lelzs,
Rio Grande de Azeeibs, Bio Grande de Aflasce) fall to meet water quality standards

for ope or move astablished egitaris.

Mumicipal vaste discharges gre a majer sourece of pollution. Wastes frem mearly

all island sumicdipalities, inland as well as eeastal, reseh cosstal waters relagively
uvndiluted and without havimg been co=pletely broken dewn biolggicglgyf Twenty-£ive

of the 43 cesestal minieipios discharge municipal wastes directly to verers vighin the_
coastal zome. Of the 25, nine (San Juan, Areecibo, Isabela, Hayagilez, Aguadilla, Arweye,
Guayema, Pomce and Visques) dischsarge directly to the ocean or bays; treamment varies

fren gereo (veastes fres S tewne aze selll ungreated) o szcopdary Lreatment.
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pal dischazpera.
induseries discharge wastes divecely wo ceastal wagers afear varying levels of

gres

Discharge of heated waters iz most seripus at the thermeeleetrie complexes on the
Island (Pusrte Nuveve and ?élo Seeo in the San Jusn Meerepolitan Arves, Guayanilla, aped
égui??é).é Toxie industrial wastes, such as chose frem phareacentical plascs, ave
also a special problem. Scme industriea, notably novth-coast phavmscevtical plancs,
have their vastes barged out to eea (42 Biles north of Aveeibo) amd dieecharged there

undar gn EPA-granted ccean~dumping parait. This ecesn dumping is subject to cerainstien.

POLICY
&All wastevater discharges shall coaply wich Federal and Commeonvealth vegulstions.

Fedezal and leh water quality standaxds, 88 wall as the regulacions and

programs establiehed to achieve them, are iocorporated @s part of the Puerco Bieo

Coastal Mansgemant Progras.

b, 4! THE POLICY

The Eaviremmental Quality Beaxd (EQB), whiech has primeipal respoasibilicy within the
Commonwealth govervmeat for izplementing this poliey, works closely wigh:
«.The Puerto Rieo Aqueduer and Sewes Autheriey (PRASA)=-the C§§§gﬁwéslﬁh ageney that
builde end operates “mumicipal” wastewster treatment facilities in Puerto Rico.
-.The Puerto Rieo Plasaing Beard, whieh approves sites of treatment planets and sewey
lises. '

c.Tha U.8. Bavie tal Protectien 4gemey (EPA)-—ths Fedegal agemcy that sdministers

the Federal Hater Polluticn Comegol Act. P4 sete minime effluenc standavds for
¢ facilieies and dnduserial scurces, although the EQB, through

mmieipal cres
its water quality etemdarde, ecsuld asst highar restrictions. EPA also graucs permies
leh water quality plasming; esd

c8 for

to disehargers; sets requiv

ALBEeTs a coustrueticn greats pregras for mumielipal sevarsge faeilicles.




1. Establishing weter quality seamdards and discharge limicacions.

ager qualiey standards, adepted by the EQB, establish five elassifications
of watees in the cosstal zome (See Map 14):

Clags SA, the highest standavd, is applied to coastal waters whose

exigsting eharactevrisciecs should not be altered in ordey €6 preserve nagtugal
phenomans. Bioluminescent bays at La Parguera and Vieques asre classified SA.
Class SB, 15 applied to cesstal waters intended for dizeect-contact uses,

such as sul

Class SC, is applied co coastsl waters imcended for indirect-contact uses,
such as fishing or beating. Mest ports are im elases SC. So are the areas
seavard gféﬁ Class SA snd SB waters, which extend only 500 meters out frem
shore.

Class SD, is applied to surface watere incended as vav water sources fox
public water supply, aend in propagation and preservacion of daesirable

species. All surface waters, dncluding Laguna Tortuguero, age so classified.

Shell 8ress way be desigmated by EQB, although mone have been.

The EQB water quality scendavrds also imclude the follewing &ﬁﬁi@é@g?@déiiéﬁ
requirement :

Haters, whose existing quality as of the effective date of these
tegulations, is better than the standards estsblished herein will
be meintained &t such quality. These and other waters of the
Commonwealth will et be lowered in quality unless it has been
affirmacively demcnstrated to the Bosgd that sueh a ehange i
juscified a8 a result of mecessary econcmic or social development
end will pot iacerfere or beceme inmjuriocus o any essigoned ueges made
ef, or presently possible, im such waters. This will require that
any iodustrisl, public or private preject, or development whieh
would constitute & mev source of pollution, or & modified souree
of pollutien, to & high quality water bedy, possess as a part of
ehe inieisl project design the best practicable comgrel technslogy
eurrently available. This decision of the Board shall be preceded
by edequate publie motiee.

In addicien to EOB water quality stendards, Pusrto Riecan coastal waters ave
protected by Federal rvegulaticns governing individual wastewater discharges.
Curzent Fedeval lav establishes deadlines for secendary trestment of éugieip@;
vaste discharges end “best practieable” treatment by iuéusgfies.é The EQB werex
qualicy standards imcorporate by reference all applicable waste éischéfge
limitations established by EPA under the Federal Hater Pollutien Comtrel Act

Lnendnents of 1972 (P.L. 92-500), as amended.
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cilicies.

The EQB end PRASA have escablished a program, approved by EPA, to eomstruct

all aseded municipal severage fg@i&ig$@s. Hhen completed, this program will

result in all municipal waste discharges receiving sufficlent treatment o comply
vith the wvater quality scandards established by EQB and waste discharge li@izatiéns
sat by EPA. (See Map 15.) Current effores will affeece 13 of the 25 au@iéipi@s
that discharge direcely zg vaters within the cosstal zome. These current effores
ineclude completion of the firse stage of reglonal systems fox 2 municipios,
ezpangion of existing facilities for 1 sunicipio, censtruction of regional

plants for 3 muaieipios, and final 8tages of plamning for regional syscems foy

7 municipies.

REDUCING DAMAGE FROM OIL SPILLS

FINDINGS

011 spilis are a serious hazard to _coastal waters. The most common souvces of

oll contaminacion of c@sszal:wécefg are bilge pumping, deballasting of tankers,
ship aeccidents, and vessel operaticas. Duriag 1975, seme 150 oil 8pills occurred
in Puerto Rican waters, ®08tly small spllls of less than 50 gallona agchul Hajox
8pills oceurred in 1969, when the tanker Ocean Eagle broke up in San Juan Bay,

and in 1974 when ethe Colocotronis ran aground off the south coast.

Damage caused by oil 8pills depends sn the quantity and type of oil, the degree
to whiech it has been vefined, wind and wave conditiens, aad the location of the 8pill.
The most serious demage noreally oceurs in mear-shore vaters and enclosed bays and

estuaries,

Seme clesnup procedures uay be more destruetive than the 8pil) igself, sueh as che

2
use of detergents or technigques ghag ecagulate and sisk oll te the ocean floor.

cal enviromment sre uokaown. The 1974

Long term effects of oil spills in

0ll eplll off the south eccast trapped 750,000 galloms of oil in Bahia Sucia. large
quantiti