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NOTE TO READERS 

The National Environmental Poliey Aet of 1969 mandates that an environmental impaet statement be 

prepared as part of the reviev and approval process of major actions by Federal ageneie9, The 

action contemplated is approval of the Puerto Rico Coastal Management Program under Section 306 

of the Federal Coastal Zone Management Aet of 1972, ag amended. An immediate effeet of approval 

is the qualification of the Colll!llonvealth of Puerto Rico for Federal matching fund@ for use in ad~ 

ministering the Program. In addition, the Coastal Zone Management Act ,tipulates that Federal 

activities affecting the coastal zone shall be, to the maximum extent practicable, consistent 

vith an approved management program. 

For purposes of reviewing this proposed action: 

!'art 

Part I I 

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

Puerto Rico Coastal Management Program - prepared by the Coll!!!lonvealth; relied 

upon by the Federal OCZM as, the statement of the propooed action for the pur

poses of NEPA 

Part III Environmental Impacts - prepared by the Federal OCZM vith the assistance of 

the Coll!!!lonvealth 

Part IV Appendices - prepared by ·the Colll!llonvulth and the Federal OCZl1 

The key concerns are: 

"1hether the Puerto Rico Program is consistent vith the objectives and policies of the 

national legislation, 

"1hether the Commonuealth'e management authorities are adequate to implement the Program, 

"1hether the award of Federal funds under Section 306 of the Federal Act ~ill help 

Puerto Rico to -et thome objectives, and 

whether there will be a net environmental gain as a result of Program approval and 

imp le•otat ioo. 

The Office of Coastal Zone Hanage-nt believes the a00were to these key question& are affirms

tive. The Office uaote the videot possible circulation of this document to all interested 

agencies and parties in order to rfflceive the fullest fflxpression of opinion on theee queotions. 



Ta thobe people whose time is limited in revievi~g this Environmental Impact Statement, the fol

lowing is recollllllended reading: 

Executive SY!ll!!!ary {Part I, Section D) 

Problems and ResponMes (Part II, Chapter 3) 

The Coastal Management Program (Part II, Chapter 4) 

This Program is of major significance, not only to Puerto Rico, but to the Nation. Further, the 

Puerto Rico coast represents a concentration of natural, historic, and economic attributes that is 

of national importance, The Federal Office of Coastal Zone Management thanke those participating 

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



( ) Draft EoviroW!lental Impact Statement (){) Final Environmental Impact Statement 

Department of COl!l!llerce, National Oceanic and Atmospheric Adminiat=ation, Office of Coastal Zone 

Management, For additional information about thia proposed action or this statement, pleaae 

contact: 

Office of Coastal Zone Management 
National Oceanic and Atmospheric Adminiatration 
Attention: Ma, Ano Berger 
3300 Whitehaven Street, N,W, 
Washington, D.C, 20235 
Phone: 202/254-7546 

l, Propooed Federal approval of the Puerto Rico Coastal Management Program 

(x) Administrative 

2, lt ia proposed that the Secretary of Co!!llllerce approve the Coastal Management Program applic~

tion of Puerto Rico pursuant to P,L, 92-583, Approval would permit implementation of the pro

poaed program, allowing program ad~iniatration grants to be awarded to the COOl!llonwealth and 

require that Federal actions be consistent with the program, 

3, Approval and implementation of the program will restrict or prohibit certain land and water 

uaea in parto of the Puerto Rico coaet, ffllile promoting and encouraging development and use 

activities in other parte, Thie may affect property values, property tax revenues, and resource 

extraction, Xhe program will provide an improved decision-making process for determining coastal 

land and water uses and the siting of facilities of national interest and will lead to increased 

long-term protection of and benefit from the CO!lllllonwealth's coastal resources. 

A. Delay or deny approval: 

1) If the new policieo and criteria eatablished in the program were not enforceable or 



Federal Agency Distribution 

Advi@ory Council on Hietoric Preeervation 
Department of Defense 

Department of t'he Navy 
u.s, Army Corpe of Engineer@ 
U.S. Air Force 

Department of Agriculture 
Department of CO'!!ll!!erce 
Department of Energy 
Department of Health, Education and Welfare 
Department of Houeing and Urban Development 
Department of the Interior 

Department of Justice 
Department of Labor 
Department of Tran@portmtion 
Economic Development Adminimtration 
Environmental Protection Agency 
Federal Energy Regulatory COtli!!lieaion 
General Services Administration 
Marine Ma!ilillal Cllil!lllission 
National Oceanic and Atmospheric Administration 
U.S. Coast Guard 

6, This Final Environmental Impact Statement vas transmitted to the Environmental Protection 

Agency, and the Notice of Avsilability to the public waffl published in the Federal Regiate~ 

on 

I 
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July 12, 1978 

M:r. Robert W. Knecht 
As,;oeiate Administrator 
Coa.etal Zone Management 
National Oceanic and 

Atmcurphe:ric Administration 
U.S. Department of Commerce 
Washington. D. C. 20240 

I am pleased to tra.nrnnit the Puerto Rico Coaatal Management 
Program including the documentation needed to fulfill the re
quirements of subsections 306 (c) (4), (5). and {7) of the U.S. 
Co,utal Zone Management Act of 1972. a1 a.mended. 

I have :reviewed the Puerto Rlco Coastal Management Program 
and have approved it as Government policy. The Department 
of Natural Resources la hereby deaignated as the lead agency 
for the implementation of the coastal management program. 
It is the I ingle designated agency to :receive and administer 
grants for implementing the coastal management program. 
Puerto Rico has the authoriti.e1 and organization nece1uaary to 
implement the management program. 

I e:rpect the program not only to provide for the witu:i &mi 
ba.l,u:u:ed u1e of Puerto Rlco'11 coa11tal zone but also to permit 
the zone to lBerve pre11h1:mt and future generations and. at the 
11utme time. be protected for ite ecological, cultural and 
historic valueeo 

The 1iuu1l&tance of the Federal Government in thi.1 program ia 
gratefully app:recia.tedo 

Sincerely, 

Carlos Romero Barcelo 
Governor 



DEPARTMENT 
DFNATUAAL 
RESOURCES July 10 11 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 Office of Coasta1 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 alt 
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. Pub1 ic 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 PRCHP. 

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

I invite and encourage you to cOffll'iient on the Final Review Draft. If you have 
any questions about the Program, or wish to obtain more information please contact: 

Hro Gabriel de1 Toro 
Assistant Secretary for Planning 
Department of Natural Resources 
Box 5887 
Puerta de Tierra Station 
San Juan, Puerto Rico 00906 

I look forward to a cooperative effort in the further deve1opment of Puerto Rico's 
Coastal Management Programe 

Commonwealth of Puerto Rico, Department of Natural Resources 
c,HiCE Munoz Rivera Avenue. Stop 3, San Juan. Puerto Rico 
MAILII\IG AOORESS Box 5887, Puerta de T,erra. Puerto Rico 00906 

Harrington 



PART ONE: INTRODUCTION 



A, 'fbe Federal Coastal Zone Hanage~ot Progr41!11 

In response to the intense pressures upon, and beeau@e of the ifflportanee of the coa,tal 

zone of the United States, Congress passed the Coastal Zone Management Act (CZMA) {P,L,92=583) 

lllhieh was signed ioto law on October 27, 1972. 'fbe Aet authorizea a federal grant-in-aid 

program to be administered by the Secretary of Cffi!l!Mlrce, \!/ho in turn delegated this respons

ibility to the National Oceanic and Atmospheric Administrstion's (NOAA) Office of Coastsl 

Zone Hanag~nt (OCZH), 

The Coastal Zone Management Act of 1972 was substantially amended on July 26, 1976, 

(P,L, 94-370), The CZMA affirms a national interest in the effective protection and 

developll!l!!nt of tho coastal gone, by providing aeeietenco and oneouraal!lllent ta coastal etatee to 

dovolop and Ui!plomont rational programs for managing·their eoeetal zones, The CZMA opens by 

stating "Ct)hero is a national interest in tho effective ffl&nag!!!a@nt, beneficial use, protection, 

and dovelopmont of the coastal zone" (Section 302(e)), The stet~nt of Congressional findings 

goes on to doaeribe how cOll!petition for tho utilization of coastal roeourees, brought on by the 

increased damands of population growth and oconOlllic eEpaneion, has led to tho degradation of 

tho coastal environment, including tho "lose of living marina roooureae, wildlife, nutrient

rich aroae, permanent and adverse ebengoe to ecological eyetlill!!e, decreasing open epaco for 

publie uHi, and mhoreline erosion," The CZKA mtatos "(t)bo key to morn lilfflilctivo prot:eetioc 

and uae of land and watlilr roaources of t:blil coastal zone is to encourage atat@s to li!Xercisli! 

their full authority over the land and waters in tho coamtsl gone by aosiating the states 

••• in developing land and water us@ progrllll!s,.,for dealing with (coastal) land and water 

uae decimions of more than local eignifieaaco," {S@ction 302(b)). 

While local govor~nts and P@d@ral ag@aci@a ar@ r@quir@d to cooperat@ and participate 

in the d@v@lopll!®nt of ll!llilnag~nt progr~e. tblil St:liltlil lov@l of govo~nt is giVliln tbs e@ntral 

role lilnd r@sponsibility for tbi@ pr@c@@@. Fiaaacial asaiotanc@ grlilnte lilr@ autborig@d by 

the CZN/1 to provid@ st&t@e with th@ ~ne of &d!ieving tb@m@ objli!etiv@a and polici@e, Und@r 

S!i!etion 305, thirty c@@liltlill stat@a ~icb bO'!;'d@r on tbe Atllilntic or Pacific Oclilana, Gulf of 

H!imieo, sad th@ Gr@lilt Lak@s, &nd four u.s. t@%Titorilila er® lilligibla to roc@iv@ grante frOII! 

NOAA for 80 pore@nt of tb@ costs of d@v@loping coastal ll!llllnag@llilcl!!Dt progrll!!!ls, lroad guid@lin0e 

defining tb@ proe@dur@s by ~ieb stat@s can qualif~ to r0ceivo d@volo~nt graota under 

Section 305 of tb@ C:DIA, &Dd the polici0s for d0v@lop;!llilnt of a stato 11M1n@1~ot program !fflro 

publi@b@d on K&rdl 1, 1978 (lS en 923). 

l 



On January 1, 1970, the Preaident aigned into law the National Environmental Poliey Aet 

advance of each major action that may significantly affeet the quality of the hU!!i&n environ= 

management program io the core docu!Mlnt included in its entirety supplemented by the re= 

quirements of NEPA, Section 102(2){c). 

Description of the environment affected•••••••••••••••••••••••••••Page 183 

Relationship of the proposed action to land uae plans, 

polieiea, and controls for the affected areae ••••••••••••••••••• Page 183 

Probable impaet of the propoaed action on the environment ••••••••• Page 184 

vould be involved in the propooed action ohnuld it be 

l!l!ilntal @ff@cto of the proposed action ••••••••••••••••••••••••••• Appendix D 

2 



15 CFR Part 923, Section: 

Puerto Rico Coastal 

Chapters 1, 2, and 3 

Part 3 

.11 Appendix B, Mapa 25, 27, 30-37 

.13 Areae of Particular Concern: Chapters 3 and 4, Appendices Band C 

.14 Guidolinoa on Priority of Uaaa: Chapter 3, Appendix B 

.15 National lnteroat in the Siting of Facilitiea: Chapter 3, Appendix B 

.16 Aroa Doaignation for Preservation and Restoration: Chapters 3 and 4, 
Apl>@ndicee Band C 

.18 Shorofront Accoas Planning: Chapter 3 {Not cOl!!plotod) 

.20 Shoreline Erosion Plai::m:Lng: Chapter 3 (Not e0111pleted) 

.31 Chapter 4, Appendix B 

.32 Organizational Structure: Chapter 4, Appendix B 

.33 Governor's Covar Lotter 

.34 Authorities to Adooiniater Land and Water Uae, Control 

Chapter 4, Appendix B 

Authorities for Property Acquisition: Apl>@ndix B .35 

.36 Chapter 4, Appendix B 

.42 

.51 

.53 

Appl!!ndix B 

3 

Chapter 3, 
Appl!!ndix B 



The Federal Coastal J!?!!e Management .!!ogr!ll!l and Puerto Rico 

The purpose of the hd!!!!rd Couul Zone Hanage1111rnt Act of 1972 (the CZHA) it "(t)o Htab-

Second, the federal Act will provide emnagement funds for use by the Cfflll!!!lonweslth in 

impl@ml!!!nting itlil coastal managl!!!ment program, Thel!le fundlil, ffllieh beel!l!le available 

to liltll!!lll $1,000,000 Iii ymmr for Puerto Rico. 

Third, th@ f@d@ral Aet Cffl'ltainlil Federal eonlilistency provimions r@quirin1 many Foder@l 

ecti@nlil to b@ C@til@ililt@nt to the l!illmt~ ~tlllnt prllleticable with Puerto Rico'e approved 

tency pr@'fi@i@WII ~ 1!iill bee~ lllVlllilliable only lllftmr Puorto Rico's ~,~nt ·vrosr- h!ie 

b@iim llldopt@ti by th@ Pl ,. .. •dq l@lllrd, lllpprov@d by tM Govenwr, imd lllpprOVt!!d by tM Jmd@rllll 

~@trllltion of tM U.S. il'oplll'~t of ~ree. A n~r of effllqllicatllld requir~nts 

l!!m"'t bf! u.U.lllfiM to @btlll~ :fi/Mlllr!i!l lllpprMV!i!l; thH@ are di111eu1a1m@ti ~ App@l:!du ! of tbti! prosr-

\ 
I 



!!!,e Puerto Rican Conte~t for Coastal Mana1€!me!l! 

The Puerto Rico Coa@tal Management Progrl2lil iffl intended to respond to the needs of the Cfflll!llonveslth 

am well as thooe of the nation. Particular effort has been mid@ to relate the program to the fol

lowing apeeial cireumetancee of Puerto Rico: 

1. Natural Environment, One principal eoneern of the progrllllll, in keeping with the national 

policy aet forth in the CZl'IA, ie to.protect this rich and diatinetive enviroftfflent againat 

disruption, 

2, 

3. 

4, 

Economic Pli.J>ht, Another principal concern of the progrlilll is economic development of the 

Island, where the per capita inctll!le level is 35 percent below that of the pooreat state and 

where, according to official estimates, unemplo}'lllent currently hovers around 20 percent. 

Land U@e Policies, The eximtence of officiil Islandvide Land Use Policiea adopted by the 

Puerto Rico Planning Board and approved by the Governor, estmbli1h m policy bmmi@ for 

coastal managlll!llent ma well am for land use in the interior of Puerto Rico. (The@e policies 

are set forth in Chapter 2 and quoted t<here relevant in the remainder of the progrmm 

document,) In a few cmmea, where these exi1ting polieie0 are in0ufficiently detailed to 

guide coastal management, this progrli!l!l document include0 additional policie0, 

.!?!.vefO..,P!ent Controls. There are develop111ent controlm, eotmbliehed by the Cm!llmonvemlth, rather 

than by local government@, that are applicable to all of Puerto Rico, including the coastal 

zone, The @itumtion in Puerto Rico im thus unlike thmt in most 0tatem, where development 

controls are traditionally a loeml respon@ibility mnd vbere effective comotal management 

requirem new control progr!!l!!ls at the mtmte level, Rather, Puerto Rico needs refinement of 

existing imlmndvide control@ to place new emphasis on the mmn0gement of coastal remourcme, 

The progrl,l!I provid@s tbmt n@w eepba0i0 end integrates it into the existing control proceee 

both to as0ure effnctiveness end to einimize delay and red tape. 

5, Coastal Remourcns, There ism anrioue, un!i!lilt nned for active l!M!nmge~nt of co0stml reeoureee, 

Although Puerto lieo be@ abundant e@l:ltrol@, it hmm lacked the fund@ neces0ary to provide 

6, 

ranger@, custodian@, enwiro~ntsl educator@, rnenarebere, and supporting facilities 

nece000ry for aetil>'III IM!Dfflll!!!!H!Dt of coastal raeource@, Accordingly, the progr/!!1111 places 

0poeial ~pbeai@ oo providing effi~tiwe !!Mllnag@m@nt service@ 0ueh ea th@@@, 

Xn@titutional Structure, Thnre i@ a vell=netabliohed inmtitutiooal otructure to edfflini0ter 

policies, controlo, end other public ~&@urns oecees@ry to manage the com@to me vell mt the 

interior of tbe island. The C~oovealtb's n@~ ®epbeeim on coa0tal menag€1!!!lent requires stll!le 

modification of this establi@b@d structure, and that Eodificaiton im included in the program. 



to responsibility for raeourea management throughout the Comoonwealth. 

Boundaries of the Coastal Zone 

Generally, the eoastal zone axtands inward 1,000 meters from th• shoreline of Puerto Rico~ and 

ey&tl!!!ll. In addition, the coaetal zone includes all th• offshore ielande and all waters within 

th• 34!1il• limit. Nevertheless, all federal lands are axcluded from the coastal zones as required 

by Section 304 of the CZMA. Th• boundarias of th• coastal zone are explained in Appendix B 

and shown on Maps 30-37. 

This document, describing Puerto Rieo'e coastal management progrlillll, is now in its third raviav 

draft: the "federal Raviev Draft," Th• Program (Part II of this document} hae four chaptera: 

Chapter 2 eat@ fo1th the foft!lal policy base for coaetsl management in Puerto Rico: Th• 

statement of Land Use Objectivee and Public Polieiea adopted by the Puerto Rieo Planning 

Board and approved by the Governor a fev months ago. (These policies govern th• interior 

Coastal hazards: flooding (including hurricane flooding}, geologie hazards, and 

fi@@ .!!!!!! for future aetion; aetiona responsive to th.@@@ needs are ineluded in the manage= 

1!1o!Dt progrlli!I, llfflieh is deaeribed in Chapter 4. 

' j 

j 



Chapter 4 de9cribee the coaotal management program it@elf, with empha9is. on implementation 

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

In addition, the program document contains five appendices (Part IV of the document). Appendix A 

describes the COffl!llonvealth and Federal agencies whose activites affect the coast of Puerto Rico. 

Appendix B relates the Puerto Rico Coaotal Management Program to Federal requirements. Appendix C 

describes in detail the Special Planning Areas designated by the Program as well as proposed Nat

ural Reeerveo. Appendix D describes the extensive process of consultation with Commonwealth and 

Federal agenciee during preparation of the program document. Appendix E deacribes public partici

pation during progr!ll!l development, 

The Coamtal Management Program 

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

broad elements, of 1mich the first two are emphasized: 

A. GUIDING DEVELOPMENT ON PUBLIC AND PRIVATE PROPERTY 

Guiding develOPf!!ent on public and private property is the first program element (page 150). 

Puerto Rico already hao a process for guiding development in the coastal zone, conducted princi

pally by four agencieo: the Puerto Rico Planning Board, the Regulations and Permits Administra

tion, the Environmental Quality Board, and the Department of Natursl Resources. Numerous linkages 

connect these agencies ana their activitiee (page 160), 

Critical to an understanding of the e@tabliehed process is recognition of(!) the comprehensive 

powers of the Planning Board and the reoponsibility of the Board to reconcile numerous conflicting 

public obj@ctivee in ezercieing those powers; (2) the m!)<!cial reeponsibility of the Department of 

Netural Remourceo (DNR) for coastal and other natural reeourcee. In effect, the Department serves 

ao advocate and proponent of a natural r@source perspective (l\i!Uch as the Economic Development 

Administration propooem development meaoureo, for exml!ple, or the Department of Transportation 

and Public Works propooee transportation meamuree), and the Board makes the final deciaione that 

reconcile those propoealo vith ot~er need@. In keeping with thie division of responsiblity, DNR 

im designated ao the lead agency for coamtal managG!IH!nt in Puerto Rico, and the Planning Board 

retains resoneiblility for overall policymaking and for principal develo~nt controls. 
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Firnt, new policie1. Four new policies, each responding to ,11 need identified in Chapter 3, are 

establi@hed by tbe program document and will become official ffl'll!ln adopted by the Planning Board 

of which responds to ,11 need identified in Chapter J, are to be undertaken as part of the manage

ment program. These relate to runoff end erosion control (page lOJ), cllll!!lllunity facilities along 

the nhorefront ( p!ilge 11°€S ) , acceu dedication r!9uirement:11 ( p!ilge 77 ) , ,1111d floodmble ereu 

C pmge 50). 

tailed plsnning (psge 165 ). Within these areas, !ildditionel revie~ of development will be 

planning, regulations, @nforce~nt, mnd the provimion of eppropriate public facilities, 

Fourth, eroe@durml end orgenigetionel ehm111ee trill be made to !ilieure effective implem•ntition @f 

th® poliei~1 mnd control@. A C@!il@tml Mmo!il;~nt Unit, mdminiotrmtiv@ly located in th@ Office of 



B. _!,~IV! MANAGEMENT 9F COASTAL RESOURCES 

A~tive li!Milnagement of eoaetal resources is the second broad element of the coastal program 

(page 171). Many establi;hed management activities are the responsibility of DNR, SE'Verel 

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

First, building up field serviees~and facilities (page 17J, The@e activities include 

training and enlarging field staffs, providing them with equipl!lent, instructing children 

and adults about natural eyatema of the coast, planning for field eerviee@, and establiah

ing eoneentrated management areas. 

Second, or;snizmtional chengee will be made to aseure effeetiveness of field eervieee 

(page 175 ), The Coeetel Management Unit will have responsibility for preparing detailed 

plane for field aervieem and facilities am vell as for coastal overview, monitoring, and 

grant adminiatration, Another organiiational change im the creation of the new Ranger Corpe, 

Third, eata~liehil!J a system of natural reserves (page 176 ), The progrl!!ll includes prepara

tion of legielmtion for aueh a syatem, ultimately to include marine, estuarine, and terres

trial areas, 

Fourth, clarifying and extending publie propl1!rty rights in coastal resoureee (page 177), 

Thie ineludee buying additional coastal property rights, as well as statutory clarification 

of existing right@, ln addition, one of the new polieiee established by the Program is 

int®nd~ to asaure public ri;hts of access to surpluo Federal beachas, 

Fifth, other meaeur@a to protect coastal resources (page 178), These include the adoption 

of additional remulationa 1overning eoral extraction, sand axtraetiou, a9uatter e~uniti@a, 

and arehsologieal aita protection, Also to b@ undertaken as part of the Program io en up

dating of tbe oil spill ecmting@ncz plan. 

C, P~OMOTING COASTAL DIVILOl'MJ:RT 

Although asw@rBl e~mtal d@v@l@pl!l!!lnt o@@da era id@otifi@d (Chapter 3), few of thm:i bave prov@n 

appropriate f@J:' r@@p@'ll@ive aeti@o Bl part of tb@ coastal maoeg~nt progr!!!I!! itoalf. -Th@ moot 

Miif!Ortant r@Bp@'l11i141 to~ tmd@rtah:ao BB part of tb@ progrl!!ll io tbs eondueting of faasibility 

atudi@B of alta-n;iatiw@ aoureea of sand for eonatructioo (page 179 ), 
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PART TWO: THE PUERTO RICO COASTAL MANAGEMENT PROGRAM 



INTRODUCTION 



INTRODUCTION 

On this Sfflall and ~ountainous lsland, four-fifths of all the level land lies in the coastal plain, 

In 1972, a group of citizens, Ct:ll!!ing together to form the COil!i!littee on Puerto Rico and the See, 

coat of this progrli!EI has been substantially supported by grants frOiil the u.s. Depart~ent of 

Cffim!!onwealth agency beads and the general public, followed by final staff revimion, the Objectives 

and Policies were fo~ally adopted on June 8, 1977, and approved by the Governor on June 22, 1977, 

Those objectives and public policies ffllich establish an inlandwide policy context for the Coastal 

Chapter 4 C@l!!lbi!M!I@ tb® l!MMldS described in Chapter 3 into a Coastal Manaa~nt Progrlll!ll, adding 

proeedural and institutional dianges necessary to llltlsure that those needs are aatitfied, 

~Pursuant to tb1~ Act; PU@rto i1co bes def1o•d it1 coastal sons. Th@ boundari@a @f tb• eoaatal 
~• a~@ @peeifi@d in £ppendi~ I and m:@ sbOW!l on Maps 30 to 31. 
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CHAPTER 1 

THE COAST OF PUERTO RICO: 
AN OVERVIEW 



CHAPTER l 

i,ME COAST OF PUERTO RICO: AK QYJ:,BYJE.\'.! 

PHYSICAL AND ECONOMIC CONTEXT 

Lying between the Atlantic Ocean and the Caribbean Sea, Puerto Rico is the eaaternmoat island of 

the Greater Antilles (eee Map 1), It is about 100 miles long and 35 wiles vide, with a total 

land area of 3,421 aquare miles. lts population, vhieh in 1970 vas 2,7 million, ia eetimated to 

be J.2 million today, with a resulting density of about 935 persono per equare mile, 

million yeara a;o aa a result of volcanic aetion. About half of Puerto Rico's aurfaee conaiata 

ite mountain@, the depoaition of alluviU!ll at the mouths of rivers and its redistribution by ocean 

The mountainous topogrephy of the Island and the pattern of prevailing northeaaterly vinde aeeount 

for the diatribution of rainfall, ~ich is moat heavily concentrated over the Sierra de Luquillo 

tion are in th@ \lffiet, the aoutheaet, and along the north eoast. The coastal plains bordering the 

Vegetation distribution ia also influenced by rainfall patterns, Tb@ vegetation of the north and 

NATURAL SYSTEMS 
In !idditiffl:I to !i!l®t@Orologie&l factors, the ablilpe 11nd orientation of Puerto Rieo i.nd the 1fidth of its 

inl!!lllar shelf :lnflu~@ th@~~ location of watur@l ay@tlli!illil fourui alo1:13 the coast (a@@ lU!p 3). 

Corel r~a er@ ~®Ii mlmll nl!llllrly th@ full lm>3th of the south eoemt because the vi.de insular mhltlf 

there blila all~ th@ fo~tic:m of offshore i@li.nd@, arui beeaume south coast rivers bring relatively 

little liN@p~®d m®d~t to the a~. On the other blimd, the western two-thirds of the north eoast 

is l!!lntirltly lacking in coral reefs, largely beeaume the narrow mhltlf ham pr!!V@nt@d the for111ation of 

offahor@ imlaruia, i.nd the large north=eoamt rivers bri1:13 llllACh aus~@d sl!ldim~t to the coastal 
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The insular shelf is belimved to possess yet unexplored mineral deposits ae well am submarine 

sand deposits, The sbellow tropical waters above tbs insular ebelf often harbor coral reef 

f@l:'l!!atione with abundant fish life. 

Landward, the coastal plain has widely varying features including rocky cliffs, sand dunes, 

beaches, karat hills and sinkholes, fresh and salt water la;oone, coastal foraete, mangrove 

sw@!il!!p@ and l!llllreha@, ealt flats, and flood plaine. The area ffllere land and eoa ~®tis char= 

acterigod by highly productive biological systems, the result of nutrient concentration caused 

by tidal acti@D, alluvial silt, and eballGV waters. Delicate balancing of aany of th@@@ el~nte 

in n@ar=sh@re veter@ fosters tbe eonc@ntratiOil @f biologieel orgenimGm, such ae dinoflag@llates, 

@!i1!!0Di others, resulting in the pben~nOil of biolll!lllnemcent lago@nm. 

EVOLUTION OF OCCUPANCY PATTERNS 

Arcbeolo3ieal evidence indicat@m that tbe first inbabitentm of the Island arrived durin; the firet 

century A.D. By the time of the Spimieb eonquemt in the fifteenth century, the Island of Borinquen 

was inhabited by tbe Arav&km, a ~opl@ native to nortb@rn South America, ffilO bad migrated several 

centuries earlier, At that time, between 60,000 and 100,000 people lived on the Island (see Hep 4). 

Fifty ville3ee, some of which housed as ll!liilny as 3,000 to 4,000 inhabitants, were distributed 

throughout th@ Island but were prineipelly located along the coeetsl plains and on the level land 

of the interior valleys of Caguao and Utuado. A rudi&&ntary tropieel agriculture~ devoted 

principally to the cultivatiOll of yucca, th@ staple erop of the Arevaks-= occupied between 

52,000 end 100,000 cuerdao. 

Diseeee end forced eocial ehange reeulting from Spanish colonigation et the tun:i of the sixteenth 

cen.:ury 3reetly reduced tb@ Ari.wek populeti@D, end tbis decline wee not com~neated for by !urop@an 

mi3retion. By tbs ~iddl@ of the eighteenth ceotury, tb@ I@lond had @illy 45,000 inhabitant@, about 

half tbe populotion prior to Spanieb rule. 

Puerto lieo'e populeti@D prectieelly dlii.iibled b@t~n 1765 4md 1775, ae e reoult of e European pop

uleti@D exploei@D end the rel~tifffl of etriet S~ieb ~igretion levm. li!!i,lligretion received 

&m edditiM!lal ot~lue fr@i!ii ref~ u. 1815 llfflieb ]P@n!litted entry of n1m=S~nieb ~i1rante. Io 
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62 yeara, frlffl! 1765 to 1827, the lelmnd's population multiplied eisht 0 fold. TIius began a long

term rime in population vhieh ft@@ continued to the present, 

Lend dQl!l@nd ha@ increamed with population growth, The coastal lowlands were progreeaively tranm

fo~d frO!ll virgin forests to fa:ni lands for the cultivation of riee, cotton, tobacco, coconut 

palm@, and sugar cane, To IH!et the needs of a rising population, food imports increaeed; before 

the end of the nineteenth century, the population had grovn beyond ite eapaeity to feed it@elf, 

To balance the rising cost@ of imported fo.x!, e~porta had to be increa@ed, 

Sugar ean@'@ high productivity reta, the adequacy of in@ular fa:n:iland@ for ita cultivation, and 

the rapidly @gpanding Unit@d State@ mark@t, made ougar cane an important ea@h erop upon vhich the 

local @C@'iil~y inernseingly e!l!m@.to d@l)@lnd. 'file change in sov@reignty foll01ll'ing the Spanioh

A!ialilriesn War Jn€11il!pted major inve@tlliili!nts of U.S. capital vhieh, in eCl!lbination with technological 

develo~nt, gave a major @til!illllus to expansion of the sugar industry after 1898, Hore land, 

!!'Ullinly in the flat coastal plain@, waa converted to sugar cane cultivation, and the auger indus

try soon b®c!l!me the nconOl!ly's driving foree. As a result, eoaatal forests were progressively 

eliminated, and fo..d crop cultivation was diaplacnd toward ths mountain@ to aee~odate extensive 

sugar cane plsntstiona, Eventually aueh ataplea as rice and cotton di@app@ared altogether. By 

the mid-twentieth century, PU®rto lieo'm econ~y largely del)@lnded on a mingle crop~ mugar cane. 

Puerto Rieo rfii!!l@ifflild mu agrarian moci@ty until the mid-1940'm. However, the poet-World-War II era 

gave rise to new directions 00 directionm that tranmfo:nied the society and placed heavy demands on 

Puerto Rico's limited land mud natural resource base, 

INDUSTRIALIZATION 

Pu@rto lico'm O~plllrieneo witb ~om indumtriml develo~nt begmn witb an O!i!phm@im on attracting 

lm'b@r-intoumivo, lilP)t indumt'l:'Y• ly tbe late l960'm, b~vor, riming wage retem in Puerto Rico, 

ci;upled with effl!lpllltiti@ti fr@llil l~m;e countries, rodueod Puerto lieo'm ability to attract labor

inteumive iudumt'l:'Y• 

Teebn@logieel l!!dwmuC41m in l!!SritiUl!l trmuaportmti@ti achieved during World War 11, ms ~11 am e u.s. 

p&11trol@U!'i! Ullpol't PBliey fmwcn'abl@ to P™Brto lieu, mode possible the emtmblisb!Nlnt of heavy indua

trioe bmmed @i) b.81.k Ullpol'tmti@il of foreign crude oil, Aa a remult, in the latter pert of the 

1950'm and in tbe ~sinning of tb@ 1960'm, a new phaam of the lalmud'm industrimligmtiou proeesm 

~gau with tbe omtmblimb!!llllmt of m b@lllvy eb®lllieml industry, Since tbeu, Puerto lie@ baa b@c~ 

m IW!j@rprodue.ir of p&11tr@l@l!iliil ~riwmtivem, 
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AGRICULTURE 

product@ ar~ sugar ean®, m®at and poultry, dairy produete, and fruit@, Although agriculture re-

URBANISM AND CONSUMERISM 

@ho~,. grev frcm 7,162 euerdaa in 1920 to 12,14S in 1940, 34,2S6 in 1960, and Sl,07~ in 1970, By 

Puarto lieo'@ thr~ lar1aat urbani~~ areas ara p@t't eitiaa ~ San Juan, P@nee, and May~guez,* Tha 

lewal eoaatal plain@ aurreNndina thaae dawaloping urban eeotera ara aubjeet to eontinuiog preaaurea 

ll 
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ri@en drS!llliltieally: frOtl! $343 per eapitlil in 1950, to $1,705 in 9170, and $2,314 in 1975. Per@onlill 

of a d@oire to pr@vfimt the building of Iii "1,1dl" of eondOllliniuma dong the Ha, 

THE CHANGING ECONOMIC STRUCTURE 

The otruetural ebang@e in the eeonO!ily of Puerto lieo are illustrated by the @hift in importance 

Unemploy&®nt dropp.id frOI!! 13 percent in 1950 to a record low of 10.2 percent in 1969, Since 

TABLE 1 

CONTIIBUTION OF SELECT!D. ECONOMIC SECTORS TO GIOSS NATIONAL PRODUCT (GNP) AND EMPLOYMENT 

Pen:etint of GNP Peremnt of !!lli!lOl!®nt 
S@lect@d Sectors Selected Sectors 

1950 1975 1950 1975 

Agriculture 17 • .5 3,6 3.5,6 6.6 

i'lli!Duhcturing 1.5.9 29,9 9,2 Ill. 7 

Services (including toori11D) 5.9 11.8 12.2 16.2 

Loed 1owli!r~nt 9,9 18. 7 7,5 20.4 

Tr&n@fer pm~ntlil (rederlill 
®Egwllnditur@lil other tbliln 
pureb&liling siXW!a and 
Mn"ieH) 4.l 14.3 

Soorelil: Pl,1mnin1 llOlilt'd, lllurfl!!lilU @f !ec:m~ie Planning, EconOl!lie 111.eport to tblil Governor - 1976, 
TablH 4 lilnd 2S. 



$350.3 oillion, yielding a deficit of $106.2 million. By 1970 thi@ deficit had inerea@ed to 

$1.55 billion in 1975. 

POLICY FORMULATION FOR COASTAL MANAGEMENT 

@C@'i!ffl!!.ie Jf@llth, s 5 ~reent surcharge~•@ ili!pn@ed @11 ~rscm•l inetl!iil!ll t~m. • 5 ~reent 

ta~ wae U!lf@&@d @fl l!!!O~t impo!N:e, .md the esl~iee of l~f'ffll!!!lot 1ii'@rkere ~re frozen for 



For docados, Puerto Rico has roopondod to unomploYJllont and poverty by vigorously fostering oco

nllli!lic dovelop;!!ont. No governmental program has had higher priority, Given tho economic dovnturn 

of tho lost few yoars, dovolopl!lent objectives continue to be paramount in tho formulation of gov~ 

orlll!lontsl progr4l!!!e, Nstursl resource conoervation, although s oubject of growing concern, lacks 

equivalent popular eupport, 

Given a otaggoring unomplO)'i!ttl!Dt rate, a pl!r capita income level 35 pt!rcont below that of the 

poorest mainland etate, and o public troooury caught between increaeing demands for oxpendituroa 

and declining revenues, Puerto Rico alone could hardly afford to allocate sufficient funds for tho 

management of ito magnificent mhorefront reoources, The Federal Coamtal Zone Management Program, 

~ieh mok@s Federal granto available to cover 80 ~rcent of approved CO!ilimonwealth expenditures for 

such purpomeo, thum prements Puerto Rico with on important opportunity. 

'DESCRIPTION OF COASTAL FEATURES 
On th@ ba0i0 of topographical, eeologieal sod 0ocio=econ0!!!ie eharoetermitics, Puerto Rico'm 

eo&mtol perimeter con be divided into ei~t coastal mectorm -- north, northeast. eoutheamt, mouth, 

mouthwemt, ffi:!mt, northwest, and offmhore islands. Theme are mhoffll below sod in more detsil on 

Map@ 30-37, Eaeh of theee eoetors possoeses singular opportunitieo for development, and eoeh ham 

on array of fragile natursl area@ requiring conservation snd protection, Two mectore, however, 

etandout am particularly rich in natural eysteme and developmental opportunities -- the southwest 

and the northeast. 
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N,M!H COAST: Uo Cnndl!! de Ar@dbo (ArEieibo) to Boe.11 dEl C.1101{'!:'@joa (Cm'l:'olio,d 

Tile Smn Jumn Metropolitmn Arem {SJMA), in the e.11stern p.11rt of t:be north eomot sector, io the 

ou.11eeptible to tidal flooding and are populated principally by freshvate'I:' biological effl!!1!1unit:ies. 

~ rafars t@ tho SlW Juan Stmnd&1rd ~tropolitan Stmt:istieml Area. Tile population fi1ura in
elud~@ six ~unieipi@@ -- Catano, Cumynmbo, San Juan, Carolina, Baylli!!i@n, mnd Trujillo Alt:@, 
Source: DEl!i!l@grapbie Unit, Puart:o lieo Plmnning Boord, 
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@urrou11d th@e, th@@@ la100110 are nursery areee f@r oport @nd c~ereial fish, The ~id@ insular 

@half toward the @amt favors the proliferation of eoral reefs that culminate in a ehain of @mall 

i@landl!I (Ll!I C@rdillen) Hding io Culebn lllml Culebriu. 

Coral and roek r@@f0 pr@t@et these eo@@ts, causing tr@nquil v@ters and creating conditi<me favor

abl@ to th@ formation of abundant Hndy biuc:hH that border 78 Jl@rc:1u1t (45.ll kill'.liilet.:.rt.) of th@ 

coat.tliue, The e~teneive in@ular @half, and the pr.:.senee of reefs @nd mangrove@, support sn 

li!bundant marine life, making thi@ portion of the eoa@t very attractive for aquatic recreational 

li!C:tivity, 

Topography is predOiilinantly level fr~ Boca de Cau;r@jos to Punta Percha in Luquillo, East of 

Punta Percha, @~tensions of tbs Sierra de Liquillo c~e dovn to tbe coastline creating hill@ and 

vall@ye. 

The rain forest of the Caribbli!an National forest locally called El Yunque and the cha.in of 11mall 

inlands known as La Cordillera aug!M!nt the @ttraction of this area for tourism, This potential 

hi.a generated eno'i"ili!@ue preeeure for the conet'f'Uction of tourist cample~ee and summer residences 

on the CO!ill!lt, 

Tb@ grovth of the naarby San Juan metropolitan area is, neverthele00, the factor that continue@ 

to gen@rate the largest d@eend for level land in this area, High population d@nBity and concen

tration of econOfflic activities could have major adverse effectB on the integrity and quality of 

the ecolo1ical @yBt-s of t.he northe1110t. 

SOUTHEAST COAST: Rio Dnajagua (Ceiba) to Ri,C?-, Gunde de PatillH (htilhs) 

The south@at.t@rn c:oaatline is an alternation of roeky headlands, partly shar:i@d by earine erosion, 

end valleys of alluvial l!!!lilt@rial thl!lt, Ill@ Ill result of wave l!lC:tion @nd marine deposition, form 

broad ~ac:b pll!lios, Worth of Punta LUMI thl!l coastline eonsiste of m11111grovl!ls, rocky headl111nd@, 111nd 

a few IT!li!!all ~acb pleioe .md p@Ckl!lt ~sehoe. 'fbi@ end of tbl!l l@l@od is bordered by en io@ular 

shelf, with l!lbuodant coral end ~in@ orsaoilHMI, that ~ends eestv!ll'd to tba naishborina Virgin 

bland@. 

Awerese aoouel r111iofall is bigb, vitb a range of S5 to 10 ineh@l!l. liwers l!lod str@,!!iill@ l!lre l!lbundant 

l!l!ld IM!ai:ader tbroup 111~- V=tBbl!lr:i@d vdleyiB. The -lilt drmatic ei,rn1aple of th@H h th@ N@uol!lbo 

Valley @itul!lted ~t~n th@ Cu~ills de P.wduree ood ~b@ Sierra de Gusdl!lETl!lya, which reaches to 

the Yater's ed;e. These tYo f~tions .md their forest@d ll!lndscar:i@B hl!lrbor en iDportl!lot wildlife 
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habitat. Cultivation of @ugsr cane is the pred(l,!linent lend use; extensive irri;etion cenela ere 

e~on. 

Roosevelt Roede, the largest militery base in Puerto Rico (25 percent of ell military holdin;a on 

the lslend) is located along this eoestel stretch. At Yebucoe, e large men-made harbor serves the 

Sun Oil Coupsny refinery end related industries. 

SOUTH COAST: 11.io Gr1rnde De Patillu (~atilles) to Rio Talleboa (Penudes) 

The arid south eoeet eeetor is a lo~ lying alluvial plan except for a short stretch bet~een 

Talleboe and Punta Cuehere where the mounteino extend to a coastline shaped by wave erosion and 

fringing reefs. The reet of the eoaetline is either beech plain or mangrove. 

Ponce, located in the ~stern pert of this sector, is the second largest metropolitan ares -- and 

second largest port city~ on the Island (Sen Juan is the largest), The urbanized portion of 

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

To reduce chronic unemplo~nt, the Puerto Rico Economic Develop~nt Administration has proposed 

the establishl!M!lnt of heavy induetriea in the erea, especially oil and pharl!leeeutical related indue= 

tries. B0W1:1ver 1 the water needed to serve such induetrial development would have to be imported. 

Preliminary studies have been made to divert the watere of the Rio Maneti by mesns of a reservoir 

yielding 228,000 sere-feet J){!r year to the south coast region. 

SOUTHWEST COAST: Rio Talhboa (P@nuelu) e to Punts Guaniguilh (Cllbo Rojo) 

Topography is generally hilly with the e~eeption of level areas near Tallaboa, Gueyanillll, Guaniea, 

Pole Ojea, and Boqueron. Precipitation is low -- 35 inches annually~ which gives rise to the 

~erophytic (desert=ty)X!) vegetation that abounds along the coast. The sbsenee of alluviu~ end the 

relatively wide a~t@niion @f the insular 1helf along the south~st eo@st hsve )X!rlllitt@d the pro= 

liferation of coral r@efe and biolU!ll!in@ic@nt waters~ netural 1yst@l!!s sustaining a food cbain 

that contributes to the soutbffll!st's fisheries resourc@e, which are abundant Cffii!lp@r@d to those of 

the rest of the lslaD<!. 

Tbo dry f!n'ost @f Guaoica (9,512 acres); tho !U!Dlrove svl!m!lps of La Pm::guera, Boqueron, and 

Pit!Mloya (1,611 oeroi); tho reefs of Mar;aritm and Turr~ote; tbe beaebos of Cans Gorda, Bahia 

d@ la Ballena, 11 Cffill!b@t@, C@l@t@ Salina, Punta Vootmna, and loquoron; tho bird reserves of th@ 

Cabo lojo National Wildlife lofuge mod tho C~on~altb'e Boqueron Bird iefu;e (970 acres) are 

11i1u1Bples of tho notural t.'l!loltb of tbo soutbV®@toni eos8t. 

1 
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TIie level interior lando of the oouthweot include fertile agricultural area6 appropriate for meeh

aois@d agriculture, To ma~imize thi8 agricultural potentia ~mong the richest in Puerto Rieo, the 

Lajea irrigation system ha@ been established, to,ccmipenoat~ ·: the scarcity of rainfall, 

A relatively low population density== 342 person, per aquar_ mile in 1970 -- has helped pre@erve 

the rich biological oy@temo of the southwest, lt is projected that by the year 2000, population 

will have increased to 72,000 inhabitants -- 400 per square mile. leaidential land demand in the 

eouthweet will continue to be relatively mmall, On the other hand, the aeenie attraction, of the 

eector have generated a epecialiged demand for land for condo-hotels, aul!!!ller and weekend reai

dencem, and other tourist activities, Since theme tourist-related activities are generally located 

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

The mariti~e conditions produced by the protection given by offshore islands and in ®Clt!le instances, 

by the Island of Puerto Rico iteelf, and the presence of natural ports in the southweat offer op

portunities for the establishment of heavy industries that require port facilities, much ae petro

ch.imical COlllplexeo. Today, for exlillllple, a petro-chemical ccmiplex in Tallaboa ocupiea 1,649 acres, 

and additional heavy industrial eitea have been proposed frOlll time to time, Because of the unique 

biological systems of the southveat and the opportunitiem that they represent for recreation and 

tourimm, propomale for industrial develop~nt create important land- and water-use conflicts, It 

is coneequently important to provide for balanced land=uae patterns lilhenever posmible. 

The recreational potential that this area offers is probably the greate@t on th® Island. The bio= 

lumioeeeent bay of La Parguera, the Dry F@J:',i!St of Guanica, and the 16 kil~t@rm of 0andy b@aches 

ar@ outataodiog f@atures, 

Approximately 10 kileeeterm (66 p@lreent) of thea@ beaches are not acc@esible to the public at pre= 

s@nt, Exllffllplee include the beach®@ of Bahia de la Ballena and El CCll!!bate, In st!l!!e eam@B, access 

io diffieult b!ilcaume of th@ terrain sod b!lleau0® of r(!lillOt@n@os frffl!l principal highway@, In other 

case@, the b@achee can b@ reached only by private roade el@s@d by property Offll®r@, 

lo su~ary, aearcity of water limits th@ pot@ntial for urban develop!IIIJ!ot in th@ Sl>Uthvest, Other 

charmcteriatiee, b~ver, offer important opportunitia1 for tourime and recreation, and, with ir= 

rigatiou, for asrieultur@, TIie @orphology of tbe eoaat and the navigability of it@ waters likewime 

favor the dewelo~ot of iodu0tri0l port e@l;lplexes, 



WEST COA~_T: P~nu Gul!lniquHh (Cl!lbo ~l~Rio. Culebrinu (Agu~) 

Th@ w.ist col!lst, like the south@lilmt, is ch .. racterig.id by vall.iys d.ifined by mountin chlilins thlilt 

cOl!!e do1m to the COlil@tline. Thio stretch of the col!lst receives the largest l!lfflount of rl!linf.iill 

frOI!! 65 to 90 inches annually. Th@ abundance of water makeo the princip&l valleys of the ar@lil 

Anlilsco, Culebrinas and Guanajibo ~ of gr.iat agricultural value. 

In the south.irn portion of this sector, beach plains predOl!!inate. HOW@ver, north of Punta 

Gu&najibo, there is a variety of coastal characteristics: rocky shorelines, mangrove stands, and 

fringing r@!!!h. 

Mayaguez, locatedmidwayb@twe.in Punta Guaniquilllil and Rio Culebrinao, is the lsllilnd'm third 

largest urbanized are .. ~ and the third l3r3est port city -- (after San_Juan and Ponce). 

Anasco, north of Hayaguez, io potentially an ar@a of gr@at agricultural importance b•cauoe of 

highly produetiv• moils. Th• Planning Board ham propoo@d th• area for agricultural us•o. In 

addition, it im pot•ntiolly on @Kc•llent oit• for a port ond for heavy industry. Th• oit• has a 

good approach to the m@lil and favorable upland features. D•velopm•nt north of Anamco ~ould b• lim

ited by topographical conditions, but there is l!lfflple land to the south. 

south of Mayagu•z. Mining aetiviti@o could affect o~ 1,850 euerdao over a 25=y•or period. 

NORTHWEST COAST; Rio Culebrinao (Aguadl!l) to Rio Grand• de Arecibo (Areeibo) 

Thim oeetor ~ th• tobl•land of th• north111V11ot ~ io choract•rized by a hilly interior and rocky 

cliffs 8long the eoomt. Theo• cliffs, oOI!!• ao much ao 300 feet high, ar• a tourimt attraction 

l:tt!!eauo• of their dr..motic oc•nic beauty. Novortheleoo, mince the coastline io •xpoo•d to dir•ct 

wave action of the o•a, th• potential for aquatic r•er•otion io limited. 111• oond dunoo on th• 

coastlin• ar• an important reoourco, and oubil!arin• oand depooits off th• coast of loab•la are 

important potential resoure@a. 

The l~atone bluffs of th@ northv@at coast baW! b@en shaped by wave erosion, Along much of the 

coast, the bluff@ @~tend several bundrad l!r.iilt@rs or more back frffl!II the ahoraline, with beach plain 

1:tt!!tween the bluff@ and th@ ~at@r. In th@ Joboo leach ar@a in loab@la, an extan@i'll'EI oyst@~ of sand 

dun•B eximta. 111esa pooe a liMljor coastal issue b@cauoa of @~teneiv• mining miieh threaten• the 

resource. !amt of Iaabela, b@achea are generally narrm,, consisting of thin llily@rm of sand over a 
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8orinquen Airport, the former Ramey Air Foree 8aee now being 1ed by the C()ffl!lonwealth, has the 

longeat runway in the Caribbean, In addition, it has exten@i\_ aviation infrastructure, more 

than 1,000 hou@ing unita, and recreational faeilitiea, including an 18-hole golf eour1e, pools, 

are currently being taken, 

THE OFFSHORE ISLANDS: including Culebra"', Viequu"'"' 
1 

Mona, and others 

The principal offshore islands of Puerto Rico are Viequea (JJ,970 cuerdas), Culebra (7,180 euerdas), 

and Mona (13,900 euerdaa), Tbe topography of the first two is similar, characterized by small 

hilla. Rainfall on theae islands ia light, Vegetation is the aame 111 that of the semi-arid south 

coast of Puerto Rico, Portions of the coasts are bordered by mangrovee, and &Ollle of the bays are 

biolumineseent, The clarity of coastal water@ contributes to the pre11ence of coral reefs in the 

boating. 

EconlJfflie activity on Viequee and Culebra is limited, The amall population ie supported by subeis

tenee agriculture and fi@hing, limited industry and 'touri@m, and civilian employment generated by 

Mona i@ pred@minantly a lime@tone tableland murrounded by cliffs interrupted eporatieally by bande 

dry coastal forest, The ieland ii uninhabited; its flora and faunm include a large number of 

The other small ialande, the majority of coral origin, are uninhabited and reflect natural condi-

WCulebra ie diaeus@ed in The Culebra Se~nt of the Puerto Rico Coastal Zone Management Progr!l!ll, 
1ffl\liequ®@ is describ@!d in Apl>@ndix C, D@acriptioo of Sp@cial Planning Areas and Natural 14!servee. 
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vhieh foTI!lerly covered most of the coast were almost entirely removed to make wsy for agriculture. 

fliets, vhieh have continued up to the present. 

Population projects indicate tbet urban pressures upon coastal resources will grow significantly. 

ce00es adds to the importance~ end the difficulty of reaching sound use decision@. Coaatal 

beach. Pollutant@ from a aingle factory msy affect coa@tsl agriculture over an extensive area. 

aourcee is essential to meet this challenge successfully, 
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CHAPTER 2 

COASTAL MANAGEMENT FOR PUERTO RICO: OVERALL OBJECTIVES AND POLICIES 

To resolve eonflieting demands on its limited re,ourees, Puerto Rieo long ago eatabliehed progr1m1e 

of planning and resource management, Thome programs apply throughout the Clffl!monvealth 

central mountains and valleys ae vell ae to the eoaetal plaine and waters, 

to the 

Federal finaneiel aid for a Coastal Management Progrlilil! vill permit Puerto Rieo to give ne~ empha

sis and attention to eoaetal needs and reeourcee, Planning and control measures ean be refined; 

management eapabilitiee ean be etrengthened, All of this repreeento an important opportunity, 

for noillbere in Puerto Rico are the reeourcem richer then on the coa@t, and novhere ere conflict

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

Yet the Coaetal Management Program aust remain an integral part of programs establiehed to serve 

the Cffli!!M!onwealth as a vhole, The coast itself does not exist in isolation; its resource1 cannot 

be used most wisely, end the demands placed upon them cannot be eatiefied, by looking to the coast 

alone, The Managem.ent Program, even illhile focusing on the coast, must maintain avareneea of the 

larger \\fflOle, 

To thie end, the objectivee and policies and progrl!!lll elements of the Coastal Management Program 

all relate am closely am possible to objectives and policies and progrffl!ls established for the 

Island as a vbole, Thie chapter eets forth the objectives and policies established by the 

Objectives and Policies elel!lente of the lslendvide Land Uee Plan, adopted by the Puerto Rico 

Planning Board on June 8, 1977, and approved by the Governor on June 22, 1977, This establishes 

a seneralized policy fre~vork for ~aoege~nt of many of Puerto Rico's reaources in all parts 

of the COiilili!onw@alth, ioeluding the coastal zone, 

As an el~ot of Puerto lieo's lslaodwid@ Lend Uae Plan, th® overall objectiv®B and policie@ 

guide both publie end privet® d@velo~nt. The legal effect of the Land Use Plan is explained 

io Chapter 4. 

'.!be leleod\\Vide Leode Use Plan estebliehes four general objectives, illhich also serve as general 

objectives for coastal 1W1oa1~ot, 
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~@ r@l:!!latnd@r @f tb1s ebapt@r is @n official lnilish translation of tb@ Obj@etiv@s and 
Poliei@s of tb@ Land Us@ Plan,@@ ad@pt@d by tb@ Puerto lie@ Planning Board on June 8, 1977, 
and approved by tb@ Gov@rn@r @ii Jun@ 22, 1977. As li!Xplain@d in Cbapt@r 4, all d@v@l@~nt 
must b@ eonsist@nt vitb adopt@d land us@ polieins, 
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GENERAL OBJECTIVES 

1.00. TO PROMOTE OUR DEVELOPMENT BY JUDICIOUSLY UTILIZING AND AT THE APPROPllUATE MOMENT 
ALL THE POTENTIAL OF LAND AND NATURAL, ENVIRONMENTAL AND CULTURAL P.ESOIJRCES. 

IT rn RECOONIZt~D THAT THESE REPRESENT AN IRREPJLACEBLE VARIETY AND RICHNESS OF 
ALTERNATIVES FOR OUR DEVELOPMENT AND IT IS ESTABLISHED THAT Tiffi BEST USE OF THIS 
PO'l'ENTLI\L AND OPTIONS FOR ITS DEVELOPMENT IS THAT WHICH: 

SERVES THE COMMON INTEREST OF ALL PUERTO RICANS AND NOT THAT OF om: OR SEVERAL 
SECTORS IN PAR'l'ICULAR. 

YIELM FROM THE INHERENT CHARACTEHISTICS OF THE RESOURCE THE BEST POSSIBLE 
CONTRIBUTION Jo'OR OUR DEVELOPMENT, CAUSING AT THE SAME TIME TIIB LEJ\.ST ADVERSE Thl'ACT 
ON OTHER RESOURCES, AND ASSURES THE FITTURE AVAILABILITY OF RESOURCES WHICH IREPRESEUT 
A UNIQUE OPPOHTUNITY TO PROVIDE FOR TilE COUNTRY'S HITURE NF.EDS. 

2 0 00. TO PROMOTE A REASONABLE AND JUST DISTRIBUTION OF Tl!E BENEFITS OF DEVELOPMEHT rn IJID 
BETWEtl'f THE URBANIZED ARMS AND THE OTHER GEOOMPIHC :SECTORS OF Tiffi COUNTRY 9 ACCORD DIG 
TO THEIR NEEDS. 

3.00. TO CREATE AND MAINTAIN THE CONDITIONS UNDER WHICH MAN AND NATURE MAY COEXIST IN 
PRODUCTIVE HARMONY, SO THAT PUERTO RICO MAY ACl!IEVE THE GREATEST EHJOfl.:E'.IT FROM Tiffi 
BENEFICIAL USE OF THE ENVIRONMENT WITH ITS LEAST POSSIBLE DEGRADATION COMPATIBLE ~ITH 
THE FOI,LOWING: 

- The fulfillment of esch generation's responsibility to act as custodians of 
the environment for the benefit or future generations. 

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

~ The preservation of the cultural and natural aspects of our heritage and the 
maintenance of an environment which could offer selection alternatives to the 
individual, 

• The improvement of the quality of renewable resources and the proper use of 
non-renewable re1ource1. 



w 
N 

4.00, TO ON A BASIS OF BROAD AND EFFECTIVE PARTICIPACION Of ALL SECTORS Of THE 
POPULATION, DIRECTED TOWARDS: 

....... .-.-~ .-... 

- The greatest citizen pert!~ipetion and support in the process of diagnosing 
our problems, investigating their causes, establishing our common objectives, 
identifying alternatives, and coordinating the implementa\ion and evaluation 
of plans; 

- Establishing an effective process of communication between the government and 
the citizenry; 

- Implementation principally by means of positive incentives rather than restrictive 
forms of control; 

- Maximum productivity of governmental and private expenditures and investments; 

- Comprehensive development directed towards the needs and desire8 of ell 
Puerto Ricans, transcending the goal of a mere economic growth. 

. ' . 
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DEVElOPM/ENT 
OBJECTM 

TO DEVELOP DENSE, COMPACT AND ATTRACTIVE 
COMMUNITIES, TOWNS AND CITIES WHICH WOULD 
PERMIT THE INTENSIVE USE or LAND, MHUMIZJ,.'rION 
or THE ADVERSE IMPACT 00 LAND BEYOl'Hl TIIE URBAN 
LIMITS, ACHIEVEMENT or GIREATER EFFICIENCY IN THE 
UISTALLATION AND Ol'ERATIONOir PUBLIC ~AGILITIES 
AND SERVICES AND THE RAPID AND SAFE MOVEMENT OF 
THE POPULATION BY MIIXING FEASIBLE THE DEVELOPMENT 
OIF MASS MID PRIVATE TRANSPORTATIOO MEANS AND A 
BETTER QUALI'Mf OF URJillAN LIFE. 

PUBLIC POLICIES 

1.00, TO ORGANIZE AND COORDINATE THE PHYSICAL GROWTH or URBAN AREAS. 

1.01, To designate in advance, by means of zoning regulations, those lands 
where it is feasible 2 desirable end convenient, to direct urban 
growth, applying the following criteria: 

- Provide enough snd sdequste land to meet the anticipated needs 
of the urban population as predicted or projected. 

- Select as first priority for urban purposes, lands with the 
following ch111r11ctedst1cs: lilr,ds in bul.l t-up areas which are 
susceptible to redevelopment and for increasing their densities; 
pockets of vacant lands (which are not or would not be designate4 
for passive or active recreation) in the built-up areas; lands 
adjacent to these areas not having & high agricultural producti~ity 
(except those indicated in policy 8.01) or floodable 
(except those indicated in policy 11.00) end where electrical and 
water systems, storm and sanitary sewers, as well as schools, 
health end recreation centers, end transportation, commercial, and 
other services ere available or can be improved, operated anri 
maintained at reasonable costs • 

- Not utilize for urban uses, lands where important natural resources 
are located; which may be environmentally critical or where existing 
pollution represents II health risk to people in that sector, and 
discourage the use of steep slopes. 

- !11 coast.al towns, promote growth perpendicular to the coast and 
discourage lateral expansion along the primary roads having direct 
access to the coast. 

- Use the progrl!lllllming end the construction of infrastructure assn 
instrW111ent to promote growth in designated areas. 
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1.02, To restrict and control sprawl and development of isolated urban centers, 
using the following criteria: 

- To require, as a primary rule, that develo]Pfflent projects snd land uses, 
proposed to meet the needs of the present and projected urban population 
are carried out in those lands identified by urban zoning, after the lU11its 
to this zoning have been designated sccori:Hng to tile criterh specified 
by policy 1.01. 

- To pennit the develo]Pfflent outside the lU11its of urban zoning only of 
those projects intended to take care of the needs of the population 
residing in those areas, and, ss exceptions projects of en urban character 
(by virtue of their use, density, size, end facilities end services they 
require), which fulfill the following conditions: 

- Smell projects which do not l.mpsir the policy of organizing and 
coordinating urban growth. 

- Can be integrated into existing nuclei of built-up areas. 

- Do not require substantial public investments (state or municipal) 
to carry out, operate end maintain public services and facilities; 
on the contrary their development would constitute the more 
efficient use of existing services. 

- Do not use lands of high agricultural productivity, lands which ere 
being operated st present for agricultural purposes, floodsble areas, 
steep slopes, where l.mportent natural resources which ere considered 
best suited for other uses exist or lands wh!.ch are environmentally 
critical. 

2.00. TO INTENSIFY THE USE OF I.Jl.ND IN URBAN AREAS 

2.01. To stimulate the development of urban residential areas st higher 
densities, according to the following criteria: 

- To promote higher densities in residential srees, using when 
possible, medium density types of housing to achieve a more 
intensive use of the land than that which may be obtained in 
singlefsmilies detached housing or lots, without necessarily 
invul ving hi the constructiun of high use-elevHl.or type bu~ lei lngs, 
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2.02, 

- To prOll!lote the construction of high density housing in urban centers. 

- To implement the necessary &nd appropriate measures so that urbi.n 
dwellers prefer medilllffl and high deneity housing projects to those 
of low deneity. 

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

- To avoid the construction of housing in densities that are not 
compatible with the exist1ng111!.frastructure or that which may be 
provided. 

To intensll'y the use of lands which are or are intended for commercial 
and service purposes 2 both public and privste1 adhering to the following 
criteria: 

- Revitalize, where feasible and convenient, the traditional town 
centers so that they will continue to be important places and 
dynamic centers by rezoning these areas to comruercial districts, 
providing parking facilities, improving access roads, protecting 
areas or buildings of historical and/or aesthetic value, and 
locating in these sectors governmental offices which provide services. 

- Stimulate the fonnat!on of new urban centers, where traditional 
centers are insufficient or inadequate, even after the revitalization 
process. 

- Maintain adequate relationships among regional, sub-regional, 
CClil!fflunity, and neighborhood centers, end between ccmmercial areas 
in large and small municipalities. 

2.03. To promote the establishment of urban industrial parks 
which are labor-intensive as related to the iand-area 
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3.00. TO IMPROVE THE DESIGN or COMMt'NITIES, TOWN AND CITIES Afro THEIR VARIOUS 
COMPONENTS, SUCH AS TRADITIONAL URBAN CORES, OTHER CO!+!ERCJAL Al'ffi HISTITUTIONJ\L 
CENTERS AND RESIDENTIAL NEIG 1ffi0RHOODS, IN ORDER TO ACIHl':Vt A BETIP.R QUAi.IT'f OF' 
LIFE IN URBAN AREAS SO TIIAT THEY MAY BECOME ATTRACTIVE PL!\CES IN WHIC!i TO UVE 
AND WORK. 

3.01. To encourage proximity end accessibility between places of wor~ 2 
residences, public facilities end services, and commercial and recreational 
facHH.l.es. 

].02. To encoura e natural, historic or aesthetic 
attracti.ons such as landscapes, shorefronts or other bPtlies of water 1 places 
of historic or cultural values, encl areas or structures of aesthetic 0r 
architectural clgnificance). 

3.03. To provide those facilities encl services needed by urban dwellers, both as 
lmlivirlual or as a group1 making emphasis on the develor,1:1ent of ple:i!:nn': 
and efficient neichborhoods encl cvmmunHie:; . 

11, -- .,..~,wac...~~~:o~ ... .,~ •. -~.ii.--....~J~., .... ,_~ ... ~~~~,...·~.t1,, . .111111u, ~-•J,11»:te::er%diMi1RSf 



e. 
Ol!IJEC"Jl'IVE 

TO DERLOI!' OF, IlIDUSTRIES IN STM'll'roIC 
LOCATIONS so THAT Iff'll'ENSIVE USE IS MADE or THOSE 
LA.MOO WHICH, BY THEIR LOCATION, CHARACTERISTICS 
OJI mE SERVICES THEY AIRE lPROVJ!DED WITII, ARE 
BEST SUITED TO SUCH USE, AND ffl HARMOlfll' WITH Tl!E 
FOLLOWING THREE GENERAL OBJECTIVES: TO AC!UEVE 
THE ruu. MID WISE USE or THE LIJID POTENTIAL AND 
ITS NATURAL RESOURCES; TO ACHIEVE A DISTR][SUTIO!'I 
or fflE BENEFITS or DEVELOJPMENT AMONG THE 
DIFrERD-,T MHNICilPAUTIES AND GEOOMPIIIC SECTORS 
OF THE COUNTIH'; AND TO CIREATE AND HAUITA I!'! THE 
CONDITIONS UNDER WJIICH MAN AND NATURE HAY EXUJT 
JN PRODUCTIVE l!A!RMONlf, 

lo> ...., 

PUBLIC POLICIES 

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

4 ,Ol. To place those l l.ght industries which do n©t have advel!'se effects on the 
environment and which require II ml.nunal infnstruct11re l.n industrial pall'ils 
located within the limits of Ul!'ban zoning. 

4.02. To avoid the establishment or industries which pollute, except these where 
their excl•Jsl.on would seriously affect the econcnic develc:.~ent or the 
country. 

4 .03. In those exce tional cases where it h essenthl to establish ind•1stdes 
which pollute as defined b.v the Environmental Quel :Ly ikarci I these 1:\H 
be located In preselected sites, with adequate provision3 fflade to m'n~aize 
their adverse impact on the envlrorunent. 

4.04. To lacate light industries which require a greater Infrastructure, heavy 
and muderntely heavy Industries, end those ter111ed 111tyPi.cel !mhstrie::;, ~n 
lantl adapted to such uses l.n accordance with the fo!lm,:i.n5 crHerb: 

- To place priority on the use of tho3e lands, which ere served by 
hl~hways or primary roads, where sources or electrical energy, 
water supply, and sanitary treatment facilities are present and 
which are close to ports, airports, and are centrally located in 
relation to sources of manpower. 

- Not to use for these Industrial uses high productivity agricultural 
land (with the exceptiJn of those indicated in poli~y 8.01), rloodable 
areas (except those mentioned in policy 11.00), where Important natu
ral resources ere to be roW1dl, or which ere environmentally critical. 

_ To concentrate these industries in industrial parks ore regional 
character, previously dies igneting lands wh l.ch fu1 fH l the abo•,e 
characteristics, avoiding as much as possible the dispersion or 
industries in individual locations, separated from one another, 
excepting those atypical industrial projects which might require 
part l.culsr special locations. 
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4.05. To dliscoura e the use of lands selected for industrial uses In accordance with 
_!:he crite1·i11 enwneratedl in poUciP.r. .01 1 .O?, and · .Ol, fo1· other activities 
whi c~1 co:Jildl signi fic11nt1 y ,·educe the ex tens ion of lands tivaU r,h le for I :-,dus-
t des and in those cases when the location is Ill n:roorbte acrcnHnu t.e U:e 
cri terh for at icsl industries end or for ma or emi Heu of atmos he:ric 
pollution, to exclude also, other types of industries except those which 
necesea:rily have to be located near them. 

5,00. ro DECENTRALIZE INDUSTRIAL DEVELOPMENT, PROVIDING AS FJIJl AS POSSIBLE, A LIGH'l'
INDUSTRI INDUSTRIAL PAIUC IN EACH MUNICIPALITY; !RECIONAL PARKS IN THE DIFFERENT 
SECTORS OF THE COUNTFlY; Am) PERMITTING IN RURAL AREAS, SMALL-SCALE INDUSTRIES 
WHICH ARE !RELATED TO THEIR SOCIO-ECONOMll:C DEVELOPMEl'ft' OF THE COUNTRYSIDE. 

&tlilllll.llltlMMIIS --·1 llll!!l!P~--·-H ,.....-_............_J. 



C. 

OBJECTIV! 

ro DEVELOP AGRICULTURAL ACTIVITIES nw ALL 
fflOOE l!.NIOO SUITE)!) FOR fflI8 PIJRPOSI!:, II'! ORDER 
ro ACHIEVE rm: GRl!:ATEBT IPOOSlmJLi: Sl!:LF-SUFFICIENC'Y 
:DI FOOD PRODUCTION MD AT ffll!: SAME TIME MA XDIIIZE 
THE USE or OOR l!JI.NOO TO PROMOTE THE COUl'n'RY 's 
DEVELOPMDIT, SPECIALLY THE RURAL AREAS. 

w 
ol/l) 

PUBLIC POLICIES 

6.00. TO ENCOURAGE MIUCULTIJF!E Af', A PRINCIPAL ACTIVI'!'lf IN THE USE OF AVIUIJUll.E 
LANDS WHICH HAVE POTENTIAL FOR SUCH USE, PROMOTING THOSE PROGRAMS AND 
MEASURES NECESSARY TO MAKE THIS ACTIVITY FEASIBJLi:. 

1.00. TO PROVIDE THE NECESSARY Ii'ffMSTRUCTIJRE IN ORDER TO STU:Ul.J\.TE AHD PRO~'.OTE 
THE CULTIVATION OF LAND WITH AGRICULTURAL POTENTIAL NOT BEING FULLY UTILIZED 
DUE TO T!IE LACK OF SUCH SERVICES Af', IRIHGATIOI'!, ACCESS ROADS, MARKETUIG 
SYSTEMS, AND OTHERS • 

8.00. TO RETAIN, AS MUCH Af3 POOSIIBJLi:, IN AGRICULTURAL USE, THOSE AGIHCULTIJF!AL 
LANDS SUITED TO THE PRODUCTION OF CROPS MID Al'H~J\L PRODUCTS, PROTECTmG 
THEM FROM THOSE PRACTICES MD ACTIVITIES IIIIICH UNNECESSAiHLY DUHNISH THE 
POTENTIAL rnR THE DEVELOPMENT OF AGRICULTURE. 

8.01. To emphasize the preservation of the most productive lends for agricul
tural purposes, in accordance with the following criteria: 

- To use ass basis, the soils study of Puerto Rico conducted by 
the federal Soil Conservation Service, and to designate ss highly 
productive ell lends whose soils are included in categories l to 4 of 
Hid study. 

- To assign these highly productive lends to agricultural uses and 
prO!!Uote the development of these hinds for such uses. 

- To ssign these lands to other uses only when it is clearly demonstra
ted that there is no other land slternstive for the locstio~ 
non:-sgriculturel activity which h urgently needed end 1-ia 
high priority for the country's development. 

8.02. To arrest the indiscriminate subdivision of sgricultursl lsnds into small 
lots or fsr.ns in order to preserie farms in units or adequate size fer sr. 
economically feasible agricultural operation, u~lnr, the following criterls: 

- Determine the desirability of U,e proposed hmdl subdlhision, evalua
ting sndl giving s greet dies! of consideration to the proposed tand 
uses of the resulting parcels of lend. 

- Promote the integration of new subdivisions into existing residential 
nuclei, in order to discourage the creation of new population centers 
which may increase the cost of public services. 
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- Encourage that resulting pstcels of land, intended for non-agricul
tural use, be as small as possible, depending on the use proposed and 
conditions such as topogrsphy and soil type, and be consistent with 
available facilities anJ uses. 

- When subdividing land for non-agricultwral uses; utilize to the 
maximum those lands whlch, when removed frOl!l agricultural us~,have 
the least impact over the level of production of a farm. 

- Discourage as a gener&l rule, the loss by means of subdivision of a 
farm wMch would constitute a feasible agricultural prod,ic!.lon unit. 

8.03, To encourage complementary act:lvitlles to SflrkulturAl uses avo!dlng 
s i tuatlons where the estabH:;hment of such 3Cti vi ti es Ml II fer· ·..:ou! d 
adversely affect I.he uce of the l"arru 11s a l"c11~il,le :Pricultural .;'li•; 
promotin13 the establl:lluncnt or such ncthH.ies in le:;::; useful ln,,!s 
within these r11rms, In order to minimize the el rect l.n its a,'l°i<'<Jltural 
procluctl.orn level. 

9.00. TO ENCOIJRAGE TIIB ADOPTION OF Ml-:J\SUR!,;S AND PROGR/IJ-1!1 l.E/1.IJ!NG Tu SOIL r:!i':'.'fR
VATIOII! HI ORDER TO AVOin EROSION PROTr.CT LANO l'HO!lllC'fIVITY AND )-iHJI:.:EE 
THE ADVERSE IIVIPACT ON THE: QUALITY OF mm WATER S!l'r'PLES AJID D'c:'fER[CRJI.TIO:J 
OF OTilER ll!ATuru\L R.1SOURCES AD A CONSEQUENCE m• 'i'lffi AGIHCIJLTUWIL AC'rlV!TY. 



D. fl00DABLE 
OBJECTIVE 

TO JIEDUCE TO A MHHMUM THE DANGER or LOSS 
or LIFE JOO) PHYSICAL DAMAGE IN THE COUNTRY' AS 
A JIESULT or FLOODING IIND THE ACTION or WAVE 
SURGE--AT THE S/IJ-tE TIME IDENTIFY AND PROMOTE 
THOOE LAND USES AND ACTIVITJIES COMPATillLE WITH 
THESE CONDITJOl'IS. 

~ 
0,-0 

--------···' ·.-~-·-

PUBLIC POLICIES 

10.00. TO PROTECT THE POPULATION ACTUALLY RESIDING l!l\l n .. OODAflLE A.RF.AS O'l rn ARF..11.S 
AFFECTED BY THE ACTION OF WAVE SURGE. 

10.01. To construct engir.eerlng works which will, et l!l reasonable cost., pre·;ent 
property drunege end rishs to the lives of the cl ti?enry act1:Ally af!·ec
ted, giving priority to these works above any utl1e1· n,,0d ccc1tn•l 
m<=asures. 

10. 02. Where necessary, to take the appropriate measures to re locate I hese 
pe1·son~. 

11.00. TO PROHIBIT I.AND DE'!F.LOPMENT AND ·coNSTRUCTION OF STRUCTl.JltES ~OR UltllAN 
EXPM!,ION AND OTIIBR ACTIVITIES WHICH Ar.E EXPRESSLY E:•:CWTJi::!:l BY C!fHHE'.!T 
REGULATION IN AREAS AFFECTF.D BY FLOODS AND WAVE Sll'EGF., EXCEPT '.-l;n:;;1 FLOOD 
CONTROL WORKS OR PROTECTION AGAINST WAI/E SURGE ALREADY EXI~T, /,R8 UllDER 
CON3'l'RUCTI0N, OR CAN !BE PROVIDED AT A REASONJ\1lLE cos·r, 'fO !'RUl'!::CT T!!E 
PROPERTY AND GUARANTEE TllE SAFETY Of' ALL 'l'IIE rEoru; AFFf.CTEO I:I '!l!C:SE 
LIINDS Wl!ICII ARE NOT AGRICULTURAL PRODUC'rIVE, !:lO NOT ii'.AVE H'.PORTA!:T !!Af'JRAL 
RESOURCES, A.IIID ARE NOT ENVIRONMENTALLY CRITICAL. 

12./10. TO STUfilLA'fE AGRICULTURAL DEVELOPMENT IN F'LOODl\llLE AREAS WllICH HAVE SUCH 
POTEN'rIAL. 

1).00. TO CONSTRUCT FLOOD CONTROL WORKS WITH f\N AGRICULTURAL APPROAC!I IN AREAS 
WHERE IT ES APPROPRIATE, AND WHICH WILL RESULT IN .1\.1'1 U!CREASE pr ·-· 

TURAL PRODUCTION. 



E. INFRASTRUCTURE 

OBJECTIVE 

TO USE Tim PROOMM!\1Dffl Alm CONSTRUCTION OF 
INF'MSTROCTURE AS A TOOL, WHICH, TOGETHER wrm 
u.ffl) USE PUL"fflDIG, MAY SERVE TO DIRECT AND 
PJIIOl40TE Tim COMPREHENSIVE DEVELOPMENT OF THE 
COUNTRlf. 

~ 
N> 

PUBLIC POLICIES 

14 .00. TO ASSURE OPTIMUM COORDTNATIOI\I AMONG THE PUBLIC A.GENCIES RESPONSIBLE FOR 
PROVIDUIG INFRASTRUCTURE SO THAT IT HAY BE ./WAH.ABLE IN THE MOST ADEQUATE 
PLACE AND TIME IN ORTlER TO ACHIEVE THE FULL AND JUDICIOUS UTILIZATION OF 
LAND IN URBAN AND RURAL AREAS. 

15.00. 

16.00. 

TO ADSHRE THE INTENSIVE USE OF UIFRAflTRUCT!JllE TN URBAN AND RURA[, AREAS AND 
DIRECT THE FUTURE DEVELOPMENT OF LANDS TO SITES WHERE THE NECESSARY 
INFRASTRUCTURE IS ALREADY AVAH.ABLE, BUT IS NOT BEH!G USED TO FULL CAPACITY 
WITHOUT ADVERSELY AFFECTING OTHER LAND USE OBJECTIVES A.IID POLICIES. 

TO ID~IfY AND RESERVE LANDS FOR Tl!E LOCATION or Il\lFRASTRUCTURE PROJECTS 
WIHCH, BY VIRTl_fflE OF THEIR SIZE AND COMPI,EXITY: POSSIBLE ADVERSE INPACT 
ON THE ENVIRONMENT; OR SPECIAL REQUIREMEN'l' (Le., PORTS, AIRPORTS, ENERGY 
PI.ANTS, WATER SUPPLY f'ACILITIES OR RDHotl!\.1 SMITMllt' TRF.ATME!IT PL!l!!TS), 
NEED VERY PARTICULAR OR SCARCE SITES, f"OLLOWII\IG TliESE CIHTERV\: 

Use for infrastructure projects which are major sir pollution emitters 
(as defined by the Environmental Quality Board) or which could have 
some other significant adverse environme11tal effects, such as odors 
or noises, only those places where adverse environmental impact would 
be minimal due to the area's natural conditions, and where the uses 
of adjacent lands are not, nor could be, those which might be adversely 
affected by the infrastructure . 

• Not to use, insofar as possible, lands of major agricultural produc
tivity (with the exception indicated !n policy 8.01); floodable areas 
(except that mentioned in policy 11.00), lands where important natural 
resources are fol.lfld, or which are environmentally critical . 

.,,,J!Mp er@tWlir:WIIIII d ,41iilllllj!jlH rtt er '" _ .. _.....,._, ... _..,.__. 



f. NATURAL AREAS 

OBJIJCTIW 

TO MADffAffl AND PROT!lC'll' OUlil fflVDIONME!ff, 
Pl!IOMOTDIO THE CONSERVATION, PR!Sll!:flVATION, AND 
'J!ffl: WISE USE or OUR NATURAL DVI~AL AND 
CULTURAL 11U.:SOURCES, AND l!IECOOl'IZINO THAT THESE 
REPRESENT A VAIHETY AND A WEALTH OF Oll'TIONS FOR 
OUR DEVELOPMENT AND AM OPPORTUNITY FOR PROMO'l'Ilffl 
TH!: DEVELOll'MENT OF ALL GEOGRAPHIC SECTORS, SINCE 
THESE RESOURCES ARE DISTIIIBl.l'J!'ED THROWHOl.l'J!' THE 
lSLAND. 

• ~ 

PUBJLIC POLICIES 

11.00. TO MI\Jtl\GE AND JUDICIOUSLY USE, M.11.TURAL, ENVIRONMENTAL J!Jllil CULTURAL RESOURCES. 

17 .01. To :identify the location and potenl:.:l.111 of owr natural resources Md 
their susceptibility to damage or exhaustion, completing the inventory 
of natural, environ.mentsl, and cultural resources elreody be5wi. 

11.02. To promote the appropriate uee of the resources identified in this 
inventory 1 in II manner consistent with the conservRtion of rcne·.-1<?tle 
resourcei:, and et the 11pproprl.11te t.i.J11e in the case of those which ere 
subject to depletion. 

11.03. To promote full knowledge on the pert of the citizenry about the exis
tence of these resources in Puerto Rico and to encoureee s continuing 
awareness of their importance for our comprehensive <.levelormer,t. 

17.o!i. To avoid unnecessary loss of options for future use of these resources 
resulting from the establishment of new activities or from the au~hcri
zation of new subdivisions, considering among others the follcwing 
criteria: 

- Avoid excessively increasing the cost of the eventual exploitation 
of minenl resources as II result of authorizing activities or land 
aubdiviaions in these lands where there are mineral deposits. 

Prevent adverse effects on the eventual use of water resources 
as a result of authorizing activities and land subdivisions in 
those areas where it ia presawned that the construction of new 
water reservoirs is feasible. 

- Avoid the construction of structures in beach areas and discol.ll'ege 
those acthitie111 or lwid subdivisions in neighboring areas which 
would impede /or prevent free physical access to these areas, the 
free appreciatiOl'l of panoramic views, and the free access to the 
sun end its enjoyment by the citizenry. 

18.00. TO PRO'll'ECT M.11.TUAAL, ENVIRONMENTAL, AND CULTURAL RESOURCES FROM DESTRUCTION 
00 IRREPARJ\BLE DAMAGE CAUSED BY MISUSE OR BY FAILING TO COMS1DER THE 
ADVERSE IMPACT OF ACTIVITIES UPON THEM. 

18.01. To reduce the adverse act of ollution identifying 
and controlllll'!!. the causes an 
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18.02. To control those activities and land subdivisions which may adversely 
affect water quality 2 particularly in areas of acquifer recharge and 
in watersheds adjacent to lakes and reservoirs inc]uding, runong othersp 
--activities such as the woods clearings, elimim1tlon of the vei;e'"~tion 
layer, soil movement causinB erosion, the excessive u~e of p1pe~ent 
resulting in increased runoff, and the indiscrlmote u~e or 1ertllizers 

. and pesticides causing water quality to deteriorate. 

18.03. To avoid activities and land subdivision which could cause the deterio
ration or destruction of those natural systems essential for preserving 
the environment1 such as 1mi1ngH)ves, forests, reefs, dunes, ecolo!:!icsl 
systems, and habitats of endangered species. 

16,o4. To avoid the destruction, mutilation, deterioration or deroolition of 
im ortant cultural resources sucl1 as archaeolo lcal de oslts hictorlc 
sites and or buildin sand others which have been so declared b· the 
Institute of Puerto Rican Culture • 

,,,,._...,_ ~ ---~-~:,._,.:, .... .:.- ........ ~~~~-&.d.....imJi .. i~:.~ 



CHAPTER 3 

COASTAL MANAGEMENT FOR PUERTO RICO: 

PROBLEMS AND RESPONSES 



CHAPTER J 

~QASTAL MANAGEMENT EPB PUEBIO RICO: PROBLEMS ANP BE$P0NS£S 
Thi@ chapter ex.uaines principal eoaotal problems of Puerto Rico. The problems fall into three main 

probl®!I begins with findings: What the problem is and wily it is important. 

Applicable policy etataments are then set forth -- most often quoted frOl!l the Objectives and Policies 

element of the Planning Board's Islandwide Land U0e Plan, but oooietimee with additions from statutes, 

emeneiee are briefly deeeribed; the Coaetal Manag~ent Program relies on the continuation of these 

ongoing progrl!!l!ls. Where progr!ffllo nead to be modified, or l!!lholly new aeamureo taken, _the needed mod

ifications or measures are then identified, 

COASTAL HAZARDS 

FLOODING (INCLUDING HURRICANE FLOODING) 

FINDINGS 

urban and rural areao of Puerto Rico, Qffeeting the interior of the Island as well as the 

comete. Tbe floods in Septe~er 1975, to cite 3 recent ex!!ll!!ple, coot $60 million 3nd took 
1~ 2 

Frffllll 1960 to 1970, more than 150 persons died in floods. 

3 
Of the 300,000 cuerdae @@ti~t@d to be subject to floodioa in Puerto lico, s~ 200,000 

(67 percent) are in the coastal plain. Almoot 40 p,;1rcant of the urb3n area of the !eland 
4 

io floodable. fl@@deble ermeo are oboffil on Map 6. 
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aively flooded now suffer severe damage, Truly great floode, ouch as those aaaociated 

with hurricane@ San Ciriaco in 1899 and San Felipe in 1928, would cau@e incalculable 
5 

Flooding probably cannot be eliminated, It aeema unlikely that flooding can be eliminated 

entirely. Streamflow here ia unuaually variable becauae of steep slopes, narrow mountain 

mile of drainage area are among the highest in the world, Accounta of flooding during 

hurricanes go back ae @arly aa the 16th century, before much of the Ialand'a original 
6 

Flooding and flood damage can .!!!,vertheleae be reduced by continuing and expanding inter

related governmen~al prograii!!• Governmental action of several kinda can reduce the !!mount 

of flooding and flood dMiage: 

Flood control meaaurea can be taken, including the construction of flood control 

Other measures -- such as reforeetation of upland watertheds and the adoption of 

regulations to bar exceeaive grading and paving -- can help ~educe the rate of 

atormwater runoff. 

PE,Ople who live in floodable areaa enn be aaeiated and trained in evacuation and 

Policiea and regulation@ ean guide urban expansion toward areae that are not 

floodable, 

The Objsetiv@s snd Poliei@e de111utnt of thl!l Pllilnning Board'; hlandvide Land U;<a! Plliln, quotll!d 

in Chapter 2, eatnbliahes policy eoneerning flood lomaes. To protect people ,mo now liva in 

relocation. (Sea Policy 10.00 quoted in Chapter 2,) For future developlllllilnt, the policy 

1 
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lltli!t~nl:: l!loold "• ,.prohibit l,md d@velop11umt .!i!lld eon111:ruetion for urlrnn QIXp!lntlion 1md oth!lr 

setiviti@e vttich are expressly excluded by current regullltione in areas affected by flooding 

and w!lve 111urge," ( See Policy 11, 00) 

Policy governing grllding and paving, vhich C!ln reduce natural stormwater retention capacity 

l!lnd thus inereaee flooding, ia included in the section on Collatal Waters. 

IMPLEMENTING THE POLICY 

A. FLOOD PM.VENTION 

Two C~on~alth agencies @hare responsibility for flood prevention. The Department 

of Natural leaoureea (DNI) handles the planning aspects of the program, including the 

maintenl!lnee of coordination with the Pl&nning Bo&rd, The Department of Tran0portation 

and Public Work0 (DTPW) is re0ponsible for designing, building, and maintaining flood 

control works, These responsibilities of DNR and DTPW &re exercised pursuant to a 

!975 interageney agr@Cil!liil@nt, 

Four flood control works are currently under conatruetion in the Cmil!l!onwealth: Ch&nnel

ization of the l~r part of Rio Eondo, l&y!'llilon; ehenneliz&tion of Quebrsda Mendoza, 

Cabo Rojo; ehannelizstion of Rio Rllll!acao, MW!lscso; and channelization of Rios Portugnes 

and Bucans, Ponce, 

The U,S, Army Corps of Engineers ia participating in one current flood control project 

under construction in Puerto Rico: The Portuguea-Bucsna project authorized by the 

Federal Flood Control Act of 1970. This joint Corp0-COlllllllionvealth project will provide 

two !!rultipurpose dlil!ils shout 3 miles above Ponce, will enlarge 0tretehee of both Rio 

Portugues &nd Rio lucena, snd will provide a diversion canal to connect the two rivers, 

The Corps he0 eondueted studies of several other possible flood control project0, 

but no others hsve so fer ~n euthorieed by Col!ll;ress. 

The U.S. Soil C@l!llHrv&tioo Serviee ($CS), i11 eOOP®'Ution with the C~o11-dtb'111 

D®pertl!Ml11t of Batural l@ls@urees, h!!e w, cmsoing flood eontrol prosrlll!I vhieb includes 

lend trea~@t, refor@et!!tiolll, sud eti:uetural flood eootrol ~eouree for fi!l@ll 

wetersb@dlll. 
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ehannele, d!!l!lils, and a dosilting '!>&sin to captU!!'e exeema aediment. An earlier, similar 

program in the Guayanee watershed, in the municipality of Yabucoa, ie now being revieed 

fully designed and e~ecuted to minimize environmental damage and to mitigate the loae of 

to provide enviroffl!lental protection. 

of Engineers, provides mi ~fl@rtant illustration of interrelated gover~nt programs. 

The disaster preparedneae pr@grl!!liil, funded by a grant fr@l!i the Federal Disaster Aa~ietance 

\ 

I 



~eed: Publie edueation program. An intensive publie edueation progrm!I is needed to 

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

during flood el!lll!rgeneiee. 

Many current re@idents of flood hazard areao have never experienced a major hurricane and 

education is needed to fill the gaps in their experieoeea. Mapping of eoastal high hazard 

area@, as reellllll!lended later in thie section, can be an important contribution to the 

infor1!1ation basis needed for much a program. Dissemination of infort11ation about flood 

hazard@ is also essential to assure avareneeo and underetanding by those affected •. 

C. PREVENTING INAPPROPRIATE DEVELOPMENT IN FLOOD-HAZAIUJ A.REAS 

The Planning Board's Floodable Areas Regulation (Planning Regulation No, 13) became 

effective in 1972, The regulation, intended to bar inappropriate developiiient in flood 

plains, haa been leas than fully effective, mainly for want of detailed maps shoving 

the areas subject to flooding, 

In addition to protection provided by Regulation No, 13, mooie protection againat flood

hazards ie provided by the developaent control proeeeo described in Chapter 4. Plans 

for major projects are reviewed by the Planning Board, ~ieh circulates the most 

ll!!portant ones to other agenci@B, including DNR. DNR reeOl!i!!lends necessary flood protection 

l!l®asurea to the Board. Th@ Board, acting purauant to its policies and reeOl!!!!!endations, 

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

Current efforts to improve develop111ent controls for floodable areas are associated with the 

flood insurance progrli!i,I descri~d below. 

D, lNSUlUNC OWNDS G'I! P!WfllTY IN P'J.DOD=W.ZAIW ilUS 

The National Flood lnsurane@ Prosr-, ®stablished by th@ (U.S.) N11tion11l Flood lneuraoce 

Act of 1968 and e~pand11d in tb@ Flood Disaster Prot@etion Act of 1973, is dasigoed 

to provide fl@@d io11uraoee at rat@s ffi!!id@ affordable throu;h a F@d@ral subsidy. The 

FIA part of tb@ F@d@r11l D.Dpartl!l@nt of Bousin& 110d Urban D@vel@pl!!®nt, admioimters 

the proara. 

At pr@seot, P!Mlrto aieo is @ligibl@ for the sale of flood iosuranea under tbs first, 

or "-rg@ney" pbas@ cf tbn Flood lDsur1111ee Proar-. Io Deeuil:N.!r 1976, t:her@ -r@ 

lllfflil!il 9,000 i:,olici11s in fore11 vi.th valu11e ovar $100 ~illion. 
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Final elevations for several river basins have been published (Februai:y l, 1978); the 

flood insurance rate ~p (FIRM) is scheduled to become effective in August 1978. Puerto 

Rico will then be converted to the regular phase of the progr!llil, with full actuarial rates. 

Flood-hazard !M.pping is under way in several parts of the Island as part of the Flood 

Insurance Study. The mapping is being perfol'l!led, under contract with FIA, by the U.S. 

Al'l!ly Corps of Engineers, the U.S. Geological Survey and the Puerto Rico Department of 

Natural Resources. Flood Insurance Studies for the cities of Adjuntas, Cosmo, Jayuya, 

Utuado, as well as the Espiritu Santo, the Yauco, and the Lower Rio Grande de Areeibo river 

basins have been completed. The City of Orocovis, and the Matilde, Bayamon, Rio Grande 

de Loiza, La Plata, Cibuco, Yaquez, Guanajibo, Patillas, Guaman!, and Gusyanilla river basins 

are under study. The Corps is also doing flood mapping in the Ponce area for the Department 

of Natural Resources. 

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

detailed flood zones, however, for only one part of the Island. 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 increasing the amounts of flood insurance 

coverage available on affected properties, new construction and substantial improvement 

of all buildings in the 100-year flood plain will be required to be elevated to the 

level of the 100-year flood. Construction and fill will be prohibited in the flood-way. 

In coastal high hazard areas, construction standards will be specified for new buildings; 

also, alteration of l!lllngrove wetlands and dunes will be prohibited in accordance with 
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In addition to mapping, some revis1on of the text of Reg

ulation No. 13 is ~d. 'Ihe FIA has founcl the regulation adequate for the emergency phase 

of its Program and has stated that it "meets most of our Regular Progi:0111 requirements." Consid

erable refinement of the text should nevertheless be undertaken to clarify ambigu1ties, sinplify 

admrnistration, il!i'ld adapt tne ~ulation so that it responds effectively to the detailed i"lfor

mi!!tion becoming available from Flood Insurance Rate Maps. 

Specifically, the Regulation rrust be revisetl to include additional districts, to cover 1!\Jd 

slides and fleiod-related erosion, as well as mobile homes in flood-prone areas. Initial steps 

by the Plmming Board to revise the ~ulations include the establishment of a work committ~ 

and a C011Flete revuew of the effort to date. 

NEED: Rate for coastal hazard Early Preparation of Flood Insurance Rate Maps for 

co.11Stal high hazard areas presents a special opporunity to protect life, property, and natural 

systmis (dunes and m<1n9rove wetlands). Although FIA is sponsoring extensive flood mapping 

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

Progri'lffi, if necessary -- is essential to strengthen available protection against Puerto Rico's 

rrost coastal hazard - flooding. 

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

~re ~ four seisnically o!l:tiw ~ ~ Puerto Rico. These an!: M!::mi! ~. Puerto Rioo 

~. ~@d<!al ~. lfmd ~~ ~. ~ e~ in the fir.r.t bio IID!!<l!S are: 

S@hi'!ie 

Y@3T ~ 

1915 

1917 

7.00 

7.00 

7.50 
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'f!ir@@ @arthguakee during reeord@d history have resulted in major d<l!Ba5e to th@ Isla~d, 

These are: 

Hay 2, 1787, inteneities of 7=8 with damage to all of th@ Island except th@ south 

eoaet; 

November 18,1867, an @@rthquak@ in th@ Virgin !@lmnde vith inteneity of 9, and 

inteneiti@e of 7-8 in @@at@rn Puerto lieo vith teunemi of 3-S feat vave height and 

damage to eastern Puerto Rico; and 

October 11, 1918, earthquake in Mona Paoeage vith intensity of 7,S and dl!!lllage to 

northwest Puerto iieo, aecffl!lpanied by teun!nlli with 3-5 f@@t wave height. 

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

~sjor demag@ have occurred onehor@ in recent years. There er@ many loeal event@ with inten

sities lees than 4.0 that produce little or no dlll!lage, although the tremors can be felt, On 

December 8, 1975, 3n earthquake in Areeibo with the inteneity of 7.0 produced only minor dl!!ilage. 

The tectonics of plat@ movement account for Puerto Rico's seismic activity except fore few 

lo1r'i!!agnitud@ shallow events on the ltland it@@lf. Thete have a randOl!I pattern and no earth

quake@ are eoeoeiated with the major fault petterns on the Island, Geologieel inveetigetion 

show that there heo been no movement on the Greet Southern Puerto Rieo F3ult or the Gr@&t 

Northern Puerto Rieo Fault for millions of yeere, 

Earthquake hazarde have had only minor influence on develoP!®nt on the Island, A site pro

pooed fore nuclear power plant, at Aguirre, was found unsuitable because of geologieel hazard, 

Aleo, the Planning Board's building regulation eontaine earthquake-safety requirements appli

cable to high rise buildiu;m, 

Th@ eollapee of oiukboles iu ar@ms of kmrot topography io another, relatively minor, potential 

hazard of aeologic orizio. lo tbe absence of adaquate foundation mtudi@B, highways and urban 

development in karmt aroa@ aro @~tUM@ built lllh@re tbEK>e is daoaer of collapse. Thie be@ 

not been a meriou@ probl~ in Puerto lieo, partly b@eause of the relatively opar@e population 

of the karst aroas. 

l!SP0ffl)ING TO TB! FIM>IJCS 

The u.s. ~oloaieal Surwoy l!Uliotaio@ a sei!il1!1ologie station at Cayey 'irilieh baa baeo part 

of~ worldwide mooitorioa ootvork eioea 1903. 
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For the last 3 years, USCS haa also maintained an lslandwide network eonoieting of 15 @ts

tione in Puerto Rico and adjacent islands, The network vae eetablimhed with fundB provided 

by the Puerto Rico Water Resources Authority to provide information needed for the 

oiting of nuclear pover plant@, The data furnished by the network are used to define 

the location.of faulta mare preciaely. This lelandwide network vill be discontinued 

becau0e of lack of funds, 

Need: Additional research is needed to determine the extent of J!Ologieal hazards and 

the need for preeautionarl responses, Early attention ehould be given to preparation 

of ~ape, based on soil end rock typ410, showing extent of earthquake hazards, There 

is alto need for evaluation of potential dffl!lage and loss of life if a major earthquake 

should oeeur. 

foastal erosion is oeeurring in many parts of Puerto Rico. Hap 7 shove St!l,!e sites identified 

es having severe erosion, Erosion is destroying not only land but buildings. In the San Jose 

urbenigation in Heyaguez, the advancing sea is destroying oceanfront ht!l,!ea, Near Joboa Bay, 

erosion has destroyed e sehool. Although theee situations exemplify the physical.and economic 

damage eaused by erosion, no lslandvide quantitative estimates are available. 

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

include: Oeean vaves, ocean currents, and boring organisms. Little ean be done to offset 

natural causes of erosion. 

Rwaen activities ffllich contribute to coastal erosion are varied, end in many eases, more con

trollable, For exm!!ple, the con@truetion of s nev structure (such ae the causevay betveen 

Punta Toconee and Isla de Cabrea} can bl@ck the natural tranafer of aand fr~ one area to 

another, Extraction of @and fr~ riwar fflOuths, dunes, and beach@@ al00 contributes to deple

tion of beach sy@tl!M!ls. Construction activities eggrewate the eroeion process in many areas, 

botb at tbe @h@relina iteelf (a.3,, by r®fllowin; eangrowes) end by increasing sadi~ant@tion 

of prot@cting r@@fe. 
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include: (1) protecting natural features, such as mangroves and reefs, that can retard 

eroeion; (2) controlling activities, such as sand extraction, that can accelerate erooion; 

(3) nourishing beaches; (4) eon@trueting jetties, groins, seawalls, and revetment@; and, 

(5) directing development away fri:lffl erosion hazard areaa. 

and aeriouene~f eoaetal erosion in Puerto Rico and about the coots and benefits of 

reepondin; to it. Coastal erosion studies of a few areas already exist, The U.S. Aril!ly Corpe 

of Engineere has conducted several ouch studies -- El Tuque Beach (in process), Munoz 

Rivera Park, and Punta Salinaa,Arecibo ~ and haa developed a plan for beach erosion 

control and shore protection along 0.9 mile of beach at the Condado and Ocean 

Park sections of San Juan, eubsequently authorized by Congreoe in 1962. Aleo, 

an inventory of areas with severe erosion problems hao been eonducted ao p&rt of the 

Need: Comprehensive studi of coastal erooion, Although a planning process to assess the 

effecto of &horeline erooion and evaluate mitigation and control measures io now being 

developed (in accordance with Section 305(b)(9} of the CZMA), there remaino need 

and of the costs and benefits of possible public responses. Such a study should 

include investigation of the erosion consequences of sand extraction at river 

moutho. It should also investigate beach nourishment opportunities (if any) fr6l!l 

be conmidered in this investigation. Such & otudy ohould be clooely coordifU!ted 

with t:he EQB'l!I 208 pl&m:iing proel!!H, with p&rt:icw.&r &t:tEention to the "bl!!i.t -Mge-

REEFS 

FINDINGS 

COASTAL RESOURCES 

. 
,d 

' ' 
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They constitute a food reoource, provide for recreation, tourism, education, and eeientifie 

investigation; and play on important role in eoaotal ecology because of their interaction 
l 

biologically productive than coral reefs. Like coral reefe, hoffll!ver, rock reefs provide a 

The calm vatero and depooited oonde of Luquillo Beach, for example, would be loot if the pro-
2 

ll&efe are created by colonies of coralo, ffllieh are living organisms, Like other tropical 

runoff of freeb veter) beo o~t~s l~r@d eooetol oalinities to tbe point l!Rlere 
3 

obdlov r@@f e~niti@11 b&!lV@l bee11 e1m1plotdy killed vitbi11 a fev hours." 

s~ of Pu@rto lieo'11 coral roefe sr@ threatened by sedimentation sud otb@r pollution. 

S~ of Pu@rto lieo'@ coral r@@fe are tbr@atmnmd by a variety of l!Mlln'e activities, 



u~ly, m@di!il@ntsti@n fr~ dr@dgiug; i,o@r um@ of eomstml laud; m@wm;e pollution; 
4 

ices de Cmo;rej@s ehmnu@l mod th® @semp@ of lmg@@n m@dillMlots, eremting !llmrky wmt@rs thmt 
s 

Coral reefs rmgmnmrmtm sl@~Jzk if mt all, After m r@ef dims, wmve metioo pr@;ressiv@ly 

destroys its er@st, effectively r@moving tbm protective barrier. Oncm destroyed, 

Cm@@ Poliey 18,03). 
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Federal law, however, appears to prohibit tbe taking of eoral within Puerto Rieo'e eoaatal 

zone, The Solieitor of the U.S. Depart~ent of the Interior has concluded in an opinion 

Neede,L_J?!Ohibition of eoral extraction, There ie need for a Cil'iililil!onwealth law or regula

tion to (1) establieb that aquatic plants and coral fonilatione are the property of the 

l!lletural l&aerwee ere tbe "Areas for li'li:'eeervetion and l&storation" (APl'o), provided 
for in federal r@1Ulationo. 
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MANGROVE WETLANDS 

1 
M&ogr@w© ~tl&nd@ &re a ll!mlti"'jiUrp.:i>@® r@@@ure@ prowidios w3ri@d l'Hlo@fit@. Bi0torieally, 

llMIDSr@w®@ ll@\lilr@ wiefflild a@ ar@&ffl @f l@IW @e@'!il~ie pr@duetiwity, prowidiog principally 

~ &od eb&re@&l. Sine@ t!!A!O!JrOW®@ lll'<!lr@ al@@ br®®diog area@ for tb@ malarial mo@quito, 
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louth Co.ult 

huth Cont 

llllrtb CoNt 

North Coe111t 
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0<1111rvH!hed lby &d.l:, tidu; aoe1t 
"'Mrll.111111" of uo1rowtH; de11u1e 
1N1d ,rop roote; D.lllttpltctty 
of telm111de1g doaiae1t@d lby red 
-1row111e1. 

found elOilll ehoreltaa,. cen®llll 
ri'INlrl 0 l&lomllllli diMl!dl.111&1tad by 
rfd llllilt11lro'INI@; t!IIRI wartetiona 
-eoutd 11mi!I tim.timd. 

la!llllest (lee@ than 2 ~. tall) 
of llllll!!l!ftllNl>'II'@ foreeteg leeat pro
ductiver 1r0111 O'il!I hyperaaline 
moils where no other flent can: 
red or black IINln1rowee prodoa
i!IUllt®. 

roUll!ld in INlltne portloru!! of flood 
plainllll of ri'll'@r@ and other fraeh
Wllltar eoura111e, All lllpeciea, but 
rad li\llUllrovca prediMl!dl.nata. 

foW!ld inland in deprea111toa111 whore 
water 1111Cv11111111111111t ie elov. or flat 
111re111111 in1.mdated llll!lly b:, hi1he111t 
ti~®. llack a11n1rowee predo111-
i11U1t®, 

e The idllfttifillld ueee ere cooeietent vith the 
contimllllld functiOl!lingi of naturel 111ystB11® b~t 
ere not nece®lll®rily pennittetll by the l!Mlngrowe 
protective ,oliciee e111t111lbliehllld by the PICMP. 

l!'UICJIPAL 'IIALUU 

Wildlife r@fu1ee1: fie1htn1; puri
fication of overwash water111g pro
duction of or1ente d111tritu111. 

frot@ctio111 of 1beeeltoe1; "lmnd 
butldtn1~! hi1h rate of or1a111te 
e1q1ortlll, wi!.ldltfe hebitet, 

Weter 111toro1e and quality con
trolt aoil.1tmbili1111tion; pan
orlil!lli.ic; wll.ldlife 1upport, 

!zceptioraallJ hi1b resource wel
ues; orgliDic eiqi,orteg Vlllter qual
ity control; wll.ldltfo habitat: 
flood lln1Uen, 

Efficient nutrient trap@; lirutt 
wll.th dOVlti®trees f1eheries. 

nms .UlD usu jiJ 

Leave them 111lo111e--re1eneretion i@ 111lov. 
U~s for indirect oervtcea~refugea. fi@b-
11111. dlea1111111r and c@lllllll!r m1Drt111e watero. 

Coeetal fringe wetlande: 
Tlffllber production poeelble, even 11aited 
cleer-cuttln1. lll€!covery rapid. Produc
tion of oy@tere and shellfish, lil€!cre
mtional factlitiea. hol!lll!a, other mtruc
turee era atilt® poeaible wil.tb sufficient 
buffer t1md other eefe1tB.11rde, 
l111le111d fringe vetlaada: 
!Kore vmlWllble ae aupportera of fieh end 
other 11111rine life. Direct hUlll!ln use-
liait to recreation, ftehing 0 study, se
lective cuttin1. 

Leave them alone. lf dieturbed;, regeoer-
111tion ta eKtrei!i$lJ elov {often ll'iore than 
50 years) and nothin; wll.11 grow in their 
place. 

fhilber al!ld tei:mln prl!lduction. and sewage 
recycling ,oaoible. if precautions are 
taken to llllllint111in natural productivity. 

Sevese recyclin1 and timlber production 
poeeible ae 1001 ee oonllllll veter levele. 
tldel inundation and overland sheet
flOWl!I ere IIYioteined; eee1onel recr@
etio111, 



2 
tb@ir filli@g wee r@gard@d as e publie J@@d,u ~ith modern liNlthod@ of die@ee® eontrol, 

d@sd braneh®@, sod th® r-.aine of orga@ifiim aeeoeieted with the men;rowes, Gradually 

the e@elliffiUl&ti@n of this organic materiel eontributes to raise the soil level, C@fitinued 

Msn1;oves een, ~ ba~d or d@stro~d by dr@d5in;, filling 1 e@dil!i!@ntstion, oil spills, 

end s~t:iB®e by other f!llutante es ~11. Lend reelsmation tbr@.Jsh fillin1 ie the 

lll@@t seri@l,le end direet threat to lliM!l!'l!P'@W®S, L!imd reel!ii!l'leticm of edjeeent areee 

may els@ affect t,Ui!O!P'~• i@direetly by elterin1 tbs veter table. @tb®r t,UJ1j@r tbrests 

~fl@eUq th®s«. Wl\.1111198 9 em old C~•eltb lo ("L®y pare 11,i l®dl!ll!!l~i011 d111 Til!l'n'&@ 
Penta@@®&& y Aridasw. LIiiy lum 40 do Ju~ 9, 1941, 21 LPli!JI 71 ®t ®®q.) ®etablieb@d e 
-El!P'@'li'® p..liey tlu1t ifs i:iw oot of det(;I, Tbl!l llftl HUbliebl!ld a r@dfflt1tioo prO!Jl:B 
ui:id@r tbl!l jurisdiction @f thl!l Lai:id Authority, 110d pr@wid@d tax end @tbl!lr ineeotiw@s f@r 
red-tioo. Alt.hoop tb@ r~l-lilti@il pr@gra of tbl!l Land Autbm-ity vH l!lb®@d@@@d 
yl!lers 1111@. tb® lev bee @lll!!l'®r ~n rl!lp..&l@d. 

' 



of the r~inin1 ones are threatened, About 75 l)l!!reent of Puerto lieo'e origioal 

11M101rowe ar@a ha@ slresdy been de1troyed, seeordin; to eotitw11t®e of the U.S. Forest 
l 

fr@i!il the ~id-1960'@ tbrou1b 1970, for ez~ple, wee iirueh ireeter then during the 
4 

Ody tibout 15,800 eu!llrdH of -oe:owH r~bi. 

Tb@ l!:l!ll!iYildli:lf& IMUf&f:O'Wll\11 d!ll!'I\I l!lbftil 01!1 !!Mip 9, 

There lll'til fi'Wiii kinds of l!MID(!OWI\IS in Puerto lieo, eaeb with diff@r@ot ebaraeteristies 

end different @J!!eial walues, Five kinds of Bangrowee bewm ~en identified (briefly 



4®aerib..d il1l T&bl® 1). i&eh b&s diatioetiw® eb&r&ct@riatiem, w&lu®e, &Dd ~®ft&g~nt 
.5 

6 
Th@ !oviro~ot&l Qu111lity l@111rd'111 N&ogr@V® ~m@lutiou, @d@pt@d iu 1974, 111t111t®111 tb® 

!!!Ill foll-111: 

•• a@atrict ®Inf d®W®l@P!:!®t iu liMl®,l!@W® l!lliiiltl&od111,@Xc®pt twit d@ffi!Mld to be in tb® g,ua@r&l -lf&r® 

by tM ~~t of ~rto JU.co. ~ dlff@loPtit1.t. including iii~. filling. mw cm,agin&, 

in uillltinS or r@®t@rab~ !iiWlgrov@ -t~111 111b&ll be pemitt!i!d only 111e follOVl!l: 

1 
I 
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DE MANGLARES ZOf\lAS DE 
MANOROVI: DISTAHIU"ll'ION AND LIFE ZON!l8 



•• ,Other l!Mlngrove Wii!tllllllda 1 .Any &lteration of otb®r i!M!ngrove 111etlanda shall, 

tot~~ lllltt®Dt practicable, (&) ccmfoftll tea lilJ!.ngrov® ll!l!lruBg~nt plan 

approv@d by t~ Planning Board follov.1.ng i1@W11nee of an Emriro~ntsl l!'ilpact 

Stat~t pur1YA1nt to Llilw No, 9 of Jun® 18, 1970; and (b) limited to the following: 

(1) @®a@otisl ~ilitary faciliti@s; (2) expansion of @xieting e~rcial fishing 

~srina @r @ta@r bostins facility e~cswat@d fr0\!11 dry land; (4) tho@@ p@'l'tiooe of 

cosatsl=dep,11nd@nt ensrgy facilities that emnnot bs loeat@d on dry land or in @Jl*n 

~&e ®Eplaio@d in Cbmpt@r 4, responsibility within Dini fm: tbs jn'@psrsti~ of l!iMfflgrow@ plans 
will r®at with tbs Coa1tal Manaalffll!!lnt Unit. 



a port aa@t@r plan e@rtifi@d by th@ P€U't@ ~utb@rity ~ay b@ eub@titut@d f~~ th@ 
7 

l. Publie ~@r@hip and custody 

Tb@ C~@nffl!l@lth'@ D@p@rt~nt of Natural 13@@ure@s alr@ady has custody @f @~ 

(l) t~ Aauirr@ FIM:'@@t IM!@r Job@@ lay @ft tb@ @@uth eoa@t (2,464 ed,.); (2) th@ 

Boqu@r@n l@r@@t @nth@ ~@t eoamt @f N@y-;u@~ (2,040 eda.); (3) th@ Caiba F@r@@t 

on th@ @a@t e@a@t @@uth @f lmj~do (363 eds.}; mmd (4) th@ Pin@@@& l!n'@@t Ofi tb@ 

2, ~anm1@~nt and 1rot@etion 

N@md: Natural 13@@r~a. Sine@ th@ Cffl!i!iil@n~alth bas lUl!it~d r@@oure@@ awailabla foo: 

C@@@titution lrid1e i!mdfl@t@ 13@@'f'W@ 
PinWM!U!l J'ft'@!llt R@NJlt'W@ 

Ii@ iapiritu lent@ 13@@'f'W@ 
11:l !I'm:@ hM'l,"'\l'GI 

CaiJu1 l!ltti!Ui i'@r/Mt hNi~ 
J@b@~ lay aod N!iir 11@1~@ 13@@:i:v@ 
Puota Pet~cma 13@@r~@ 



Gu&nie& For@at R@a@rv@ 
Lill P@rgu@rlll l@aerve 
loqU®r@f! a111eerv111 
L&suoa Joyud@ Mangroves ilDearve 
Viequoe liolU1Dinneeent lays llD0erve w 

lo lllddition, lll@IIMI ~ngrove ~tlaodt in Cul111bra are designated for pr111ssrvatioo by ths 

3, Dnvelof1!!Dt control!, 

Federal law provides additional protection egainat the fillin1 of ~ost ~an;rovns 

~-it by d®t1yit1g lllD "nt1dors-l'lt," Aleo, @oy F111d111r11l pl!l.n!!it iwst be eoo1ii1t!!lnt 

with this coHtllll ~tmlllJ-iU; Vf:'Olrf'&~.w:, The cutt1ug of -lrf'OTI!lii! 18 li:Wt liNbj«.et to 

Th@ CO!i!!ila@Dfflll&ltb bas not 1111tmbliah111d @pGeifie rul1111 for dev@lo~fit iD afid ffll!lllr 

mau;rov@111; 111~ 5uid111lio@@ ~rill pi.-111p!U'@d by Dlfl 1taff im 1973, but tbey ~r• oot 

ill f@d111r&l ~ 1lil =ludfid fr~ ill r@c~oo Mtur&J. ra1111rwfi!.1 &nd dHi~too 
l!lplllC:UU pl@HDi..na,Ar~. 

1!1'11 S~eul Pa~ Al°CMIII iarlil the "Arna of P111rt1eullilr Coru::1n:n" (&.PC' m) providoo for in 
Fad@r&l r111~tio1M1, 



Tb@ Puerto lie@ Planning Board h@e prot@et@d @ffllll@ ~angrov@ ~tlaodm by lU!ll!@@ing 

protoetive e@oditioom during tb@ d@v@lo~nt eontrol proeemm demerib@d io 

Chapter 4. '.n!@o& eooditiono are oft@o ree~nd@d by th& Eflvir@ffl!l@ntal Quality Board during 

itm rewie~ of eoviroQ!lMintal iapeet mtet~ntm. 'fhP dor@ d@t@il@d a&DSTMP@ ~tlood 

l!@liei@m established by this progroiilil d@e~Dt ors to be &ppli@d to public as ~ll am 

private land, via that m~@ eootrol proceae, @@ ffiilll as in evaluating application@ 

for C~@offiii@lth and Federal P<l!~its. 

It is iap;:-eetieal at thim t~ to identify io advaoeo every @it@ to l!fflieh this policy 

applies. Ceao-b:,-easo evaluation @f th@ iapaet @f prop@1@d d@vel@~ot @o m@DST@Ve 

~tlaodm aee@rdiogly rlll!fA@ins ea,eotial. lo a few instaoees, h@~ver, it is feasible 

to identify io edvanee particular sites vber@ mao;rove preeerveti@o is@ p@rlill!iill@uDt 

@bj@etive; these sites bavo boon ree~oded above for designation em Natural 

leeerw@m, Nao;rove managOIMl@t planm, ll!!llotioned above, ~ill detail applieati@n of the 

policy to @th@r mangrove ~@tleods, 

Need: r@!Ul@ti@n p?@hibitio& maniv:ove alteration. Planning l@aulati@'i! ·Mo. 13, tb® 

Fl@@debl@ Areas l@gulatioo, should be ~oded to prohibit m@@""l!!lade alteration of 

aangr@V® "thuds within C@Htal hii;". h&111:,u~ ar@as (exe@pt dt@rat:i.0011 show not 

to increase potential flood dlill!iill@I®). Future adoption of sueh a regulation rill 

b@ roquired·in any event by Federal fl@@!! insuranee re;ulations (24 Clll'I 1910, 3(0)(8}); 

41 Fl 46978, Oetob@r 26, 1976). 

I. PIOT!CTlNG MANGIOV1!:S AGAINST SEDIM!lfl:'ATION, OIL SPILLS 

M@asur@e to redue@ dll!!!laJ@ to IMl!!ST@V@m frl1ill s@di111,1j!ntmtion and oil spills mr@ 

dieeuH@d in pl!lrts @f this ;:,eport d@m' ... og with "MiElimidna @r@silHI .illld @@dwntmtioo" 

.ind "l@dueing da.l!lg@ f;:,• @:i.l gip:i.lb" io the e@etion @Iii C@llH!ltd Wlllt@rs. 

c. PIOT!CTlliG IWiGIO'IIS AGAilfST SOLID NASTI DUiPOSAL 

Alth~gb vari~s l!!!Ulilieipaliti@s b@v@ used ~gr@v@s as @@lid waste dillll'@lllllll @it@@ in 

the peat, th@ IQB rel'@1!'t@ tb@t E:mly @iM ~ Salioa11 ~ eootinu@e to do so, Salin@@ 

vill @001! te~in@t® thia ,~aetie@ in fever @fa Ill®~ sit@ ia@ar C@otrml A1taill:"1<'eo 



Dunes onee provided i•portant protection againet store ourgee along nueh of Puerto Rieo'o 

north eoaot, The duoam that orisinally extended along much of Puerto lieo'o north coast 

provided imiportant protection to life and pro~rty ae well as naturally limiiting eoaotal 

erooion, (See Hap 10,) 

~cause of msoaiwa !and extraction, fav dunes nov remain. The extraction of oand for 

use in e!'fflstruetion bas e~pletely eli~inat@d ~any kil€!1!11eter0 of protective dunes. 

The few that r®1Bain~prineipally at Ioabela,pluo a fav at Joea de Cangrejoe and eloevhere~ 

bawa in ,11oot eaooo b&en radically reduced in oi~e. Dune deotruetion ie not simply of 

biatorieal intereot; it is continuing tciday. 

Dun@ deetruetion hmm ineroased_potential dm!l&J~ from stonruJ 1 although the ~ct ~tent 

ot the ineraaoe io not_y!t kn@'lffl. Tha vhola or partial rl!!Boval of dunes hme enlarged 

tbe arose oubjeet to flooding during hurricanes and other eto~1. Until e~pletion 

of detailed flocid mopping of those mreao, h~v&r, their exact extent is unknown. Dune 

r@!1!lowal he@ also probably contributed aroatly to eoa1tal @ro@ion. 

~ 

The Objectives and Policies alellMl!nt of the Planning Board's Land Uee Plon, quoted in 

Cbmpt!i!r 2 above, lune rHtablhbod, rH get.l'l!rel policy, thfl avoid&oee of "activities 

&od land 0ubdivioicm vhieh e6Uld eauoe the deterioration or destruction of ••• dunea •• , 

(See Poliey 18.03,) 

11\ll'LD!N'.!'Ili'iC TU POLICY 

A. l'UVllffIMC UCISSIW. !Er.rlitACTlOJi'i or Ulm FIOtf HOTICTIW Dl!QS 

l, C@lllil!limffli!Altb raaulati@ilo gov@roio;o.md extraetion 

C@.l!!!i!OO'lft!Altb lffll1 prf:lhibito the ®lttrmetiou of ©and, frffl!I dune, ~r any other 

@@urem, on wmblie or priv&t@ property, lll'itb@ut m ~li:'l!lit fr~ tho ~part@ant 

@f l&tural ~@mire@a. Sant @Jrtraeti@u fr~ o&vi;abl@ ~atmre (river m1mtbo 

mod oub!!Mlriom d@'il'@site) ale@ requir@e & F@d@rml pm~it frOI! th@ A~y.C@rp0 

of 1Dgi11@mn, (Imm dieeuod@u of dr@dgiog 1111>d filling in the 1111etion on 

CoHtd Watmn.) 



A r@e@nt C@ilU@n~@elth etetute (Lmw ff@. 144 @f June 3, 1976) etr@ngth@n@ etmtut@ry 

requirffllil;l,nt® 3@verning ~l!:'!!lite for @gtreetion of eend, grevel, end @tber ~eteriel0 

fTffll! tbe eerth'e eniet. Additional nnvir@m!l@ntel feetOf'e e~eifi@d in the lew, ~u@t 

be e@n0idered before euthorizing e ~'!:lll!it; ~'!:lll!it1 r@ll!lain in f@ree f@r e shorter 

t~; the fine fen: illeaal egtrecti@tl ie rei@ed, end @fflllini@tretive finee ere 

euthoriged, 

Ale@, e e~eiel fund it ereeted, frll!l!il royelty ine~, for uee in effl!lini0tnring 

the li@w end polieina extraction. 

The law eovere @Xtracti@n in annnrel, without explicitly differentietin; beech, 

dune, end other ty~e of deposits. This s~t~s er®@t®e an eg~ctetion @n 

th® pert of ~titi@nnre that all ~'!:lll!it r@queste vill b@ 5ov0rn0d by tb® @@!Ml 

mtandarde r05ardl®ee @ft~ of d@poeit. Affl!lioistrativ0 diffieulti®e s~tiliMle 

raeult, particularly ~®n diecr@ti@n ®ll<®rcised by DIii p;1trsoon0l is e@;lll@t'lcU®d 

as diseri!!linatory. 

Need: l@vieed r01ulati@nm. To obtain tb@ full b@n@fit of the statutory ebang®®• 

additional rafin~nts of th® r0guleti@tls pr®p@r®d and @d@ptad et th@ and of 

June, 1977 could @nh@ne® their effeetiv@nese. 

l:lhil@ th® r01ulations dietin1uiah differ@nt type, of @xtraetion, ~ore a~cific 

standards fin.' eeeh t~ @b@Uld be ant. The n@@d for distinct et@nderde is par

ticularly i!!lport@nt in coneid®ring poaeibl® agploit@ti@n of aubllierin® d®po@ite 

as dieeues®d in th® section @n Send for C@n@trueti@tlo It is ax~ctnd that 

any eubl!ierin® sand @~ration ~ld prcduea two to four ~illi@n cmbic lli!illlt®rm 

p.;lr y®@r. Thie @iB@bl® pr@dueti~ V@Uld e~atn unpree@dnnted pg'@blo!illile~of 

dietributi@u. f@r @~~le. and @f l!Blilrk®t dll!llinene@ by a f®w lar;e fi'nll@. 

2. lnf01:'e®~nt_of extr&eti@'II re;ulatitl'il@ 

lnforell!l!IM!IDt of m&Dd ®xtreeti@u r@,ulmti@u@ ie a problffli! @f l@ilg etaudi@g in 

~rt@ lie@. There ere really two @nf@rc~ut pr@bl~a • 

•• The fi:E'at @rimes ~en p!ll'!:lll!it b@lderm~@ft®n ler;m=@eml@ e~reiel @~r&t@r@ 

e~emwetiug du@e@~e~tr&et eor@ @&@d than tb®ir ~~its alllffl'o A ~'!:lll!it 1!13Y, 

for @xl!!lllpl®, ellc.v ~raeti@il @f emly pert @f e dune~e@ tbat tb@ duDll! will 
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r~io mwailabl@ to pr@wid@ ®88®otial pr@t@cti@n mgminet et@'l;ffl eurges. 

Wh@o ®~tr@etore take mor@ thon psri!!ite outh@ri$@, e@ri@u@ d4'l!!!@$@ emMtim@o 

r@eults • 

•• Tb@ a@e@fld pr@bl@!i! arie@@ vb@n sand is @ztraeted without ooy psrmit. 'fh@e® 

@ztreet@re @ft@o @l)il!rot@ ot a v@ry lilillall eeale~typieally @o@ @r tvo m@n 

with eh@wele mod@ truck. 'fh@y @ft@o t.u:e oood fr§l!I public beoehee, ood •~ 

of thEill!! hove d@o@ eo f@r years; they do n@t think of thlll!!le@lves am eand 

thieve@. Theo@ DIB!!fflr@us, lll'lil@ll-eeal@ @jl@irotors r@preeeot mo @~e@@dingly 

diffieult ooforel!l!ilM!!Dt problffll!. 

Hood: Lor1or, ~tt@r troio@d etaff. Tb@ D@porte®ot of loturol l@e@urem@ om@d@ 

o 24>rser, ~ttor trmio@d oteff, oe ffiilll oe mor@ 3@pbietie&t@d equi~ot and 

l!!!liltbods fin' survoill&nc@ of oaod ~roctioo. 

3, Naoog~ot aod protoetioo 

Ideally, all pr@s@at and f@nil@r duo@ areas of Puerto lieo would b@ d@eisoat@d 

as natural r@s@rvos; tbie id@ol @b€>Uld b@ sttsinmd as rapidly os poeeibl@. 

Att@il'.!lli!@ot is impractical, bOfflllv@r, until suitable altaro&tiw@ e€>Urcos of sand 

aro found for tho cooetruetioo industry, Dutil than, SO\l!!@ axtr&etion will 

prob&bly cootinu@"""'"Withio r@gulst@ry limits iot@nd@d to pr@s@rv& tho most 

@seootiol pr@t@etiva fuoetioos of dunes, 

M@®d: DE1lsicn•tim1 of Se,ei&l Planning Aroas. Th@ f@w ro!ill&ining duns areas 

er@, b~vor, ar@@e of iotooes conflict ll!ll31»l& CO\l!!pil!ting do!i!!aods: For flood pro

toction, f@r sand oxtraetion, fffl:' r@eroation and tourilil1lll, (This is notably 

tbe eoeo in tb@ leo~la area, vb@r@ sand pits and e~r h~e aro @fton Oi!ly 

a f©W eetore @part.) As ouch, tb@ dlffl@ arose ab@uld roeeiwo attontioo frOffl 

C~nffl!l8ltb @ffiei@ls ic alloc@tic; tb@ liaitod raeoure@e awoilabl@ f@r 

inw@nt@ryiua l!liMt datailod planu~. llotb prioeipol dtml!l aroai r~niDS in 

~rt:o lie~b• lao~la .md loea do Csmsr@j@a m:-®as~m:-e aee~dioaly inelud@d 

~- tb@ S~ei3l Plliffluio; ArDas d@8ilft®tod in Cbapt@r 4. 

!:,oog:t@'nil o@@d: DEllei;oetioo of Matur8l_l@~@rv@sj reaulati@ns prchibitin; altar

!!!!!• As SC@@ oe ·altornotiV® @lmd sourcoo ~ffli!@ avoilabl@ for tb@ COi!Strueti@n 



BEACHES 

Need: Alt@roative aupplr eourc@s. Protection of dunee (end even public 

b@eehee) by regulatory meane vill r~in difficult~both at the policy end 

The besehea of Puerto iico ere comet!,.l reaourcea of great im~r,SJ!nce. Theee beaches 

wary frt!ll! tioy pockets to broad depoeita sa much aa a kil~ter in length (e.;., Nedi@n@ 

Rico for recreation and touriam. S@.l!le 109 kil~tere of the ialand's 608 kil~tere 
l 

of beeehea ere ~turelly auited to be prill!le recreation b@aebea. 'fboao ore aboWI! €lil 

Nap 11. 

C@i!IIP?aitic:m of the individual b@ael:! az@tfi!!li@ ia d@:e!ndent @ft tbe aouree of ewsilable 

b@aeb liM!t@riela. There !11!1'@ tbr~ d@il!inamt ll!linerel aae~le;ea vl:!ieb eberaeteriBm 

heavy mifi@r@l eaa~le1eai end eeleiU!!i!! em:-b@il3t@ aeode. The iaolaticm @f iRdiwidual 

b@3eb ayat(l!i!!!li ia ~pbaaimed by at~ikiti& difference@ in e~aiti@D b@t~@o IM!i!Y llldjae@ot 
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l!ir@11io11 i11od w<11:11r pU.uti.@11 aff@et b@eehu H well. u @their put@ of the cout. Eroeion 

bae draetieally r@dueed the ai~@ of &@!ill@ b@aebeo; r@eponsive IM!aeureo are considered in 

2ublie: 

A. M!lgml barri@r@ 11sclud11 the public fr~ m few beaehee. 

D. l@arby bi5bri@11 buildin;11 ~•Y e11@e @b&dOtl@ or vi11u@lly d@l!l!iast@ tb@ ba11eh. 

E. Tb@ 11arrOt1 strip @f be®eh 11v11ilabl@ to the public ~y prov@ too •~all for opti~lffll 

~Almo, J@d@rai i€1W ap,ar~tly pr~ibit11 ~raetion of 11snd frC!i!!!I eu~rg@d lsude (b@low 
liil$@1l hi;b tide). ~@ di11eu1111i@n abov@ in th@ 1111etion on ill@f@. 

7l 



"l!lpl!le@ @'ii th@ @@l!ll!ltl!l • • • tlu1t itl bli!tluid b:, th.i .i@a in ita @lbb @'!id fl-"' :ia inel11d@d 
l 2 

The ll!lm:idWII 11:ime ia public dffllll!lin. 

The priueipal lilite@pt:ione l!lr@ beaehee on the Federal •ilit:ary ra0ervat:iono at ino@li!W@lt: 

i@l!ld@ l!lnd in Viequee.~ A nt!!!ibl!lr @f addit:i@nl!ll bl!laeh®l!l f@lt'iMlrly r@a@rw@d for r@er@l!l

tiood uae by lllilit:1111:y !)@raonnel C@.3. "Crl!!!lhbol!lt:" in A111@dill111, P11nt:a S111rdin1H) 

Sp@uiah ero'lfil ar@nt:o, iaau@d prior to the La~ of Porte of 1886, _amz @ut:hori11:e I!!~ 

priwat«1 llllnd@m'!H'!I to @xelude the llllllD@rd publie trim 11~ i,41111eh 11n.1111. Th@ Dmibl!lr 

of aueh 1rant11, tb@ir 1@$1!11 validity, li!Dd the b@aeh &r@a11 aubjeet to thllllill ar@ unel@ar. 

re3i@ter@d sraots ~ld b@ l!llil~ditiou11ly @djudie@ted io a @aooer f:i.l!!ed by t:b@ 
3 

1l!ie l@g@l status @f tbe Caribl!l Biltm:i B@tel aita, f~rly plllrt @f tb@ Sao Juan 
Rav@l Stati@o aod 6@11 b@ld by a C~ll!lllalth 111ow@rfflillll@t: e@rp@r&ti@o IUB~r a 999-year 
leas@ sraot@d by tbe feder@l sovar~ot, i11 unique and unele@r. (!!kle @pioi€ffl @f tbe 
Att~y G@!~ral @f Pu@rto lie@, N@v~r 25, 1970, aod La B~a v. Trib. d@ C@fltrib
uei@@@@, 76 DPI 9%3 (19S4); a ri;bt to ®llteluds tbe public from• bl!lseb @n that @it@ 
bas ~o aasart:@d. Tba F@derally ~d bl!laebem @f Culabra .Ill:'® dimeum~d in tbe 
Cul@bra l@~ot: of tu Pu®rto lie@ C@li!fllt:d lhtH111-ot ~-. 

7% 



2. 

,@n@ral public .Wllase !!lOre appropriate use is determined to be in the general 

~lfare by the Cov.i~nt of Puerto l.U.eo. 

S~ bsaehoa, thoush legally public, ara inaccessible because the public cannot 

crome adjoinin1 land to reach th@l!I. In aOiille places, there is no logal right to croee 

the adjoining land, ln otbere, a right of paouage exists, but there are practical 

Lack of aecoas to tba coast bas not traditionally ranked high among Puerto Rico's 

probl€l!!la, In to'lftls and cities traditional street patterns often provided access. 

*A planning proeosm for eboraline aeeota ie D@V boing dowolopad in aeeordanea 
with ioetion J05(b)(7) of tho CZMA. 



Th® @ce@@@ problli!!ll h@s attr@ctad most attention in_ th@ u@rtba11t pert of tho -!,@laud, 

ffl'l@r@ @@vorml eh@r@fr@ilt project@ @re e@neentrat@d ~n outlying mreas el@@® to the 
l 

Unl@@!_ new ahorefr@nt deve1oP!!nt provid@s aeee10 at l@a@t equivalent to that provided 

in th@ past, exeluaion of the 1eneral public frOIIII publie beaebe@ eould bee~ a 

serious problem. A@ the eiti~ene' report, Puerto lieo and t~, put it: 

tensions they inevitmbly create. Steps are needed, end needed now, to 011ur@ 
2 

that th@y do not ari@@ ma a r@@ult of develo~nt@ bein; approved. 

Tb@ Obj@etiwem @nd P@liei@e el@~entm of th@ Plannin3 B0ard'1 Land U@e Plan emtabli@h@m 

the follovin1 the following policy on public mee@am to blil@chee: 

"To avoid tbe unneeemeary l@ae @f @pti@ne fm:: future um@ of th@m@ r@e@ureem rnmultina 

frO'!!ll tbe e1teblimh1M1nt of ne~ actiwiti@@ @nd from euthori:ing 0ubdivi1ion1! Th@ 

follovina criteria, ll!lllODI @tb@ra, muet be considered: 

tt 
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w:i.eb "lllllilY int:€llrf€llrill i11 m11:1y v@y with t:be fra€11 aecau @f 'i:h!! public t:o t:he Hlil 
J 

f111cilit111t:e UW€ll by nbor€llfrout l111!ldt:ilffl111rm while prevl!nt:ing acc111111s by t:be 
I,, 
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N@@d: Beach ace@ss pl•,!!,!• To provide guidanc~ in safeguarding and increasing 

aeeess, th@r® is ne@d for a b@ach access plan designed to assure m,axim,m, 

fr1mt aeeess @qually convenient: SC!llil® of th® more rusgod areas can b@ 
s 

@U®etivel:, l°®Hl:'V@d for th@ bu-d:, f@w." 

•• th® varied ~eons ,y llfflieh aceem1 can ha @atabliahed. For @gllimpl@, e@astal 

to a1sure that »mblie aee&ts d@.lt not itaelf preweot enjo~nt of tbe b$aeh 

(®•I•, ~r® Cllil:'® are pW:'kl!ld on tb® beach itself). Sine@ it is iii.practical 

to provide optil!.\ll!lll facilities for all 109 kil~ters of potential reer@@ti@n~l 

2. ~guirio; n@~ sh@r@fr@at projeet6 t@ provid@ 8Ce@ee 

Th@ Plm1oia1 l@W:'d b@s us@d the dev@l@pm!!!Dt el'mtrol pr@e@s®, described io Cbept®r 4, 

to il!.pl~nt e 1.msetandins ~licy of requirias public eeeossweys @I: @bor@fr1mt 

i 



projoeta. Approval of th@ C@rr~r Uot@l, for 0~1mpl@, was conditioned on th@ 
6 

natablish!M!nt of a public aee@ss~ay frfflll th® hot@l parking lot to tbn ~aeh. 

Sliailarly, eonstruetion of an aeenaa road to tho boaeh was rnquirod botWl!!on tho 
7 

As a romult, @g,®eifie aeense al:1:'ana~nta aro nstablimh@d on an!!!,~ baais 

for naeh projnet, without dotail@d policy auidanea and umuslly without public 

awaronnse or dieeuesion. Tho resulting al!:Tan1~nts vary frl!!!I projoet to projnet 
s 

Nood: lo1ulation·nr otatuto SP4!Cifying aeeoss dedication roquir~nts. A rog= 

ulatinn or, proforably; a stmtuta ihould @atmbli1h with eortainty the oblisation 

i@eurity p,:'®elud@e p;llblie u®lil, Oi' (') tbm publie aeeoe•~•Y l!l'ffllld adwor,oly 
9 

is inapprop,:'i@t@ aball ~ C@ll@iatont vitb a ~aeb aeeoam plan ro~nd@d by 

tbo i@erotary of Jatural ~enureoe and adopted by tb@ Puerto lien Planning 
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Tb@ regul®ti@n @r etatut@ eh@uld eeeur® th®t th@·eee@eovey ie ~R!l@n@nt, Th@ 

f@llc,wioa ie r@e~nd@d: 

In priwat@ d@v@l@~nt@, public @ee@11 ohell b@ @neur@d (l) @ith@r by d@dieeti@n 

off@@ title or en @®e~nt for th@ r@eerv@d eeeoeevay to a public eg@ncy, or (2) 

by th@ recording of a d@®d reetriction, ®t the OVll®r'e option, D@dieet®d eeeeee= 

veye shell not be requir@d to be o,.n@d to public ue@ until e public ag@ncy or 

privet@ aeeoeiation e1r@@e to eeeept reeonsibility for meint@n®ne@ end liability 

for th@ aec@ssvey. 

So that ti'!.@ ;@n@rel public may b@ aware of arren;i:ID!!lnto med@ for its ace@em to th@ 

coast, the r@;ulmtioo @r mtffltuto should r@quir@ public notie@ and hearing before 

@pprov®l of any ehorefrout devolopl!lolnt. 

3. ~@~nt purcbaee of ®eeesmwmye 

The b@aeh aee@e@ plan, r@e~oded @bow@, ~my show that public pureha@@ of land 

(or ri;bte=of=vay) is 3ppr@primt@ to provide mcc@om to Siffi!@ portion@ of the comet. 

This could be true, for @~m11ple, in @01!!® rural mr@es ffll@r@ eeeema is blocked mud 

l!ffi@r@ no sbor@frent devolo~nt i@ planned, 

V@d@ral fin®neial eosi@tane@ ~my b@ available to aeaiet iu th@ purehae@ of eceeas

~@ya: 

Th@ F@d@~®l L@nd and Wst@r Conservation Fund Act of 1965 ouebl@a tho H@rit®g@ 

Corui!@J:Vation aw! iii,cr~tion Service to provide fund@ to Puerto Rico for outdoor 

r@cr@llltion sr@ss &md fac1!iti@s, 

A r&e@nt ~nffli!l®nt t@ tb@ u.s. C@®stsl Zoo@ Mans;@.!lj@ot Aet (Soeti@n 315(2)), 

sutb@rii@s F@d@rsl aid f@r tbs aequieiti@n of land to prowid@ for aee@so to public 

b®aeb@s sod @tb@r public coastal sroao of particular vslus. 

To obtain F&d@rsl aid uod@r thsss pr@IT~, b@W@w@r, tbo Cffl!ffl!@n'111i!islth ll!NSt provids 

1M1tebio1 funds. lo tb@ future, e~p&tin; dll!!!l@nds for funds may losv@ tb@ C~oo$ 

t!'111@ltb unable to sff01:d substantial l!!mmaots to scquir@ beach aeeaeewsys. 
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aee@se plan, alr@ady r@e~ndad, ehould ewaluat@ the n@@d for C~onveelth pureh&@@ 

of additional aee@0svay1 and should
0

id@otify aeeasmwayo lllt1ose sequisiti@o has high-

~alth or public corporations. It l!Mi!y be possible to open one or more of these 

proi:mrti@s Without ~erifieing resources or other public needs aud Without 

Need: Plsn el~nt evaluating feasibility of providing pae1a1e• The baseh seeees 

plan already r@efflill!l@nded ehould (l) identify all shor@front properties, owned by the 

C~n~alth or public eorporationo, that .could be l!!dllde accessible to the ~€!llerali:ublic; 

(2) i~~tify :IJl&ccnssible b®;.ehes tlM!.t could be l!Mi!de accessible to the general public 

5. Protecting and clmrif!ing egi1ting mecessvmys 

Lsw sod euatt!'!l!mry use 111sy have eraatlild important sceeee rights to the coast. Pro-

@11:ty fr• "t;,- ~-oriel," Iii llilgal right of pHSll!.llil a:id.11U, Use must have 
10 

blilgun eo lwg @;@ tb&t "a&n e@1n1ot r-blilr" tlllil 111~11t wan it beg&n, ,md 
11 

alll:@@dy 11:lile~odlild, @b..uld id1i111tify lon1etlilndio1 aee@1111~1i1y11 that msy bev@ b@an 

ut@d gine@ "t~ ~~ri@l." If mffli!Ct@d property is l@tmr d@valopad, these 
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c. S0rvidU111bre de vigilancia. Th@ Lav of Ports of 1886 @stabli&h@& a servidUl!lbre 

d!, vi;ilanc::ia ("111&e61!N11t of vigilaoe@"), 11ppar1111n: ly to hcil.iu1te the gov1,1r1:1-

l!!@t@r strip is iepass@ble, ehorefront landoffl!ers must p&!!:ffiit authori~ed ~opl0 
12 

to pass at II eonve1:1ie1:1t plac@ 11@arby. 

As,eitis@111' r@port, Puerto lieo and th@ Sea, not@d: 

Tod&y, am· eo1:1ee1:U &bout pollution mod its cons@qu@nc@e (such as fish kills and 

oil spills) aeeeotu&tos &go=old n@@de for vigilanc@ over eo&etsl aroas, it is 

entire coast of Puorto lico. To create auch a right anew, if it did not 
1S 

already e~i,t, 'IUl)Uld b@ enormously burdeni@!II® and ®~~naive. 

Tlla validity @nd iotarpratetioo of the earvidumbr® er® unclear, ho~v@r, 
16 

"i:fuly·ripit1-of-way tbat are eootiououe and apparent may b$ aequired without titla. 
I@® Civil C@ds, Art.475 (31 LPJtli 1653). An even proloo1ad, eootinuoug ue@ ha1 b$@n 
iotarpll'.'®lt~ aa au&® tolerated by th@ OWfi@r, 'lfflO may prohibit it at any t~. Saa 
G~naae Vo· O'laill, 1962, IS DP! 170; Nm."tio w. CM:'1;'ae, 1954, 76 DP! 12; ~net v. 
1.ligi1trador, 194S, 6S Dll'I 489; Polane@ v. lui&, 1939, SS DPI 78S. 

~@ ®£lillll law s1tabli1hae a earwiduebr@ d@ @alw411i11i@nto (aas~nt of 1alwa1e ai!d 
life aaviog"). 1U:t@ndio1 20 l!Jllllter1 ioleod, appar@otly fo,;, tb® benefit of ebip-
ffli:'®Ck@d aail«.r@ sod fiaba~n driven f1:'ffi!I tbe sea by @tln'llle. Even if thi1 
aarwidU!ii!br® r~aios lesally valid, it ap~@re to er@@te oo acc@sm ri;bt1 @nablina 
tba s@n@r&l public to get f1:'!'llll tb@ bipivaym to th@ eoamt,. Any @eeees ripitm 
er@@t@d @p~mr to nan fr• ,1u1a toward lanad, not tb@ @tb@r v111y @rou11d. 



Need: Statut/1 reaffilrl!!lina legal validity of '!.!!vidtffiibre. To r®!;ov@ present 

lesal uneert111intiee, b@aeh seesam legislation @hould include provisions resf-

C. u;~vrnc SQUATttRS FROM TIJE COAST 

Squ111tteu hlil'li'li!~ built tlt?,!_!:tuna on publie proP!rty--both l1mde mnd v&ter~:--mt e®v®ul 

coutd lociu:ionl!I. Tlui l!!IOtH: videly kmll'lfil of .tluue im,uio1u hav® occu.-.-ed mt 1111 

!!!.! aquatte.- probl®li!l along the coast of Puerto Rico has tllro o~. One, l!lhieh is 

not lil!!lited to public lauds on tbe coaot, arise• from an acute shorta;e of housing 

The probl-. puticul.lllrly the Zli!illOVd of ut111blit1hed @quitters, is exeeediugl_y dif-
1 

ficult to solve. !ven though 0quattin1 is illeg1l, the rl'!lllov1l of existing squatter 

l. Coutrollina future land iuvmaionm 

The Cffil!l!l!@u~altb ham e1t&blimb@d a detailed sdil!iui1tratiwe procedur@ that pe!:ll!ite 

rapid action by the re0,000ibl@ e;eocien to te1'1!llioate o@v land iowaaioue and prevent 
2 

~e aquatter probllilll!! io Culeb.-a, as well as tb@ 0peei111l lave and progrfflll@ establiahed 
to re@~d to it, are diaeuased io the Cul@b.-s Se~ut of the Puerto lie@ Coamtal 
~.mag~ot Progr~. 



3 

equattera on beach@@ (or any other part of the mmritiee zone) cannot @btain title 
4 

In Culebra, squatter@ on public dOl!ilain land may be rl!!liloved, but a hOl!le·eust 
5 

Supreme Court of Puerto lie@ concluded that the Public Service C@limlission lacked 
6 

jurisdiction in the emtter, 

~eed: Sensitive regulation of established squatter CO'il!!illunities, Provision of hous= 

in; for n@edy squatters, thgu1h eesentisl, is nots sufficient 1owe~ntsl response 

! 
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D. PIOTECTING BEACHES AGAINST 'nm SBADOWS AND VISUAL DOMINATION OF HIGH-RISE BUILDINGS 

BiJh=rise buildio;e on sho~efr@nt proJ?!rty e@st sh@dova on s~ ~lie be@ehes @nd 

d@mioate th61!!1 wi0ually. ln the Coadado and Iola Verde sections of the San Juan Netro

politan Area, tall buildin;s east shadovo on public be@ches favored by aunbathers; 

durins the winter touriat meason, l@rge sections of beech @re shaded during li!i!UCh of 
l 

Future develOjl!!flt need not east shadovo on public beaches and other eoa0t0l @ream. 

At the vinter eolstiee, ~en northern ehadovo @re l@ngemt, the longest 1had~ betfflllen 

buildin;e are aet back th@t distance, they will not east a 0h0dov on the publicly 
2w 

@!rffl®d maritU!le zone. 

Thus, a building @et back 2.5 till'!®e ito height would not appear to confine or d(l1lllioate 
3 

eotabli@beo, om 1an@ral )P@liey, tba ow@idaoee of " ••• tho c@omtruetion @f building, 

in baeeh araam and di@e1>Yro10 aetiwitiee @r land oubdivisi@n in .neighboring arooo 

liilbieb ~ld ••• prewoot fro@ aeeo00 to and anjo~oot of th@ eun by tb@ eiti3@ory." 

(Sao P@liey !7.04.) 

"'Granter eotboek@ may bo oooded 10 o~o eoeoe for other purpomoe, notably for pr@t@etilffl 
of buildings frll\ill coastal @t@rm mursne. Sae section of Flooding (including Burrieano 
Flcodin;). 

13 
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o@~ buildioas to be eet baek fr@l!l tbe ~ritU1e ~@ne m dietmoee @fat leaet 2.5 t~s 
4 

their b@i3bt. This requir~ot appliee in all 2@ftiog dietriet@, Pr@wisi@il is ~@de 



1:, .t,MTECTING IJID l!l"n,uGING Ptmt:u:: 13£,\0i 'ROWINGS 

FINDINGS 

Tb@ W!ilrrow ettiP of beach aeceeeibl@ to th@ publi~ ie oft@n too !ill:!!411 for @ptil!!IUl!I 

r.ecr~tiOW!ll um@, lv@n at littl@®ueed rural ~ch@e, r@er&etiorui.l opportwi.ity l!MIY b.. 

&~e~ by a111eur~ public eccffl®e to eh&dy arW!le bey@rul tb.. vageteti@n 1~, At 

int®nsively ueed b@echee, still llfflr@ epac@ ie n@eded for parking arul @th@r fecilitiee. 

The 1M1rr~ b@l<ilch stripe eec@seible to the public et Ul!l\ny loeatione are iEIJ!luffieient to 

fl!&til!fy tl:Mlitll@ lilG@dS, 

There er® opportuniti~e to ®nl.erge the publicly aee@esibl@"\lllr@aa, prineipelly by 

ecquiri'i!'II ehor•front prop@rty at the til!!le of develofllllent. 

1U:SPONDING TO THI FINDINGS 

J>cguiring ehor@frcm.tl&nd ~d f&eilities &t eo&mtal dffi!'elopl!l!!!,t!· 

ll;.v@lopers hlw@ fflOilllilti!Ms d@dk&tlild fflhorefr1mt prop!ilrty to th@ ~nt.'u.lth, They hl!ve 

don~ eo. for ~ple, in conjunction vith th@ @stablisha@nt of coamt&l roadw 

(e.g., L®vitt@VD), '.!:he d@diC!ltion !il!IIY &l&o be mpeeifiC!!!lly for r@cr~tion&l ume 

(e.g., Perque l&rbom& in ~ture@; the recre&tion wpac@s in th@ Vaei&l Tal@;a proj@et 

&ffl approved by th@ Pl!UU!ing YlkMArd in 1975). 

Planning lkiard Rl!!gulation No. 9, the £.ommun1ty Faeilities 'Regulation, obligates d@velop@rs 

to furnish aitllle lllld f&ciliti@s for reerlMltion in n@w developmentm. Tb@ regul&tion does 

not, hov@ver, emtablieh sp@ei&ll requirt!!!!l@nts for mhorefront projects. No provision 

r@quir~s (or even ~lieitlJ authori:es) the eubmtitution of co&stal recr~tion sp&c@ 

arul facilities (e.g •• parki'i!'II lota, bath hou~~s) for the bameb£ll fiQldll &rut playgrounds 

norlll!llly requir~. Alt~h th@ ~rd autkwr1~@d much a trwi~off at V3ciffl T3lega, tliim 

w&s done molQly ~@ ~ ~rciee @f d1ffleret1on. 

NHd: lefinfllliM1:1t of hful&tion lk!. 9=for cM.l!ltd dti.mt1ou, P~ .ll@S1AMtion Bio, !ll 

ehould b.. ~@d to !!l!!ll~ ~licit p~i@D for ~cb r~cr~tiffll mpaee 111nd faM:ilit~m 

at mborefrffl1t dl!IV~~ta. 



Fo PROVIDING SERVICES AND FACILITIES FOR 'EACH USERS 

FINDINGS 

There are 13 "full @ervi_el!" _recreatiot141 beaches (baln0arios2 on the Isl@,lldo 

At tb@ae b@<ilche$, identified on Miap ll, the ~nv@alth'o Public Parkfil ll!nd 

~cr~tion ~aeration (PPL\) provide@ one or fl!!Ore aervices (eogo, lifeguards, first 

Moat of _&:be Is~'@ recr@<!ltion beaches, however, including Winy intensively use~ 

urban ones, are larsely w:mervic@do Vast stretebos of ~aeh are ai!!lply clllffiilon property 

It is neither feasible nor desirable to provide a full range of _recr®3tional serv~ces 

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

services and facilities Wl:luld ~ proilibitiV@o* At the 13 balnearioa, beech cleaning costs 

recrll!llltiOil. ~l@s include Boes d@ ~r~jos and ~r Chiquitao ~Crll!llltioW!Ll boating 

hLI!@ brought t~ problC!l!lii ®!V~ to offslwre i@~@ ouch ao Cl!!yo Ieaeos off t™l ~@t cOlii@t. 

Giv~ e~t~ d~s for fmw,s 0 t~r~ in little l~ilwod tb&!t optillm!!l trash 

pielu!p e&ll!I ~ ~ pr~llld for &11 109 kil~t@rs of p{ltiint:IJlll raer@l!otion ~e~@.
1 

~@rtbelaos. t~r@ ll!.l'@ ~ opportW'!.iti@s to improve r@@p~@ tot~ litter problEffll 0 

~1:Jtt~ion of f~ilit1os and services lili;ht, in addition to direct costs. oubj@ct 
t~ ~th to additiowal linbility~!Uld thus costs~for persons! injury to ~eh 
Wfil~rso ~ le;al IUld othll!r aspects of this i@@U@ ~AY l!Mlllild to be ~lor!lldo 

17 



l. Ellltlilblishing cj®!rcrre111ponmibilitY for b~ch cleaning 

lU.v.W.t. w.cltir r«1111pomiihility 1111 & prheipd @hlllt&cle t:o ueqlU!t® clun.ing of 

~Ne v.!tbixi thdr btllrdtH'lllo llleecn:diUi to Iii HSl.llation of tM bvinnwt&1l 

~lity !kmrd.
2 

progrlll!,I.. Under byl&Vlll propolllfiid by EQB, the Authority would &lllml.l!!le ~ch clellln~ 

fwctionm. 3 

Need: DNR amaistance in b~eh elam1191. Until a Solid Wa111te Authority is 

Ht&bli!l!Md*. Dtm. 111houl.d lilHilllt th@ ~dpioo in ~il:ll out thdr bnch 

cl~g re111poW11ibilitie111. Ar~ of int~1Wl2 el~; 111twuld be liJll!l@et~ by 

2. Providing ue9U&1te funds for b~ch cl~ ~,ffiffil~ iUi,d eg,ui§l!etit 

Dmt'111 Ul76 wd;11tt for Mllileh rteillmc@ ud cl~. illlludrid11t, llffl.111 $525,000, TM 

».epar~t:'111 five r1111~ @ffieE!W b!illVe Iii c@ab.in~ 111t~f of 120 !UllllifPld to ~eh 

cl~ 8M IN~~m. TMlllfii lllttlff ~rti MW! muy l!!'!il.~ 8M @thfflr Mieplci 

~ui~t. 'tl:Hh e@llllletfild by 1ml. 11ttlff 1111 no~ly ~ · in ierueu hlillws~ 

~A Solid ih!.~t@ Authority~® r®e@mtly erwi1t®d by ~th l@1illll~tion. 
~r. t~ llW which cruud tM ~tb@rtey ~ ~1: p~~ for bMdl cl~. 



Do@ of l!Mlehin@!ll ean i!!!provm b@@eh el~ing at relatively lov eomt. In 1974. 

tho Puerto llieo lruiumtri..l Aljjmoei..tion doru:i.ted a bueh el@aning li!l>!Chin@ to th2 

Tom-ill'lil IM:v@lo~nt C®lpany (TDC) • For tho! pamt 3 yeiulln, TOC' Ill bueh br:i.g&d@ M!I 

1!$@d this l!Mleh!nm 5 dmy!ll a 'lffl!llk to clli!!ill beaches in metropolitain S&U:1 Juan. 

~r:l.11me@ with th(!! 1Md1in!ll Mil llHn p@llit!v@: b@l!lehH arm bming elt11muid 11.o!:'CI! 

" of~. !ilnd at a frl!leti.:m of tho! eoilt &nd t~ r@quir@d by lllllffltw.l labor, 

~Gd: .Md! t!oul blMleh ellll!!!i'i:l.ng wu::h:1.nH, 1!!!mpow,1n:. MeqW!te furui:l.ng l!lhould 

~ ud@ av.iilable for th@ purebal!I@ of Gdditiowil bueh elu.n:1.ng uehinH ud 

tb.l birinl of ~~r to @~rate tlwm, 

Need: bp!llr:l.!!!(ffit:ation with r@nting bueh eone111Hions. hllting ~eh eoneHl!limu1 

to privat@ iruiividl.Ylllm. contingent on tb.!ir el~ing tl!M b<U!.eh in tl!M eonc@!ll!llion 

arM, varranu ~!llr~~tion in aru!ll were l!ld@quate public pickup camwt @oon 

bo provided. Th@ grllWting of liuch cone@ami@Wll im l!luthor:l,g@d, eubjmct to llWil®ro!JJ!ll 

-f®gW!rdli, by Liiv No. 38 of Septll!l!lber 27, 1949 (28 LPJIA li@c. 18); arlM!e !llubject 

to much conc@lilii~ ~t bo open to the general public. 5 Adoption of ·regulatiotl!ll 

gove~g the 113® of ~chee, pre0t!l!Mlbly including c!llle@e0!0W), ie authorized 

3, Litter r@ducticm 

N@@d: Litt@r reduction 11M1&0ur@e. Sinee trash caW1ot bo picked up frequ@ntly 

frffi!I all b-ch A rue, @eplic:!.3lly tholB@ tMt lilt'@ rE!lOt!ll and tho!ll® vh111re rock& 

or vege~tion prliclude use of ~ch cl~ 1M1ehineli, litter reduction m!Mlmur@!ll 

.ire @Ha t:!.31. Such lil!U.l!!Ul:'!llm lihould inelud® : 

•• !"®rfi!Wllfiliffll: Tb.Ire 11111'!.@uld bo !!l. cemtinuing public edueAtion ~pdp • 

• • .umili~@: ~y li.'IO'I:'@ tr1u1h .:iemi:&inii!n mhould bo placed lit b-ch ii!it®I!! 

eomr~t to t::M public; imd Ntter ~!ffillllllMftl:!ll for apty:!Jlg tba !!ihould 

bo ud@ • 

•• 1Dforc@111Mimt: Tb.I imti=littlilr ]Av (Liiv No. 21 (!f S@pt~bor 4, 1969) 

@blmld bo tlmforced • 

• • ~tmtiwfiMll: Tb.I IJJ!llm of r@tum..bl@ bottlE11e &nd cl!ID.II !llhould bo (ffl,C@W'lilged • 
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Puerto lieo'o l'M!tive wildlife 11peeie11 are l:!J'!U.t@d. Of .!lll @ot~ted 200 W!.t1ve bird 111pecie11, 

13 are ~~c (fow:id nowhere el111e). T~re are &n 3dd1tionAl 94 local breeders a11 w.i!ll as 

72 migr&nts &Dd 21 etrays.1 Four species that once flourished in Puerto Rico are l'l@V @ll:tinct. 

lizards (31), bats (15), vhaleo (4), the ~tee, &Dd DW!lerous fifflh species. Five predator 

11Jpeei@111 hsve bfilmi ii:u:roduclild: tht! lllM:ln&oome, tht! dog, tlM! cat, and two mpecie11 of li:'&t:. 

The Federal eild11n5er@d 11peeie11 list, eatablisht!d pursuant to the tudangered s2eeie11 Act of 

j973» inclwlee a nll!llber of 11pecie11 and subspecies found in Puerto Rico. 2 Species and 111ub= 

1. h11trto lican Vh.ip=poor-111 (C4pruml11.u1 ooct:1.theru111) 
2. P!M!rto li~ Parrot (Millr.&OD.11. vitta&a)* 
J. Puerto Rican llo& (!picrat@s iw:l'!:UatUlil) 
4. Ydl«w-11hould1uad iUacldlird (~1!1l&li1u1 untMi!llui!!) 

S. Plain Pi;eon (Coll!l!!lba ino~ta ve~rl!li) 
6. lwvlu!bill Turtle (!ret:Boch11tlyo imbriemta) 
7. W@11t lndian ~t@@ (Trichechu111 ~tuc) 
8. !Aatherback Turtle (l>en11oehely11 coriaeea) 
9. !renm Pelican (Pelecanu111 occid1111U:.1Llie) 

10. Meric.m hr@grim! F&lcon (Falcon peregrilau111 liml!\ttl!ll) 
ll. lliuapb&ck. Vballi? (Ha;ap1:1mi novH.imgliae) 
12. Sai Vbale (~@IDOpterm bor~111) 
13. Finbmck. Vbale (iaucnopt:era phy•alua) 
14. Sperm Vbale O'hy1111u:er utodw) 
15. Atlantic lidley Turtle (IApidoclM!lya) 

The li11t:1Da &Dd dl!llillltiD& of IH!d11m1ered lll~cies IUld 111ubspec:ie1 i11 .m ongoing process, 

~,1n:. be!fflt Nl-ld,ng. G!lff@eU.ve ~t 22, 1977. ha@ added tht! Culebrm ImlMd gunt 

~le (~11111 r@@mMl'elti) &o tb:11 ~-r~ liat iHld d@llli~ted critical habitat fort~ 

l!j'i)@C:i(!ltiJ. A pr~@d ffll.ffl, publiiiih$d HAY 26, 1977. wuld de;itel'lliW:I@. tbrut«m&t st:atuo ~ 

e:rit~ ubiut for tbrM ~ Io~ ~ea111-the ~ bo& (!picr1;1.t11,1r, moia.mllllilll). tbii! ~ 

bl!M IIIDUil (!l!hl@ps ~lllim) • Md the ~ gr@w:id ~ (C,:clurli! 111_teilall!Jlllri). 

~ ~r E.:ll!:tinction @f the Puerto liCIUi Parrot io t:bii! l!Mllllt eelll!brat<li!d ~ple @f 
~~fl~t in hl!lr&:o IU.co. Drivm1 f'E'@li!l tbii! lm,L\md by L\md duriD& &Dd buvy lnmU.q. 
tht! 'E't!l,!K~ 17 Urda (C:@UWI, Novaoor 1972} are rHtrietad to thil! upPQlr &rum of tlw 

~rib~ lkt~ !lorut ~ l~y 111& IU temqWi.3 
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Wildlife Liaw (Liaw No. 70 of Kil.y 30, 1976): 

Thie law b!ile the purpoea, through lillOd@rn scientific approaches rell!ltive 
to th!! pr111e111rvation of these remourcee, of atta~ i;m adequate ballulee 
bet:W®en the rights of the citiiene to carry out activities related to the 
hmu:illg of &m:IJll4l@ ~ 1:be &Miedl!il of the St,u:e 1:0 avoid, a!il & rHult of 
urb,im ~ ecoiiffillic develop!B®nt, the continuous ll!Xt®~tion of wildlife 
lllp@ciMvi.th b!ilbiuu ill tbe ~-1th of Pu@rt.o 1Uco. 

Valley, for ~ple, dW!!li!.ged the rich aq!Ultic envirotl!!lent that eupported wild bird 

popula1:ioM, Oth111r :lli!lportm:lt thr&1.u' 1:0 mldlife !!!re himting, lill01llOOH and rat pndll!tion, 

!f&fil 
~ Objeetivae ~ Pol14::ilillil 111l~t of tbe P~ lolllrd'e LmMi Uee Pllul, quot111d 1I1 

CMpter 1 &~@. Ut!I @lilUlbliBA~. u 1ewir&l pol:l.ey, tbe i!IVOi~a of "<i1eUviti111s ~ 

land eubdivifflion ~~~Iii &be det4llrililr11u:ion or d@et~twn of, •• b!l!bil:&U of 



IM!'L!Jmff!NG THE POLic:u:s 

A. l'IOTECTING 1A!ITAT AGAINST DISRIJM'ION 

l@qu@r«m lird llsifugl!l, Ot~r ~l!N'(llllth agenci@111 amd corpor@tio~ ~ i!ll!portamt 

Mbit&t. at loea de Cat\gr!!!j@111 mll! Clililo Tibam:m®111, for anple. 

@n t~ eoa1t: C!ilbo llojo Rllfu;@ (588 l!ler®e) in ~trliili!e soutbl#e111t Puerto lieo, ~ 

ho@ebliio llsifUll!l (360 l!lerH) at hHcb®o le~. TM Fflderd m:Utaey ba'll!l@111 on 

IMFS/FWS to lil'U~Y ~ ~rtl@ Dl!llilt~ l!litH ll!ltS ~l!lr l!l!i!Y, t~ r@l!lultl!l @f tb1111 

l!ltw!y llfill ~kill it P@l!ll!libl@ to f~l!ltl!l policy lloh1eh d@mi~tl!lo e•r~in ar111&111 @f 

~eb®111 lil!l e.:itic&l C11D'Wir~~ 111rWU1 lilben p@@pl@ vill ~ Hllltdet@d dur~ 

~eif:lc U!Ml!l of tb® y111&r vhida. in tum, llfill l~ to thlil e111u.blil!lfflll(!Dt @f 

~ore@!!Mlnt pr@eed!.l!l'@lil, thlil :LD.itil!ltion of a public awl!lrfim@l!l111 progr~. ~ v1;1~@ 

of @el@et®d arfl!lll!l by th@ ~@r <:.!'f1)111~all a~®d at prot@cting ~@r®d l!lfl!ll turtl@111. 



_!111111d: De~i;gruu:ion of NeitU!,,d 11.llllll<ilrv~ul!. Sinelll l'@moure<H eiveiiubl111 for ~:l.ldlih 

e~g~nt &r@ lil!lit@d, it is u111111ful to 111el111et particularly :l.!apor!:.!!nt b&biteit ar11&s 

111Mrill !iiMmA§i!IHl1t 111fforts -y be foetu!l@d. Ko11t of the Natural !Ml!i!!!TVH r!l!C01!il!!ll!lDdl!ld 

in Chi!lpttU' 4 &X'l!l of vildlih int!!X'illi!t, H upl&in@d in Applllndb C. 

J. ~v!!lOpl!l@ilt controls 

The Pl&DDiog Boeird's policy &geiinst disruption of the h&biteit of endeing111red spee:l.111111 

is to be eipplied, to public &Ill well .it private property, via the dev!!lopm;:!nt control 

oy@tl!llll d@1erib@d in Chi!lpt@r 4, .is V!!ll as in l!lV&lu&ting applications for Federal 

~d c~~lth p@rmitm. 

It im impreietieal to identify in eidveinee every 111ite to which this policy eippli@s. 

C&me=by=e&llll!l @v&lWl!tio;i. of thlll :lmp&et on vildliflll of propo@ed develop!!!@ttt 

&ccordingly rE!llMilin@ 111s111ential. A fflZW ll!it®lll where hi!lb1!:.!!t pr@lll@rvat1on ll!hould 

cl;;wrly be a par~lWt objective are ree~@nd@d in C~pter 4 for future demign&tion 

1H N&tw:ru. &1111111rv@lll. 

M!lr@@Vlllr, ®@Ction 7 of thlll Federal End&ngerllld Sp@eilllS Act, requires Federal 

agll!llcies to &llllllure thi!lt aet1onlll authorigl!ld, fund@d, or carried out by tht!i!II do not 

jl!lopard1~e th@ continued mtist~ce of thri!Wt@nllld l!nd lllnd11mglllr@d lllp@eillllll, or relilult 

in the d@l!lltl:'UCtion of adverse mod1f1C<!ltion of the "critieru. h&bitat" of 1mch lllplllcielll. 

For Ill~ listed speci@lll, the yello~=lilhoulderllld blackbird, for ~ple, there h&vlll 

b@Gm fo~l rul~killg proe@eding@ to demignate the @pecific g@ogreiphie ar11&(111) 

con111idered eritit::llll for surviv&l of thll! spllleielll. Such 3 "critical habitat" 

desigw&tion e&X1 bli! &maid to Federal agenci@ll! in carrying out their r@mponeibilitiee 

tmder the ltct. 

4. Zmiing 

The l'J'l!/ii)ljlilljlg ~rd' I!! ~ hl\Wlti011 ill! biliq appli®d in at lMi!t owi iwlumee 

for tblr! lllpllleific ~~ of prot111etiq ~biut: & lil!lit®d &!!:'l!Mil. in Cidr!!. Vllllll i;:o;i.Cild 

a-o in 197.5, to prot111et tblr! hi!lbi~t of tblr! Puin l'iglllOO, 



l, bpl1U:i@i!f!i 

11'.all!Wmt to tMi C~~lth'm elll\f Wil1Uif(!l wv, 'tM hpiu:~at <Jf Natin:d bliloureli!f!i 

um pHpalf~ drdilft !'®11Jlat:l.on11 1:1ow.l!;'ft:l.n1:t lm,u:iq. A!lumg othfilr imwvati@1u1, thH!i 

l!'®l!Jlat:l.t:mi.: 

a. Spt11eify f!ip@eilif!I that il&!i!Y b@ h'llnt@d; th® huntiq of all oth@r epeei@s im 

prohibit~. Tb.11 lf®gulation pr@t®et11 all speei®@ m:i. thti 1973 C~nw@alth 

2. l!n!@i'Clllillll(l!nt @f r@gulatiO'IU! 

~8~ibility f@l!' nf@l'e11;11!Uimt of hwtiq r@guatiffl'lm in l!'u®rto llico ill! aMilllip~ 

to DNJ.'m Divimic:m of Fish~ Wildlif@. At tM P@d@ral l®V@l, the U.S. Fish & 

Wildlife S@rvie® ue ,!\\!:I @nforcffl!illmt offie@r liltatio~d in M.!lyagu@i ~ th® Natii:mal 

M.!il!'inlil FimMiri@s S®l"Yic@ has an enfore@!:!!itmt offie@r liltAti@n&d in Ag!Mldilla. 

COASTAL WATERS 

HHntial for ®e~c tt>liUWport,u:11:m of l@M@ to 11M hem tMi !ffll.md. 'l'bRy l!l@rve the 

cultural~ biological fw:.ction of 1ool.!!lt1DI tb@i lo1111M ~ 1ivil!il ~rto lie@ 11!1 ®pt!!eial 

idlimtity. 'fbey pr~fll Ill! mj@r rlll::~t1- r@~e@ f@r ~no li~ titd for tMi toudl!li!!I 

1.Mutr,. 'fiMIY 1111N ~~®of ~ly fmr llll P@t-t~Y ~r~t fubiq iwtu.itry. 

'l'bRy @Ul'P@1:'t @l:Mt' e~W N~C!U lllm:b. u ~Iii• ~Ml!l 9 r1ud!ffl. titd ~rmr@ Vil>dtitdlil, 

'l'bRy @l!l~ u a fiul d~i;;al 1ro!ffl.d for UDY @f tMi 1111111M 's ffiiUBUfi, ~ they ll!H l)lil'rt 

@f the l!ii4ttb'@ ur1@ll!lt ~l@r@d llfildfllm@H-i;; ll!'IMlt t>@Ct>!Mlti-1. l!lc::1-t:l,fie, dd 

1 
l 
l 



~!t&l w&t@rm include fr@ilhvater lagoons alld ~lll!llpil_l!l!ld,,J!&ltwat®r bays and lagoon$, 

L!!lgWMI Tortugu@ro 1il the largest r~ining fr@ahv&ter l&goon on 

A. lledueing pollution frfflil l!iUllicip&l and industr:!.&11 w&ste diseh&rges; 

B. ~dueing d~ge from oil spills; 

limited &V&ilable d&t&, ocean w&ters comply with w&ter quality standards in most 

l 2 &rlM\ls. Most viol&tions occur where str~s disch&rge to the oc1M11n and near 

Water QU!lllity of b&ys and ®StWllri@s is lli\lch poorer. Several prineip&l bays 

(San Jwm., H!llyagt!iu:, Gwi:,anil~. Gwmiea) &nd elilttuarine 11n·uil (lio Grande de Loiu, 

Mmlieipal W&ilte discharges are a ffiliijor ilouree of pollution. Waeteo frCl!ll nearly 

all iti!Limd ~cipalitieo, inLimd ail W@ll &il coastal, r~eh eoa&tal uatero relatively 

oft~ 43 coastal ~eipios diilcb&rge ~cipal wailtes directly to waters within t~. 

C:O&llltal !Uffllll. Of '!:~ 25, Wlll!i (San Jwm, U6leibo, 1Ubl!ll3, Kl!yagll®:r., .i\iU!ildill3, IU:Toyo, 

Guay~. PO'Acl!l &nd Vi@qW!!il) diilcbar1e directly to the oc:l!l&n or bays; trea~t varil!lil 

fr61iil B®ro (val!lt@il frffl!i 5 t6Vtlil are ~till untr@ii!t@d) to 8~condary tr®a~t. 



~1Uiltr1@1!1 di81:u:i:1a ~~l!lt@m dir@etly to !:@4ilffl~l ~£t@re @ft@r V@'t'Y~ l@v@lo of 

1!:H&ll~t.
3 

blnd (l'u@rto Nu@vo 1/md P&lo St11eo in the ~n J~ Hl!!t:i:opolitlffl A:i:u, Gwiy4milla, .r.oo 
.t, 

A1u:l.na). To:idi: indm11t:i:W Vi!llilt@@, 111u1:h a!il tlwiiJ@ frffl!! pu~e®utii;:&l plui::!il, &irl!! 

UWl\i t~ir ~Mt@!il b&r,;e.:t .mt to lilh (42 ii!ilH w:i:i:th of A:i:@eibo) ~ tU.lileur41!l!d t~r@ 

wder lffl UA$grated @e~=dtm1p~ ~~t. 'thilil @eND diBPinl ii!! l!ll!lbj@et to t@niiut:1011. 

C~m,ulth sov@~t for uipl~tini thilll policy, 'l!l'Orklii el@lildy 1111th: 

•• Th@ Pu!!!rto JIU.co ~l!leduet 1/md S~r Authority (PIASA)~the ~-ulth agency tlu!t 

•• ~ U.S. bvir~t.u Pro~Uw qaey (UA)-tb.l F<ad!ll11:iil 11%1Jlmt!Y th&t ~ni111terG1 

tu F<ad!!!r&l ~t@r P@llut~ Cm:atrol &et. UA 111et111 ~~ @fflu!!!nt l!!t&Ddards for 

~d~ tfi:M~t bdli~lll and i!MW\ltll:i&l ~reH, &lthoqh tb!i! ZQl'I, tlu.·ough 

ite 'fflt@r qUllllity l!!l~rdlll, ~ Ht lldlbtlr ~t1d.eUMU11. IPA &11110 grauu p@fflitl!! 

to di111ehm1111@r111; $1Btl!! r@q~~t$ for ~th vat~r qwi!ity pl@nn1nso ~ 

~@t@r@ ~ ~trw:t~ 1rl!ll!!.t~ p~rlllm for ~eipgu ~r~a@ f•~lit:1.@@, 

I 



l. !!~blimhing w111t111r gwality 11t111nd111rd11 111nd discharge l:1.!i:1:l.t111t1!?,,ns. 

!:l!llt@r QW!llity s~rdm, 111dopt@d by the EQB, 1111mt111blimh five el11111s:l.fic111tion11 

W111ter111, wru:1111e ~ieting qttality 1111 of the effective date of theme 
regul111tionm, im better than the mt111ndard11 1111st111blimhed herein v111 
be -:1.nt11uu11d .it !!lueh qWAlity. The&1e !Ind othier w111t11.:r11 of the 
C-onwulth 'Mill not be lowu·@d in qwility wl.eH :l.t MIi been 
111ff:l.nilat:I.V<llly d~11tr111t:111d to the lkllllrd tlM!!t 111ueh III eb&nge 111 
ju111tified 111111 111 result of n111c1111111111ry economic or 111oe:l.111l development 
1md v:l.ll Mt 1Dtlll!ditr111 or !>Ille- 1Djur:l.ou111 to .uy a111111:l.p111d UHlil l!Mui111 
of, or pr111111a1tly po111111:l.bl111, in much v111ter111. Thi~ will require that 
!!WY :l.ndu111tr1'u., public or private project, or de~elopmll!Dt vh:l.eh 
l!DOuld conat:1.tute 111 n@v 1110uree of pollution, or 111 l!!!Od1fi@d source 
of pollution, to III high qttality v&t®r body, po111111@em 1111!1 111 p111rt of 
tbll! udt:1.o!l proj@ct d@lllil:D tbll! beet pr111etie111ble control t111etmolo;y 
eunwtly avdl&bl@. Th:l.lil d!i!e:l.111:l.on of the !kllllrd !i!Mll 1:1111 pr111eoded 
l:ly l\d®qutlil public oot1e111. S 

proteetl'id by Fllld111ral r@~ti!iW!il 1ov111n:li.'!ll individWAl w111111t111water d:l.111ebarg111111. 

Ct11n:1imt Fllld1u·111l law @t!ital:lli11Jhllll!I dud1:l.1uu!l for 111@condacy tr1111111:!llent of i!W!.it:::1.p&l. 

6 
-11t111 di11ebat'Sll!!lil wro "~t prl!lcti~ble" trul:!llllllnt by induetdH. The !QB IWlllt®r 

quality 111t/lmd111rd111 :l.neorpor111t111 by reflilrffl!.ce 11111111ppl:l.~ble w111et111 di111ebar1111 

limitat:1.ow;i e111t.1Abli111hli!d by EPA under the Federal W111ter Pollution Control IM:t 

J11,M!lti•1mu of 1972 (I' .:t,. 92-.500), u -ded. 
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· 2 •. ~u;y;1,1s;Un11 u,awnc f111eilit.i@11i. 

The £QB .iw.d PllAS.A ~ve es&Ji!blillib&:! 111 pro1rl!ll!!I, 111pproved by £PA, to conllitruet 

11111 needed municip111l sewer111ge f~cilitielli. When cffl!!pleted, thilli progr<l!!'!I will 

result in all municip111l waste disc~rges receiving sufficient treatment to cO!!!ply 

B. REDUCING DAMAGE FROM OIL SPILLS 

FINDINGS 

ship &ecidentlli, &md ves2el oper&tionlli. During 1975, sm11e 150 oil spill/Ii occurred 

1 in Puerto lti.ce.n water/Ii, mostly l!ll!lll!ll spills of less than 50 g111llonm each. Miiljor 

and in 1974 when the Colocotronis ran &ground off the south coast. 

~ cl~ proc!idur4Ul IIMIY ~ li!Ore dest~tive tlwi:I the spill itself, such as the 

use of detersents or teem:uqueu t~t e~~te aEMi siwlt oil to the oel!IAU floor.
2 

Long terl!! effects of oil spills in the tropical envirom;ient are imk.Do'Wil. Th~ 1974 

oil l!llpill off th@ lffluth coast trapped 750.000 gallons of oil in )ahia Sueilll. L&rg@ 

qww.titi111s of oil l!ll@lilp~ ill:lto th~ @ad aEMi -Dl/P<'O'll'e -tlaDds. H!:!Ditor:!.q ind:l.catH 

littl111 or no UAtural d111e~aiticm of thl!! oil r~ining aft111r cl!iMUiup op111rmticms. 
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l. Preparing oil spill contingency plans 

Both the U.S. Coast GWilrd &lld !PA &re required to lill!intain natioru!!l, regioWAl, 

Puerto Rico !llld the Sea, the EQB's oil spill contingency plan olwuld be revis@d mid 

u~d&t&d to provide for 1ml!ledi&te &ud coordillllt®d &ction. 3 In addition, the pllllll 

2. Establishing oil opill liability !!lfl&sures 

Thl!l F61derru. Wat@r Pollutimi Cmitrol Act, 111s -uded, WlkH tanker owen IIWd 

@p@r&toro l~ble for cl~up eooto up to certain prescrib@dlim.:l.to (section lll(f)). 

Labil:U:y :u iml.im.t®d if ther@ im mllful u'1ig«.11ce or mmcouduct; but ehere 

is w:i l~bility if thlll dioeb!i!rge was c:auo@ld oolely by !!III &ct of God, &et of war, 

negligEiilnce by th® U.S. Gove'ffl!Mlnt, or the act or ffll!iHion of & third p&rty. Ther@ 

:u 111100 111 N&ti~l Contingency Ftmd of $35 million, providEiild by the U.S. Tr~oury 

for us® of the Coast Gu&!rd or EPA in cl~ug up spills, or for ~einbur@~t 

to ouito@ of eheir coots incurr®d in clol&llup. Th@ee lewa apply to el~p 
4 

l~bility ~ ~utbor;Lg@1 c~nl!Mll:ion for ~g@a to IM!.turel r@@oure@a rol!iUlting 



c. ~INIMIZING EROSION AND SEDIMENTATION 

FINDINGS 

to a high ~rosion potant~l in Pu~rta Rico. 

and sedimentatim'.I. lll!!prop@r cutting~ l?'&ding practiee8 at eoWl!truction ait@@ 

accelerat~ erosion. So do p@@t sloping~ lack ot rMYegetation on cuts, fill8, and 

l 
ditches, empee~lly in ~jor hilfflf!l!Y dM1alo~ta. 
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fuesulting im,Racts include increased flocding, reduced water qWllity, and a~ increased 

need for dredging. Accelerated runoff rates have increased flood hazards. So~e lands 

never ~riously flooded now suffer severe damage. 

Sedimentation alters the quality and quantity of water supplies. Turbidity affects 

both the physical and biological ·characteristics of surface waters and of the coastal 

waters into which they discharge. The washout and transport of pesticides and other 

toxic liil!lterials into surface and ground waters is also increased. 2 

and incr@lllsed turbidity can also destroy coral reef communities. 

Excessive sediment loads in streams are deposited in calm waters, reducing channel 

capacities and blocking river mouths. This has necessitated constant dredging of the 

Rio Grande de Loiza l!.lld channelization at MayagUez. (Although no?'l!llll levels of 

sedimentation have never been established, some deposition is beneficial in the 

replenisl'i!llent of beache§ and formation of fertile alluvial valleys.~ 

POLICIES 

Commonwealth Law No. 211, of March 26, 1946, which authorized creation of Soil 

Conservation Districts, found that improper land-use practices were causing erosion 

of fa'f'!!l and grazing lands. The law established a policy of preserving and 

protecting these lands which it found to be basic assets of the Island. 

The Objectives limd Policies elffl!!l<!mt of the Pl&m1ing Board's Land Cse Plan establishes 

relev&nt islandwide policies in its section on protection of natural resources: 

"To control those activities and l!!Wd subdivisions which lllllY adversely 

affect water qwality, particularly in areas for aquifer recharge, and in 

watersheds cont!~ to lakeo .md reservoirs~activities such as elimination 

of the vegel:ative layer, soil 1"!0V€iim@nt caus11!!! erosion, the l!lXcessive use of 

paviD& resultini in iiier@lll@ed 'lnllWff, &nd thlil indiscrimin&1te use of 

fertilizers limd p@@ticides ciausi1!!! water quality to deterior3te." 

(S@e Policy 18.02.) 
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1. Co!Mluet!:§11 2rogr11S112 of edueat!on,&lld asu!Stl!!ne@ 

The U.S. Soil Conse~At!on S@i.viee (SCS) oper111t@11 several progr~s in Puerto Rico 

~v,;,;mlth Llliv 211 in 1946, the ffl!Unieip~l gov@t'ffl!l@nt11 vere perm!ttod to 

011t..ibli11h .ru1d f~ee these d111triet11. The SCS prmr1d@s teeluue..l ausist&iee 

et>O@im:i eemtlf'@l r@~ti~ for ttMlir di@triets eDd to ~oe@ fines on violators, 

N@ wch ll:'tll~tilffl!') bl.-~ adoptad.111 &thw;h th@ Puerto tieo A1111oe:l.ati.m of 

Soil ~~t~ D111triet11 drafttlld a propoffil& for 11 "~~nt Control Progr.lUI for 

~ Fl!Mltllrlitl ioil Coniltllrvation Sflrvie@ Will propoe.ad '!llcd@l legialation goVl!'ic'Uing 
ero11icni eODtrol frfflll agricultural 1110uretll11. The SCS propo@tll@ tlmt this leg!11l11tion 
be 6Miopt®d by th@ 14gi11~Uw@ M1111nbly. llopl~t&ti«ni wuld bf. by Soil 
Co!Mltll?V&tion Dimtriets, 



N®ed: lHIGM PRIORITY): Runoff mnd erosion control regulation. A runoff 

be mdopt®d uming the joint remourees of !QB, DNR, the Planning Board, mnd the 

~par~t of Asrieulture. 3 Devolopm,llnt of the regulation fflhould b~ elofflely 

~rd~ted 111ith the !QB'm 208 planning proe@mm, with particular mttontion 

Smn JW!.n. Throe '!llllinteNl!nce dredging projeett mince 1972: in the 
first t:ve, 1.5 million cubic yards ffi!re removed; in the third, 
2.2 million eubic yards. Wmstem from all throe were deposited 
3 miles offshore. 

Hlilymguez. OE!e project: 100,000 cubic yards, deposited mt mem. 

Pone®, '!'VD projects: in the first, 200,000 eubie ymrdm of fill vere 
deposited on land. In the moeond, 100,000 eubie ymrdm were deposited 
!lit (;l(M\. 

Areeill@. ~ project: 100,000 cubic Y!J!rdm, deposited at ®M, 

b!pro~u !lit ~ Port of Pooe@ &re to oo;in in 1978, nd :iJ!iprov-DU lilt S.m Jwm 

w.UJ. oo ~idimad for 1979=80. Oe~ d1fi!poNl w.Ul wly be 11t d!iil!l1aMt!iid filit@m 

1D e~l:lmlee w.U:h @el!W! ,b1,111p:Lq r!ii!U,latitme (40 en 22()..227). 

~itillln!ll dr@dg:ln; ham b@en eonduet0d frfflll t:!JH to t:!JH for portw, llli£POt'tm, 11nd 

o~r eMmtd.-d@PiID4at flllcilit:1!)!. Althlllugh no llldditiond dr111dging im lmfflffl to oo 

~t~l£t111d at p~fmt, it im rul!IOMhle to 1111111\!\lile tMt l!!!Dre will oeeur in the futur1a. 
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D'i:'0011\iii proj@et0 r&ilil® 

1(/jgit~U llilml'ir~Ul ~W:lllfflfil. Droogi~ -y e!!UH• pollution ·&t both the r-.iv&J. &M 

the lilpo:U. dil!ip@11al eit@lil. The dir&et @ff@etlil of droo;1!iii, @ep@e:L&lly tho®® t~t &re 

®uilffl;I C@l!llilt&l a1oou, ~wr, .11:;qi@ri«niee lilt ldguwi P:Ui<1n®m ed @lf!l@VMrll! 11n41Jlllli!U 

t~t @ff@ets can be lllOr® ®lllrious &Ml~ lmatina, 

dlt'«KiliD& md drool® ®,oil du,ohl, ~ Corps' draft cmviroll!1ll<mtal •111et fllt&tll!.l'llimt 

fo~~t~lll droos~ 1il ~rto JU.co ~too potflmti&l loi:Bl0 1:lll~ @fflllC:tlil including 

dutmetiml of ~thic or;imilll'i!!.l8 in tblll eb&!:mel !lw1 ewer:l.Di of bottffll!=dv®ll1!iii 

or~~ at t~ @ffelwr@ dimp@lil&l lilit@lil, ~liltnK:tion of benthie or;imi~ will, 

1, l!l!i!_gul&ting dredging, filling, lilnd conliltruetion in navigable_waters. Dr@dgina, 

fillina, lilnd eon1truetion in ll'lAVigable ffi!ltlllrlil are ®ubj@et to a p@rmit progr!il,!1 

of 1972 (P .1,. 92-SOO). !Fat111r&l "niu &H r•qw.roo f@r tM di&1cMrg@ @f 

droosoo ~ fill u~rW m~ ~ uv11able ~t@rl8. iw::lud:l.Di l.&lws, 

lml~ he tin 10 p.,iniu. fox- ~c:h tM Cl:lrpB ue !M:!l@ llloo®r~ 

r@gp@W!ib1Uey. ptinit® tmd@x- th!! 404 progra ll!Wit eo11fom m.tb dimcurse 

erU:llllr:&4 C1t11Ubl1111~ by UA. A!iditio~ly, UA eim prohibit tM iH~® 

@f ;a 404 "nit U tbil pwpoii;oo di&~!'lllllt will M'e!! .a ~ec:@p~bl@ MWIE'H 

11aff~t IM1 C:tilr'~ ~~ta! tl!Htl!SJ. 
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progrAm of the Departll!ilut of Natural ~soure0m. If DN1t dl!fiies an endorme

i!Mllnt, the Corps doem not ;rant penuitm for dredging, filling, or 

Criter:1.3 for diking, filling, dredging, and deposit of dredged m@dY!l@nts . 

•• Criter:1.3 for diking or filling. Diking or filling of coastal ~&term (ot!M,r 

•• Criteria f~r dredgi,!!l• Di-edging of coastal waters mb&ll tot~~ 

at11mt practicable(&) m~ge t~ disruption of n&tural mymtl!!l!llil, l!1Wd 

(b) IM! limited to tM follffiiing: (l) port, @D«lriy, or ™1ti0Ml dtdEllnllle 

f~ilitiH, (2) Wi!Vig&ti@Ml e~.111, tuming badne, viusmel IM!rt~ 

l!1Wd ~ring &r-lil, &md ~t l&imehing r~lil. (3) wtrm:u:e e~b or ll!iMr 

{4) e~"i!!l fisbaq l:w:bor11; (5) fl~ eemtrol projl!let:l!I, (6) atraet:um 

@f NM, p-lfflil, &md l!WMl!'&lil; (7) @tlwr public Hn:l.ee purpoMm (!llol• • .:o 

r@!lt@r@l ~ter eirwlAtim\) p'.l:'Mridtlld tlwt tM lt'l!llilulu Are C!!!rl!lfu.11,-

~Sbo'.1:'@11:a® mt~t:ur@lil are~ ~:ld@rtlld 1lil tM al:!i!lr@l~ er@tlilim:i p]mnnililg proe@lillil 
h«!ing eondw:ttlld put:".ru&mt t:@ ·~tum 305(1:1)(9). 



COASTAL FORESTS 

•• Criteria for deposit of dredg@d medillents, Dredged medillents ~eeting 

crit•r.t.i 111peeifigd by EPA for fr@!lllhvater, ®StWlrine, or llllarine disposal !!!JllY 

~ecept&ble, &t d•1111igil&ted deep oc.u;m sit®@ (depths greater th!!.n 100 fath~) 

&pproved by !PA.1 

its dil!lel)Very in 1493, Puerto IJ.eo,W!iim ~rly 100 pmre11mt for®l!ltgd, lut only about 20 percent 

is foremtl!W t~ay. l!ffl!lllt lm,~d f@r@!lilt!III 111r111 ,~. elli!§.rffid to~ sp&ee for agriculture.
1 

Pterocarpum f@r@@tm {Pt@r~rpum offie~1mi~~imt in Sl!lr;l'@ral l@e&ticnm in Puerto llieo, 

&ltlwugh thff do Mt p;rcw uturdl'Y in im'.f of tblt 111tsu:u. Pte™~ bu M inpr111111sive root 

myst@il ~ f@lflUI ~ for111111te, eb.i@fly ffl:I tbm ~d side of ~rove ~tlmndm. 

®In 4'!4dit1!:m, & l.xWllr~ S'&'fflNI of awb@ tr@lii!l1111. l~t®d in & nmco 1ndw;u·141 park in 
~lllM!e, twm ~.m dmsi~tl!W by 'tbm Plilin'liq ~ IU a utw:~ ~u to M pr@Hn®d. 
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l<Elmm. locations in Puerto Rico include the foll<!Wiug six in the coastal study araa: 

1. Torrecilla Alta - Loiza 

2. Rio Espiritu S11nto area 

3. H~cao.Pterocarpus Forest= Hu:illJlleao 

4. Pal.mli!s dd ~r = H\l.!Wile&O (llllilAll) 

5. Pantano de Eopiru.r = 4'uadilla {ffl!!.lilll) 

6. Dorado Pterocarpus Foreot = Dorado 

The GW!lniea_dry foreot is a unigue J'®OO,!!,rCe area. 2 The GU&nica Forest, in southwestern Puerto 

IU.eo, is a unique nlatural ar~. ~eeptio!M!lly fragile, with !10 counterpart in Puerto Rico. 

The Cm!imomg~lth owns 10,195 cuerdas of the forest in two separate segments separated by 

GW!t!.ica :&lily. More than 80 percent of the forest is surface l~otone rock. Rainfall is ocarce, 

~ tGl!!!lperatures are lu.gh. 

The 10,195 cuerdao of public l~ contain a great richness of plant life: 346 genera of plente 

l!md trees with 671 speciee represented. At least 48 of these species, if lost at Gwmica, 

1WOuld virtlMllly di!U!pptir frCffll Puerto IU.co. SUttecn species are @ndGl!!!lic, found nowhere else 

in .:he lfflrld. 

Birds arc a~•mdmit in the forest. H&lf of all the species of land birds found in Puerto Rico 

arc represented, including 9 of the 14 endemic species. It is by far the richest forest in 

Puerto Rico in av:Lml faUllJ.. In 1951, the Puerto IU.can Whip-poor-vill, a bird previously 

considered extinct frCffll the world, vas rediscovered in the Gl!mlies Forest. Today, 300 pairs 

breed here lllnd nowhsr@ else. The Puerto IU.can '1-ihip-poor-will is on the Federal end&W.gered 

opecies list. 

lll:!lcr~tioMl use io pu1::t:in.1, incru111®d pr@ssur~ on,, ths Gwmicl!I For®iit. hcrutioMl ul!le of tho 

forest lws risen slwrply o~e t:1!!11 i.ud-1960'@. ('fbe for@st :I.a~ cmly a 2~-1:iour drive fri:!!!I 

SlilEI Jwm, and im -oily aee@111111ibllil to, at l@s1u1t 0 lwlf tho llllll~'111 population in ~ !:lour or 

lees.) Al.mo, ~r@ ar® tM l~er eont1mt to W!le only tho developed b@ach arus tlwt lwve 

traditio!Yl.lly ~rw@d ths r@erution needs of ths sout~ot part of the !eland; umers i:ww l!l®ffl!l 

to ~ ee@~ ~nli!opad b@aeh arus for ilJOOll:'Uling, p:l.eilieltinJI, ~ ~ • lnt<l!ri.:ir tAreas 

of tiM! for<l!st are r-!illnM!,bly aee@ssibl@, but no fl!M::1.1:1.ti<l!& t1mist to provide us@ro vith alte~

tivH t@ hilting. No wtlilr lhH l!l@rw@ tiM! for@st, although .:me 1t1 ~ N~ bidlt. 



RESPONDING 'ro nm FXNDIHGS 

A. PROTECTING AND USING nm COASTAL FOUST RESOURCES 

s~ 10,195 euerdlil11 @f_tlu! Cwsnica Forest lilre ovn@d by the CO!!!!!lon~alth and 1ildmini11tered 

Torrecillm Al~ Pterocmrpus Fore11t hlllle:rve 
l!l.10 Espiritu S~to h11e:rve 
H1.m1.11clilo s~11mp and PteroC!llrpus Forest h111e:rve 
Dor&do Pterocmrpus Fore11t ~11e:rve 

. . 

Need: M!r.Wllgaent pl1m for Gwm.ica ForHt, TN< G~iu F«n:@11t has nev@r had !ii 

~gllil!!lllimt p~. A draft p~ h!i\11 b@@i'.I pr@p&irli!d by staff of the l>;l!p11rtlllent of Natur&il 

itill!!@ureu, but :lt ~111 eot b®ltrm !ild@ptl!ld. 3 The pltm Wllill for ~ging the entire 

fore111t a11 a vildl:lfe ~ctwar,. a111 ~ll liM! for 11ppropri!ilte recrut~ffl:1£1 develoPIU!nt. 

with ~ba111u cm birintc~. wildl1f111, plwt1:11ra1pby. ~ otbl!!r WH!lill Gu:1.too to the 

Aft@r ®V~Wi!.dq l!l~f re~~l!l~. tM l>;i!plilr~t. @f bturau ~wtcu i!ib.lmld 

uopt & ~~t plllln for tM ~ Forut, Sw::h & pltm u oooo@d to rH,omi to 

;wer~ing r«u::r~t:loMl d~ and. a1t ~ NIM t~. pr@t@ct t.M wiqu& miturml v4!1lueal!I 
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!!!@d: The G~iea Dl'y F21Ht lihould be rl!!gard@d 1u ll. f:!.dd labo.rJU.Ot.Y l_or a v:!.d1e rlllnge 

of ~aeien;!fie mnd lllppli@d Yl!!l!@areh. 

a. Ecology of life fo~ fow:iA in Cueva de lo!! Mureial&gos de Gw.n:!.c:11; 

b, A !!It.In eimplete ll!urv@y of pl&nt lllnd im:IJM.l life; !ilnd 

CULTURAL AND HISTORIC SITES 

Culture ~B deeigw.ted nUl!}@roum hiatorie mon~ts in Old Sim Jwm, !ill! vell ms 13 hiBtoric 

~t!I!M,mte in othar p!ilrts of the cm1st.1 A Tt!!Vis:!.on now undar w11y '01111 !!dd more fflites to the 

There mre 20 kno'lffl !llrehi.wlogieal zitai; ("eoneheros") on the coa11t, l!!li w,dl ali! mOl!le 15 pre

Columbi<!Ul ll!<ettlf!!ments vho11e ~et loc&tion1 ~ve not been deteJ:'m:!.ned. 3 Al.110, there !lire a nW!lber 

of sunken !!hip!! in eo!ll!lt!ill water11.
4 

'.nw Objllt!:tiv@li! ~ Poliei@ffl oft~ l~ ~rd'li! Llmd Ume Plan, quotllMi in ~pt@r 2 above, 

Ml! Ht&bliffllhllMi, u 11ma@r&l policy: 

(See Policy 18.04,) 

~A!! of Febrw.ry 1977, limting of addit:l.o!M!!,1 @ite11 ou tkw ifflt:!.orui;l llegimter of Hiatorie Plmcem ill 
- ongoing proeem11. Sevaral other mit@II IMilve ~lr1U1dy be@n !Wi!!:l.!M!!,ted for possibl@ inclusion in 
the Nl!!.tiow;.1 llegi!iltar, Ol!!@:lng ~@ilfflultation vith Hiatorie lr@!M!rv&t:!.on Offie@r in Pu@rto '!l1co, 
u 111'@11 ~11 with t:hl!! lwit:i.tute of PWl!rto Ii~ Cillt:W"@ ill ~ect~ to ?(!!!i!ul.t in ~tion of 
additimMtl c~et&l lil1t@!il du~ing th!!! :1.!!q!l~tation ptMuie of~~ 11.CMP. 

0€119 



!ROTECTING 11N'D MANAGING ta:Y S!TIS 

· l. Public cvnermhi;e and custody 

111r@ ~IM! by t~ Inmtitute it$@lf, by @ti'Mir ~~1th as@nci@s, or by iiiUUlieipaliti@ffl. ~ 

r@•t &!i'<i! ~®d by tlw F@deral Gov@~nt or the Catholic Church. 5 

~ Fo~dation is @USAS@d in rem1a1,1rch proj@ctm, focusing particularly @n arelwologie&l aml'@etm 

of the lsland'm cultural r@moureem, The Fow:i.d&ti@n almo merves &m ffldvimor to the U.S. 

2. Dtl!velopment control ll!lid regulatim:as 

~ ~titute @f ~rt@~ Cultwi:@ ~t@ro ~t@ric District re~&tim:alil ~ich 

Sites on t~ llu!ti~l ~gimter @f '11!ilt@rie P~em are protsctlM! by th@ N&tion&l Historic 

I'rH@n>&ticm A!::t @f 1966, as Ull!IWi~ &~t diaitur~e by Federal, M.d F@d@r~y f1-w::@d 

projectm. ~ F@d@rllll ~eM'tOl@gie!!!l ~ 'liiotoric Premervation A!::t of 1974, 
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Need: Cffiiffi!onw~alth protection of mreheological,!!lit®s. CIJl!ffl!Onwealth law currently 

@!!ltabli!!!h@!!I w:i procedures eOll!parable to tho!!!@ @!!ltablishod by the Federal 11.rcheological 

and Hi!!ltoric Preservation .ru:t of 1974. T~re illl need for eru.ct:ment of ~nuealth 

laws or regulations establishing much proeedurem, particularly because mi:me previoumly 

uwmmm "ci:mch®ros" l!il!ay w:it b® d!!!lcov@r@d until development: iii und!!ir way. 

111 



COASTAL DEVELOmENT 

COASTAL-DEPENDENT INDUSTR~ 

S@lille develoP!ent critical to Puerto Rico's future is likely to be coamtal-dependeJl!:. S~ 

develo~nt·~t wave a C@ll@tal location to function at all. ~plee include ports, 

The nlH!du of the@e_coautal-dependent ilU!uetrieu can be sati@fied at only a f@v locations 

on the l111land. Site@ 111uitable fort~ coamtal-dependent ueeu are @ffll'erely l1!l!ited beeau@e 

The tllllll!H! eelllree locatiOM Iii!'(!! diiW M!fortaui.t for @tber J!t11FrlllH. l!h!tural v&lt1f!llli, iJ! 

f!l'tieWJU'. vwld ecmflict v.tth Uld1.111tri'!.l d!!V«ilopetit &it ~ -of the@H! loeatiou. S-e 

types @f dfl@l~t could, vU:h e&Hful plmmin&. @eeupy porti@mi @f 111~ of th!a111@ di!l!;'li!lllllil 

w.Lthout totally ueriU.eini 1::bdr n&turAl, valuelil. In @i:ber lllit!,!&l:i@M• l!llllet:"ifieli< ilil 
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,Sl;,b@r t,,et:1.v:l.t:i@m-inelud~~!! lt_:l.nds of reere1111::l.on 111nd. t:ourililmL..,urbirn devl!lopm!!nt, 1rn!!_ 

:l.nduatri@e that do not re~a eo&11ilt:al location=-are 111lso attracted to lilOl!i!! of theme 

er:1.t:1.e!i!l. lil:i.t@lil: 

•• tbe Tourilffll Develop!ll@nt COii!pany n&lil designated li!UCh of the llilland's eoaet as a gone of 

touril!!!il int@reot. 2 

•• Even aet:1.vitiell having no depend@nce on the co&1lilt often prefer 111 co111atal location. 

Pr~ ~les 111re ur~ r@aidenti&l d@velolffl!ant 111nd the !Winy typae of industry not 

raqu:i.'l!.'1~ !ii emu1tal location. tlq>edenee euggHte that theee acUviUes will·, if per

mitted, occupy mearee mit@s suitable for coastal industry. 

Air and llmlt@r gY!i!l:i.ty_atandards, i!Mi.ndated by ~onwe111lth 111nd Feder111l lmw, :l.!llpolile anotl!!!, 

con@traint on the choice of locations for h@ey:y indu3try. s~ of the critical sites 

!lluitabl@ for coastal d@p@nd@nt industry IMIY prove uw.eceptable becau@e of pollution probl~. 

Also, choic@lil !!!iaY @Oll!@ti!iM!s have to be ~d@ b.!tween eir and water qu111l:i.ty objeetiv@s &nd 

11M1tural-syst~-preserv111t:i.on obj@ctives. SOliie new induliltries that might otherwise be 

concentrat@d at G1U1yan1lla, for e~ple, m3y tmve to go @lsa\li'here because of air pollution 

probllil!!!lll ther.;. 

The Objectives and Polici@s el~nt of the Planning Board's uind Use Plan, quoted in 

Chapter 2 111bove, e@tablisho;s general policy: 

"To avoid the unneco;@sary 101111 of options for future use of th.;ae resourc@lil resulting 

frfflll the @@tmblil!l~nt of ll'UilV ectivitie@ ll!.lld frl:!lll i.uthorizi~ l!lubd:i.vi11ionlil," (See 

Policy 17.04); ai!d 

"To conc!llntrate indW11trilll6 in too@111 &r®.!UI ~lilt: .ippropri4lte for thh u@e (1ndu3trul), 

and at the ~ t2-, to prl:!l!Ot(!I thEl! ~lilt intal!live WIii! po@mible for t:hlilll@ lm1uls." 

"In too~ aee!!pti~l C!l!Hlil mi.@r@ it u @11@1mtial to e@tebl:i.sh indu@triH wich 

pollut1i (a11 d@fin®a by th1i lll!QB), th®lllle v.Lll be locetlllld in pre11eleet®d 11:l.t@s, with 

lll 



ad®QW!te provision ~de to minimige th@!r adverse !!!!pact on the ®mriro~@nt. (See 

Policy 4.0:3). 

NEW POLICIES ESTABLISHED. In keeping vith the above overall policy, the folloving more 

detail®d l)Oliei@s are hereby established: 

SIT!S FOi COASTAL-DEPENDENT DEVEU)PMENT 

•• Urban develOIJ!!lent, including those kinds of industry not requiring (or stro~ly bene

fitt~ frl:lll!ll) a shorefront location, shall, to the l!MlUti!!rulll <mXt@nt pr£ctiC111ble be located 

llll!i8Y frCIIIII the shorefront. This is in keepin1 with the Pla!Uli~ Bosrd policy calling 

for lllt:IJ.N.l&tin1 d@veloJ!!iM!nt "p@rpeodicular to the eo&u1t" in coasu,l t0%ffllll • 

•• Ci:Mllllt!lll Sites designated by the Plam1ing Board as s!JJ.tabl@ for coastllll depandent industries 

shlllll, to ttM!! ~~ f&Xtent practicable,~ (l) pr@tlilctlild &g&inst ot~r ~lil of devlillop

~nt, Md be (2) rHlilrvl!ld for ei::11,!it<'lll~lilpmi.dtm.t ioow;itey u:eept in tM!ilfl inat!JIW;lilfil wlilrlil 

ruiturllll 111y111t~ dlilstruetion 1111 UimCC@ptable, 

•• Sites r@SlilTVlild for coast&l~lilplilndent indust'I:)', but vhich are al1110 :Lmport&nt from the 

st&ruipoint of natur&l values, shall be d<i!Veloped for indulilt'I:)' only after the fullest 

pr£cticlilble consideration of location and design alteruatives availlilble to protect 

W!ltl!rlill SyliltffllUI. 

IMPL~ING Tl:II POLICIES 

The ~n~lth ;ovet"ffllent o~. directly or through public corporations, parts 

of s@veral 31t@s r@;ard@d a0 appropr14te for coas~l~e~ruient developi!ient. 

Exmq,les bc::lt!Aie public holdi1a1111 lit ~nica ~Y imd Jobe@ IM!y. 

ThEi? citU®WI' r@port. Puerto lieo .al:l.d th!!! s-. rec01lliiillilnded that too ~-alth 

"U!augurate lill1 ~:Lti&te progr!l!lill to !iequir@ full property ovoership (or, where 

111\lfficililnt, €!mlil~nt111 of develop!ilent rilhts or other l@lllllllilll' property 1nt®rewts) of 

th@ ralativaly fllW r~ilu.~ c01&stllll sit@s suitabls for ports, ~r plants, and 

h~ iooW!lt'l:}' ... 3 

" 
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B. RESOLVING CONFLICTS AMONG :nrousnmu. D~. l:A'rlmil SYSn:MS, AND AIR Am) WATER 

QUALITY OBJECTI~ 

"tllllt th® prop@lill€ild loc&tion ilil &t l1M111t 1u1 f&worabl111. frOl'll tb111 11t&ndpoint of 
111nviro~tal il!lp&ct. &fill any lilluitable &lterw:11:ive loe&tion for the propoged 
lillOure®. In d!illt®~Uii ~iroft!!IMlntl!ll ~et, the Bo&rd ahlilll conaider the 
prm.:il!Uty @f IP@PIUlilltiml WOOllliltr11u;:L@u, topogr111phy, !llCll!'OClffl.!iltlill, Vlll!Jll!l:IU.ion. 
and lilllY otb111r fiu:tors wich tM loard delllllll!il nlnet. In detemin1i:i& the 
®Uitl!!bility of olM.tlll~ti'W@ l~ti@i!.li1 0 the lo&rd &hall II.Wt 11lil:l.t itlill coW11id111r&tion 
to (ilfflriro~ntal ll!&ltt@re but fill~ eowiider tb111 full range of 111conC!!i!lie. t111cb.nic&l, 
mid @tMr f&ctor11 rl!il"~t to ll!l@Ull.'Clli l@Clil.tion. Dull! -1&ht 111:iAll b@! a;iv11m. to any 
&vlillilable pl&ru1 mid plami1i:i& lilltudielill. "" 

2. N@ed: l);e@i~tion of ~Specil!ll Plam:u.ng Ai'@&lill. s~ of the ar111ae lillUit&ble for 

c~mtal~111p@Dd~t industry applill&ll.' to prlilllill®nt the l!l!!)lillt ill!!port&nt pot111nti&l uee 

us 



indicated. ree~nd~ in Chapter 4 for @®Si!rW;ltion ss Natural ll!serves;.for these 

ar@ss, it is cl@sr that neith@r industry nor oth®r d@!V®l@J!!!!®nt should occur. For 

Jobos Special Flamiil:ii Ai:®& 

Soothffllllilt Sl)@eillll Plsmiing lu'ea 

SAND FOR CONSTRUCTION 

Th@lil® traditiowal sand soure@s.are l:llnl' '!'UM:lpi out. As early as 1969, a study by the 

IJnit!i!d Ststem l!kn:!Mlu @f K!Mlil -m@d t.h!lt sfi'11md i:h:ipooiu th@m ~iq l!fflrud -uld ~ 

l 
I 
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d@pl@t@d by 197S; by 1990, th@ ollly eonventiow.l sources rfflll&iniug IITT:lUld be the few that 

are w.turally repleiiished. A 1973 DNR study concluded that most dune deposits along the 

n@Vt~st coast '!!Ould btl e~hausted even sooner than est:l.mated in 1969. 

Today, as indicated in the section on Dunes, the r~iniug dune deposits along the north~ 

west coast have been largely depleted. 

Sawls fr@!!! river~eha1U1el deposit! (which are located in the river beds th~selves awl are 

therefore publicly ~ed) have been EU;tensively worked because the gove~nt has not 

charg@d the high prices d~nded by private landol!mers. The best of these deposits are 

sone or are being ~loited nov. Although !Mltural processes will continue to replenish 

s~e eha1U1el deposits, the future volW!l\il? of send and ;revel from this source will fall 

far 111bort of lillntieipllltoo n@@ds. 

Sawls frtffil flood plain lil!nd terrace deposits (which ~re fo~d during periods of high water 

when rivers ov@rflolW!d their bankfil) still 111Xist in enorl!Wus quantitiem. Host of these 

deposits are on private land, l10~er, and are 111vailable, if at all, oilly et very high 

prieee. S~ of the be111t 111griculturml land on the Ieland, as 'oJ\'!ll as mO!l!e sitem with 

ililportant potenti/Al for urbmn or touriffl!! developJ!!li!nt, are included within these flood 

plain 111nd t111rr111ee d@po111its. 

Sand from the111e trmditiowal mources accounted for about 34 percent of the totml send l!!lllde 

eveilable through pet"!!Uts in fiscal yeer 197S-76. To replace these declining sources, 

eltenmtive sources !!Wl!lt be found to provide @Ollie two million cubic meters of sand -- even 

mesU!llii!i no incr@J1!111e in COW!l\!al!!ption levels. 

l!::!!:ceH:!,ve utr&etion of r(!!!Yinim; uturd d!!!poo:!.u wuld accentuate prc:i'![>lm!!! of erodo,n 

and landfo'l:!l!! 111lteration. ~ (!!Xtraetion ham contributed to eoestal ero111ion (as noted in 

the wecti~ on C@&l111t11l ltl:'@111ion @wl DuiMlls.) 1!::!!:ee111111ive ID:traction hal!l 11111110 contributed to 

inlli!id erosion alona riv@ro C@.J •• by de@~ing riv@ro so liill!Ch that bllilkl!I collapse during 

the rainy &~on). And ®Xtraction f~ riv@r terrac@s li!id other 111lluv11Al d@posits has 

oft.m &ltimr@d tba l&ftd1Jc111~; eand 'ifflrldnp" haw !llOt l@D81'1111lY 'bl!len ll'@e~d fol' r®Will!llo 

with th@ r@!Nlt that ~1oou and depr@Hio!Ml lll-t1-lll rffl!!llllin loi!i &fter utraetion ewlm. 

1!::!!:ce111111iv@ utraetion of r@Al!inii!i utur111l d@JW;!Sits ll!©uld ba lik111ly to 11111r111v111t111 theme probl~. 
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M£!nufactured @&l!!tt~read,t J.lroduced in s@veral quarries, reP}'esents one pgmaible alternative 

to n4tural aatld. Crumbed stone for the !Mlnuf&cture of aatld in Puerto lU.co i& availabl@ in 

ahsost unlUllited qtlllntiti@m. ln addition to liliiieatone, a variety of volcanic rocks could 

be crushed to varying sizes as substitutes for grmvel, concrete ll!and, and fine sand to 

~eet the future needs of the construction industry. The Ell:!l:traction process ha& a relatively 

~11 land d~nd COl!!Jlared to the production potential. Uw:ler controlled condition&, du&t 

eeneration could be kept ·vi.thin enviromi.entally acceptable liliiiits. 

~cauae of hiaher price levela, several qt!llrries have recently b@@n eatabliahed, &nd IIM!ny 

of th@!!! currently rely on stone crushing to prodw::e increasingly ~tler particle migea. 

Moat of these q~rries are located &illlly frO!il the coast. in the interior of Puerto lU.co. 

'!l;o firli!lil now have capacity to produce the fine particle s12~ needed for plastering sand. 

Production by these fi'nolll \\1111 partially replace dune maw:! frO\i!ll Isabela. The prices of 

~nufactured ~ are C@iilpetitive vith those of the r~ining lsabela deposits llMlinly 

for tvo r@lls@!Ml: first, the ~nufacturers aerve l!illlrketm that are quit@ distant frffiil 

ll!labela; second, they produce sand frl:!!!l lJJ.leatone, which Cffillp@tea eucceaafully with the 

siliceoua sand Cffllling fr~ Iaabela becauae of savings on the !!M)rtar mixture. 

Th specifications for concrete aand can be met more readily l:!ilcauae it requires less 

crushing and is thus leas costly to product th&n plastering sand; secondly concrete sand 

does not require a specific type of crushed rock. Location strongly affects the econOl!lic 

feasibility of lil!l!nufacturing concrete sand; those deposits closer to metropolitan ar~& 

vill have an advantage because of savings on tra!Mlportation coats. 

Subl!lersed satid deposits are &nether potential source of sand for cons~rueti~n. Presently 

ll!ntapp@d saw:! deposits are·Hli(IIVed to occur in several su~rine loeatioWJ nW!tr the 

coasts of Puerto JU.co~ Vi@qU(!a. ~re are t'llffl ge.ueral t~s of su~rine sand deposits. 

Th@ fir!i!t are n~ra1hore d111pasiu 0 f@'lmd in prou1et€!1d vat@n aw:! ~r coral r~h. The 

second ar111 f~ in d®fiP®l' ~ter .(frffllB 80 to 100 feet) aw:! farther frffl!II the shore. Thum 

far, ~ne of these deposits are Hing ~loited. 

Idully. ~~ .::oold S!J.@o b® @bu.i!il@ld by drl!ltiging HHn>oirffl ~re r11u~r1e~ 111l!lti1-nt 

depo!i!itffl are~~ loss of 'll!mter storage Cll!'l)aCity. Th@lse ~ed~ts llffil!ld pr@blibly 
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r@quire $@mi® ~dditiOWi!l processing, hollfflver. to r~ve the great l!!l!ount of silt thllt is 

~ru! with the aand. 

RESPONDING TO THE FINDINGS 

D~NING FEASIBILITY OF ALTERNATIVE SOURCES 

To sati$fy e@n$truetion needs, both ffl&nd i!!!lnufacturing and the extraction of su~rine 

depmgitg represent .ili!!por~nt optioWII ~rthy of ~loration.l One option is to stimul$te 

.!M!diti~ l!jlllwj lil!lllUufactur;Lng. Smreral eeonOl!!ie and geographic$! factors will need to be 

eoW!!id@r&M! in ~&!Wilting this option. ~istrative action and acquisition of land to 

protect ar~s ~eh are p<1tential goureem for 1!!!3nuf&eturing sand ahould also be evaluated. 

lwy progr.m;i should assure th&t adequate supplies of sand will be available to all regions 

of the Isli!!ru!. 

Jwother option is to encourage the ~traction of oaru! frOI!! ou~rine deposits. Four issues 

need to be addre@o@d before proee@ding with su~rine ~traction: 

firmt, i@ di@tribution of the ~trmet@d omnd. The ~nd will have to be trmnmported 

to one or !!Wre port@ for mubo@quent inli!!wl !i!OV@!l!l@nt to eon@U111er centers. 

Second, io econ@l!lie feasibility. For any venture to be eeonOl!!ically feasible, a 

large voltllll@ of omru! will need to be produced. The scale of operations also 

affectm the ntl!!!ber of au~rine operntiollfl that could be operated simultaneously. 

Even t-.ro mu~rine op@rationa l!!Mly @urpasa the eonsl!:!ilption roquir~ents for Puerto 

llieo. er@ating a need to lliM1.rket surplus Wind outside of Puerto llieo. 

Third, im C@ngreooi~l action eonfi~ C~o~alth jurisdiction over mulll!!erged 

lmndo. 

Fourth, is l!fflVir~ntal .ili!!pact ova!Wiltim1. Possible .ili!!pmets include: creation of 

o..d~ntmtion basins &ru! !lmbmoq~t ~erobic bottmii Vlilt@rs, physical dllmll!ge to 

remfm by dr..dging mqui~~t, m..d~ntation of corals, and r!i!l:iWVal or burial of 

o!lllllgraooes occurring on or adjacent to the ll11ining area. 
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~ed: f@&lilibility liltudy on &lternia£!!@ sourc@li!. D®t@~i!:IJ th® e~rc:!Al f@&sibility 

of ~loiti!:IJ mu~rin@ sand deposit/ii &nd ~panding the supply of ~foctur@d !ill!l!lld fr@\ill 

cruoh@d oton@ io & priority &rea for reo~reho 

MINERAL DEVELOPMENT 

:r:rn»rncs 

Puerto JUeo Mlil li!ilited effl!lmuei&l ~er&l reoourc@s. Gold IW!lil m.nlilld duri!:!J Spanililh 

coloni&l dilym. Duriq the lut 100 yliUIIIJ;lii• ~ll ~ v@ntur..i1t obtl!lit.od ot~r llMl!tilb 

includi!:!J copper. 1,uu11&1uuil@• iron, &i!d lililV@r. M@lilt of th\U@ @piH'&ti@U wr@ •r11Ml, 

~lil®d on Ulilily 3eeullliblti!, hi&h-yi@ld d@podu of limited @h@. Within ttw! l&ot 20 :ir@t11rs, 

hlil~@r, @~ miner&! d@positli! of e~reilill V&lue l'M.ve ~®n diecover®do 

Conli!tn.ietion-r@llilt@d mineralmo The ~tr&etion of limestone a!lld clay, &nd particularly 

a&nd &!lid gr&vel to aupply t~ con!i!t:l!'IJetion indu@t:i:y, h&s ~e~ a ffljljor \l!U.ni!:IJ mctivityo 

(S®@ the &@etion on Sand for CoDlilt:l!'IJcti@n.) 

~o ~reilill qWUltiti@e of nic~l JJ!.t@rit® depoeit@ b.l,v@ ~en digcov<!lr®d in th® 

GuaMjibo V,dley ll~r ~yaque:.:. .kcordil.ll to cw:rtmt @lilt~tu, thilil depomit could p@mit 

production of @ffl!le 40 totUl per day of nic~l oxide for about 2S Y®lil!'lilo The lllining of this 

deposit could progressively dll:'l!lJlnd up to 1,850 cuerdmso Besides Gumwijibo, other deposits 

of nickel were identified by the U.So lure&u of Mines in l9S9o '.lb@y &re Li.s ~&1!138 (nemr 

M!l!ysqu®t), M!l!rieao, mnd Rosmrioo H~ver, these deposits (particul&rly Li.11 ~&&Iii) lie in 

mr~s tMt hlilve been ur~nized, thWI incr®&@ing eonsidermbly the cost ·of ~iner&l e~tractiono 

Copper. 

19SO'lilo 

Po'fl)hyry copper deposits ffll!re di&cO'Wired in the Utuado=Adjunt&s=Li.r®& area in the 

SmMi 243.5 million to~ of co~r ore reserv@m liMil~Yi~ 0.75% copp@r h&ve b®@o 

@lilt:!Jdt@do ~ luge !ill:UU.~ C~i(MI hli!V® l!lou:&bt pli!fflil!lllli@D fna the ~1th 

5ov@~ent to~® thii!@e copper r~irwla!!l. 

Although th® c@ppti!r depositl!l ar@ in th@ c~tral li!IO\mtminm. IIIIOl!lt l!ltudi@s b.l,v@ propos@d 

eonst:l!'IJeti@n of & ~lt@r cm the eoa&t. A rl!lfuery and other &l!ll!l@Cinted ii!duwtry:-l!IMIY All!l@ 

be loeat@d nliU!lr the ~lter. 

Copp,u !illini!:!J -uld all!lo blllvi!! M impact on thlli cout by waing &1 1TUt d-1 @f l!ffl.t<&r. The 

!ill:l.ning op,uat:l.on. inclu.diq ttwl ccmcwtrator, ~lt@r, rl!lfin@ry, and l!llUplmric 111cid 



pl&nt, !irould use approx~tely 4.5 million ;allons of '!!'!!ter per dsy. Also tailings frO!ll 

the concentrator !irould have to be diapomed of either at sea or in tailing ponds inland. 

~pected output of the tffllelter is about 151 tone daily, '111th a yearly output of approx!= 

l!!Ji!tely 50,000 tons. Approx~tely one aquare ll11l.e of land area with access to the sea, 

11,"Quld be requirllld for tht!! ~lter, r@fin@ey, 111nd other f;acilitiae. 

Beside the proven reaerves in the Utuado=Adjuntas=L!!res, there are neighboring sub~rginal 

copper depo3ita which tu!ve not been ~lored in detail. There is also a copper ore body 

1111: LI! Milda (ktvee11 Ca;U&1s and Smn J'l!ll!n) l!IM l!l!lother at Pico LI! MiM withi!l the El Yunque 

11!\in Forest. th:'bl!ln developii1ie11t in LI! Muell!! minimizes the possibilities to exploit this 

depoli!lit • 

.Q!!_. J!l!!spoi!MliDl!t to geologic evidence of offshore oil deposits, !!Wjor oil CO'l!IPSuies hlilve 

~rel!loed sn interest in obtsini!!g rights to ei.plore for oil in Puerto !U.cs11 coamtal 

lili!tero. Proposed legislstio11 (H.l. 7827) !irould confi'rlll Commonwealth ownership of theme 

reoourceo, snd clarify the right of the ~nv~lth to suthorige ei;;plorstion and extraction. 

(See diocusoion sbove in the oectiou on ~efs.) 

The 'il!!\ture of focilitiea required to support oil extraction, should oil be discovered in 

economically recoverable qU&1ntitiea, is not yet clear. 

The Objectives and Policies el~nt of the Planning Board's Land Use Plan, quoted in 

Chapter 2 above, establili!lh@o policy conceni.i!lg both rene-ble l!lnd nonrenevable reli!lources. 

To insure judicious ~W!lgemm:1t and utili~l!ltion of these re!llOurceo, the policy atat~nt 

calls for the identificatiou of thel!le resources and <JWslWll.tion of potenti&LI. for d~ging 

or ~hlilusting th~. For dli!Velo~nt of the resources, the policy stat~ent 'f110uld: 

" ••• pr~te thlil p~ent Uffle of the reoourc@li!I identified in this inventory, in a 

~§m:ier co&l.!!liotont 1!61th the cow,iervotio11 of renfflfflble resources, and et the 

&ppropri!Bte t~ in the ca®e of iu:in-r!iln@-ble re111ource111." (See Policy 17 .02) 

121 



the ~n~lth'm M!niug ldlw am&il!MI to the D..part~nt of ~tural leaourc@s (Dr.It) rempon= 

mibility for granting permismion for l!lineral @mflloration and extraction&. A Mineral leaourcem 

D..velopll!ill!lnt Corp., a~mtratively relat@d to DNR, ~ broad respon&ibility to explore, 

d@V@lop, proeems, r@fine, sell, and othefiri.se utili~e Puerto IUco's \!!!ineral resource,. The 

Corporation is responsibl@ for the investigation of l!lineral remervea, awl for prm.ioting awl 

~r~te@!ng the capital invemt~ent neceamary to achieve their optilmm! use. 

It is not yet clear tihen nickel, copper, or petroleW!! extraction IM!Y occur. E,qiloratory 

drilling for petrol@W!!, hoffl!!V@r, is now ~ected to begin am soon &ffi federal legislation 

cl.ulrm up present uncert&inties about l@g&l juri@d!ction over submerged llilnd@ @urrounding 

Puerto Rico; thi@ could occur by ~d-1978. 

Given the ~nweslth'a policy of judiciously dev~loping its n&tural resources, there 1& 

need to identify site& nece@@ary for develofll!leut of mineral resources and to l!W.intain thE!i!! 

for possible future uae. the section on Coestal=Deperulent Industry discu@@e& me@ne of 

ENERGY 

FINDINGS 

~@@then~ perc@tl.t of thl!l Iallilnd'@@tl.er1:1 is procud@d by hydroelectric units • 

.all of it ~rtll<d, 'lffl@ w.l!ld u foll~ dur:t.ug «:al@ndar yur 1977:1 

Jll@u::triei ty 

Trauporu1tion 

1/fl!!iwf@cturiq 

Others 

Subt@Ul 

bp@ru 

Total (~rt@ ~nd ebmqe in il!!v@nt@riee) 

21.5 

11.2 

18.0 

--l-5 

61.2 

~ 

l!Ml.2 

19.87 

16;82 

16.64 

--J-23 

.56.S6 

~44 

100.00 

_ j 
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the Island's industrial pr(l!!lotion progrffi!l, 

at Yabueoa, on tho mffiltheaat eoa1t; and the Cl:lll!ili!lonvaalth Oil rafinary 
2 

at P@nu@lo,. on th@ a@uth eoaat. ;w, Tha,o rafinario1, with a COl!lbin@d 

lJirouJh the yeiara. Puerto Rico's electrical energy df<llland parallolled th~ 

JU:m5t:h of the loland'a aconffillY. The installed alectr1cal gonerat:!.ng capacity 

gr~ approx~t@ly 15% &m:iu&lly, during the 1960's and early 1970's, ria:!.ng 

frOlli 995,000 kw in l96S-66 to 3,000,000 kw 1n 1973-74. 

Tho 1973 oil price incrae1e drastically changed the energy @ituation 

for Puerto Rico, Proviouily cheap foraign oil auppliam muddanly ba:~ 

only 2,9%, and in 1974-75 it deelinod 1.7%. 1975-76 aho'!ffld an' ineroaa@ 
4 

of 3.7% fro~ tho provioue year. ~ :u.crl!!l!ao of S percEW.t to 6 ,-reont 

w Puarto lieo r@C@iv@d -~~i@l treat!!!ll!llot io 19S9 @od 1965 uod@r th@ 
U.S. quot& @yet~ for tb@ ~rt&tion of crud@ 011 frfflil 
for@:!.p lilOOl'Ct!U!, 



@llililWl!lly 11!1 £11ticipat@d for th@ c~g d@~d@. If this est~t@ 11!1 correct, 1t 

%fill bi!! lM!ICHHey to Clml!'l~i: «m@ or ~ l<i!!'EH!lt'&i::IJ:ig tmiU 1111th & ~~cii:Y @f 

~ Pu@rto lieo Water l@aoure@a Authority (PRWRA) is the aole supplier 

!f electric pow@r i~ Pu@rto lieo. PIWllA was created to d@v@lop @nd 

utili~@ Pu@rto lieo'a @11l4!1rgy r@aourcea and to ;enerst@ and distribute 

~~city to inmure edeqll!lt@ 0y0tm!l reliability. PIWIA'o electrical 1ener&ting 

~pecity 1@ aa follow@: 5 

Typ@ of NU!llber of C!Jip&1City Pe;rcentage of Total 
IJw.t !Jw.U (~) Syeta C!Ji~c:!.ty 

OU-Fired St~ 18 3058 69.70% 

~f!I Turl:Jil'l@lil 26 464 10 • .58% 

Coml:Jined Cyclii! 2 600 13.68% 

Jeu 11 170 3.87% 

Hydroelectric 19 95.4 2.17% 

'roTAl. 76 4388 100% 

Puerto Rico ha8 lislited alternatives to continued use of import~d oil 

for produetioo of @l@etrieit]• l~portation of !!!laetrie p@Vlir from outoid® 

w An op~tuoity b110 ~n i!Ullotifi!!!d for I!! ~P ottl%'1!111!1 syot!ill!!I, ~ith o 
capacity @f 2,000 mpvatu, in thm lUo Gr&l'!de de ~ti (lminm &Ill 

thm ~u~i.~54111"-¥"'.f't.@l!I p~ 11t.orm11II! proj@ct). 



limit@d ue@ of bottl@d IIJlii!S) ~practie&bl@. Nor ere there any Im.ova eoal 

ras@:i:v@s; rising petrol@ll!,! pricee !l!,!ly l!!llilk.!! the Wile of ifflport®d cool en 

aconc:;!llie&lly vi&ble altenMttiva. The &@arch for offahore oil Iulo alrlMldy 

b@@n ~ntim1od. Deepite th@se aevere 11!.!it&tions, Puerto Rico is saarching 

for vieble &llt@l'fl3tive energy sources. Nucl@ar energy is one pooeible 

alt@nietive, although high C1;1pital coeee and pot@nt:IA.l enviro&ll!Mllntal lillld 

osf@tY h&Eordm lulve mo for iffl~ded itm uee. Other alter1lliltive sources are 

baling etw!i@d, and pilot projects being undertak.i!n, but they offer sl!!lllll 

opportunities for .imy ~diet@ ~et on Puerto Rico's energy aituation. 

A!lwng the &llt@rnate energy oourc@s being studies are energy and 11mteri&l 

recovery frOl!I solid w&mte; oc@ain the~l energy conversion; biO!!msm; sol&r 

cooling and h@lllting; and wind turbine generators. 6 

P~LICIES 

A. Policie0 Alr~d..Y EotebliGh@d 

l. Ialandwide !dnd Uae Policiem 

The Objectives &nd Policies @l@!ll@nt of the Pl&Uil.ing Board's L!!.nd 

Um@ Pl.w., quoted in Cblipter 2 &bove, establiohea general policieo 

that apply to l!lml.Y energy-related facilities: 

"To &void the Wlli.@Ce@sary loam of option@ for future use of these 

remourc@s res!,!J.ting from the establia~nt of nev activities and 

from authoriting aubdivimiono." (See Policy 17.04). (In the came 

of a pomsibl@ pfflNl!r plant site, for ~le, this policy YoOuld e&ll 

for avoiding th@ loam of options that ~uld remult from remid@nti&l 

develo~nt oft~ site.) 

"'l'o conc'1ll!ltrate :!ndWlltri~ io tho~ $r~ i!IO@t &ppropriate for 

this ume (:!ndl!litri&l), ~ at t~ ~ t1li!l,!J, to prffi!Wt® the l'lll)fflt 

intii!Wl!ive YI!!@ po@@ible for them@ ~!Mia." (See Policy 4.00} 

M!:lre apocific policiem affecting energy feciliti@m are almo establimhed: 

"In tboli!l!l ~ception&ll ~e.!18 'lffl£lre it is em~nti&l to establish industriem 

l2S 












































































































































































































































































































































































































