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Executive Summary

I ntroduction

In 1981 USAID sponsored the first Country Environmenta Profile (CEP) in the Dominican
Republic. For the last two decades that semind study has been the only comprehensive andyss
on the gate of the Dominican environment. The object of this current research effort isto update,
on the basis of secondary data sources, the 1981 work. This update will provide a point of
comparison for the 1981 CEP. In so doing, it will demongtrate mgor trends that have occurred in
key environmental areas—s0il, land use and vegetative cover, water quantity, quality and use,
inditutiona structure for environmental management, policy—in the last 20 years.

This study aso provides recommendations on the country’ s most pressing environmenta
problems. These recommendations, along with their underlying rationae, are offered to
Dominican environmental sector decison-makers, their partnersin the private sector and the
non-governmental organization (NGO) community, and internationa donors as an action agenda
for the conservation and sustainable use of the country’ s natural resources and for the reduction
of vulnerability.

The comparison between the state of the environment in the Dominican Republic between 1981
and 2001 was carried out against the backdrop of a society that has changed significantly during
that period of time. The population of the country increased by amost 50% to a current level of
8.5 million people. Agriculture, once the mainstay of the economy, has declined, while other
sectors, mogt notably tourism, light manufacturing, and financid services, have grownin
importance. Infact, tourism has become the most important sector of the economy for generating
revenues. Findly, the Dominican Republic has become an urban country (about two-thirds of the
populetion now live in urban settings as compared to one-third in 1970). This poses new

chdlenges for environmenta management.
Major Environmental Trends

The changesin the Dominican socid and economic makeup have had significant impact on
nearly every aspect of the environment. With respect to soil and land use, thisimpact isseenina
series of important trends. The 1981 study noted that erosion was one of the environmental
sector’s magjor problems. By 2000 the area of land classified as eroded, arid, or barren had
increased by 400% (UNDP 2000). On the surface, these data clearly demondtrate that the
problem has grown and become more acute. However, much of theincrease in erosion took
place in the 1980s. Beginning in the mid-1990s there is the suggestion that the rate of erosion
began to dow—and that perhaps the negative trend was starting to reverse.

Vegetative cover, particularly forest areg, is closely associated with erosion. Differencesin the
methodology among the tree cover studies between 1980 and 1998 make it difficult to assess the
red forested land areain the country. However, it seems evident that the loss of forests noted in
the 1981 CEP continued through the 1980s. That said, by the end of the 1990s there is evidence
that the land area under forest cover was greater than that of 1980, suggesting that deforestation
had abated and some recovery was occurring. Important contributing factors to forest recovery
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include concerted government efforts at reforestation (e.g., the Plan Sierra project,
FEPROBOSUR), expansion of the nationa protected areas system, and migration peatters.

The agricultura sector evolved significantly in the period between the two studies. In 1980 the
predominant systems were plantation sugar cane production and hillsde subs stence farming.
Over time the system has become much more diversified. Irrigated rice production has expanded
substantidly, as has the area dedicated to such high-value export crops as tomato, banana,
plantain, and yucca. The use of processed fertilizers and other chemica inputs to improve
production and productivity has expanded in lockstep with agriculturd diversfication

Land affected by sdinization hasincreased dramaticdly. Thistrend is abyproduct of the rapid
growth inirrigated agriculture and deficiencies in the technology used to do such farming. It is
mogt prevaent on coastd plains and in the lower reaches of watersheds. In addition to
sdinization, the growth in irrigation works over the past 20 years has reduced norma dry season
water flowsin mgor watersheds (e.g., Yague del Norte, Yuna). The changein the water flow is,
in turn, affecting downstream fresh water habitats.

Other mgjor trends regarding water resources include continued sedimentation of the reservoir
network, a substantia increase in the demand for water, and adecline in water qudity.
Sedimentation of reservoirs was a concern of the 1981 CEP. Research in the intervening years
indicates that this problem has persisted and perhaps become more acute. The storage capacity of
al the country' s reservoirs has been reduced. The reduction in capacity of the reservoirs used
principaly for agricultural purposes ranges from 10% to 25%. Such natural disasters as
hurricanes have been an important cause of the reservoir sedimentation problem But soil erosion
and landdidesin upland watersheds are dso mgor contributing factors.

In keeping with the country’ s overal population growth, there has been a notable increase in the
demand for water. Demand for water for household use has risen more than sevenfold to more
then 1.45 million cubic meters per year. Water requirements for agriculture, driven mainly by the
expangon of irrigation works, have increased more than threefold to dmaost 8 million cubic
meters per year. The amount of water used for industria purposes has aso risen consderably in
response to the growth of light manufacturing.

Few studies have been carried out in the last two decades on water quality, but the incidence of
water-borne diseases suggests that water contamination is a serious problem that is growing
worse. A mgor source of contamingation is the seepage of nutrients into groundwater owing to
inadequate sanitation infrastructure (principaly sewerage wastewater systems). Between 1990
and 1998, the national government invested RD$22 million ayear in potable water and sewerage
infrastructure. But this figure represented only 3% of the national budget. The fact that the
country consumes more than 1,000,000 cubic meters of bottled water per year is areflection of
overdl deficdenciesin water qudity. Runoff of agricultura chemica products and discharges

from mining and manufacturing indudtries are other growing sources of contamination.

The status of the country’ s biodiversity has been impacted by the changes in Dominican society
over the past two decades. Since 1981 at least 10% of dl of the speciesin the country—and
perhaps as much as one-third of the vertebrates—have become endangered. The declinein
biodiversity is associated principaly with the reduction of forest habitat during the 1980s. But
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the stabilization of the country’s forestsin the last decade is gpparently easing the rate of
biodiversty loss.

Growth in tourism is a second mgjor threst to biodiversity, especidly in ecologica coadtline
niches. To illudrate, the hospitdity industry (hotels, restaurants, and bars), most of whichiis
located near the beach, expanded at arate of 13% per year during 1994-98. This growth in hotel
congruction and the volume of tourists—2.5 million visted the country in 1999—isplacing
extreme pressure on existing flora (sea grasses beds, mangroves) and fauna (cord reefs, sea
turtles) in coastd habitats.

Over the past 20 years, the indtitutional structure for the environmenta sector has expanded
sgnificantly. The largest growth has taken place within the NGO community. Beginning in the
1980s and accderating in the 1990s, a plethora of local NGOs (PRONATURA, Plan Sierra,
Progresses, FEPROBOSUR, The Jaragua Group) were established to dedl with specific
watersheds, parks, and community areas and participate with the government on environmenta
issues such as education, community awareness, and sustainable management of naturdl
resources.

The academic community has dso become more involved in environmenta study, research, and
projects. The Autonomous Universty and the Pedro H. Enriquez Nationd Universty (UNPHU)
in Santo Domingo and the Center for Urban and Rural Studies (CEUR) of the Madrey Maestra
Pontifical Universty (PUCMM) in Santiago have been leedersin raising the public’s
consciousness on environmenta issues and conducting research on specific natura resource
questions. The Technologicd Indtitute of Santo Domingo (INTEC) established a graduate
program in environmental education in 1988, and the Superior Indtitute for Agriculture (ISA)
launched a forestry schooal.

Public indtitutions grew in number over the past two decades, but, before 2000, without a
corresponding increase in effective environmenta policy. The CEP reported in 1981 that public
indtitutions involved with natura resources were characterized by pardld functions, inefficient
use of human and financid resources, and alack of coordination. This Stuation perssted for
most of the last 20 years while the number of public ingtitutions increased to more than 20.
Maor government entities involved in the sector included the Nationa Hydrologicd Inditute
(INDRHI), the Agriculturd Secretariat (with anumber of its dependencies), the Forestry
Directorate, the Nationa Parks Directorate, and the Nationa Agricultural Council. The
establishment of the Secretariat of the Environment and Natura Resources in 2000, asthe sngle
public indtitution responsible for environmentd oversight, was a significant step toward
rationdizing public sector activity regarding the environment and natura resources.

Water user associations are recent additions to the Dominican environmental sector. The
movement began in the late 1980s as an initiative of INDRHI to improve the efficiency of weter
usein rurd aress. This experiment has been successful. The number of water user associationsin
the country, while ill small, is growing rapidly—there were 10 such associations in 1999.
Indtitutionally, they represent another important presence in the management of natural resources
(in this case water). On average the loca associations are collecting four times the user fees
generated by the traditiona government-managed system. Money generated by the associations
isinvested in technology and training of loca association members to improve weter

management efficiency.
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Urbanization has been an important phenomenon in Dominican society over the past two
decades. Correspondingly, the appearance of urban or “brown” problems has been amagjor
environmenta trend. In addition to water quality and the related deficiencies in sanitation
infrastructure, growing ar and noise pollution and shortcomings in solid waste management are
the most serious thrests to the urban environment.

Public palicy, like the other areas of activity, has evolved consderably since the origina
assessment was carried out. In 1981 the CEP noted that that there was a defined policy regarding
agriculture, but that there was no explicit policy for natural resource management. The CEP aso
noted that the legd bassfor environmental management was ambiguous and resulted in

overlaps, gaps, and confusion among cognizant inditutions.

In the 1980s the nationa government issued 60 environmenta palicy initiatives. In generd, these
actions—Law 355 of 1983 prohibited the use of lime on tree trunks and Decree 1026 of 1986
established the La Caeta Underwater Park—tended to control or prohibit the use of natural
resources. In the 1990s, under the influence of the Worldwide Environmenta Conferencein Rio
de Janeiro, Brazil, the policy process was characterized by expanding awareness and public
didogue on environmenta issues. Policy legidation and decrees focused on the sustainable use
of natura resources. The culmination of this process was the passage of the Generd
Environmenta Law (64-00) in August 2000. Thislaw not only reorganized the indtitutional
sructure for managing the environment, but aso raised environmental awareness in the public
sector planning process and required public consultation on environmentd issues with legd
implications.

Mgor trendsin the environmental sector over the past 20 years, while showing some signs of
progress, revea the persistence of serious problems. An action agenda to address these
chdlenges should indude:

Amplification and refinement of the Law 64 to establish a comprehensive policy regime that
will promote protection and sustainable use of the country’s natural resources.
Strengthening of the inditutiona structure, including loca units and local private
organizations put in place to manage the environmental sector.

Aggressive programs to, among other things, promote reforestation, curtail soil sdinization,
manage watersheds, and protect fragile ecologica niches such as the coastal marine
environmen.

Aggressve environmenta protection public awareness program.

Research on such important issues as water qudity, bathometry, and trends in vegetative
cover.

Increased investment in sanitation and potable water infrastructure.

A proactive program of consultation and consensus building with al relevant sectors (private
entrepreneurs, NGOs, academia, loca government) on the design and implementation of a
national environmental program



Chapter 1. Introduction

1.1  Objectivesof Assessment

Environmentd issuesin the Dominican Republic span awide range. Watershed degradation, soil
eroson, solid and liquid waste disposa, water and air pollution, deforestation, biodiversty loss,
and pesticide contamination are serious concerns. The matter takes on added importance given
the close link between the country’ s natural resource base and its economy. The Dominican
Republic has had, and will continue to have, an economy dependent upon its natura resources.
Accordingly, the prospects for economic expansion are inextricably linked to the remediation,
protection, and prudent use of the country’s natura patrimony.

In 1981 USAID sponsored the first environmental assessment carried out in the country. Clearly,
ggnificant socid and economic change has taken place in the intervening twenty years, and it is
reasonable to assume that this change has had an impact on the environment. The objective of

this study isto establish a point of comparison for the 1981 andysis by providing a snapshot of

the gate of the environment in the Dominican Republic at the beginning of the twenty-first

century. It updates the areas addressed in the 1981 andysSs—Vvegetdive cover and forestry, water
quantity and quality, land use, eroson—and highlights the trends that have taken place in the
areas over the past two decades. Smultaneoudly, this assessment will give congderation to
environmenta matters—palicy, inditutional regulatory and service delivery network, ar and

noise pollution, and water contamination—that have arisen since the 1981 report was produced.

1.2  Methodology

At the request of the Secretariat of State for the Environment and Natural Resources,
USAID/Santo Domingo developed the scope of work for this sudy. The contents of the scope of
work were discussed with, and agreed to, by the Secretary of the Environment and Natura
Resources. USAID and the secretary dso agreed on the methodology to be used in carrying out
the research—areview of existing secondary sources.

The reliance on secondary sources posed certain limitetions. In some casesiit limited the ability
of the researchers to demondrate precisely the status of given environmental sub-sectors. To
illudrate, the body of information available on forestry consists of a series of different Sudies
conducted with separate methodologies, particularly regarding classfication criteria for types of
forests and ground cover. Because of these methodologicd differences, there are wide variances
inthe gudies conclusons. These variances make it difficult to document precise trends
regarding forest and other ground cover over the past twenty years.

In other cases, the dearth of secondary data limited the team’ s ahility to draw definitive
conclusons. For example, very little research has been done recently on dam sedimentation. This
virtua absence of information inhibited efforts to refine estimates of actud water storage

capacity.

Despite these limitations, the methodol ogy was adequate to draw a comparison on the state of the
country’ s environmenta resources between 1981 and 2001. The methodology aso permitted the
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identification of mgor trendsin key environmenta sectors over the past two decades, aswell as
the identification of research and other programming priorities.

13 Socioeconomic Overview

The Dominican Republic has aland area of dightly less than 50,000 square kilometers, and
occupies about two-thirds of theidand of Higpaniola. The country’s population is estimated at
8.5 million, resulting in a population density of approximately 170 people per square kilometer.
In 1990, the population growth rate was measured a 2.3%—afigure that demondtrated a
continued decline from its high of 3.62% registered in 1960.

After stagnation—and in some instances contraction—during the 1980s, the country’ s economy
flourished during the 1990s. Between 1995 and 1999, the economy grew at a yearly rate of more
than 7%, and inflation never exceeded 10% per year. In 1999, the gross nationa product was
$17.6 billion—an increase of dmost 100% over 1993.

During the 1990s, the agricultura sector’ s participation in the economy contracted by 30% (from
17.5% in 1991 to 12.4% in 1997). The sugarcane production and processing industry, which is
included in theindustria economic sector, was once the maingtay of the economy. In the two
decades since the 1981 profile, land in sugarcane has been reduced by about 12%, and the
sugarcane industry now represents only about 1% of al economic output.

Although the sector has declined as awhole, there has been modest growth in crop production.
The increase in crop production is concentrated in high-vaue commodities—tobacco, indudtrid
tomatoes, and bananas. Livestock growth has aso been modest, with only adight increase in the
area dedicated to cattle grazing.

During the 1990s industry (including sugar production, mining, congtruction, and utilities)
expanded from 26% to just over 32%. Manufacturing, led by the introduction of free zone
maquila operations, grew at 3.8% per year between 1994 and 1998. Mining also increased
subgtantialy over the same period.

The service sector (commerce, tourism, trangport, communications, finance, and government)
remained even, contributing about 55% of the economy during the 1990s. Tourism (hotdls,
restaurants, and bars) showed impressive growth (13% per year between 1994 and 1999), as did
communications (17.5% for the same period). Within services, government was the principa

area of economic contraction.

While there has been a continuing trend of reduced population growth, the labor force, as aresult
of high population growth rates in the 1960s and 1970s, has expanded by more than 3% annualy
since 1980. A pardld demographic trend is the marked urbanization of Dominican society:
between 1965 and 1997, the portion of Dominicars living in urban settings rose from 35% to
67%, while the rurd population declined by a concomitant amount.

1.4  Development Palicies and Resour ce M anagement

In large part, the demographic shifts (especidly increased urbanization) over the last two decades
(certainly throughout the 1990s) were related to changesin the country’ s economy. The growth
of the urban-based industriad and service sectors has drawn people to the citiesto fill available

2
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employment niches. A growth-oriented economic policy facilitated the impressive growth of the
1990s, but this regime was adopted with little concern for environmenta consequences. The
passage of the Environmental Law (Law 64-00) and the creetion of the Secretariat of the
Environment in late 2000 were initid steps to developing anew policy regimeto join
environmenta protection and sustainable natura management with economic expanson.



Chapter 2. Sails, Land Use, and Agricultural Development

2.1 Land-Use Capability and Soils

The Organization of American States published a Land-Use Capability classfication for the
Dominican Republic based on 1977 soil studies (CEP 1981). Thiswork indicated that
approximately 12.6% of the Dominican Republic's soils (classes I-111) have good potentid for
intengve cultivation with only moderate limitations, while over 55% of the land area has soils
that are so steep, rocky, or shalow (classes VI1-VIII) that they have good potentia only for
forestry or protected aress (table 2.1). Much of the remaining soils have limited cgpability to
support intengve agriculture, though some can be used effectively for perennid tree crops
(coffee, cacan) and pasture.

Table2.1 USDA Land Use Capability Classification for the Dominican Republic

Land | Km? Per centage of General Characteristics of Land Class Unit
Class National Territory

I 537 1.1 Excdlent for cultivation, high productivity potential.

0 2,350 4.9 Very good for cultivation, few limiting factors.

[l 3122 6.6 Good for cultivation, some limiting factors, medium productivity

potentia with good management.

v 3,639 7.7 Limited potentia for cultivation, appropriate for pasture or
perennia crops, with severe limiting factors. Low to medium

productivity with management.

\% 6,071 12.7 Limiting factors severe, especialy drainage. Can be used for
pasture, or for rice with intensive management.

s0il depth, rocky soils.

VIl 25,161 52.7 Cannot be cultivated, only appropriate for forestry uses.

VI | 1,202 25 Cannot be cultivated, appropriate for protected areas or wildlife
uSes.

Total |47,693 100.00

1 5,611 11.8 Cannot be cultivated, except for certain perennia crops (such as
coffee), pasture, or forestry. Limiting factors include topography,

Note: Does not include 588 ki of lakes, islands, and other areas.
Source: OAS Survey of Natural Resources of Dominican Republic 1967, cited in 1981 CEP.

2.2 Actual Land Use

Datathat dlow a definitive comparison of land-use patterns in 1980 to present land use are not
available due to different study methodologies. But some generd trends can be detected (table
2.2):

Loss of broad-leaf forest cover has dowed significantly or siopped.
There is some suggestion that coniferous forest area expanded dightly.
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Intensive agriculture, particularly steep dope cultivation of subsistence crops, has declined in
some aress.

Sugarcane land has been reduced, perhaps by as much as 12%.

Intensive pastures have increased only dightly.

Urban areas are rapidly expanding.

Eroded or barren land has expanded sgnificantly.

Area dedicated to tree crops has increased.

Table2.2 Changesin Land Usein the Dominican Republic, 1980-98 (km?)

Typeof Land Useor Cover OAS CRIES DIRENA OAS CRIES DIRENA
1967 1980 1998 % % %

Broad-leaf | Humid 2,580 6,518 6,306 53 13.7 131
forest Dried, mixed, and others 835 3,889 17 80
Coniferous 2155 311 3,025 0.64 40 6.2
Sugarcane 4,025 3,682 88 7.6
Tree crops (coffee, cacao, etc.) 3414 71
Intensive pastures 2,325 2,636 49 55
Others: marginal agriculture/pastures/ 27417 17,595 57.6 36.5
matorral/tree crops/other forests, etc.

Urban areas 292 3H 0.6 08
Arid, barren, or eroded land 402 1,306 08 2.7
Total 47,657 48,224

Source: Adapted from UNDP 2000.
2.3 Changesin Agricultural Production, 1980-2000

Agriculturd production in the Dominican Republic has been subject to aseries of changesdriven
by, among other things, agricultura policy, nationd and internationa markets, and economics.

In the last 20 years, the Dominican agricultura sector has adapted to these forces by modifying
cropping and land use patterns, as well as technology. Table 2.3 alows a comparison of acreage
per crop and production levels for the most important Dominican agricultura products.

Changesin sugar production are among the most significant to have taken place in the
agricultura sector. Before 1980, the sugar industry was organized into large production and
processing centers (ingenios). The mgority of the ingenios were controlled by the national
government—a few (three) were privately owned and operated. During this period sugar
production emphasized use of large areas of land. Little concern was given to the gpplication of
technologies that would enhance productivity and production in smaler areas. With the decline
of the internationa sugar market in the 1980s, the government faced the difficult problem of
controlling large expanses of underused land. A privatization program was initiated in the late
1980s to address the problem. This effort has made some progress—the former Esperanza
ingenio was converted into a successtul irrigated rice and banana operation—and the private
owners have emphasized modern technology and operationd efficiency for enhanced
productivity. But the successis limited. Large areas of former sugarcane have been either
abandoned or are underused.
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Table2.3 Comparison of National Crop Acreage and Production, 1979 and 1998

1979 1998
Crop Crop Area Production Crop Area Production
(hectares) (metric tons) (hectares) (metric tons)

Rice 106,408 245,437 106,138 382,199
Red beans 54,853 37,927 40523 338,559
Black beans 10,355 11,883 7,535 8,539
White beans 11,205 9,928 2,463 2,525
Maize 36,581 48,177 37,679 59,614
Y ucca 22,933 119,556 23,680 176,270
Sweet potatoes 6,659 5,495 10,200 60,248
Pantains 30,580 204,250 56,987 380,627
Bananas 7,058 71,626 24,975 234,725
Name (root crop) 2,707 17,274 2,511 20,125
Potatoes 897 8,987 2,951 39,500
Tomatoes 615 7,131 1634 14,406
Industrial tomatoes 5,082 100,969 10,070 324,452
Onion 1447 10,248 2,355 na
Pepper 911 3,624 2,359 23,661
Galic 651 3,452 873 16,012
Coffee 155,000 63,000 125,000 6,944
Cacao 94,000 43,850 147,674 60,875
Tobacco 29,402 33,931 27,516 73,834

Source: Annual Plans, Secretariat of Agriculture Economic Planning Unit 1979-98.

The fallowing changes in crop production over the last 20 years, as outlined in table 2.3, may be

important to nationd environmentd qudlity:

Areain basc cereds (rice, maize) is not increasing, but productivity is consderably
improved, due to increased application of fertilizer and other inputs.

Dry beans and other staple crops of hillsde farmers have declined in areaunder cultivation.
Traditiona root crops (yucca, Sweset potatoes, fiame) have increased in area, and yidds have
significantly improved.

Plantains and bananas, perennia crops, have increased in acreage, especialy under irrigation.
Export crops such asindustria (canning) tomatoes and tobacco—crops requiring intensve
inputs—have increased in productivity dramaticaly.

While overdl area of rice cultivation has remained congtant, rice grown under irrigation has
increased sgnificantly. The productions and productivity incresses are attributable to
enhanced technology, such asirrigation and gpplication of chemicd inputs.

V egetables grown in the mountains (Constanza, Vale Nuevo, Arroyo Frio) have increased.
Use of chemica inputs for vegetable production has increased.
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24 Animal Production

The livestock production sector has grown dramaticaly over the past two decades. Table 2.4

demonstrates the expanson.

Table2.4 Animal Production, 1979 and 1998

Category 1979 1998 Change
Poultry (hundred weights) 77,700 168,966 132%
Pork (tons) o* 27,530 -
Beef (tons) 54,500 76,780 86%
Milk (millions of liters) 302 443 46%
Eggs (millions of units) 316 901.7 185%

*Pork production was temporarily eliminated due to African swine fever.
Source: SEA Operating Plansfor 1980 and 1998.

Dramatic increases in the production of poultry, pork, and eggs, and more modest increasesin
the production of beef and milk, are driven by loca demand. This demand islargdy urbanbased
and aresult of population shifts from the countryside to the cities in response to the growth in the
service and industry sectors. The increased production of anima products poses achadlengein
environmenta management, especidly for water qudity, owing to the concentration of fecd
matter at larger poultry and hog operations, and the food processing wastes crested in preparing
these products for market. Thisis akey area where appropriate land- use planning and
environmenta regulation can protect environmenta qudity.

25 Soil Erosion

In 1981, the Country Environmenta Profile identified soil erosion as “the most serious problem
affecting the natura resources of the Dominican Republic.” This problem was attributed in large
part to deforestation and smdl farm agriculturd practices on stegply doping lands, which make
up alarge proportion of the nation’sinterior. It was noted that these widespread erosion
problems degraded soil fertility, decreased the life gpan of critical water reservoirs used for
hydroel ectric generation and irrigation, and exacerbated flood risks.

In the past two decades, the erosion problem continued and, in some senses, became more acute.
Data demongtrate that in 1998 land area classfied, as“arid, barren, or eroded” was four times
larger than the levels reported in 1980 (seetable 2.2).

But it gppears that most of the eroson since the CEP occurred in the 1980s. Beginning late in the
decade, the Dominican government launched a concerted effort to respond to this problem with a
series of nationd and loca programs. The most notable of these programs include the Quisqueya
Verde campaign for reforestation of the 1990s; Plan Serra s government—private sector efforts to
replace annual crops with coffee and promote reforestation and economic development in the
north-central portion of the country; and the efforts of numerous NGOs on watershed, soil
consarvation, and reforestation projectsin the uplands. These and smilar efforts gppear to be
having some impact on water retention—an important contributing factor to erosion control.
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Economic policy of the late 1980s dso played arolein dowing eroson. Dataon agricultura
output indicate that the production of dry beans, the staple crop of hillsde farmers, has declined
(seetable 2.3). Thelatter part of the 1980s aso witnessed economic policies to promote free
zones and light manufacturing. The free zones became a vital source of jobs for rura dwellers
(especidly smdl hillsde farmers) faced with a declining demand for beans and other traditiona
commodities. Accordingly, opening markets to competitive imports and establishing trade
regimes that favored high-vaue export commodities, chegper imported beans, rurd out-
migration, and other economic pressures on smal farmers in recent decades may be as
responsible for this change as conservation programs.

Anecdota evidence suggests that the stagnation of population growth in rurd provinces actudly
masks sgnificant depopulation of remote uplands once involved in dashand burn agriculture (J.
Pena 2001). A demographic shift, as younger people from former hillside agriculture zones move
to local municipa centers or emigrate to Europe and the United States, may relieve some of the
agricultura pressure on steep, remote watersheds. Limited field trips by thisteam in 2001 in the
Nizao watershed noted neither Sgnificant use of uplands for annua crops (most land wasin
unimproved pasture, matorra, or coffee), nor significant cropland soil erosion problems.

While more research must be done on erosion rates, and different types of erosion under various
land uses, as overal rate of erosion dows, upland erosion and sedimentation of reservoirs
continue to be problemstic.

Table25 Sedimentation Ratesin Reservoirsin the Dominican
Republic through 1995

Reservoir | Yearsof Operation | Sedimentation Observed (M */kmyear)
Tavera 20 2,284
Vddesa 17 3,218
Sabaneta 12 1,963
SabanaY egua 13 2,644
Rincon 16 4,442
Haillo 12 4575

Source: UNDP 2000, J. Rodriguez 2001.

Sedimentation rates in reservoirs reported in Ottenwalder (UNDP 2000) for severd reservoirs of
2,000—4,000 m’/knf/year exceed what can be expected from overland flow on croplands, and
especidly on the pasture and matorra land uses common in the upland watersheds, even with
high sediment delivery ratio (most sediment eroded in a given year does not make it downstream
for many years). The sources of the sediment accumulating in reservoirs include cropland

eroson, but landdides (many triggered by hurricanes), poor road congtruction, erosion of
riverbanks during floods, and mobilization of river bed sediments deposited over the past
decades have been significant sources of reservoir sediment.

In generd, land uses that emphasize perennid tree crops, minimize road congtruction, and lower
population densities in steep upland watersheds are critical to addressing the serious exiding soil
erosion problems. Promotion of soil conservation practices for hillside agriculture are important,

8
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but in the current economic and demographic Stuation of the mountainous provinces of
Dominican Republic, dternative perennid crops and gppropriate municipa economic
development dternatives like those promoted by Plan Sierraand FEPROBOSUR will be amore
important part of any long-term solution.

2.6  Sdlinization of Irrigated Soils

About 13% of the Dominican Republic's cultivated land is under irrigation. From 1980 to 1998
irrigated area increased from approximately 178,000 hectares to 265,000 hectares (H. Rodriguez
1998). Much of theirrigated land is concentrated on the nation’ s best soilslocated in the Cibao
(Yaque del Norte—upper Yuna), Yuna, and Yague del Sur watersheds. Sdinization of soils dueto
poor irrigation practices (often overuse of water raising loca water tables), lack of adequate
drainage, or amply intensve re-use of tail water for downstream irrigation, poses adistinct

threat to the future use of some of these high-qudity soils.

An example of the extent of the sdinization problem can be seen in table 2.6. There are clearly
relativey greater degrees of sdlinization in the Lower Y ague dd Norte valey—an areawhere
irrigation systems are supplied from tail water that has aready been used for upstream irrigation
It isaso an areawith insufficient drainage infrastructure.

Table2.6 Salinization of Soilsin the Upper and Lower Yaque del Norte Valley (hectar es)

L ocation Not Sightly | Moderately | Strongly Very Total
Saline Saline Saline Saline Strongly Hectares
Saline
Upper Valey 56,167 4,090 3,687 - 3,345 67,289
(Santiago—Hatillo
Pama
84% 6% 5% 0% 5% 100%
Lower Valey 7,520 16,780 6,070 4,275 675 35,320
(Hatillo P—
Montecrist 21% | 48% 17% 12% 2% 100%
Total 62% 20% 20% 4% 4% 100%

Source: Plan Nacional de Ordenamiento de los RecursosHidraulicos (PLANORHI), OEA/INDRHI 1993.

Efforts to address the problem of soil salinization can be extremely costly when drainage
structures are required. Severa mgjor projects have worked on improved irrigation water
management in Azua and Cibao, but mgjor deficiencies remain.

2.7 Environmental Impactsof Irrigation Projectsin the Dominican Republic
Among the best-documented cases in the Dominican Republic of irrigation projects negative

impacts on the environment is the sdinization of the Y ague dd Norte river by high levels of
water withdrawal (lowering flow in the river) and contaminated irrigation return flows.
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Table2.7 Salinization of Water in Yaque dd Norte, 1970-93, as Evidenced by
Conductivity M easurements Upstream to Downstream (micr osemens/cm)

Y ear Santiago Estancial del Esperanza Jibon Hato del
Yaque Medio

1970 170 300 560 410 570

1993 180 420 620 740 1000

Source: Juan Antonio Gonzdlez 1999, Vale dd Cibao: Ecologia, Suelosy Degradacion, Santo Domingo.
2.7.1 Water Quality Impacts

These data indicate that downstream surface water in Hato del Medio is 10 times more saline
than water in Santiago, and that much of this degradation occurred in the last 30 years as more
irrigation projects have come on line. The sdinization of water suppliesby irrigation tail water is
amog cartainly accompanied by sgnificant runoff of nutrients and sediments from agriculturd
fieldsto surface waters.

Two of the most important irrigated valeysin Dominican Republic, Yague dd Norte and Y una,
discharge to important wetlands and estuary systems. Monte Cristi and the Samana Bay,
respectively. Both areas are experiencing changes in salinity, sediment loads, turbidity, nutrients,
and other contaminants—concentrations of mercury have been detected in Samana Bay (UNDP
2000). A recent study conducted in smdl drainages below the Hatillo Reservoir reveded the
presence of eevated levels of cadmium, chromium, and other heavy metals. (USGS 2000).
Clearly, these contaminants can have mgjor negative effects on estuary and reef ecosystems,
epecidly in partidly closed estuaries like the Samana Bay.

2.7.2 Alteration of Water Flows

Ancther mgjor impact of irrigation is the reduction of dry season flowsin therivers themsdaves
dueto irrigation diversons, reducing and degrading the habitat available to freshwater aquatic
life. Improving irrigation efficiency to leave unneeded water in the river is often a great benefit,
but no evidence of studies on thisissuein the Dominican Republic was encountered. Another
impact on aquatic systems is the considerable ecologica damage caused by large reservoir
projects altering hydrologic and geomorphic processesin large river systems. These issues are
goparently not yet being consdered in water development projects in the Dominican Republic.

28 Keylssuesin Land Useand Soil Management

Most increases in crop production are attributable to intensification of the use of fertilizers
and other inputs on avallable good soils. Efforts to optimize fertilizer management will save
costs and reduce the potentia for water pollution.

Livestock production is intensfying, especidly medium and large-scale poultry and pork
operations, which can pose threets to water quality from manure and processing wastes.
Annud cropping of fragile uplands, especidly with dry beans, gpparently is declining
sgnificantly.

Soil eroson continues to be a serious problem. It is critical to determine whether annua
cropping on hillsdesis redly the principa source of eroded sediments, or whether
landdides, dirt roads, and stream bank erosion are more important at awatershed level.

10
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Sinization of high-qudity irrigated lands will continue to require subgtantid invesment if
these lands are not to be permanently lost for production.

Sinization of surface and groundwater is at risk from sdineintruson in large aress of the
Dominican Republic. This problem is especialy serious on the south coadt, the fastest
growing region of the country.

11



Chapter 3. Water Resour ces and Water sheds

3.1 TheNational Water Budget—Components of the Water Cycle

The Dominican Republic’ s dimate varies from humid in the northeast and high western
mountains to semi-arid or arid in the southwest and northwest. The average annud precipitation
nationwide is gpproximately 1,500 mm. This provides a gross annud nationa water budget
shown intable 3.1.

Table3.1 National Water Cycle for the Dominican Republic

Component Water Volume (millions of m®)
Precipitation 73,000
Evaporation-transpiration 51,000
Runoff (surface water) 20,000
Rechargeto aquifers 1510

Source: PLANIACAS1983.

Total annud surface water runoff is approximately 20 billion cubic meters per year from the
country’s Six mgjor watersheds. The Y ague del Norte and the Y una- Canu watersheds are the
largest, supplying about 25% and 20% of the runoff. The balance of the water is drawn from the
Azua-Y aque ddl Sur, Ozama-Nizao and other watersheds. Detail on the runoff supplied by each
of the key watershedsis presented in table 3.2.

Since totd flows include large flood surges (water not available for human use) the base flow (or
dry season flow) is used to estimate available water supplies. Thetota available water supply
can be estimated as the surface water base flow (371 nt per second) plusthe available
groundwater, which has been estimated at 47.5 nt° per second (PLANIACAS 1983). Thisis
equivaent to 1,610 cubic meters per capitafor the Dominican Republic’' s present nationa
population of 8.5 million Compared to other countries, this water avallability levd is adequate
for domestic, indugtria, and agricultural uses—but has potentia for shortages.

3.2 Groundwater Resour ces

Estimates by PLANIACAS in 1983 put potentia groundwater resources at approximately 1,610
million cubic meters per year. Recently INDRHI, with internationa technica assstance,
completed an intengve 42-volume fidd sudy of groundwater resources. This study focused on
the southern portion of the country, where the mgjority of groundwater resources are located
(hydrographic basins of the Ozama-Nizao, Yague dd Sur, etc.). Research findings indicate that
recharge only in the south coast areas done is more than 2.2 billion cubic meters per year.
Therefore, the estimates of current available groundwater must be considerably higher for the
country as awhole than the 1983 figures.
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Table3.2 Annual Runoff from Major River Basinsin the Dominican Republic

River Basin Rivers Mean Base Flow | Mean Annual Flow
(includes
\:?\r/;?l;f m°per | 10°m® | m’per | 10°m’
second | per year | second | per year
Y agque del Tota 109 3,440 181 5,700
Norte and
others
San Juan San Juan 25 785 293 900
Artibonito 18 575 32 1,015
Totd 43 1,360 61 1,915
Azua Various 4 125 7 220
Yaquedd Sur | Yaquedd Sur 14 430 40 1,250
Others 20 630 39 1,240
Totd A 1,060 79 2,490
Y una-Camu Yuna 54 1,700 100 3,150
Camu 24 770 52 1,630
Tota 78 2470 152 4,780
Ozama— Nizao 19 610 30 945
Nizao and Ozama 45 1,410 89 2,810
other south Haina 14 440 22 685
coast rivers Chavén 6 190 13 420
Others 19 590 33 1,030
Tota 103 3,240 187 5,890
National All Surface Water 371 11,695 667 21,995
Total

Note: INDRHI isorganized into three water districts: Northern Region (Baja Yuna, Y una Camu, Alto
Y aque del Norte, Bgjo Y aque del Norte), Eastern Region (Este, Ozama-Nizoa), and Southern Region
(ValedeAzua, Valle de San Juan; Y ague del Sur, Lago Enriquillo).

The INDRHI study aso detailed the extent of groundwater contamination with salts from
seawater—which can be a serious problem in coastd aguifers. Where extensive use is made of
coadtd aguifers, their water table (or piezometric) level declines, which can dlow seawater to
movein to fill the void crested by over pumping. This problem, known as sdlineintrusion, is
widespread in the south coast of the Dominican Republic.

3.3  Water Useand Efficiency—Domestic, Agricultural, Indugtrial

According to table 3.3, water demand in 1980 was 2.3 million cubic meters per year—2.123
cubic meters per year for agricultural purposes, 287 million cubic meters per year for household
consumption, and 82 million cubic meters per year for industrid use. Table 3.3 lacks afigure for
industrid sector water demand for the year 2000 (the data were not available a the time of the
study). Nonetheless, given the increases in the domestic use and agricultura sectors, and
assuming that there has been a Sgnificant increase in industria sector in accordance with the
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growth of industry, one can estimate that the total current water demand is at least 10 million
cubic meters per year—a four to fivefold increase over the 1980 levedl.

The efficiency of water use technology isacritica variable in water demand. As discussed
below, there are serious efficiency questions regarding the two mgor uses of water—irrigated
agriculture and household consumption.

Table3.3 Total National Water Demand (millions of m® per year)

Type of Use Source 1980 1983 1998 2000
Urban and rural domesticuse | A 287 1,450
Agricultura use B 2,123 7,700
Industrial use C 82 305

Sources: A—Mott-McDonald 1998, B—G. Méndez 2000, C—PLANIACAS 1983.
3.4 Irrigation Water: Environmental | ssues

Irrigated agriculture is responsible for more than 85% of nationa water use in the Dominican
Republic, and has a mgor impact on water quantity, water qudity, and aguatic habitat, al of
which are important environmental issues.

Table3.4 Expanson of Irrigated Area, Dominican Republic, 1980-2000

(hectares)
Area 1980 1990 1998-2000
Planned irrigation expansion 178,294 234,350 319,302
Actual area under irrigation 178,24 241,838 275,000

Sources; PLANIACAS 1983, INDRHI 2000, Mendez 2001.

Irrigation water supplies in the Dominican Republic include storage reservoirs, other surface
water diversons, and groundwater. Some of the largest irrigation projects are supplied by major
mullti- purpose reservoirs (irrigation, hydro-electric generation, domestic water supply).

Table3.5 Major Irrigation Storage Reservoirsin the Dominican Republic

Dam Dam River Stor age capacity Irrigation
height (millionsof m®) | servicearea

(m) (hectares)
Las Barias 22 Nizao 3 5,628
Sabana Y egua 76 Yaque del Sur 560 20,505
Sabaneta 70 San Juan 77 4,860
Hatillo 50 Yuna 700 17,718
Rincon 4 Jma 75 2,000
Tavera 80 Y aque del Norte 170 11,903

Note: A number of other dams(Chauey, Maguaca, Jiguey, Aguacate, Rio Blanco, and Bao) are
part of the water storage system. They are not included in the discussion here because their
principal useis provision of potable water of production of energy, not water storage for irrigation.
Source: INDRHI 2000, in Rodriguez 2001.
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3.5 Irrigation Efficiency and Administration

Irrigation efficiency is ameasure of the proportion of irrigation water provided that is
beneficialy used in crop production Irrigation efficiency reflects the status of the infrastructure
used to deliver water, the evaporation rate of the climate, the management of water ddiveries,
the system for applying weter (e.g., flood irrigation, furrow irrigation, sprinkler irrigation), and
the kill of theirrigators. In the Dominican Republic, alarge part of irrigation water is ddivered
by surface cand's, and gpplied ether in furrows or as flood irrigation, both of which are low-
efficiency sysems.

Totd water use efficiency is estimated to be low, about 18-25% (Rodriguez 2001). The
environmenta impacts of low efficiency in water can include raised groundwater levels,
inization of cropland soils, erosion of croplands and waterways, greater than necessary draw-
downs of rivers and streams, and excesstall water carrying sats, fertilizers, and sediment into
downstream waters.

Improvements in irrigation efficiency can require overhaul of water management and
adminidration sysems, invesmentsin infrasructure (e.g. lining earthen cands), invesmentsin
water application devices (e.g. sprinklers, pipe, drip systems), and changes in pricing of
irrigation water. Several projects have been carried out in the Dominican Republic to review and
improve irrigation and water management practices.

One of the primary conclusons of irrigation management work in the Dominican Republic, as
well asin many other countries, is that the systems are operated more effectively when their
management is transferred from nationa government agencies to loca agricultura water users
association, or Juntas (Rodriguez 2001). To illudtrate, over the past decade, INDRHI hasled a
program to assgn managemernt of the irrigation sysemsto loca farmers. Those systems under
locd management demonstrate water fee recuperation rates of 60-85%. In contrast, the average
rate of fee recuperation for systems till under centra management is about 15%. The increasein
fee collection under Junta-run systemsis providing secondary water management benefits. Some
Juntas are investing the money from water fees to purchase state-of the-art water management
technology. Others are providing scholarships to water-user association members to study
modern methods of water management. Both types of investment are contributing to
enhancements in water use efficiency.

The government recently attempted to promote increased efficiency of water use by Presidentia
Decree 79-2001, which requires pricing water by volume, regardiess of whether it is for energy,
domedtic, or irrigation use.

3.6  Effectsof Sedimentation on Reservoir Storage

The sedimentation of mgor reservoirs in the Dominican Republic was amgor concern of the
1981 Country Environmenta Profile. Sporadic studies carried out in the intervening years by
INDRHI have documented that those concerns have been borne out in redlity. Table 3.6 explains
what was known about reservoir sedimentation through the mid-1990s.
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Table3.6 Reservoir Sedimentation

Reservoir storage capacity Storage capacity lost dueto
(millions of m°) sedimentation (%)

Date Reservoir || Active | Dead Total Active | Dead Total lost
Dec-91 || Vddesa 130 56 186 11.1 | 60.7 26.1
Dec-92 || SabanaYegual| 4469 | 33 479.9 9.6 45 12
Feb-93 | Tavera 1654 | 7.6 173 17.1 100 20.7
Dec-93 | Rincon 584 | 16.1 74.5 154 334 19.3
Apr-94 | Haillo 416 25 441 15.2 10.4 14.8
M ay-99| Sabaneta 65.6 | 10.9 76.5 10.8 | 57.6 17.5

Source: M. Espina/INDRHI/2000.

The sediment accumulationin these reservoirs has reduced total storage from 10% to 25% in
only afew years or decades. Undoubtedly, in some cases, natural disasters like hurricanes David
and Georges played an important role in delivering large sediment loads. However, in many
cases, larger sediments derived from overland eroson, landdides, and bank eroson in upper
watersheds take many yearsto arrive at a downstream location, so even with improvementsin
the watershed the sedimentation process will continue, and may in fact be sgnificantly worse
than during the last measurements.

3.7 Water Quality Issues

Water quality information for rivers and sireamsiis scarce. Scant data of thistypeis collected
regularly except at intakes for public water supply systems. Evidence collected on the South
Coadt, from the mouth of the Soco to the mouth of the Haina riversin November 2000 by the
USS Peter Anderson (a US Environmenta Protection Agency research vessdl), coupled with
generd trendsin land use and sanitation, indicate that eevated levels of organic maiter, feca
coliform bacteria, nutrients, and in some cases dinity, pesticides, and other contaminants are
likely in many surface waters passing through agricultura and urban aress.

A recent study above the Hatillo reservoir, in smdl drainages below the El Rosario gold mine,
indicated that elevated levels of cadmium, chromium, and other heavy metas were present
(USGS 2000). Other studies have identified high levels of mercury in near-shore coastal waters
of Samana Bay, and bio-accumulating pesticides and organic compounds, such as DDT and
PCBs, in estuary mollusks (UNDP 2000).

The reatively few sudies carried out to date indicate that there are many potential water qudity
problemsin rivers, streams, and estuaries in the Dominican Republic. Thelack of good data on
water quality problemsis troublesome, because human hedlth, aguatic life, and ecosystem
integrity are potentidly al at risk. It isimperative that environmentd authorities begin to

develop aprogram to monitor and anayze water quaity parametersin areas at risk (ports, urban
rivers, riversin agricultura zones, key estuaries), aswell asin areas where relatively little human
activity istaking place to establish basdine water qudity information for the nation.
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An exception isthe INDRHI Water Quality Program. Launched in 1997, its objectiveisto
systematize water quality measurement. While it istoo early to note definitive results, this
gpplied research effort holds promise for generating reliable data for future programming.

3.8 Keylssuesin Water Resour ces

Issues are of critical importance to water resource management in the Dominican Republic
incdude:

Salinization of Surface and Groundwater—Groundwater is at risk from salineintrusonin
large parts of the Dominican Republic, especidly the south coadt, which is one of the fastest
growing areas of the country. Surface water has been degraded by sdinization in certain
intengve agricultura aress.

Access and Efficiency Issuesin Public Water Supply—A high proportion of Dominicans,
especidly in rurd aress, ill have no access to domestic water, which causes this part of the
population to pollute public waters to meet the basic human needs of bathing, laundering
clothes, and so on. Most existing public water supply systems are emphasizing conservation
and efficiency measures criticd to environmenta quality.

Integrating Supply Protection into Policy—Protecting key supply reservoirs and aguifers
from sources of contamination is a key judification for land use planning and should be the
focus of investments in the water sector.

Administration of Irrigation Water Supplies—Thetraditiond “public inditutional
management modd has proven to beineffective for managing irrigetion water systems.
Privatization of irrigation systems, and redligtic pricing for water, both of which have been
initiated by INDRHI, needs to be further promoted and put in place.

Documenting Water Quality Threats—A gigantic lack of data on ambient water quaity
conditions threatens to obscure various threats to human hedth, aquatic life, and ecosystems
from agriculturd, indudtria, mining, and urban devel opment sources.

Access to Sedimentation Information—Thereisrdativdy little information available on dam
sedimentation. Bathometric studies to andyze rates and levels of sedimentation, and the
associated loss of dam storage capacity need to be given high priority.
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Chapter 4. Forestsand Forestry

4.1  Forest Resourcesof the Dominican Republic

The Dominican Republic has awide variety of forest cover. Broad-ledf forests, including high-
elevation cloud forests, as well as humid forests, and semi-humid forests, are widespread in the
steeper and less accessible areas of the northern, central, and eastern parts of the country. Conifer
forests, made up dmogt entirdy of the indigenous Pinus occidentalis, are found at very high
eevations, principaly in the Cordillera Centra. Dry forests are widespread in the south,
southwest, and eastern tips of the country. Many of the best remaining forest dandsarein
protected areas (see section 4.2).

Before 1980, forests that once covered 70% of the country were drastically reduced by logging
and agricultura invason Between 1980 and 1998, severd studies were carried out to measure
forest cover. Thefact that these sudies used different methodol ogies makesit difficult to
compare, in quantitative terms, the status of forested land area. What can be concluded from the
CRIES (1980) and DIRENA (1998) studies isthat the total area under forest cover increased by
about 550 sguare kilometers in the intervening 18 years (table 4.1). Furthermore, it appears that
coniferous forests have recovered the most—the DIRENA study indicates that land area under
broad-lesf dry forests has expanded sgnificantly. But, again, the differencesin definitionsin
forest categories between the two studies make it impossible to draw a definitive concluson
However, a least the data indicate that broad-leaf forests have more or less ahilized in the past
20 years compared to the trend in the period before the 1981 CEP.

Table4.1 Land Areawith Forest Vegetation as Quantified by Various Studies,
1967-98 (km?)

Type of land use or cover CRIES | DIRENA

1980 1998

Broad-leaf forest Humid 6,518 6,306
Dried, mixed, and others 3,889

Coniferous 311 3,025
Sugarcane 4,025 3,682

Tree crops (coffee, cacao, etc.) 3414
Intensive pastures 2,325 2,636

Others. margina agriculture, pastures, matorral, tree crops, other forests | 27,417 17,595
Urban areas 292 3%
Arid, eroded, bare land 402 1,306

Total 47,657 48,224

Source: CRIES 1980, DIRENA 1998.
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The reasons for the stabilization and incipient recovery of forestsinclude:

Economic policiesthat (1) reduced taxes on the importation of low cost food commodities
which, in turn, contributed to a reduction in steep dope subsistence agriculture, and (2)
subsidized bottled cooking gas which, in turn, had adirect impact on the dramatic reduction
of the charcoal-meaking indudtry.

The growth of the urban-based indudtrid (e.g., free zone manufacturing) and service
(banking and tourism) sectors that helped fuel amigration of rurd resdents, especidly
hillsde agriculturdidts, to the cities.

Government-sponsored reforestation and natural resource management programs.

Natural regeneration of former agricultura hillsde land.

Expansion in the number and sze of protected aress.

4.2  Forest Management Initiatives

In 1988 CONATEF emitted Resolution 3-88 that started a Program of Certification of

Pantations with Rights to Harvest. This program has contributed to a number of private forest
plantation efforts by establishing the legal right “to use trees planted trees planted on one’sown
land.” Between 1988 and 2000, this program issued dmost 6,000 certificates resulting in more
than 16,000 hectares planted in forest. Furthermore, the program has been gaining momentum
Seedily. In 1991 only 400 hectares were planted under the program. In 2000 the area planted was
more than 2,000 hectares.

Severad notable forest management activities have been initiated in the past 20 years, two of
which—Plan Serra s La Celestina Project, and the Zambrana Agroforestry project of Enda
Caribe—are highlighted in brief case studies below.

4.2.1 Case Sudy: Zambrana Agroforestry Project

In 1984 an NGO named Enda Caribe launched a pilot agro-forestry project using participatory
methods in coordination with the Federation of Campesinos of Zambrana-Chacuey in Sanchez
Ramirez Province.

The project did fidd trids with 88 species of native and exatic trees, anong which Acacia
mangium showed the best results, and generated enthusiasm among the campesinos that wanted
to attempt reforestation projects.

The success of Cassia mangium extended into neighboring areas, and hundreds of small farmers
showed interest in planting this exotic tree. In 1992 the Association of Agroforestry Producers of
Zambrana was formed with 600 members. The planting rates rose to severa hundred thousand
seedlingsayear. A smadl sawmill wasingaled to process the first harvests from the farmers
plots.

The early resultsin Zambrana encouraged smal and medium-scale producers to establish Acacia
mangium plantations in other low-€levation areas of the country.
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4.2.2 Case Sudy: Plan Serra La Celestina Project

Plan Sierra began the La Celestina management project in 1983 to test the development of a
forest management plan on a degraded natura forest. The project was funded in part by the
government of Sweden.

The project areais 3,860 hectares, of which 57% is covered with native pine forests mixed with
some broad-leaf forest. Initialy, the native forest was so degraded that the plan caled for
subgtituting plantations for the natural forest. A second part of the project isthe ingtdlation of a
modest, but modern, sawmill. Thismill is operated by local project participants and isthe
commercid, income generating dimension of the project.

This project has been through severd difficult periods, but has succeeded in conserving anaturd
forest in the area. It aso has demondtrated the economic feasibility of sustainable, localy
managed wood harvesting, and established aland market for mountain areas with forest industry
potentid.

4.3 Government Reforestation Efforts

Since 1981, the national government has launched aseriesof |large-scale reforestation
campaigns. Most notable among these efforts is the Quisqueya Verde initidtive that began in
1997. Quisgueya Verde was an ambitious undertaking that set asagod the planting of 30
million treesin three years. Despite a heralded launch, the project’ s success is debatable. It has
auffered from the difficulties smilar to those experienced by other reforestation effortsin the
Dominican Republic. To illudrate, government land available for reforestation has not been
clearly identified, private landowners fear that land reforested will be lost to productive uses, and
commercid operators fear that, given current policy, they will be prohibited from harvesting
thelir trees.

4.4 Forest Protection | ssues
4.4.1 Charcoal-Making

In 1981, when the CEP was published, charcoa productionfor urban cooking fud wasalarge

rurd industry that impacted dry woodlands and forests in the Dominican Republic. In 1985 the
consumption of wood for charcoal, used for cooking by nearly two-thirds of the entire

population, was estimated at 4,172,700 nt of wood per year (JACC 1988, Gomez 2001).
Beginning in the mid- 1980s a government policy of subsdizing propane gas and cooking stoves,
suggested by the National Commisson for Energy Policy (COENER), was st in place. While
perhaps a distortion to the economy at large, this policy was a boon to forest protection efforts.

The gas subsidy measure virtudly diminated the demand for charcod in less than 20 years.
According to DGF, charcoa consumption dropped from 1,596,000 sacks in 1982 to 26,465 sacks
in 2000 (Gomez 2001).

The decline in the charcoa- making industry has had a Sgnificant impact on the rural economy.
Many poor households lost an important source of income. However, while quantifigble dataare
not avalable, it is believed that this loss was offset by the movement of farmersto urban jobs,
especidly in the free zone light- manufacturing sector.
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442 ForestFires

Asameatter of course, sgnificant numbers of forest fires break out in the dry season in

Dominican Republic. The DGF has tabulated information on forest fires and reports that during
19812000 there were 1,365 recorded forest fires affecting 72,796 hectares. The years 1990 and
1997 were particularly bad fire years, with 15,269 hectares and 13,075 hectares respectively
burned. Commonly, 1,000-5,000 hectares are affected annually. The DGF has trained fire-
fighting brigades and provided some specidized equipment and training.

Table4.2 Forest Firesin the Dominican Republic, 1981-2000

Y ear Number of Fires | Total Affected Surface | Average Surface
(hectares) (hectares)
1981 14 4,849 346
1982 25 1,998 80
1983 43 4,746 110
1984 88 3,079 35
1985 49 1,299 27
1986 60 835 14
1987 11 1,339 33
1988 32 525 16
1989 51 808 16
1990 74 15,269 206
1991 83 6,247 75
1992 52 1,485 29
1993 45 5118 114
1994 170 5,080 30
1995 19 860 45
1996 55 674 12
1997 234 13,075 56
1998 55 1,061 19
1999 61 1,144 19
2000 114 3,304 29
TOTAL 1,365 72,796

Sour ce: Department of Forestry Planning, Sub-Secretariat of Forestry Resources, Dominican
Secretary of State for the Environment and Natural Resources

21




Dominican Republic Environmental Assessment

45  Importing Forest Products

The Dominican Republic continues to be a net importer of wood products, as well as paper. Data
on wood product imports aone indicates that the country spent an average of US$50 million a
year of foreign exchange on sawn wood, both pine and fine hardwoods. And 85%—-90% of
imported wood volume is made up of American and Chilean pine (Gomez 2001). In 1981, the
CEP indicated that the Dominican Republic was importing US$30 million ayear of wood
products.

4.6 Keylssuesin Forestry

Absence of an Industrial Forestry Sector—The forestry sector has stagnated in the
Dominican Republic as aresult of government policiesto restrict wood harvest. No vigble
commercid timber industry exists. Mogt legd forest plantations are young and of small sze
(lessthan 5 hectares). It is unclear whether standing timber would be available to support a
viable industry.

Negative Incentives for Private Land Forestry—Despite the limited success of the
Certification of Plantations Program, few private landowners in the Dominican Republic are
planting tree crops owing to negative incentives for reforestation.

Slvicultural and Forest Management Models—Little research is being done on forest
management, and most attention has been given to exotic species (Cassia mangium and
Pinus caribea) or the indigenous pine. Numerous native broad-leaf hardwoods exist
(induding loca species of mahogany Sweitenia), and it is likely that much reforestation

could be rapidly accomplished by natura regeneration if the right incentives were there.
Future Uses of Public Lands and Sugar Council Lands— It isimportant to look at what role
national government land, and land now controlled by the State Sugar Council (CEA), could
be available for use in large-scale reforestation, perennia crop production, or other uses. It is
imperative that the new uses on any large-scale government tracts be based on sound
research, including slviculturd studies and market research.

Forest Cover Stability—The loss of forest cover appears to be stabilizing; there is some
suggestion of forest recovery.



Chapter 5. Coastal and Marine Resour ces

51 Coastal and Marine Watersin the Dominican Republic

The Dominican Republic is surrounded by the Atlantic Ocean on the north, the Caribbean Seaon
the south, and the Mona Passage to the east, comprising, in total, 238,250 kn of in-shore and
offshore waters within the Exclusve Economic Zone. Of thistotd, approximatdy 3% (7,600
kn?) is part of the idand shelf, defined as waters less than 180 meters deep. Another 2% of the
oceanic waters form the Banco de la Plata and Banco de la Navidad, which are important reef
aress off the north coast.

5.2  Critical Coastal Ecosystemsin the Dominican Republic

The Dominican Republic’s coast is made up of acombination of rocky coastlines and headlands,
mangroves and other wetlands, dunes and beaches. Below the surface of shallow coastal waters,
sea grass beds and cora reefs are criticaly important resources for marine productivity.

Rocky coastlines are primarily of limestone (cordine) origin. They are widespread
ecosystems, and often intermixed with sand beaches.
Mangrove forests are made up of four mgor tree species: Rhizophora mangle, Avicennia

germinans, Conocar pus erectus, and Laguncularia racemosa, each tolerant of sat water and

adapted to different conditions of submergence. These are ecosystems of high biodiversiy,
highly productive in biomass, important for rearing of many juvenile and adult fish,
crustacean and mollusk species. They also protect coastal areas from erosion, remove
sediments from rivers discharging to the estuaries and shallow coastdl waters, and improve
the quality of coastdl waters.

The most important mangrove ecosystems in the Dominican Republic are at the mouths of the
Yunaand Yague del Norterivers and are part of the national protected area system. No trendsin
mangrove forest conservation have been established, but with the end of charcoa-making in the
1990s, explaitation of mangrove forestsis not currently amgjor concern (Silva personal
communication 2001).

Table5.1 Mangrove Forest Digtribution in the
Dominican Republic

Coastal zone Total mangrove area (km?)
North Coast 193
East Coast 75
South Coast 57
TOTAL 325

Source: CEPNET/IDB, 1998.
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Dunes and beaches are dynamic ecosystems, constantly changing form in response to wind,
tides, and coasta erosion. There are anumber of endemic plant species found on coastal
dunes in the Dominican Republic (N. Ramirez persond communication 2000). Important
coadtd dune systems exist a El Estero in Montecristi Province, Bahiade Caderasin La
Altagracia Province, and Sdinas in Peravia province. Sand beaches are widespread but
sporadicdly located aong the Dominican coast. They are amagjor attraction for the large
tourist industry, and beachfront properties are highly valued for hotel investments. They are
aso important ecosystems for a number of birds, seaturtles, and other marine and coastal
Species.

Sea grass beds are highly productive ecosystems characterigtic of clear, shalow coasta
waters, often found in close proximity to cora reef ecosystems. Mgor seagrassesin the
Dominican Republic are Thalassia testudinum, Syringodium filiforme, Halodale, Holophila,
and Ruppia maritima. These areas can be important in biomass production, and are favored
habitat for various commercia conch species, but are dso easily damaged by increased
turbidity or other water quality degradation in coastal waters.

Coral reefsare wel known to be among the most biologically diverse ecosystems on the
planet, aswell asthe most highly productive of subtropicad marine waters. Principa reef
formationsin the Dominican Republic are included in table 5.2. These reefsindude many of
the important fishing grounds in the Dominican Republic.

Table5.2 Principal Coral Reef Areasin the Dominican Republic

Zone L ocation Province

North Coast Bahia de Icaquitos a Punta Rucia Montecristi
Punta Balandra Samana

East Coast Punta I caco a Cabo Engarfio LaAltagracia
Canal de Catuano LaAltagracia
Ida Saona LaAltagracia

South Coast IdaCatdina La Romana
Guayacanes—Juan Dalio San Pedro de Macoris
LaCdeta Distrito Naciona
Puerto Vigo Azua
IsaBeata Pedernales

Source: CEPNET/IDB 1998 (http://grid2.cr.usgs.gov/cepnet/rep_dom/submenu.htm).

53 Marine Fisheries

Marinefisheries in the Dominican Republic are primarily coastal and exploited by alow-
technology artisand fishing industry. The marine fishing fleet was estimated in 1979 (CHEP 1981)
and estimated in 1991 (PROPESCAR-Sur 1991), using methods that may not be drictly
comparable. The data are reported in table 5.3.
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Table5.3 MarineFishing Fleet in the Dominican Republic

V essel 1979 1991
Cayuco: Dugout canoes of 3-5 meters 420 1,418
Y ola: Open boats of 4-6 meterswith outboard motors 830 2,136
Bote, Pivote, Barco: Larger motorized craft (>6 meters) 150 198
Total 1,400 3,752

Sources: CEP 1981, PROPESCAR-SUR 1991, Comprehensive Census of the Coastal Fishery inthe
Dominican Republic.

Thefishery is primarily exploited using bottom-fishing techniques, with heavy emphasis on hand
lines. Production was estimated for 1976-80 total landings as 7,000 tons a year (CEP 1981).
Production in 1992-99 is presented in table 5.4.

Table5.4 MarineFishery Landingsin Metric Tons, Dominican Republic 1992—-99

Y ear 1992 1993 1994 1995 1996 1997 1998 1999

Production (tons) | 13,169 | 12,949 13,027 18,662 13,192 14536 | 10,069 8,517
Sour ce: Department of Fisheries 1999, Silva2001.

The inference to be drawn from these datais thet the Sze of the fishing fleet has grown
sgnificantly in the last two decades, and that marine fish landings have been correspondingly
higher in mogt years. The particular Sgnificance of lower landingsin 1998/99 is not clear. An

I nter- American Development Bank study reported in the 1981 CEP estimated the potential
sustainable production of 10,454 tons per year from accessible idand shelf and offshore bank
areas (0.8 tons per knr). Localized studies have indicated a drop in production from the Samana
estuary, of 1.86 tons per kn? to 0.48 tons per kn? from 1980 to 1994 (Silvaand Aquino 1994).

The PROPESCAR-SUR survey published in 1990 included 226 species of bony fishes, 12
species of cartilaginous fishes (sharks, rays), 9 species of crustaceans, and 11 species of mollusks
for atota of 258 speciesin the catch figures. Catch surveys published by the nationa

Department of Fisheries (DRP) report a much lower diversity—the 1999 survey mentioned 68
marine species. Thisis probably not so much areflection of changes in species catch asa
reflection in the distinct leve of detail in the survey techniques. With these discrepanciesin the
type and qudity of data, it is not known whether particular stocks are a risk of over-exploitation

Anecdotd evidence suggests that over-fishing of certain high-vaue species, particularly spiny
lobster (Panulirus argus) and conch (Strombus gigas), both of which are exported as well as
consumed locdly, is occurring in certain near-shore waters (Silva2001). In generd, the quality
of the avallable data isinsufficient to judge whether the marine fishery is sustainable at the
current levels of harvest on anationa scae; however, certain areas and species are being over-
fished and are apparently poorly regulated.

54  Freshwater Aquaculture

Aquaculture in the Dominican Republic is focused on freshwater production of fish, primarily
Tilgpia (Oreochromis) and Macrobrachium rosenbergii, alarge shrimp. There are 22 private
aguaculture ventures, most of which produce fish and shrimp (table 5.5).

25



Dominican Republic Environmental Assessment

Table5.5 Production of Freshwater Fish and Shrimp in
Commercial Facilities, 1994-98 (metric tons)

Product 1994 1995 1996 | 1997 1998
Shrimp 121 41 9% 212 169
Fish 56 11 66 127 80

Source: F. Richardson and M. Nicolas, “Laaquaculture en laRepublica
Dominicana: Presente, pasado, y futuro,” forthcoming.

55  Coastal Tourism Development

The tourism indudiry in the Dominican Republic is afast-growing and important part of the
nationa economy. In the Dominican Republic tourism is strongly focused on beach oriented
internationd hotd's, many of which have been built by foreign investors. The hotd, bar, and
restaurant industry grew consstently at an average of amost 13% annualy in 199498, and the
tourism industry contributes to many other aspects of the nationa economy, including
congtruction, communicetions, and so on, aswell as being an important source of new
employment (Central Bank 1999).

Table5.6 Increaseof Hotel Roomsin the Dominican Republic, 1993-98
Year 1993 1994 1995 1996 1997 1998 1999
Rooms 26,801 29,243 32,846 36,273 40,453 44,665 49,623

Source: National Association of Hotels and Restaurants, Inc. (ASONAHORES) 2000.

Almog dl of the new hotdl congtruction isin coagta environments, epecialy on the north, eedt,
and southesast coasts.

Table5.7 International Tourists Arriving in the Dominican Republic
Year 1996 1997 1998 1999
Arrivas 1,925,565 2,211,34 2,309,139 2,649,418

Source: National Association of Hotels and Restaurants, Inc. (ASOHONORES) 2000.
5.5.1 Environmental Impact of Coastal Tourism

The rapid growth of tourism is placing significant pressure on coastal ecologicd nichesina
variety of levds. Constant destination resort construction and ever-increasing volumes of tourigts
are threatening the coastal marine biodiversity. Smultaneoudy, the tourism indudtry is
demanding increasesin essentia services (potable water, public sanitetion facilities). The
demand for basic services s, in the long run, beneficid. In the short and medium-term this
demand islevied on asystem (at the national and locdl levels) unprepared to meet it. In sum, the
key environmenta issues raised by coagtd tourism devel opment include:

Increased discharge of sediment and wastewater into coastal waters (degrading water
quality, sea grass and cora reef communities).

Urbanization, population growth, and public sanitation problemsin beach communities
due to new hotel work forces.
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Alteration of natural geomorphic processes (beach eroson, migration) due to
congtruction of hotel infrastructure.

Degradation of beach, mangrove, or wetland habitat for senstive species such as sea
turtles, waterfowl, and other species.

Conflicts in use between tourists, commercid fishermen, and shipping interests.

Danger of over-exploiting coagtd aguifers and saline intruson in groundwater.

Damage to reefs and other fragile environments by over-use (anchor damage to popular
reef aress, etc.).

Encroachment into protected aress.

Aress of potentia conflict between tourism devel opment and sendtive coagta environments are,
geographicaly widespread. For example, anumber of critica resources, including important sea
turtle nesting beaches, coastal lagoons critical to waterfowl, and high-quality sea grass
beds/fishing zones are concentrated in the northeast Altagracia Province, dso designated a
tourism development zone. Appropriate tourism devel opment may be able to proceed or adapt,
with minimal damage to these resources, or even contribute to their protection, but the
commitment to do so must come from the government, and be accepted by the devel opment
interests.

5.6 Ports and Shipping Infrastructure

Maor ports in the Dominican Republic include Haina, Puerto Vigo de Azua, Barahona, Santo
Domingo, San Pedro de Macoris, La Romana, Duarte, Santa Barabara de Samana, Puerto Plata,
and Puerto Libertador. Haina handles alarge portion of the commercid and industrid cargo,
while Puerto Plata, Santa Barbara, Duarte, La Romana, and Santo Domingo handle commercia
and tourigt traffic, including large cruise ships. The five largest ports (including Haina, Puerto
Plata, and Santo Domingo) handled 15,803 ships and nearly 42 million tons of cargo in 1990-94
(UNDP 2000).

The potentid for contamination of coastal waters from these vessals is significant. Large ships
discharge fud, wastewater, and solid waste, which can cause damage to coastd waters or place a
mgor disposa burden on coastd communities. Therisk dso exists that cargo ships carrying

toxic or noxious substances, such as petroleum, could wreck in Dominican waters.

5.7  Urban Development

The coagtd areas of Dominican Republic include most of the largest, fastest-growing urban
aress, including Santo Domingo, which will soon encompass a third of the entire Dominican
population, and many heavy industries are located in the port areas. This development pattern
means that al environmentd risks created by growing urbanization (see chapter 8) concentrated
in coadtd environments.

5.8 KeyCoastal Issues
Coagtd management is a complex inter-disciplinary fidd, which integrates economic and socid
development with environmental sustainability in fragile coastal areas. The Dominican

Republic's coastal management issues are centrd to nationa development, not only because the
majority of the population and demographic growth isin coastd areas, but because one of the
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most dynamic sectors of the economy, the internationa tourism industry, isadmost entirely
concentrated in afew coastd areas, and demands a high degree of sanitation and environmental
integrity to remain viable.

Coagtal marine fisheries are increasing pressure on the resource, but current data
collection and andysis do not alow appropriate planning to conserve critica stocks.
The dynamic internationd tourism indudtry is having a detrimenta impact on certain
coastal resources and needs appropriate environmenta evauation and planning.
Future coadtd tourism growth, if not integrated into environmentally sound urban and
rurd planning, will degrade the very resources—coastd scenery, high water qudlity,
biodiversty—on which it is based.

Shipping, ports, and harbors are a critical sector for potentia environmental
contamination.
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Chapter 6. Biodiversity and Protected Area M anagement

6.1  Definition of Biodiversity in the Dominican Republic

The diversty of native floraand faunain the Dominican Republic is an important part of the
country’ srich natural resource patrimony. That said, it isimportant to note that biodiveraty in
idand settings has two predominant characteristics: (1), ahigh level of endemism (species found
nowhere dsein the world) and (2) high vulnerability of extinction The Dominican floraand
faunaaretypicd of this pattern.

Table6.1 Definition of Biodiversty for the Dominican Republic

Definition

Diversity of ecosystems | The number of distinct habitats and biological communities
Diversity of species The variety and relative abundance of different species present

Genetic diversity Theinternal genetic diversity of each species, or the sum of genetic
information contained in the plants, animals, and microorganisms

Source: Global Strategy for Biodiversity 1992.
6.2  Description of Terrestrial Ecosystems

The wide mgority of native terrestrid ecosystems in the Dominican Republic were forests or
matorra. While over time there has been a steady decline in forests, as recently as the middle of
the 20th century about 70% of the origind cover remained in tact. Since the 1950s the rate of
forest loss accelerated markedly. Current estimates place only 36% of the country’sland arealin
forests, and much of that is found in protected areas and nationa parks (Tolentino et al. 1998).

6.2.1 Forest Types, Typical Species
The principd native forest types, with typical species, and sample locdlities are as follows:

Conifer forest. Dominated by the native pine, Pinus occidentalis, thisforest isfound in
elevations between 800 and 3,085 meters. Mogt sgnificant conifer forests are in Armando
Bermudez, Jose dd Carmen Ramirez, Vale Nuevo, Serra de Bahoruco, and Sierrade Neiba
national parks.

Broad-leaf cloud forest. Found in very humid mountain zones between 600 and 2,300 meters
in eevation, typica speciesinclude Didymopanax tremulus, Brunellia comocladifolia,
Magnolia pallecens, Magnolia hamori, and Prestoea Montana. This forest typeis restricted
to the Cordillera Centra and Cordillera Septentriona and the Sierra Bahoruco and Serra
Neiba.

Broad-leaf humid forest. Thisforest type is widdy distributed in mountainous areas between
500 and 1,500 meters. Typica speciesinclude Ocotd Soanea berteriana, Tabuebuia
berterii, Mora abbottii, and Cyathea arborea. Thisforest type can be found in Reserva
Cientifica Ebano Verde, Lomala Humeadora, and Lomas Quita Espuelay Guacongjo. It is
commonly found mixed into traditiona coffee and cacao plantations.
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Broad-leaf semi-humid forest. Thisisalow-eevation forest found on lower mountain dopes
and in coastd aress, including kardt terrain and many soil types now dedicated to agriculture,
Typica speciesinclude Coccoloba diversifolia, Guaiacum sanctum, and Swietenia
mahagoni. Examples of thisforest type persst in Parque Naciona del Este, near Bavaro, and
on the southern flank of the Sierra Bahoruco.

6.2.2 Other Vegetative Communities

In extremely dry aress of the south, southwest, and extreme east the dominant ecosystem is aDry
Matorra, or thorn brush ecosystem. Typicd speciesinclude Tabebuia berterii, Sveitenia
mahagonia, and Acacia macracantha, aswell as various species of cactus and other xerophytes.
This habitat isfound in the Lake Enriquillo area, Azua Vdley, and other areas of the southwest.
Other minor ecosystem types, in terms of area covered, include various mangrove ecosystems,
fresh and saltwater wetlands, and savannas.

6.3  Floral and Faunal Diversity and Endemism

The Dominican Republic has an exceptiondly high rate of endemism 1dand habitat endemismiis
particularly fragile and subject to extinction Accordingly, aggressve conservationis required to
preserve the country’ s rich biodiversity. The fact that neighboring Haiti has little native

terrestrid habitat left gives added importance to conserving the Dominican Republic’ sbiologicd
uniqueness. Table 6.3 identifies the variety and rate of endemism of native species. Almos dll
the reptiles and amphibians are endemic, and more than athird of the Dominican Republic’s
florais endemic.

Table6.3 Species-Leve Biodiversity in the Dominican Republic

Number of Number of endemic | Percentage of species
species species that are endemic

Flora
Plantas vasculares 5,600 1,800 36
Algas 168 unknown unknown
Fauna
Mamiferos 48 2 10
Aves 296 26 9
Reptiles 146 138 94.5
Anfibios 65 63 97
Peces 399 - -
Molusco 311 - -
Artropodos/Crustaceos 164 - -
Cnidarios 111 - -
Equinodernos 67 - -
Poliferos 39 - -
Annelidos 6 - -

Sources: CIBIMA 1994, SEA/DV S 1990, UNDP 2000, CEPNET IDB, Liogier 1978, CIBIMA 1994.
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6.4  Species Threatened and at Risk of Extinction

The biodiversty of the Dominican Republic faces numerous threats, especialy due to the loss of
amgor portion of the terrestrial forest habitat. At least 10% of the speciesin the Dominican
Republic and 33% of the vertebrates (mammals, birds, reptiles, amphibians, and fish) are
endangered or threatened with extinction (table 6.4). By any sandard, thisis an extremely high
rate of potentia loss of biodiversity.

Table6.4 Threatened Speciesin Dominican Republic

Speciesgroup Total Per centage of | Number of species| Percentage of class or

species | total species| threatened or group threatened with
in this class endangered extinction

Plants 5,600 75.4 442 8

Algee 168 23 Unknown -

Vertebrates 954 12.8 204 33

Invertebrates 698 9.4 117 17

Total 7,420 100 763 10

Source: N. Ramirez 2001.

Marine species, including adiverse array of marine mammals (whaes, dolphins), are poorly
known and not well represented in this analysis. Although marine species are mobile and not as
often endemic it is noteworthy that the near-shore banks of the Dominican Republic are the most
important wintering area for humpback whalesin the Atlantic Ocean.

6.5 Key lssuesin Biodiversity Conservation

Threats to biodiversty in the Dominican Republic include the continuing degradation of
forest habitats by land-dearing, human-caused forest fires, and mining; theillega hunting
and capture of certain species for the pet trade (birds, reptiles); and the introduction of dien
species that are particularly pernicious in idand environments.

The stientific knowledge of biodiversity in the Dominican Republic is quite incomplete.
Improved knowledge of the conservation status and ecology of many little-known species
will improve the ability to conserve them. This requires an investment in education and
research.

Many terrestrial species probably owe their continued existence to the subgtantial nationa
park and protected area system being developed in the Dominican Republic.
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Chapter 7. Protected Areas of the Dominican Republic

Over the past two decades, the Dominican Republic has dramatically expanded its protected area
network. In 1980 there were only 9 protected areas. By 2000 that number had grown to 70 (table
7.1). The part of the protected area network that is completely land based accounts for 16% of
the country’ stotal area. In addition, there are parts of protected areas (Jaragua and Montecristi)
that are marine niches, while there are other parks (Banco del Plata Marine Sancturary) thet are
complete marine environments. The marine parks and the aguatic parts of the predominantly land
reserves add over 27,000 kn to the protected area network (table 7.2). This significant
expanson reflects a conscious effort on the part of government, and the growing interest of the
public, in protecting the country’ s natura resources. It aso reflects the increesng emphasson
biological and naturd science educeation, and the political influence of the conservation
stakeholders.

The protected area system in the Dominican Republic is rapidly improving, but obvioudy dill
quite deficient in management infradtructure, Saff, and vistor infrastructure. Politica will must

be generated to adequately fund the government entities responsible for patrolling and managing
16% of the Dominican land surface. A number of NGOs are assigting in the task of managing the
nationd parks in the Dominican Republic, usng severad co-management modds. Much work
remains to be done in the area of strengthening relationships with locd organizations, including
not only NGOs, but also communities and municipalities.

Table7.1 Thelncreasein Protected Areas by Decade

Protected areas To 1980 | 1981-90 |1991-2000

Scientific reserves 1 6 10
Nationa parks 8 12 22
National monuments 9
Anthropology reserves 2
Fauna refuge 7

Fauna sanctuary

Wildlife refuge
Panoramic view 1 10
Ecologica corridors 6
Recreation areas 3
Specid ecological reserves 1
Total 9 21 70
Per centage of national land surface included 4.2 11.2 18

Sources: Mores 1980, Vadés and Mateo 1992, Ramirez 2001.
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Table7.2 Sizeand Statusof Protected Areas by Category
UICN Number | Total Surface area (knf) Manage- Areaswith Areaswith Area
category ofareas | area Terrestrial | Marine ment visitor management with
(km?) plans infrastructure | infrastructure | staff
Scientific 10 639 546 A 2 2 2 2
Reserves
National 2 8485 6,359 2,126 8 6 14 17
Parks
National 1 246 155 9% - - 3 5
Monuments
Wildlife 7 25577 273 25,303 - - 2 2
Refuges
Other 20 546 513 33 - - - 0
Total 70 35,494 7,844 27,646 10 8 - 26
Percentage 16% 12%
Sources: UNDP 2000, Sub-secretary of Protected Areas and Biodiversity (consultant) Bonnelly de C. 1996,
Bibliography for Management and Devel opment of the Marine Protected Areasin the Dominican Republic.
Table7.3 Protected Areas and National Parks
Local tourists | Foreign tourists Total visitors Fees collected
Parque del Este - 143,199 143199 RD$4,506, 626
IslaCatalina 318 24,735 45,053 RD$1,327
LosHaitises 2,333 8,291 10,624 RD$442,655
Isla Cabritos 8,149 1,99 10,245 RD$284,500
El Choco 0 6,813 6,813 RD$181,780
Lalsabela 2,001 2,379 4,380 RD$151,770
Montecristi (Cayo arena) 895 1610 2,505 RD$86,950
Armando Bermudez 1,348 147 1,495 RD$72,670
Loma|sabel de Torres 617 1,088 1,705 RD$49,010
Cuevas del Pomier 2,652 42 2,694 RD$28,775
Estero Hondo 0 1872 1,872 RD$27,830
LaVegaVidga 1111 61 1172 RD$15,740
Parque Nacional Jaragua 613 156 69 RD$21,655
Laguna Cabral 8 2 30 RD$1,260
Sierra de Bahoruco 0 24 24 RD$1,200
Laguna Redonday Limén 15 - 15 RD$300
ValeNuevo 0 3 3 RD$150
Total 20,060 212,435 232,495 RD$7,200,408.00

Source: DNP Annual Report 1999.

7.1

Tourism in the Protected Areas

Tourism development in protected aressis largdy in anincipient Sage. Fees are charged for
nationd and foreign vigtors, which generates some income. But only a part of the revenue from
vigtaions is retained for park maintenance. Park managers sense that operational budgets are far

33




Dominican Republic Environmental Assessment

below needed requirements. An aggressive revenue generation campaign or increase in transfers
from the nationd treasury is needed to maintain, a a minimum, and hopefully upgradeit.

It is clear from this summary that the visitor use potentid of the nationd park system, and its
potentid for generating fee income, is very underused. Parque del Este is responsible for more
than half of al vidtors and fees generated.

7.2  Keylssuesin Protected Area Management

Many important issues condtrain the national protected area system. Some of the most
prominently mentioned issues according to high-levd aff are:

Budget and Financial Management—The dramétic expangion in number and size of nationd
protected areas has not been accompanied by a corresponding budget. Of particular concern
isthe possbility that private property included in new parks might be subject to financia
compensation.

Physical Demar cation and Patrol—Many of the protected areas have no physica
demarcation of boundaries, signs designating their borders, or staff to patrol and educate
local communities about the parks.

Development of Tourism Facilities—Absence of appropriate infrastructure for tourist use
hampers the access to many parks. In some cases, private investors are interested in helping
develop park infrastructure, especidly coastal aress, but thisissue is atwo-edged sword, and
potentidly controversd.

Invasion of Protected Area Lands by Agricultural and Recreational Users—Some remote
parks suffer from agriculturd invasions, a continuing problem in Parque Naciond los

Haitises. In Dunas de las Cdderas mangrove and dune aress are being diminated for
congruction of private recrestional resdences.

Natural Resource Damages—Deforestation, poaching (for mesat or pet trade), off-road
vehicles (on dunes/beaches especidly), and forest fires are dl serious problemsin some
protected areas.

Community relaions, participation in management, and compensation to loca communities
who have lost some traditiona uses of protected areas are dl mgor issuesfor the nationa
park service.

It isaso advisable to carry out economic valuations of protected areasin order to provide
environmenta and economic bases for investmen.



Chapter 8. Environmental Quality in the Urban-Industrial Sector

8.1  Urbanization of the Dominican Republic

Only afew decades ago the Dominican Republic was an agriculturally based nation It isnow
rapidly evolving into a primarily urban society. A nation with 65% of its population in rurd
areasin 1965 became a nation with the same amount in urban areas by 1997. This urbanization
of Dominican society has put huge pressures on municipdities to provide infrastructure and
services to maintain acceptable environmenta qudity in the booming urban centers. These
pressures will only increase in the immediate future.

Santo Domingo is the center of the urbanization process. Over hdf of the nation’ s urban
resdents live in Santo Domingo, which in 2001 has 2.7 million people, 2,600 kilometers of
roads, 700,000 vehicles, and covers over 300 square kilometers. In 1980 by comparison, Santo
Domingo had 1.3 million inhabitants and covered 161 square kilometers (Cadtillo- Tio, 2001).

8.1.1 Case Sudy: Santo Domingo’s Marginal Neighborhoods

A worst-case scenario for environmenta management in arapidly urbanizing setting exigtsin the
margina neighborhoods aong the canyons leading to the IssbdaRiver in the northeast part of
Santo Domingo. One example is La Zurza, where thousands of mostly one-room homes are
perched precarioudy on the steep dopes of a canyon. Population density is 80,000 people per
kn?; potable water supplies are leaky homemade pipes of dectrical conduit; sawage disposal
ranges from open drains to bottomless latrines perched over a stream. Huge quantities of garbage
are accumulated in the canyon bottom, where they are washed downstream to the Isabela River
by a combination of industrial wastewater, raw sewage, and storm water. Theloca population
traverses dirt paths on the steep canyon dopes and crosses this effluent stream to reach nearby
homes. Heavy rains and hurricanes flood out al the low-lying homes a the canyon’s outlet.

Local community and municipa organizations are working to tackle these enormous problems
and have made progress on housing improvements, garbage pickup (alocdly run private
operation), and storm water drainage. In one community near La Zurza, amassve covered storm
drain in the bottom of the canyon has provided physica separation from the raw sewage and
indudtrid effluents, aswell as some flood relief. Theflat top of the slorm drain provides a
vauable secondary use as awalkway for accessto al homes. Large infrastructure invesments
need to be made smply to control storm water runoff, and protect homes from being flooded
with polluted water. Safe potable water, sewerage, and wastewater treatment are far more
expensve long-term goals.

8.2  Municipal Infrastructure Investment

Municipa governments, which are responsible for basic environmenta sanitation in urban aress
(garbage collection, dstreet cleaning, road repair, maintaining sanitary and storm-water drainage
networks), among other duties, received only 2.5% of the nationa revenue in 1998, equivaent to
0.4% of the gross nationd product (Cadtillo-Tio 2001). The capita investment needed in this
sector is aso subgtantid, but establishing financia mechanisms for maintenance budgets for
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municipditiesin environmental quality work isakey need for the future. The government
invested an average of RD$22 million annualy from 1990-98 in potable water and sewer
infragtructure, representing approximately 0.3% of the nationd budget during that period
(Cadtillo-Tio 2001). Thisrate of infrastructure investment will need to rise subgtantidly to
improve the national access to potable water and sawage facilities.

8.3  Potable Water Supply for Urban Areas

Nationwide, 54% of urban people had access to domedtic (piped) water in 1979, while in 1998
80% of the urban population has access to domestic water supplies—a sgnificant improvement
(CEP 1981, H. Rodriguez). Nonethel ess, 850,000 urban dwellers still have no access to domestic
water supplies.

Unmet demand for high-quality potable water is evident in the consumption of more than
1,000,000 cubic meters of bottled water per year. The cost borne by the consumer isreflected in
the fact that the cost of water provided by the Santo Domingo aqueduct is RD$4/nT and the cost
of bottled water is RD$900/n. In 1991, the percentage of the urban population consuming
bottled water was 13.9%, while in 1995 the proportion using bottled water had already increased
to 40% (Cadtillo-Tio 2001). This substantia increase in the use of bottled water took placein
spite of adramatic price differentiad between the water supplied by the Santo Domingo agueduct
system (RD$4/nT) and the processed bottled product (RD$900/nT).

84  Domestic Wastewater Management

Appropriate wastewater management is critica to both human hedlth, to the qudity of the urban

environment, and to water qudity in rivers, streams, aguifers, and coasta areas. Sanitary sewers
served gpproximately 15% of the urban population in 1979, while estimates for the entire nation
were about haf that (CEP 1981).

Table8.2 Coverage Of Sewer Connectionsin Different Urban Areas

Small urban areas | Santo Domingo|  Santiago National

(INAPA) (CAASD) |(CORAASAN)
Number of connections 47,500 63,000 52,200 162,700
Number of homes 47,500 94,500 52,200 194,200
Population served 185,350 378,000 261,000 824,300
Tota coverage 4.00% 16.20% 38.20% 10.70%

Sour ce: Consultant’ s Report on Economic and Financial Analysis, December 1996.

In 1997, INAPA provided sanitary sewer service to 4% of the rurd and smaler municipa center
population, CAASD provided such service to 16% of the Santo Domingo population, and
CORAASAN provided sanitary sewer service to 38% of the population of Santiago.
Accordingly, thetotal nationd rate of sanitary sewer coverage is 10.7% (Cadlillo-Tio 2001). The
combined rate of coverage in the mgor urban centers of Santo Domingo and Santiago is about
21%, which may indicate adight improvement over 1979. Further improvements were madein
1997-2000.
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Approximately 19% of the nationa population is estimated to use septic systems, 53% use
latrines, and 17% of the population has no wastewater disposd at dl (Cadtillo-Tio 2001).

The wastewater treatment system in Santo Domingo consigts of 600 kilometers of tubes which
discharge varioudy into marine waters, into the Issbelaand Ozamarivers, and into 13 smdl
wastewater trestment plants which then discharge into the same two rivers. The wastewater
treatment plants are reported to have “ serious deficiencies in operation and maintenance’
(Cadtillo-Tio 2001). It is not known what proportion of effluent is treated before discharge.

The municipal government of Santo Domingo has done a feasibility study of master planning
and congtruction of comprehensive wastewater collection and treatment for the city. The initia
edimated capitd cost for this project is RD$12,000 million (Cedtillo-Tio 2001).

At the municipd level (smaller urban aress), 15 wastewater collection and trestment systems
were congtructed in 1968-78. These systems have been expanded since that time, and afew
additiona projects have been built, but the rate of investment in this infrastructure has declined
inthe last 20 years. At least 80 municipa areas are in need of mgor investment in wastewater
collection and trestment, among atota of over 150 smaler urban centersin Dominican Republic
that have no sewer systems (Cadtillo-Tio 2000).

The inadequate sewer and wastewater trestment infrastructure, combined with deficienciesin
potable water supply, qudity control, and source protection among existing water systems, result
in a continuing vulnerability to water-transmitted diseases in the Dominican Republic. Table 8.3
below indicates that severd water-borne diseases continue to be common.

Table8.3 Incidence Of Water-Bor ne Diseasesin the
Dominican Republic, 1994

Disease Number of cases Rate per
nationally thousand
Acute diarrhea 133932 180.86
Typhoid fever 1,714 15.82
Hepatitis 2,364 3.14
Paratyphoid fever 1,758 2.37

Source: First National Seminar on Water Quality in the Dominican Republic.
LinaHotel, August 30, 1994.

8.5  Urban Storm Water Management

Rainfdl runoff in urban areas washes many different contaminants from streets, buildings,
congtruction Stes, and industria areas, forming amgjor source of non-point water pollution.
These contaminants include nutrients, sediment, heavy metals, bacteria, oils, grease, rubber, and
organic matter, which originate from automobile traffic, garbage, and other sources. Both street
cleaning and the congtruction of storm sewers with trestment facilities can be used to combat this
problem. In Santo Domingo, the City Council has discussed the development of an improved and
expanded storm water sewer system, based on studies by the World Bank for the Secretary of
Public Works and Communication (SEOPC/IBRD N° 01-97—Master Rainwater Drainage Plan
for the Dominican Republic).
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8.6 Industrial and Commercial Wastewater

There are more than 7,000 registered industries and large commercid operations in Dominican
Republic, with approximately 70% of them in the Santo Domingo area. Indudtriad development
has been most rapid in the free-trade zones, but that growth is reported to be dowing. The total
discharge of organic matter into rivers and coastd waters, primarily in the south coast area, by
these industries and businessesis estimated to be 600,000 tons per year of biologica oxygen
demand, compared to 125,000 tons per year of biologica oxygen demand from domestic
wastewaters (Cedlillo-Tio 2001). To illudtrate, achemica andyss carried out by INTEC in 1993
reveded elevated contamination levelsin the Ozama. Levels of chloride, lead, iron, and nicke
were above the internationa norms for rivers and lakes. The main causes of this contamination
were indudtrid discharges.

Despite the probable magnitude and impact of indudtrial wastewater discharge, relatively little
datais available concerning the topic. The sector is characterized as follows (Cadtillo-Tio 2001):

Clear norms and standards for industrial wastewater trestment and discharge do not exist, and
sampling programs for wastewater are underdevel oped. The Commission on Ecologica
Sanitation (Comision de Saneamiento Ecologico) takes samples of wastewater effluents at
550 industries, usudly 3 samples per year.

Financid resources for industrid wastewater monitoring are scarce.

Some of the most dangerous contaminants are not being andyzed.

It is estimated that 90% of the industries discharge wastewaters to water bodies or sewers
without any treatment. Industrial wastewater treatment plants are few.

8.6.1 Case Sudy: Water Pollution at Thermo-Electrical Generation Plants

A USAID—funded study of the energy sector made the following observations about cod- and
petroleum-fired eectrica generation plants.

Rainfall runoff control gppears to be oriented only towards controlling flooding, not
minimizing contact of ranfal runoff with materids, which can contaminate waterways.
Runoff from al dectrica generation plants was observed to be aily, indicating contamingtion
from petroleum products stored at the plants was discharging to rivers and coasta waters.
The coal-fired plant a Itabo dlows rainfal runoff from the stored cod pilesto flow directly
into coastd waters. Cod pile runoff isusudly acidic, high in suspended solids, and may
contain traces of heavy metds, dl potentialy damaging to coastdl ecosystems.

Thermd pollution of receiving waters by generation plant cooling water is prevaent, posing
asevere hazard to cord reefswhich are extremely sensitive to water temperature variations.

(See Goldberg Associates, “Energy Sector Management Plan for the Dominican Republic,”
November 18, 1997.)

8.7 Water Pollution in Natural Surface Waters

Very little data exigs in the Dominican Republic regarding the quality of surface waters and
coastd waters. Due to the intensve use of the exigting rivers, the intengfication of crop and
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livestock production in rurd aress, and the character of industria and domestic wastewater
management, it is expected that sgnificant water pollution problems may exig.

Table8.4 Surface Water Quality, June 2000

Parameters
River, Location EC | pH| TDS | PO4 | NO3 [Class| Coalifoms Califorms
(uS/cm) (mg/1) | (mg/1) | (mg/1) Totales Fecales
(MPN/100ml) [ (M PN/100ml)

Rio San Juan, margen derecha

(Puente) San Juan 432 | 79| 267 04 | 106 |C2sl| >110,000 >110,000
Rio San Juan, aguas abajo Planta

Tratamiento 627 | 72| 204 09 11 | C2Sl| >110,000 >110,000
Rio San Juan en el Puente Rosario 718 8 449 07 | 106 |C2s1 9,300 9,300
Rio San Juan, El Ingenito, aguas

arribadelaPresa 176 | 81| 110 0.3 114 | Ci1s1 910 >2.2
Tomadel Acueducto, El Hatico 72 | 71| 472 04 | 493 |C3sl >2.2
Rio San Juan, aguas debajo dela

Presa de Sabaneta 179 | 73| 34 0.2 92 [Cis1 360 360

Source: PRODAS Project 2000.

Although these waters are low in sdts and potentialy good to excellent quality for various uses,
they are severely over-laden with phosphates and nitrates, and contaminated by feca coliform
bacteria Thisisindicative of environmentd sanitation problems throughout the study area,
including human and livestock excreta reaching surface waters, and probably runoff of

fertilizers, sediment or other nutrient sources. Nutrients at these concentrations, which reach
coastal waters or reservoirs, can cause major adgae blooms, sometimesincluding speciesthat are
toxic to aguatic and marine life. These dgae blooms can dso severely reduce water clarity and
reduce dissolved oxygen in receiving waters.

This type of water pollution can pose a serious threat to the qudity of cora reefs, sea grass beds,
and dl associated marine life in shalow coagtd waters, and are incompatible with sustainable
tourism and commercid fishing uses.

8.8  Solid Waste Management

Management of solid waste, especidly urban garbage is ahigh profile environmentd issuein the
Dominican Republic. The mgjor inditutions thet are involved in thisissue ares

Office of the President of the Republic: ST.P~-ONAPLAN-SESPAS-L.M.D.-A.D.N.

Executive-Leved Bodies: Secretariat of Environment and Natura Resources, Secretariat of
Commerce and Industry

Other Public Indtitutions and Private Entities: City Councils (Ayuntamientos), private
inditutions, and NGOs.
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In Santo Domingo the solid waste collection services are 95% privatized. This process was
initisted in 1984. Eighteen municipdities out of the nation’s 105 now have a privately contracted
garbage collection service, or are in the contracting process.

8.8.1 Characteristics and Volume of Urban Solid Waste

Solid waste has changed in composition in Santo Domingo in the last 20 years. In 1980 it was
estimated that 80% of the waste was organic materia (50% food waste, 30% garden waste). In
2001, the organic fraction has declined to 52%, while plastics now make up 8%, paper and
cardboard 15%, and glass 3% (table 8.4).

Table8.4 Compostion of Solid Waste from Various Sour ces

Sour ces Resident, |Resident,low| Resident, | Resident, Public [Hotels|Mean
high income| tomedium |low income, |low income, | markets
income area#l area#2
Plagtic 14.0 14.3 6.4 138 15 — 8.3
Paper 23.0 17.1 12.0 13.8 - 233 | 149
Clothes 2.2 9.3 8.2 10.6 - 38 | 57
Glass 19 6.2 1.7 4.3 - 28 | 2.8
Metal 3.3 75 6.3 4.0 - 15 | 38
Food wastes 11.6 19.4 18.3 23.3 95.0 221 | 316
Garden waste 41.3 26.2 55 7.2 35 394 | 205
Soil, other 2.7 - 41.6 23.0 - 71 | 124
Total 100.0 100.0 100.0 100.0 100.0 | 100.0(100.0
Humidity (%) 40.0 53.4 - - 60.1 - 51.2
(Skpslcn‘gl)c weight 364.2 523.8 474.0 357.5 4129 | 4021|4224
m

Source: Castillo-Tio 2001.

Note the high content of paper from al sectors except public markets, the very high proportion
of garden wastes from high and medium-income residential areas, and the preponderance of food
wadtes from public markets. These differences present interesting possibilities for sorting waste
and recycling by collection zones. Garbage collection in Santo Domingo is accomplished by a
private fleet of trucks, including 205 compactors, 68 dump trucks, and various other vehicles. In
20 other municipalities there are 76 compactors and 72 dump trucks, with the necessity of at
least doubling these numbers to give adequate service in the municipdities (Cadtillo-Tio 2001).

Table85 Solid Waste Produced in the Dominican Republic

Y ear Santo Domingo, | Remainder of country| Total tons
averagevalue, [T1ons per | Tons per per year
tons per day day year
1999 2,688.26 - - 973916
2000 3,570.16 2,030 740,950 1,409,200

Sour ce: Cadtillo-Tio 2001.
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8.8.2 Satusof Disposal Stes

Approximately 98% of the solid waste collected in the Dominican Republic is deposited in open,
unlined dumps. San Francisco and Moca are attempting to bury garbage at their disposa Sites,
and Puerto Plata has been financed by the World Bank to develop a comprehensive collection
and disposal system with high standards. Open-air disposd in unlined dumps or pits can create
serious environmenta hedlth risks, including serious groundweter contamination. Thisisamgor
risk in southern coasta plain areas where depth to groundwater is shdlow and limestone aquifers
have high rates of transmisson of contaminant plumes.

8.9  Air Quality Issues

Major sources of potentid air pollution in the Dominican Republic include motor vehicles,
thermal power plants, and other industrid sources. The vehicle fleet has increased rapidly,
requiring large investments in highways, but aso caused localy serious air quality problems,
especidly in Santo Domingo. Leaded gasoline was banned in the Dominican Republic only as
recently as 1999. The principd ar pollutants affecting the Dominican Republic include:

particulate matter, carbon monoxide, lead, sulfur dioxide and nitrous oxides. Other gases such as
methane and carbon dioxide, affect the ozone layer or globa greenhouse phenomena. These
originate from the transport/industrial sector as well as the agricultura sector. The cities most
affected by air pollution are Santo Domingo, Santiago, San Pedro de Macoris, La Vega, Bonao,
and San Cristobal.

Table8.6 VehicleFleet in the Dominican Republic

Typeof vehicle 1992 1993 1994 1999 2010
(projected)

Automovil privado | 119519 | 152063 | 221,000 | 359,655 654,213
Jeeps and SUV's 11,678 14,230 14,350 35,627 53,984

Private buses 9304 | 10199 | 14833 | 27050 | 40988
Cargo trucks 79147 | 92318 | 111,178 | 177,653 | 269,188
Motorcycles 237,334 | 302411 | 506000 | 689,398 | 1,044,610
Other vehicles 24956 | 40402 | 43710 | 43651 | 49810
Total 481,938 | 611,623 | 911,071 |1,333,034| 2,112,793

Source: Castillo-Tio 2001

Growth in private automobiles is goproximately 7% annudly, with the rest of the fleet increasing
at about 4.5% annually. Motor vehicle exhaust is the source of 85% to 95% of the carbon
monoxide in urban areas. Carbon monoxide levels have recently been measured in severd cities
in Dominican Republic, asreported in table 8.7. A 1991 study carried out by INTEC in Santo
Domingo revealed carbon monoxide levels consderably higher than internationaly established
norms (Mendoza de Cid et d. 1991), thus demongtrating the growing air pollution problem in the
country’s capital. Similar trends are taking place in other urban aress.
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Table8.7 Carbon Monoxide Air Pollution Levels

L ocation Average carbon monoxide Peak carbon monoxide
(ppm)* (ppm)”
San Pedro de Macoris, Zona Franca 105 ppm 439 ppm
San Pedro de Macoris, Puerto 89 ppm 239 ppm
Santo Domingo, Av. 27 de 34 ppm 63 ppm
Febrero/Lincoln
Santo Domingo (1997), Centro 17 ppm 28 ppm

a The US Environmental Protection Agency alows an 8-hour average for CO to equal 9 ppm
b. The US Environmental Protection Agency allows a 1-hour concentration for CO to equal 35 ppm
Source: Cadtillo-Tio 2001

89.1 Greenhouse Gases

From 1980 to 1995, the production of carbon dioxide (CO) per capitaincreased from 1.1to 1.5
tons per person per year (UNDP 2000). In 1998 the Dominican Republic ratified the Convention
on Climate Change and began to put effort into diminishing its emissions of greenhouse gases.

8.9.2 Petroleum Importation and Use

The totd consumption of petroleum-based fuels, for automobiles and indudtria use, has
increased dramatically in the last 20 years in Dominican Republic. Table 8.8 outlines the changes
in consumption from 1972 to 2000.

Table8.8 Comparison of Petroleum Fud Consumption, 1972 and 2000

1972 2000
Barrels per day of petroleum products 35,000 137,000

Consumption of gasoline is goproximately 7.8 million barrds per year, gas ail is 14.8 million
barrels per year, and fud ail is5.9 million barrds per year. The fastest growing sector is gasoline
consumption (Cadtillo-Tio 2001).

8.10 Key Environmental Issuesin the Urban and Industrial Sector

The environmenta issues presented by the rgpid urbanization and increasing indudtridization of
the Dominican Republic are at present, quite evident, but poorly documented. Data on water
quality degradation by urban runoff and sawage effluent, as well as by industria and agriculturd
activities, are dill extremely scarce. This Stuation was noted in the 1981CEP, and till holds true
today. The same Situation pertainsto air pollution, where there is an extreme dearth of data.

One of the primary priorities at this stage is to begin a diagnostic process to examine the actua
quality of the surface waters, ground water, and air shedsin criticd areas of the Dominican
Republic. Thisis not smply amatter of collecting and andyzing samples, but requires
experienced personnel to design reasonable, cost-effective, but datisticaly sound monitoring
programs oriented towards very specific objectives. Experience has shown that careful design of
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environmental monitoring programs can save vast amounts of time and expense often wasted on
hetily organized data collection.

Given that many of the sources of urban environmenta degradation are known, the generd
issues are clear, despite the lack of abundant quantitative documentation:

Largeinvestments in public water supply and sanitation are urgently needed, including
potable water, sewer, wastewater treatment systems, and storm water runoff throughout the
urbanizing aress of the country. Santo Domingo lags behind Santiago—and perhaps some
other secondary citiesin thisarea. Thisisanationd issue with mgor public hedlth,
economic, and environmenta consequences.

Industrid wastewater is a serious concern, but little detais available. Environmental audits of
thermal eectric generating plants have revedled wastewater management problems, including
therma pollution of sendtive coastd waters.

A case sudy in Rio San Juan drainage indicates that nutrient pollution of rivers and streams
isamgor problem, especiadly where these rivers discharge into shallow coastal bays and
coral reef aress.

Privatization of solid waste collection has helped some municipalities move forward
effectively in this area of sanitation, but other municipdities lag behind. Highly visble
garbage collection/disposa problems on the south coast threaten not only public health and
welfare, but threaten to degrade the tourism potentid of the entire area.

Air pollution issues are not well documented in Dominican Republic, but some recent
andyds has confirmed that air pollution from motor vehicles (particulates, carbon monoxide)
are asriousissue is some large cities. Automobile numbers are rising rapidly in the urban
centers.



Chapter 9. Environmental I nstitutions and Regulatory Framework

9.1 Historical Perspective
9.1.1 The 1981 Country Environmental Profile

Asindicated in the preceding sections, the 1981 CEP provided a comprehensive trestment of
most physical aspects of the naturd resources and environmental sectors, aswell asardatively
thorough coverage of the inditutiona factors at the time. However, environmenta policy was
not ahigh priority in 1981, and little emphasis was given to it. Policy was essentidly treated in a
minor descriptive piece in the introductory section, and in brief descriptions of legd basesin
some of the subject matter sections. Nevertheless, dmost dl of the 48 mgor recommendations
generated in the CEP are at least margindly policy-related, and the editors of that document did
identify as an urgent necessity in 1981 the formulation of anatura resources policy, and the
linking of that policy with the developmental objectives of the country. In the intervening years,
the ingtitutional structure for degling with the environment has undergone profound change,
while the people of the Dominican Republic have managed to make meaningful progress toward
an environmenta policy approach that can help transform the way natural resources are managed
in this country. It isuseful at this point to review the inditutiona dynamics and the mgor policy
actions that have contributed to—and continue to help formulate—this country’ s environmenta

management regime.
9.1.2 Environmental Institutions 19812000

Theinditutiond dructure for the environmenta sector has expanded significantly. Substantia
growth has occurred in the public sector ingtitutions whose responsibilities include management
of the resource base, and within the universities. However, the greatest growth has taken placein
the NGO community. In the private industria sector, participation and commitment have
continued to lag.

The CEP identified 26 inditutionsinvolved in the sector in 1981, of which 18 were public sector
agencies, including most importantly the Agriculture Secretariat (SEA). Another of the 18 was
Plan Serra, which at that time was consdered a crossover ingdtitution with both public and
private participation. There were eight other private inditutions, including universities, and
notably only three of what would be considered environmenta NGOs Smilarly, the
international donor community was not active in this sector before 1981.

On the private sector side, production, congtruction, and extraction industries have typicaly
shown very limited interest in managing the environment in a sustainable way. Thetourism
industry, which has grown dramaticaly since 1981, has in generd dso shown asurprising lack
of interest. Improving cooperation from these industries will be a continuing important

chdlenge.

Beginning in the 1980s, and accderating in the 1990s, in this country as esawhere, interest in
environmenta matters began to manifest itsdf in agrowing proliferation of local NGOs
established to deal with specific watersheds, parks, community areas, or other sites of loca or
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regiond interest. Some of these organizations quickly established relationships with donors and
the internationa environmental community (for example, the Nature Conservancy—TNC, the
World Wildlife Fund—WWF, and others), and have become mgor playersin the indtitutiona
framework for the environment. Examples of active environmental NGOs established or
becoming very active during the period include:

PRONATURA was a pioneering codition of private organizations with environmenta

interests, and was instrumenta in bringing TNC to this country. Once ajoint venture, TNC
now has separate representation.

Plan Serra, another pioneering Dominican environmentd ingtitution, has had profound
impacts on natural resources management in the northern centra highlands.

The Ecological Society of the Cibao (SOECI) and the Dominican Society of Ecology were
two early NGOs that were formed by interested individuas in Cibao and Santo Domingo,
respectively.

PROGRESS O, an NGO, partnered with the Dominican government in the adminigtration of
the Ebano Verde nature reserve.

The Jaragua Group, an NGO, cooperated with the DNP for research in the Jaragua National
Park.

The Quita Espuela Foundation cooperated with the DNP in administration of the park of the
same name.

The Ecological Society of Barahona (SOEBA) administered environmenta educetion
campaignsin Jaragua and Sierra de Bahoruco Nationd Parks.

The Devdopment Association for San Jose de Ocoa (JUNTA) actualy began sponsoring
natura resources activities in the southern centrd mountains as early as the 1970s, and was
active throughout the period, administering the USAID—funded Investment Fund for Natural
Resources (FIRENA).

These organi zations—and many others too numerous to mention here—have made mgjor
contributions in environmenta education, public awareness, and sustainable management of
natural resources, in what has become amgjor trend since 1981. In addition, the academic
community throughout the nation became more and more involved in environmenta study,
research, and projects over the last two decades. It was in the academic community and amnong
NGOs thet the environmental movement began in this country in the 1970s. Frominitid
conferences on the subject at the Pedro Henriquez Urena Nationa University in Santo Domingo
(UNPHU) in the 1970s, to the offering of a graduate degree in environmenta education by the
Technologicd Indtitute of Santo Domingo (INTEC) in 1988, universty faculty members have
been at the forefront of the environmental movement. The Superior Indtitute for Agriculture
(ISA) in Santiago, had established aforestry school in the late 1970s.

Public sector inditutions also grew in number during the past two decades, but in many ways
without a corresponding increase in effective environmenta policy before the year 2000. The
CEP reported that in 1981, the public ingtitutions that were directly related to natural resources
were often characterized by pardle functions, inter-inditutiond interference and conflict,
inefficient use of human and financia resources, and alack of coordination ThisStuation
persisted and worsened for most of the last 20 years, while the number of involved public
ingtitutions increased to 21. Public ingtitutions with mgor roles in the sector during the 1980s
and 1990s included the following:
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The Dominican Hydraulic Resources Institute (INDRHI) was given the specific mandate for
managing hydrographic regions. However, there were overlgpping responsibilities with other
indtitutions, such as SEA and DGF-.

The Agriculture Secretariat (SEA—particularly through its dependencies for natura
resources (SURENA), fisheries (DRP), wildife (DVS), land and water (DTA), and linkage
with Plan Serra—was increasingly active in environmenta areas during the period. Severd
other SEA units dso involve themsdlves in some environmental metters. These would

include the departments of plant protection, research, and naturd resource inventory, the
livestock directorate, and others.

The Forestry Directorate (DGF) had the primary responsbility for oversght of the nation’'s
forest resources, athough other agencies dso had minor roles, and the overdl system was
confused by a series of laws and decrees, alack of incentives, and the absence of coordinated
sudtainable use planning.

The National Parks Directorate (DNP) was created in the 1970s to conserve, protect, and
develop recreationa aress.

The National Agriculture Council (CNA) was set up as an agriculture and natural resources
advisory board under the SEA, but with both public and private representation.

The National Environmental Commission was created by decreein 1987 as a government
body with 16 specific objectives, including the coordination of inditutional activities related

to the environment.

The National Zoological Park (ZOODOM), the National Museum of Natural History
(MNHN), and the National Botanical Garden (JBN) dl ether conduct research or execute
activities related to the environment.

The Secretariat of Environment and Natural Resources, established in 2000, is now the only
public inditution respongible for environmenta oversght and activity.

9.1.3 Legal and Policy Actions and Precedents for Current Environmental Law

Since 1981, there has been an evolution in the way public policy dedswith the environment. The
CEP reported that in 1981 there was a well-defined nationd policy regarding agriculture and
development planning for agriculture, but that there was no explicit policy for managing natura
resources. The CEP further stated that solutions to environmenta problems were only sought
once such problems became serious enough to warrant immediate attention. It found that the
legal bases for environmental management were reaively ambiguous, and that much of the
relevant legidation, having been crested to ded with problems on an individua basis, resulted in
overlgps, gaps, and confusion among responsible ingtitutions.

Clearly, this Stuation changed dramatically over the subsequent two decades. Change, however,
has been incrementa during the period. It is meaningful to consider severd of the watershed
events that have characterized the evolution of public debate and guided the officia actions
affecting the environmenta climate in recent years.

Rio 1992. In the case of the Dominican Republic, preparations for the United Nations
Conference on Environment and Development did indeed serve as a catdyst in focusing
atention on the plight of the environment. The nationd report issued at the conference
indicated, with respect to a policy and legd framework, that “measures to protect natura
Spaces, create environmenta organizations and commissons ... rdify internationd
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agreements ... had been the form through which the Dominican Government had
demonstrated its preoccupation with accelerated degradation of the natural resources of the
country.” It added, “Mechanisms for conserving natura resources and the environment ...
are not backed up by an environmentd policy that orients actions and facilitates the
operationa effectiveness of the responsible organizations’ (Government of the Dominican
Republic).

Sustainable Tourism Development Policy. In 1996, the State Tourism Secretariat adopted this
policy, in compliance with an agreement with the World Tourism Organization
Implementation of the policy has fostered the beginnings of economicaly and
environmentaly viable tourism devel opment with respect to use of coastd and marine
resources. However, the policy hasfdlen short of its origind god of bringing about a
fundamenta change in the tourism industry to make it environmentaly friendly.

Agricultural Policy Analysis Project (APAP). An APAP study prepared a policy inventory in
1992, which focused on watersheds, forestry, biodiversity, and sustainable agriculture.
Coming in the same year as the Rio Conference, this study provided Dominican policy
makers with a useful basic document for cong dering some aspects of environmenta policy
(Nunez et d.).

Rio +5 yrs. Five years|later, in 1997, the success of the country in achieving the targets
agreed to in Rio in 1992 was evauated. It was determined that “if the Dominican State had
indeed taken actions for the protection of resources and the environment in its search for
sustainable human development, it has done so in an isolated and fragmented manner, with
old indtitutional structures.” The report put forth the important idea that the Dominican
government should establish a high-leve indiitution to guide and integrate environmenta
policy (Almonte).

Environmental Strategy, 1994-2003. The 1994 document entitled, “A Strategy for the
Consarvation of Biodivergty in the Dominican Republic: 1994-2003," made the case that
ecologica damages aso caused significant economic and socia cogts, and reiterated the
necessity to adopt integrated environmenta policies. (Almonte)

National Nutrition Plan 1998-2005. This plan recognized the important links between the
environment and other sectors of society. It aso recognized the importance of integrated
participation by civil society and the NGO community in programs on nutrition and
environment.

National Sustainable Development Council. Thisreport of the national commission st up to
review follow-up actions from the Rio conference affirmed alack of attention to the
environment, and observed, “Development of economic activitiesin the Dominican
Republic, incuding development of the tourism indusiry and the duty free zones, has been
brought about, in the mgority of cases, without contemplating [environmental]

preservation.”

National Environmental Dialogue. During the mid-to-late 1990s the nationa government
encouraged a broad public didogue on environmenta issues, and a commission was formed
to identify environmental problems and define remedid actions. Thisdisperson and legd
inefficiency that characterized the sector. The plenary of the Nationa Diaogue placed
priority on adoption of an environmenta agendathat included the formulation of anationd
environmenta policy and the adoption and execution of a supporting legidative agenda
Direct results of this commission included the crestion of the Environmental Sector
Coordinating Commission (COSERENAMA), and the gpprova of the 1999 Forestry Law,
which created the National Forestry Indtitute, replacing the old DGF. These actionsdso led
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directly to the conceptua steps needed to reorganize the environmenta sector viaanew
environmenta law (Almonte).

INDRHI Action Plan 1999. In its 1999 Action Plan, the National Water Resources Ingtitute
articulated a new emphasi's on water resource management asits misson The same
document noted a visonfor the ingtitute based on fundamenta policy changes, induding
improved inditutional development, modernization and restructuring, decentralization, and
the management and conservation of natura resources, particularly water and soil. The
actionsin the INDRHI Plan were oriented toward: (1) organization of agricultura water user
associations into boards; (2) an increase in the area under irrigetion; (3) a bottom-up review
of theindtitute' srole; (4) provison of basic data for integrated resource managemert; (5)
community-based water resource education; (6) development of anationa system of naturd
disaster aert network; (7) implementation of bilatera activitieswith Haiti; and (8)
indtitutional modernization.

Seminar/Workshop Toward Formulation of a Solid Waste Policy for the Dominican
Republic. Thisevent hddin April 2000 publidy afirmed the need to “design and ingdl a
Dominican Government policy that establishes the legd and indtitutional framework for
managing solid wagte.”

2000 Human Devel opment Report. This UNDP study evauating human development in the
country found that “the focus of environmental policy had been characterized by a
proliferation of decrees, laws, resolutions, norms, indtitutions, commissons, agreements, and
treaties that had as results temporary solutions that did not provide fundamenta problems
with definitive solutions” It added, “1n the Dominican Republic linkage between the
economic and environmenta policies has not existed” (UNDP).

To st the stage for the eventud enactment of anew environmenta law in 2000, it isingructive
to accompany the preceding list of influentid events with a chronology of the mgjor
environment-related policy dispositionsissued during the period.

Examples of laws passed during this decade include Law 355 of 1983, which prohibited the
gpplication of chemical limeto tree trunks, and Law 258 of 1985, which gpproved a nationd
planfor forestland use. Importantly for environmental education, Law 295 of 1985 incorporated
environmenta education in public and private school curricula. Smilarly, there was consderable
variety among the many decrees passed, from the routine to the significant, such as a series of
decreesthat declared a number of nationa parks (for example, Decree 1026 of 1986, establishing
the La Caleta Underwater Park).

Table 9.1 summarizes over 60 palicy acts that tended to control or prohibit certain uses of natura
resources during the 1980s, while totally inadequate financia resources were dedicated to the
ingtitutions responsible for executing these same public policies. In addition, these actions were,
for the most part, disconnected, and without any coordinating mechanisms. It is aso worthy of
note that, during the 1980s, the Dominican Congtitution was modified, but was gtill without any
direct reference to the environment.

During the 1990s, while fewer environmental actions were generated, laws and decrees passed
were generdly more focused on impacts. Decree 226 of 1990 prohibited the discharge of raw
chemica and organic wastes into waterways, Decree 531 prohibited cutting of mangroves, and
other decrees were directed at coral reef preservation, environmenta contamination, limiting
destructive agricultura practices, and cresting a green belt for mgjor cities,
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Table9.1 Environmental Policy Dispositions, 1980-90

Sub-Sector Laws Decrees Resolutions Total
Forestry 7 17 1 25
Protected areas 0 13 13
Coastal/marine 0 5 0 5
Pollution 1 4 0 5
Wildlife 0 3 0 3
Mining 0 0 0 0
Water 1 2 0 3
Fishing 0 8 0 8
Soils 0 0 0 0

Source: Jose Almonte.

Table9.2 Environmental Policy Dispositions, 1990-2000

Sub-Sector Laws Decrees Resolutions Total
Forestry 1 6 0 7
Protected areas 0 11 1 12
Coadgtal/marine 0 3 1 4
Pallution 1 4 2 6
Wildliife 0 0 1 1
Mining 0 1 0 1
Water 0 1 0 1
Fishing 0 0 0 0
Soils 0 0 1 1

Source: Jose Almonte.

In 19812000, environmenta policy and the inditutiona framework that functionswithin policy
parameters suffered through a series of dramatic changes. This perspective suggests that in the
environmenta sector, the last 20 years can conveniently be considered as two distinct periods.
During 1981-91, policy actions were defined by traditiona views including prohibitions and
drict controls. There was little understanding of fundamentd links between the environment and
other sectors of the economy (for example, watershed management, downstream silting, and
power failures, contamination, water quality, and public hedlth; pollution and tourism).

The beginning of the period 1992—-2000 is marked by the development of a nationa
environmenta position for the Rio Conference. It can be characterized as a period of rapidly
expanding awareness and vigorous public didogue on environmenta issues. There was dill a
basic lack of anintegrating entity for the sector, but a process was underway through which this
shortcoming would be addressed.
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9.2 The Current Stuation

On entering the twenty-first century, the Dominican Republic faces its myriad environmenta
problems with tools and resources that are very different from those in 1981. Public awareness of
and interest in the environment have increased, and this growing congtituency is reflected in the
dynamic inditutiona Stuation and the new policy environment described in subsequent sections
of this profile. Nevertheless, there are aspects of human resource and environmenta education
that warrant review, as discussed below. A critica assumption of the environmenta movement is
founded on the principles of geographic interrdationships and the environmenta agreements and
donor arrangements in which the Dominican government is a participant form an important
component of the current environmenta profile of this country. Of course, the strengthened
indtitutiona framework and promising new policy regime must be the fundamenta dements

with which the Dominican people will effectively manage their environment in the near term.

9.2.1 Public Perceptions on the Environment

Higtorically, the development of an aware and interested public congtituency has been a
necessary condition for achieving change in the environmenta policy arena. In an economic
context, it is analogous to creating demand for a product. There are many aspectsto this process.
Development of workable environmenta education programs requires core individuas with
forma training to conduct research, report on results, and impart both technica information and
the ability to pass information on effectively to others. There are now numerous sourcesin the
Dominican Republic and other countries for these kinds of forma education Informd
environmenta education at the neighborhood or community level is commonly facilitated via
outreach programs provided by both NGOs and government. The best of these often involve a
heavy dement of community or municipa participation, because natural resources management
isesentidly asocid act. Assuch, it requires ahigh level of common—rather than individud or
familid—commitment, which initidly may be ardatively unfamiliar sentiment. In such
fundamentd attitudina change isfound a key chdlenge for environmenta educators. In addition
to person-to- person outreach, communications media are often utilized as effective eements for
reaching large numbers of people, and print, radio, and televison programs are used effectively
in thisregard in the Dominican Republic.

Environmental Education and Public Attitudes. Since the 1980s the forma education sector
has attempted to incorporate, with mixed success, environmenta education in both basic and
middle school curricula. More recently, Law 300 of 1998 expresdy mandates the inclusion of
environmenta and natura resource sudiesin dl levels of education on anationd scale. On

the informal side, decades of environmenta education and awareness campaigns carried out

by abroad range of NGOs throughout the country have undoubtedly changed the perceptions
and atitudes of thousands of Dominicans, and have prepared many thousands more to

manage their own lives in manners much more friendly to the environment.

Human Resources for the Environmental Sector. While execution of adirected human
resource demand and availability study was not within the scope or budget of this anays's,
observations and discussons imply that demand for trained professionals will continue to
grow in many subject matter areas related to the environment. Intuitively, with environmental
oversight apparently becoming more extensve and intensive, an increased demand for
practitioners for the public sector would be expected. However, with probable continued
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availability of donor assistance to the sector, resources should be available to provide for

near-term needs in academic and technicd training through more efforts in the regulatory

areq, private demand will dso grow. Typically, the scenario in such cases has been that the

private sector hiresindividuds dready trained by the public sector, and if this gpproach is

repeated here, it could put pressures on the availability of trained personnd for the public

sector and NGO community. In any event, additiond investments in human resource

development can be expected. Fortunately, sources for such training are available locdly,

and more specidized or advanced graduate training can be obtained offshore. Thefollowing

Dominican universities conduct research activities and offer technical and academic degree

programs in varying fields of environmentd studies:

°  Department of Natura Resources, Pedro Henriquez Urena Nationd University
(UNPHU), Santo Domingo

¢ Depatment of Natura Resources, Superior Indtitute of Agriculture (ISA), Santiago

°  Environment Department, Northeastern University, San Francisco de Macoris

°  Faculties of Agronomy, Sciences, or Economic and Socia Sciences, Autonomous
Universty of Santo Domingo (UASD)

°  Technologica Inditute of Santo Domingo (INTEC)

¢ Pontifical Catholic University Mother and Teacher (PUCM M)

°  Technologicad Universty of Santiago (UTESA)

¢ Dominican O&M Univerdty

¢  Cahalic Univerdity of Santo Domingo

°  Universty of the Caribbean

°  Nava Academy of Superior Studies

°  Inter-American University (UNICA)

°  Ibero-American Universty (NIBE)

9.2.2 International Environmental Agreements and Donors

Agreements. Internationa environmenta agreements have become a critica tool for rationdizing
natura resource use among nations on aregiond and globa scale. Indeed, ratification of (and
compliance with) specific agreementsis now often a condition to gpprova of funding for
projects from internationa donor groups, governments, and NGOs The Dominican Republic is
sgnatory to anumber of these agreements (table 9.3).

Donors. Sgnificant donor investmentsin the environment, beginning in the 1980s, grew
subgtantialy throughout the 1990s, and continue a ardatively high level. Between 1980 and
2000, donor commitments to projects related to natural resources (including water resource
infrastructure) exceeded US$435 million The two largest donors were the World Bank and the
Inter- American Development Bank, each with programs of well over US$100 million during the
period. A second tier of donors includes bilateral programs from the governments of Germany,
Japan, Switzerland, and the United States, joined by smdler bilaterd programs such asthat of
Spain. The UN Development Program and the European Community are also mgjor multilatera
donors (Arias).
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Table9.3 International Environmental Agreements

Agreement Fundamentals Status Country Situation
Convention on Protects endangered Signed March 17, 1987, | Convention
International species threatened by and confirmed by the requirements have been
Commerce governing | excessive exploitation National Congress executed through the
endangered floraand | viaimport/export wildlife department of
fauna (CITES) permits the SURENA-SEA and

the botanical garden

Vienna Convention Reduces substances Confirmed by the A governmenta

(Montreal Protocol)
relative to the
substances threatening
the ozone layer

causing destruction of
the ozone layer,
regulating the amount of
amospheric
contamination by gases
that react with ozonein
the upper atmosphere

National Congress,
August 16, 1993

committee on ozone
(COGO) coordinates
activities

Convention governing
Biologicd Diversity

Conservation of
biologicd diversity, and
sustainable use of

Signed June 5, 1992,
and confirmed by the
National Congress

The country has
participated in the
Conference of the

natural resources used. | December 6, 1996 Parties (COP) and has
initisted implementation
activities for the
national strategy and
action plan
Framework Combats desertification | Confirmed by the Assisted with
Convention to and mitigates the effects | National Congressand | Conferences of the
Combat of drought. proclaimed by the Parties (1, 11); actively
Desertification and president, 1997 participated in regiona
Drought meetings, creating a
National Action Plan
International The dimination of the Confirmed by the In February, established
Conference for the right to discharge National Congress, May | an internationa forum
prevention of wastes that threaten the | 1998 on the prevention of

discharging wastes
from shipsin trangit

environment from ships
in trangt

marine contamination.

Conference on
Climate Change

Establishes alowable
emissions levels for
carbon dioxide and
other gases that cause
greenhouse and global
warming

Confirmed by the
National Congress and
proclaimed by the
president, 1998

Approved proposed
implementation
activities to establish the
national strategy;
initiated the next
inventory of gas
emissions and their
mitigation.

Note: The Dominican Republicisalso party to five regional agreements, including the Inter-American Institute for
Global Change Research (since 1997), the Cartagena Agreement for Protection of the Marine Environment (1998),
the Protocol on Marine Contamination from Coastal Rivers and Estuaries (1999), and the two Cartagena Protocols
for the Greater Caribbean Region on Hydrocarbons (1998) and Native Flora and Fauna (2000).

Source; Arias.
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The advantages that these programs bring to the country—in addition to the purdy financid and
phys cal—include mgor incrementsin the body of knowledge regarding loca environmenta and
natural resource conditions and relationships, enhanced environmental education coverage and
impact, increased public awareness, improved ability to comply with terms of environmental
agreements, and greater facility to handle environmenta analysis and policy. The prospects for a
continued high level of donor assstance in this area beyond 2000 are good. The fact that this
country’ s economic indicators have been improving may argue for reductions in some areas or
by some donors, or for a shift to more loans and fewer grants. But the country remains avigble
partner for environmentad initiatives with high chances for both visible impact and
implementation success. Indeed, anumber of mgjor environmental programs with relatively long
life goans are even now in early stages of implementation For example, Germany (Y aque del
Norte watershed), Switzerland (watersheds, environmental consortium), the World Bank and
Inter- American Development Bank (watersheds, environmenta policies, wastewaters), Japan
(irrigated agriculture), and the European Community (environmental services) aredl in very
early phases of mgor environmental or natural resources projects here. Ongoing initiativeswith
United States government participation include continuing hurricane recongtruction activities, an
andysdis of impacts of mining, watershed management activities, potentid technica support in
the environmenta sector, and this update of the CEP.

9.2.3 Environmental Institutions

Public Sector. The most important development among public environmenta inditutionsis the
establishment of the Secretariat of the Environment and Natural Resources. Thisinditution is
described in greater detail in a subsequent section on structure and functions of the secretariat.

In addition to the secretariat and its alied ingtitutions, there are other indtitutions involved in
environmenta management. These include municipd governments, the Secretariats for Public
Hedlth and Socid Assistance, Indusiry and Commerce (includes mining), Agriculture, Externd
Rdations, Armed Forces, and Tourism; the Nationa Potable Water Ingtitute; the Technical
Secretary to the Presdent; and the public works corporations.

Private and NGO Sectors. According to PRONATURA, one of the pioneering—and il very
important—NGOs in this sector, there are now more than 130 NGOs in the Dominican Republic
reporting some kind of environmenta activity. In addition, there are seven universities and ten
quasi-governmenta agencies, such as museums, botanica and zoologica parks, and research
centers, that are involved in the sector. Thisis adramétic increase over the eight private
indtitutions active in 1981.

Private for-profit firms do not universdly embrace environmentd programs anywhere, (dthough
there certainly are numerous anecdota cases of environmentaly friendly voluntary actionsin

this regard in the Dominican Republic, as e'sewhere). This should not suggest that most firms
involved in development investments in this country routingly ignore possible environmentd
impacts. For example, most international banks and donor organizations now have
environmenta guiddines that must be followed by any contractors—induding local ones—
involved in carrying out activities financed with their resources. In the future, developing
effective working relationships with devel opers, the tourism industry, and other industrid sectors
will be akey chdlenge for environmenta policy formulators and officias.
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9.2.4 Environmental Policy Framework

Theenvironmenta policy framework underwent sweeping change in 2000. The approva by the
Nationd Congress of Law 64, of August 18, 2000, crested a new legd and ingtitutional
framework. It created the Secretariat of Environment and Natural Resources, and integrated the
secretariat and the other public ingtitutions with environmental functions, incorporating for the
firg time within the environmenta regime of the Dominican Republic the vison of integrated
environmenta management. It aso established a series of environmentd policy principles for the
country, to which the private sector and current and successive governments presumably must
adapt. The Generd Environmenta Law (64-2000) not only reorganized the policy and public
inditutiond frame. It aso established the underlying insruments through which policy may be
executed, and formed the basis for empowering Dominican individuads, communities, NGOs,
firms, and others to participate more fully in environmenta didogue and in the planning and
execution of environmentd initiatives.

Legal and Regulatory Framework. Law 64-00 stipulates that the policies, plans, and programs of
the public sector be subjected to environmental evauations and that such andysis be appliedin a
manner that is consstent with the national environmenta policiesin effect. The law Sates,

“Planning of nationd, regiond, and provincid development of the country must incorporate the
environmental dimension through a dynamic, permanent, participative, and concerted process
among the different entities involved in environmental management.” With respect to

enforcement, the law created ajudicia system for the defense and protection of the environment,
which is housed adminigtratively in the Office of the Attorney Generd.

A number of environmenta policy principles have been articulated for the gpplication of Law
64-00. Severd of these principles reflect efforts to link environmental policy with economic or
development policy. Theseinclude:

1. Environmenta programs are to be integrated with general economic development plans and
programs.

2. Environmenta costs are to be incorporated in the nationd accounts and nationd production.

3. Economic anadysiswill be gpplied in the prevention and restoration of environmental
damages.

4. Judicid normsand policy principles for environmental management are public law.

This approach seeksto identify and hold responsible parties that damage the environment, to
charge for use of natura resources, and to include from the outset of development planning
gppropriate condderation of environmentd effects. These are important principles, but their
effective gpplication will require substantia public rdations work and amix of pendties for non
compliance and positive incentives to encourage and reward compliance.

Other key principles ded with nationd policy complying with internationd environmental
agreements, the need to decentralize environmenta management (consistent with integrated
watershed management, which is not yet universdly gpplied in the Dominican Republic), and the
proclamation that human consumption is the highest priority for water use,

Severd ingruments available to the secretariat for putting environmenta policy into practice
have been identified, indluding:
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Environmenta planning

Environmenta law and related technica norms
Nationd land use planning

National protected areas system
Environmentd licenses and permits
Environmenta impact andyses

Environmentd vigilance and ingpections
Nationd environmenta information system
Scientific and technologica developments
National fund for the environment and natura resources
Environmenta education and dissemination

Other Relevant Environmental Laws A number of other laws relating to environmenta and
natural resources manegement remain on the books and in effect. These treat such areas as water
rights and use, hunting and fishing, pesticide use, mining, parks, and waste disposa. Among

these laws are the following:

Law 85 of 1931, on hunting

Law 3003 of 1951, on marine ports and coasts

Law 4471 of 1956, on hedlth codes

Law 4990 of 1958, on vegetative sanitation

Law 5852 of 1962, on ground water and public water distribution
Law 5914 of 1962, on fishing

Law 6 of 1965, creating INDRHI

Law 55 of 1965, indtituting social and economic planning
Law 305 of 1968, establishing maritime zones

Law 311 of 1968, regulating pesticides

Law 487 of 1969, on ground water regulation

Law 123 of 1971, on extraction of stone, gravel, and sand
Law 146 of 1971, on mining

Law 67 of 1974, on nationd parks

Law 218 of 1984, on toxic and other wastes

Law 112 of 1987, on obligatory forest service.

9.2.5 Sructure and Functions of the Environmental Secretariat

Organization. The secretariat, under overdl direction of acabinet level secretary, is organized
into five sub-secretariats. Environmental Management, Soils and Water, Forest Resources,
Protected Areas and Biodiversity, and Coastal and Marine Resources. These sub-secretariats are
further divided internaly into appropriate directorates and departments. Unfortunately, the
secretariat does not yet have asingle physicd plant, and its sub- secretariats and many staff
members are dill scattered around Santo Domingo in different government office buildings.

Many of them are dill housed in former quarters that may keep them physically attached to other
secretariats or other indtitutions from which they were recently detached adminidtretively.
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In addition, the following ingtitutions are now dependencies of the new secretariat: Sectord
Panning and Programming Office, Nationa Environmenta and Naturad Resource Council, the
Nationa Botanica Garden, the Nationa Zoo, the Nationa Aquarium, and the Museum of
Natural Higtory.

General Objectives. The generd objectives of environmenta policy under the secretariat include
the fallowing:

Prevent, regulate, and control causes of environmentd deterioration.

Establish measures and opportunities for conservation and sustainable use of resources.
Recognize the red vaue of naturd resources, including the environmenta servicesthey
provide.

Achieve nationd planning that is founded in sustainable development, and socid justice.
Promote correct use of public space vialand use planning.

Strengthen the Protected Areas System.

Guarantee rational management of watersheds.

Siimulate environmental education.

Egtablish and strengthen a decentrdized nationd system of environmental managemen.
Comply with international environmental commitments.

Provide a safe environment that contributes to sustained hedlth and disease prevention.

Strategic Plan. The purpose of the near-term sirategy is “to apply an integrated public policy, for
the conservation and protection of natural resources and the environment.” The mission of the
secretariat has been articulated in terms of regulating the management and use of the

environment, the ecosystems, and natura resources, to reach sustainable development. The
vison of the secretariat has been defined as follows: “to comply with its mission, the

(Secretariat) will develop an open, democratic, and participatory policy, based on cooperation,
drategic dliances, the communities and business sector; in order to imbue every public and
privete entity that intervenes in the environment with a sustainable development mode that
guarantees an adequate quality of life for present and future generations.”

Mid-term drategic objectives include: (a) collaborating with the Technical Secretary of the
Presdency and other organizationsin the definition of a policy and generd plan for nationd land
use planning; (b) implanting anationa environmenta action plan viathe following sub-
systems—environmental norms, environmenta evauation, environmenta quality monitoring,
and environmenta protection; () developing a nationd system of environmenta quality
indicators; (d) collaborating with appropriate ingtitutions to incorporate environmental education
in every curriculum, and developing a massive education campaign; (e) formulating and
implementing a nationa approach for managing solid wastes, sawage, and toxic wastes, (f)
promoting sustainable use forest managemert; (g) conserving native genetic resourcesin flora
and fauna; (h) recuperating natural water sources; and (1) designing, developing, and
adminigtering anationd system of natura, cultura, and historic aress.

Near-Term Objectives. In the short term, the secretariat is proposing to:

Save, study, conserve, and use the biodiversity and ecosystems cons stent with the natura
patrimony of the country.
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Deveop tree planting to conserve and improve the environment, combat erosion, and protect
water resources and infrastructure.

Adopt and put in place emisson limits and qudity control norms.

Establish agreements and gtrategic dliances with loca governments and other public and
private entities to put into practice watershed management plans.

Foment and regulate research on environmental conditions and biodiversty.

Egtablish anationd environmentd information system.

Sub-Sectoral Strategic Objectives. Severa objectives have been identified for the near term (one
year) for specific sub-sectors. Theseindude:

The Environmental Management sub-secretariat, essentialy the “new” part of the public
indtitutional structure, is beginning to eaborate, adopt, and put into practice qudity control
and emissions norms and standards. (Public agencies with respongbilities for forestry, soils
and water, marine resources, and protected areas al existed before Law 64-2000, while the
new sub-secretariat took over and greatly expanded the functions of the Environmental
Protection Ingtitute.) A recent report on their activities through the end of the year 2000
indicates that in only four months, the sub- secretariat has completely re-oriented the
processes it inherited, restructured interna operations, and diversified the framework of
public environmentd interventions. Substantiad achievements were also noted in the design

of an operationd framework for the environmenta eva uation department; ingtalation of an
office for coordinating action at the municipd leve; preiminary design work towards
monitoring sysems for hotdls, industries, and water qudity; and follow-up on internationa
environmenta agreements.

In Soils and Water, staff members are in the process of developing clear standards for
extracting aggregates, and initiating plans for desgning land use planning and watershed
management policies. Of coursg, in this and the other sub-secretariats that follow, amagjor
concern for staff has been the continuation of public adminigtration responsibilities held prior
to the Law 64 reorganization, while adapting to a new organizationd regime with added
respongibilities.

In Forestry, development is underway on tree planting initiatives, and high priority isaso
placed on development of technica norms for management plans, forest industry and
permitting, and forest transport. Also, work is underway on reconciling provisons of the
1999 Forestry Law with Law 64-2000.

The Protected Areas and Biodiversity group is making plansto save, sudy, and effectively
use Dominican biodiversity and ecosystems. It is recognized that few of the country’s parks
and protected areas are currently under management plans, and that preservation of these
naturd areas will be very much in jeopardy until red management occurs.

In Coastal and Marine Resour ces, employees are developing norms for planning fishery
resource management and fomenting a management and conservation ethic among those who
paticipate in the fishing indudtry.

9.3 Key Palicy and Institutional 1ssues
In the course of developing the above overview of the inditutiona and policy framework, a

number of potential problems or issues or opportunities present themselves. The sector ismuch
better prepared to ded with such issuesthan it was at the time of the 1981 CEP. That sad, there
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are more problems and more immediate issues to dea with now than there were 20 years ago.
The structure of the public indtitutions and policy regime was much improved by the new
Environmenta Law. However, the law and its inditutiond base are both far from being set
firmly and permanently in place, and the leadersinvolved in this process are aware of that and
are working diligently to take advantage of their challenge and their opportunity. It iscriticd that
this window to achieve fundamental change for the sector be open long enough to dlow full
indtitutionalization of the integrated sector gpproach enabled by Law 64-2000. Hence, the
primary and mogt critical environmenta issue facing the Dominican government in 2001 is
achievement of permanence and credibility for the secretariat.



Chapter 10. Toward a National Environmental Vision

10.1 Opportunitiesfor Action

On the basis of the research carried out to develop this environmentd profile, the investigators
have identified a series of environmental sector “ Opportunitiesfor Action.” They are presented
for congderation to the Dominican environmenta community (public, NGO, and commercia
sectors) and internationd funding organizations in the formulation of a proactive plan to manage
the country’s natural resource base in an efficient, sustainable way.

10.1.1 Institutional Strengthening

Secretariat—The Secretariat for the Environment and Natural Resources came into existence
with the passage of the Environmental Law in August 2000. The secretariat was created by
joining together five previoudy exiging entities under a new senior management overlay.

While the secretariat has made significant strides in its first months, a concerted effort at
inditutiond building could weld the secretariat into athoroughly professond, effective
environmental management organization.

Municipal Government Environmental Management—The new environmentd law provides
an enhanced role for municipditiesin management of environmenta matters at thelocd

level. Both municipa authorities and senior Secretariat officials are enthusiastic about this
legidative endorsement. However, theloca governments require considerable indtitutional
development assistance to effectively carry out their new mandate.

10.1.2 Policy

Laws and Implementing Regul ations—The new Environment Law (Law 64-2000) established
aframework for a proactive plan of action to protect and to manage in a sustainable way the
country’s natural resources. That said, thereisimportant substantive work required to
complete the environmental framework by developing sub-sectoral laws and/or
implementing regulations for, among others, the forestry sector, land use zoning), fisheries,
and water use. Based on the experience of other countries, these regulatory tools are most
successful when they are developed in a participatory way with stakeholder consultation and
input. Best practices dso suggest that are most effective when they are designed with
incentives to counterbal ance sanctions.

Norms and Standar ds—Essentidly the country is devoid of environmenta norms and
standards. Secretariat senior management has placed high priority on establishing such a
regulatory regime and is anxious to launch a program that includes guidelines for, anong
others, atmospheric pollution, groundwater contamination, solid and liquid waste disposdl,
noise pollution, and coagtd zone defilement. Again, implementation of such regulatory
regimes has achieved best results when carried out with active stakeholder participation and
incentives to counterbalance any sanctions that might be put into place.

Involving Communities—Environmenta and natura resource management issues are
frequently matters of community-wide interest. That said, there is agrowing body of
evidence that indicates that the solutions to these issues are being generated through
participatory problem solving. Review of Law 64-2000, aswell discussons with Secretariat
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officids, clearly indicate that both the legidation and palitical will exigt to engage
stakeholders, in an active, substantive way, in addressng environmentd issues. Effective
implementation of this policy should be part of environmenta sector ingtitution building
efforts.

10.1.3 Land Use and Soil Management

Data Callection and Analysis—mproved data collection on land use and cropping petterns,
employing Sate-of-the-art technology (remote sensing and GIS) would furnish meaningful,
needed assgtance in soil conservation and management planning.

Land Use Planning—Land use in the Dominican Republic has not evolved in an orderly or
planned fashion The absence of such planning has contributed to the deterioration of the
country’s natural resource base. A proactive land use planning initiative would make a
sgnificant contribution to environmenta protection The current scheme under

congderation, a comprehensive, top down, nationwide zoning effort may not be the most
appropriate approach. Other country experience has demonstrated “ micro-zonification”
(micro-watershed by micro-watershed planning with active stakeholder participation) to be a
far more effective watershed planning and management tool. Moreover, the micro-
zonification gpproach would be mogt effectiveif it were to give priority attention to key
watersheds, high vaue agricultura lands threatened by urbanization and areas with tourism
potentid.

Water shed Management Model s—A ppropriate mode s for watershed management and ol
erasion control with an emphasis on perennia cropping systems and economic development
opportunities, have been developed for the country. However, they are known only to asmall
group of technicians and administrators engaged in the environmenta sector. Making the
models user-friendly (understandable to laypersons) and distributing them broadly among
agricultura producers would contribute directly to sustainable use of natura resources.
Irrigated Soil Management— mproving management of irrigated soilswill require improved
water management. Broadening and deepening the national government’ sirrigation didrict
privatization initiation would be an effective means to this end.

Sustainable Hillside Agriculture—Hillsde agriculture, astraditionaly practiced in the
Dominican Republic has been a destructive force. As aresult, many areas have become
deforested and unproductive. Shade coffee holds promise as an option for addressing this
problem. Thereis evidence that high quality coffee can be produced in the Dominican
Republic, provided there is adequate financing and acceptable production system
management. Investments in shade coffee could improve upland watershed management,
create employment, and generate export earnings.

10.1.4 Water Resource Management

Data Collection and Management—\Water resource data collection, from precipitation to
stream flow to groundwater, has been by and large neglected in the Dominican Republic for
the past 15 years, dthough avery good system wasin place in the early 1980s. Reactivation
of thisthe system, as a part of the ingtitution building process within the secretariat, would
help promote sustainable use of this vita resource.

Water Quality Monitoring— nitiating awater qudity-monitoring network would be a
vauable compliment to reactivation of a data collection and andysis system.
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Municipal Watershed and Aquifer Protection—The land use planning exercise recommended
above should aso give priority to protection of municipa source watersheds and aquifers.
Attention to these important “resource niches’ could be part of a municipaity-based (at |east
active participation of loca governmert) sustainable resource management initiative,
Bathometric Research—t is generdly recognized that Sitation is diminishing the water

storage capacity of the country’ s reservoir network. However, little quantifigble data exists

on the degree of the problem. Accordingly, bathometric studies to determine the extent of
storage capacity loss would be useful for planning decisions regarding water for avariety of
purposes—irrigetion, energy, human consumption.

10.1.5 Forestry

Silviculture and Forest Management Modes—The little research being carried out on forest
management focuses on imported, exotic species and indigenous pine. Numerous native
hardwoods exist and significant reforestation could be accomplished if research, and proper
incentives, were gpplied. Native hardwood specie research could a so be applied to
reforestation efforts on public lands and lands being taken out of sugar cane production.

10.1.6 Coastal and Marine Resources

Eco-tourism—Protection of endangered coastal ecosystems and species can be integrated into
eco-tourism options for the rapidly growing hotel industry. The opportunities are numerous
(whae watching of Samana, off-shore bird watching, nocturnad seaturtle observations). A
policy regime emphasizing incentives, and eco-tourism education for hotel managers and
tourists would be essentid parts of programming in this area.

Wastewater Management—The rgpid growth of the hotdl industry has placed enormous
pressure on the coastal ecologica niches. Untreated hotel wastewater is presenting acritica
threat to coastal area biodiversity. An aggressive program of wastewater trestment systemsis
needed to correct this critical problem.

10.1.7 Biodiversity Conservation

Collaboration on Conservation—Excellent opportunities exist for collaboration with
international conservation organizations and universities interested in biodiversty
conservation. Past Dominican adminigtrations have been developing these ingtitutional
contacts. Given the threat of extinction to avariety of species found in the country, the
moment is opportune for expanding on these indtitutiond arrangements.
Eco-tourism—Growing worldwide interest in eco-tourism provides the Dominican Republic
with opportunities to capitdize on its unique idand biodiversty. To illudrate, the above-
mentioned whae and sea turtle watching possibilities could be used as springboards from
which to expand on eco-tourism themes, especidly in the biologicaly rich and little visited
(by tourists) southwest section of the country.

10.1.8 Protected Areas

Financing—Adequate financing to administer protected areas is and has been an important
issue. At present, money for protected area maintenance is derived from two sources—
government transfers and park entrance fees. In the aggregate these revenues are not
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sufficient to improve and maintain the protected areas to standards that will protect
biodiversty and that are internationally accepted. A financid sdf-sufficiency program

should be launched immediatdly. Such a program should be based on the “diversfication of
revenue streams’ (e.g., trust funds, debt for nature swaps, merchandizing, park entrance fees,
internationa donor grants, partnerships with commercia operators) to assure achievement of
adequate income levels.

Protection, Physical Demarcation, and Patrol—A large number of the protected areas have
no physical demarcation of boundaries, Sgns designating borders, nor staff to educate and
patrol and educate local communities and visitors about the biodiversity in the parks. An
initiative to correct these shortcomings would contribute directly to conservation of natura
resources. Thistype of program achieves best results when they are carried out on a
collaborative basis with active participation of loca stakeholders.

Tourism Facilities—nvesting in interpretation centers, rest rooms, reception facilities, and
the like would grestly improve park vistations, thereby generating revenues for park
maintenance.

10.1.9 Urban Environment

Managing Urban and Tourism Growth—Having experienced extraordinary growth in urban
population and in tourism and assodiated industries, the Dominican Government recognizes
the need to bring order to the devel opment process. This growth has exacerbated
environmenta problems alied with urbanization, including air, water and noise pollution

The need to treet these issues is reflected in the environmenta policy principles identified
earlier. The chalengeis moving from the principles to concrete actions to address the
problems.

Solid Waste Management— n an economy in which tourism plays alarge and ever increasing
role vishle solid waste management deficiencies can have serious adverse effects. Inthe
heavily visited eastern part of the country, unregulated trash lines miles of highway leading

to international destination resorts, and punctuates beaches, markets and urban centers. In
addition to the serious hedth hazard to Dominicans and tourists dike, posed by the
unregulated trash, it is dso part of a message the Dominican Republic sends back to tourim
“origin” countries (the United States, Germany, Japan). To avoid cregtion of a negative

image that might drive tourists to seek alternatives venues, a concentrated effort to manage
this problem is clearly needed.
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Environmental Regulationsin the Dominican Republic

Year Law  Subject

1931 85 Regulations on hunting

1951 3003  Creating policesfor harbor and coasts

1956 4471  Code of hedth

1958 490 Vegetd hedth

1962 5582  Control of fresh and grown waters and distribution of public waters
1962 5914  Regulationsfor fishery

1965 55 Creating the nationd system for socid, economic and adminigrative planning
1965 6 Cresting the Nationd Ingtitute for Hydraulics Resources (INDRHI)
1965 8 Determining the responsibilities of Secretariat of State of Agriculture (SEA)
1966 257 Creating the Nationd Office for Civil Defense

1968 305 Modifying Law 1474 about maritime and fresh water areas

1968 311 Regulations for the presentation, management, and use of pesticides
1969 487 Control and explaitation of grown waters

1971 123 Prohibiting the extraction of non-metdlic minerds

1971 146 Updating the mining regulaions

1974 67 Creating the Directorate of Nationa Parks (DNP)

1977 602 Norms and quality systems.

1984 218 Prohibiting imports of any kind of wastes

1987 112 Cresting the obligation of Forest Services for individuas

67
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1991 14 Creating the civil service and the adminidrative career

1998 300 Cresting “ Environment and Natural Resources’ as obligatory subject in the
nationa education system

2000 64 Creating the anew and genera framework for the management of
environment and natural resources and the Secretariat of Environment and
Natural Resources (SEMARN).
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