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3 Assessing Social and Economic Sustainability 
and Multiple Uses 

3.1 Assessing Social, Cultural, and Economic Conditions 

3.1.1 Social, Cultural, and Economic Context 

3.1.1.1 Introduction 
The 2012 Planning Rule for National Forest System land management requires that planning 
assessments identify and evaluate existing and potential future conditions on National Forest 
System lands in the context of the broader landscape. The Rule recognizes that social, economic, 
and ecological systems are interdependent and equally important, requires the consideration of 
social, economic, and ecological factors in all phases of the planning process.  

Following the directives for the Planning Rule, we present a socioeconomic analysis of the EYNF 
and surrounding communities.  Through this analysis, we examine the conditions and trends in 
the complex socio-ecological systems that crisscross the landscape within which the National 
Forest is situated.  The results of this assessment will enhance planning and management through 
a better understanding of the natural and social systems that influence the EYNF and its 
watersheds, wildlife, water resources, and wild lands.  The analysis also sheds light on the roles, 
values, and contributions of the EYNF within the context of the broader landscape. 

3.1.1.2 Available Information 
The analysis utilizes the best available scientific information to describe the types of social and 
economic factors that influence, interact with, and are impacted by the National Forest.  
Published statistics from Federal and commonwealth data sources, including the U.S. Census 
Bureau, Bureau of Economic Analysis, Bureau of Labor Statistics, U.S. Department of Labor, 
U.S. Department of Commerce, and the Puerto Rico Planning Board were the primary sources of 
data for this assessment.  These data include statistics on population, age, gender, race, education, 
health, income, poverty, and the economy.   

The most widely used data source was the U.S. Census Bureau's Census and American 
Community Survey 
(http://factfinder2.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t).  The Survey is a 
Nationwide survey conducted on an annual basis by the Census Bureau throughout the United 
States, Puerto Rico, and other affiliated jurisdictions.  It provides current demographic, social, 
economic, and housing information about communities every year.  For details on the accuracy of 
the data see the U.S. Census Bureau’s (2011) document “American Community Survey Multiyear 
Accuracy of the Data.”  Additional sources of information for this section include scientific, peer 
reviewed research, as well as information generated by the EYNF and other governmental and 
non-governmental sources.  

3.1.1.3 Area of Analysis 
The EYNF is surrounded by eight municipalities in Eastern Puerto Rico: Canovanas, Ceiba, 
Fajardo, Juncos, Luquillo, Naguabo, and Rio Grande.  Together, these eight municipalities 
represent the primary area of analysis for assessing the socioeconomic and cultural context of the 
broader landscape within which the National Forest is situated (Map 3-1).   
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Map 3-1. Area of analysis for assessing the socioeconomic and cultural conditions of the EYNF and 
surrounding landscape 
We considered three geographic scales in this assessment: municipal, regional, and Islandwide.  
In Puerto Rico, a municipality is the smallest division of administrative and electoral government, 
similar to a county, a common administrative unit throughout the U.S.  We defined the “region” 
as the eight municipalities that surround the National Forest.  We considered how socioeconomic 
conditions compare and contrast within the region at the municipal level and how these 
conditions differ at the regional and Island level as well.   

Assessing and comparing economic, social, and cultural conditions at a variety of scales is 
important because it allows decision-making to incorporate socioeconomic conditions and how 
they may differ in one area compared to another since the impacts of management decisions also 
may differ from one area to another.  Furthermore, a multi-level assessment can help identify 
areas in need of similar or different management strategies across Forest boundaries. 

The eight municipalities that comprise the socioeconomic area of analysis for the EYNF (from 
this point forward referred to as the “El Yunque Region”) total more than 185,000 acres (290 
square miles), which is about 8.3 percent of the Island’s total area (Table 3-1).  Stretching over 
28,000 acres, the National Forest covers about 15 percent of the total area of the El Yunque 
Region.  Of the municipalities surrounding the EYNF, Rio Grande, is the largest municipality in 
terms of area and also encompasses the largest area of National Forest land within its borders 
(20.26 miles; 33.2 percent of its total land base).  At the other end of the spectrum, Juncos is the 
smallest of the Region’s municipalities and encompasses the smallest area of National Forest land 
(0.03 square miles, 0.1 percent of municipality). 
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Table 3-1. Total area and national forest land area in the El Yunque Region 

 

Total Area 
(square miles) 

Total Area 
(acres) 

NF Area 
(square miles) 

NF Area 
(acres) % NF Acreage 

Canovanas 33.00 21,121 3.19 2,042 9.7% 
Ceiba 29.26 18,729 3.34 2,135 11.5% 

Fajardo 30.23 19,348 0.95 608 3.2% 

Juncos 26.59 17,017 0.03 21 0.1% 

Las Piedras 33.89 21,692 1.98 1,268 5.8% 
Luquillo 25.79 16,503 5.62 3,599 21.6% 

Naguabo 51.78 33,141 8.38 5,360 16.1% 

Rio Grande 60.85 38,943 20.26 12,969 33.2% 
Region 291.40 186,494 43.75 28,002 15.1% 
Puerto Rico 3,515 2,249,600 43.75 28,002 1.2% 
US 3,794,000  301,440  7.9% 

3.1.2 Socioeconomic and Cultural Context Conditions and Trends 
This section describes the socioeconomic and cultural context of the El Yunque Region. It 
includes information on the history, culture, population, demographics, human well-being, and 
economic health and diversity of the local landscape and beyond that may influence or impact the 
National Forest and its management.  It also describes some of the key socioeconomic conditions 
of the Forest itself and their influence on the local landscape.  It should be noted that while 
national forest management can, to an extent, influence social, cultural, and economic conditions, 
larger socioeconomic forces may be at play that influence the Agency’s management decisions 
and outcomes and, thereby, its ability to influence socioeconomic and cultural conditions. 

3.1.2.1 Historical and Cultural Context 
Humans are known to have inhabited Puerto Rico by 300 B.C., as confirmed by archeological 
evidence, and very likely were present as early as 3,000 B.C. according to more recent 
archeological discoveries (Rodriguez Ramos 2010).  The earliest inhabitants, often referred to as 
“archaic” or “pre-ceramic” civilizations, occupied the Island for some 2,500 years or more before 
the Arawak Indians made their way up to Puerto Rico and other parts of the Caribbean 
archipelago from the Amazon region of South America (Robinson 1997; Saunders 2005).  The 
Arawaks were later joined by the Taínos, a seafaring indigenous people who settled throughout 
the Northern Antilles and Bahamas, including a significant population in Puerto Rico and 
Hispaniola.  The Taíno developed an advanced culture with a common language and structured 
societal organization (Saunders 2005).   

While these pre-Colombian indigenous groups were not known to have inhabited the mountain 
forests of Puerto Rico, they did use them for food and boat and shelter materials (Rodriguez 
Ramos 2010; Weaver 2012).  Their presence in the Luquillo Mountains is evidenced by 
petroglyphs found there, which they referred to as Yuké, meaning “white land”, in reference to 
the cloud covered summits (Robinson 1997; Weaver 2012).  “The forest’s current name El 
Yunque (meaning ‘anvil’ in Spanish) is a corrupted derivation of the Taíno word (Dominguez-
Cristobal 1997; Moran Arce 1971, cited by Weaver 2012).  Additionally, some suggest that the 
mountains and forests of Puerto Rico likely had significant spiritual significance to these early 
Island inhabitants (see for example Robinson [1997]). 
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At the time of initial contact with the Europeans and the arrival of Columbus in the early 1500s, 
an estimated 40,000 people inhabited Puerto Rico, principally represented by the Taíno 
population (Robinson 1997).  Colonization of the Island by European settlers quickly advanced, 
largely driven by the discovery of gold in many of the Island’s rivers.  Mining was prominent 
across the Island, representing the most important economic activity during the early 16th century 
(Weaver 2012).  However, by the mid-1500s, forced labor in mining and agricultural activities, 
introduced diseases, confrontations, and migrations elsewhere, led to the near eradication of the 
Island’s indigenous population (Rodriguez Ramos 2010; Weaver 2012).  Today, while the Taíno 
and other indigenous people no longer exist as a separate and identifiable race or culture in Puerto 
Rico, there is significant sentimental reverence that many Puerto Ricans hold for their pre-
Colombian predecessors and these groups continue to be very important to the Island’s culture 
and identity (Maldonado et al. 2000).   

Puerto Rico was a prized possession of the Spanish Empire for several hundred years, serving as 
a major military post and gateway to Latin America (Van Middledyk 2013).  During the 1600s 
and 1700s, the population grew steadily as more and more Spaniards were sent to the Island to 
protect it from threats and invasions and to work in the construction of the Islands fortifications 
and agricultural lands.  African slaves also were sent to the Island to work in agricultural 
production as enslaved indigenous populations declined (Van Middledyk 2013).  Then, in the 
1800s, the colonial population expanded considerably when Spain opened up the offer of Crown 
Lands for agricultural development, which significantly stimulated the local economy, but also 
led to the clearing of vast amounts of forestland for agricultural activity and settlements across 
the Island, including the foothills of the Luquillo Mountains (Weaver 2012).   

The 1800s in Puerto Rico were characterized by a rapidly growing population, increasing 
demands for agricultural land, poor farming practices, political unrest, and poor communication 
between metropolitan centers and the rural population—all of which led to the dramatic decline 
of the Island’s forest cover (Dominguez Cristobal 1989, cited by Weaver 2012).  Early in the 19th 
century, the Spanish Crown recognized and expressed concern regarding the protection of forests, 
fish, and wildlife.  For example, in 1824 the Island’s governor (appointed from Spain) promoted 
reforestation of river sides and sources and established a board to protect the forests and wildlife 
(Robinson 1997).  Then, in 1876, King Alfonso XII established several forest reserves on the 
Island’s Crown Lands, including the upper slopes of the Luquillo Mountains, making EYNF one 
of the oldest reserves in the Western Hemisphere, predating the 1891 Land Revision Act that 
created the U.S. National Forest System (Robinson 1997; Weaver 2012).   

The second half of the 19th century saw growing unrest and revolts of Puerto Rican settlers 
against the Spanish Crown in search of sovereignty and independence (Van Middledyk 2013).  At 
the time, much of the Puerto Rican population was living in poverty and increasingly oppressed 
by Spanish taxes, demands for production, and rules against uprisings.  By the late 1890s, though 
Puerto Rico had gained autonomy from Spain, desires for independence remained.  The United 
States supported the Puerto Rican struggle alongside Cuba’s fight for independence in the 
Spanish-American War, which took place between the U.S. and Spain in 1898.  The War ended 
with Spain renouncing all claim to Cuba and ceding Puerto Rico to the U.S., among other 
agreements.  Puerto Rico was designated a territory of the U.S. in 1917 and later made a 
Commonwealth of the U.S. in 1950, which it maintains today (Van Middledyk 2013). 

As part of the resolution to the Spanish American War, Spain ceded its Crown Lands in Puerto 
Rico to the U.S. Government, including the largest remnant of primary or ‘virgin’ forest on the 
Island (nearly 5,700 acres), which was located in the peaks of the Luquillo Mountains (Weaver 
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1903).  In 1903 President Theodore Roosevelt formally designated 12,384 acres of these former 
Crown Lands as the Luquillo Forest Reserve.  Initially, the Reserve received little oversight and 
continued to be used by locals for gold mining, timber extraction, and charcoal production 
(Weaver 2012).  Yet, it did not take long for the USDA to recognize the importance of the forest 
and its wealth of resources, such that by 1916 the Luquillo Forest Reserve had been surveyed, 
mapped, and marked along its boundaries.  Farming and timber extraction were allowed to 
continue within its borders, but by permit only.   

By the early 1920s, several of the Forest’s rivers and streams had been tapped as water supplies 
for the nearby growing population (Weaver 2012).  Recreation was promoted in the Forest in the 
mid-1930s with the initiation of works carried out by the Civilian Conservation Corps, including 
the construction of 100 kilometers of roads, 80 kilometers of trails, picnic areas, two bathing 
pools, and other facilities and infrastructure.  Additionally, construction on the El Verde Field 
Station began in 1937, which eventually helped establish EYNF as a major tropical forest 
research site (Weaver 2012). Today, the Forest continues to provide these and many other 
multiple resources and services for which it is highly valued.  

Agriculture, plantation forestry, and timber extraction continued in and around the EYNF through 
the 1950s, largely conducted by parceleros (farmers who lived within the EYNF boundary at the 
time of Forest Service acquisition, who were then sublet land to continue farming and reforesting 
for a designated amount of time).  These farmers played a significant role in the restoration of the 
Luquillo Mountains (Wadsworth 1995).  In the early years, parceleros were permitted to continue 
farming their land within the Forest, so long as they also participated in reforestation activities 
and practices promoted by the Forest Service.  Once the planted trees reached heights that 
prohibited the parcelero to continue farming, the Forest Service acquired land outside the 
boundaries of the Forest and deeded it to the parcelero.  This system provided a means for the 
Agency to reforest a vast area of the Luquillo foothills and promoted a conservation ethic in local 
landowners (Wadsworth 1995).  Agricultural and logging activities ceased in the Forest in the 
mid-1950s, but reforestation and silvicultural practices, such as line planting and enrichment 
plantings continued through the 1960s.   

By the mid-20th century, agricultural production was quickly being outpaced by population 
growth across the Island, contributing in part to a deteriorating economy, which was also affected 
by the end of World War II and increases in U.S. productivity that resulted in decreasing demand 
for goods and products from Puerto Rico (Van Middledyk 2013).  In response, the Puerto Rican 
and U.S. Governments initiated the Program Operacion Manos a la Obra (Operation Bootstrap) in 
1947, in an effort to transform Puerto Rico’s economy from an agrarian-based, populist-focused 
system to a more modern, industrialized society, based on free-enterprise.  The program centered 
on the provision of tax exemptions and other incentives for external capital investments and 
initially led to rapid economic transformation and growth across the Island.  Nonetheless, 
Operation Bootstrap also was coupled with unforeseen externalities, such as high rates of 
unemployment, immigration of Puerto Ricans to the mainland, and rapid urbanization and land 
use change.  The extensive economic growth, characteristic of Puerto Rico in the 1950s and 
1960s, ultimately subsided and has not since been recovered (Van Middledyk 2013).   

As Puerto Rico became more industrialized and urbanized, its dependence on and values of 
natural resources and services also changed.  In particular, the forests of the Luquillo Mountains 
shifted from a source of timber, charcoal, and water, to a place of profound ecological, social, 
economic, historical, and cultural importance.  EYNF is “a revered place for the Island’s original 
occupants and a tranquil refuge to experience nature for current visitors” (Weaver 2012).  For 
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many, “the journey to El Yunque is a type of pilgrimage, almost religious, in which [visitors] 
experience virgin forest” (Valdes Pizzini et al. 2011).  As described by Maldonado et al. (2000):  

“El Yunque is a forest of symbol and meanings and is a vital place in which Puerto Ricans, in their 
exercise of recreation and leisure, away from the mall, the office and the factories, escape from the 
urban stress and problems in search of therapy only to find themselves in a natural world that 
evokes a deep and ill-understood history. … In the popular imaginary, El Yunque is the place 
where the original heroes came from and a space where the national myths and sagas have sprung.  
Puerto Ricans perceptions of and feeling of attachment to El Yunque are saturated with patriotic 
and nationalistic meanings.  …  El Yunque enables Puerto Ricans to create and cement bonds with 
friends, family, and other important social groups, to transfer across generations their 
understanding of a unique Puerto Rico experience as can only be had in the forest.  Not only does 
the forest embody their shared past, it also enables the celebrations of rituals and the construction 
of memories for the future” (Maldonado et al. 2000). 

It is this vastly complex and ever-evolving set of uses and values placed on El Yunque by local to 
global societies that has shaped what the Forest is today and how it will be viewed and used in to 
the future.  These uses and values are shaped in part by socioeconomic conditions and trends, 
which are described and analyzed in the sections below. 

3.1.3 Demographic Conditions and Trends 
This section discusses key demographic characteristics, including the number of persons in the 
population, their age and race, changes in these characteristics over time, and the salient 
implications for the planning and management of the EYNF.   

3.1.3.1 Population Status and Trends 
The Island of Puerto Rico had more than 3.725 million inhabitants in 2010; however, the 
population has been decreasing for more than a decade.  During the 2000s, the Island’s population 
shrunk by more than 2 percent; and, from its peak to the present, the population declined by 4.4 
percent (Puerto Rico Banking Association 2012). This new demographic landscape is the result of 
a significant slowdown in the number of births, but also due to net out-migration.  From 2000 to 
2010, Puerto Rico’s net migration flow was an estimated −285,759 people or 7.7 percent of the 
population in 2010.  This declining population trend is expected to continue through the end of 
the decade, at least (Puerto Rico Banking Association 2012).  The U.S. Census Bureau (2013) has 
projected an Islandwide total population of approximately 3,638,000 and 3,388,000 for the years 
2015 and 2025, respectively, equivalent to a percent change of −4.8 percent and −6.9 percent for 
each 10-year interval.  

In 2010, the total population in the eight municipalities that comprise the El Yunque Region was 
278,329 people, which was 7.47 percent of the total population of Puerto Rico (Table 3-2).  Rio 
Grande had the largest population (54,304) and Ceiba had the smallest population (13,631).  The 
Region as a whole has accommodated an increasing population and an increasing percent of the 
Island’s total population during the last four decades, indicating increasing pressures for resources 
and services in and around the National Forest (Table 3-2).  It is noteworthy, that while the Island 
experienced its first-recorded decline in population of 2.2 percent between 2000 and 2010, the El 
Yunque Region continued to grow, albeit at a significantly reduced rate compared to previous 
decades, dropping from nearly 20 percent between 1980 and 1990 to 3.5 percent between 2000 
and 2010 (Table 3-2).  
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Table 3-2. Total population and population growth rates for the municipalities in the El Yunque 
Region and Puerto Rico, 1970–2010 

Area 

Population 

1970 
1980  

(% change) 
1990  

(% change) 
2000 

(% change) 
2010 

(% change) 
Canóvanas - 31,880  

(-) 
36,816  

(15.48%) 
43,335  

(17.71%) 
47,648 

(9.95%) 

Ceiba 10,312 14,944  
(44.92%) 

17,145  
(14.73%) 

18,004  
(5.01%) 

13,631  
(-24.29%) 

Fajardo 23,032 32,087 
(39.31%) 

36,882 
(14.94%) 

40,712 
(10.38%) 

36,993  
(-9.13%) 

Juncos 21,814 25,397 
(16.43%) 

30,612 
(20.53%) 

36,452 
(19.08%) 

40,290 
(10.53%) 

Las Piedras 18,112 22,412 
(23.74%) 

27,896 
(24.47%) 

34,485 
(23.62%) 

38,675 
(12.15%) 

Luquillo 10,390 14,895 
(43.36%) 

18,100 
(21.52%) 

19,817 
(9.49%) 

20,068 
(1.27%) 

Naguabo 17,996 20,617 
(14.56%) 

22,620 
(9.72%) 

23,753 
(5.01%) 

26,720 
(12.49%) 

Río Grande 22,032 34,283 
(55.61%) 

45,648 
(33.15%) 

52,362 
(14.71%) 

54,304 
(3.71%) 

Region - 196,515 
(-) 

235,719 
(19.95%) 

268,920 
(14.08%) 

278,329 
(3.50%) 

% Puerto Rico - 6.15% 6.69% 7.06% 7.47% 
Puerto Rico 2,712,033 3,196,520 

(15.16%) 
3,522,037 

(9.24%) 
3,808,610 

(7.52%) 
3,725,789 

(-2.22%) 
Source: U.S. Census Bureau, American Fact Finder. 

The eight municipalities that surround the EYNF demonstrated significant population growth 
through 2000 (Table 3-2, Figure 3-1, Map 3-2)1 .  Between 2000 and 2010, six of the eight 
municipalities continued to grow, demonstrating some of the highest population growth rates for 
the Island during this period (Map 3-3).  Within the Region, Naguabo had the highest population 
growth rate (12.49 percent), while Luquillo had the lowest (1.27 percent).  During this same time 
period, Ceiba and Fajardo had significant declines in their populations (24.4 percent, 9.0 percent, 
respectively), largely attributed to the closure of Roosevelt Roads Naval Base in 2004, which led 
to the relocation of thousands of military members and their families to other bases around the 
world.  The decline in Ceiba’s population was the greatest for any municipality in Puerto Rico.  
Overall, between 2000 and 2010, the municipal populations to the South of the EYNF (Naguabo, 
Las Piedras, and Juncos) grew at faster rates than those to the North (Canovanas, Rio Grande, and 
Luquillo) and East (Fajardo, Ceiba) of the Forest, likely leading to differences in demands for 
resources and services within the Region as these populations continue to ebb and flow.  

1 US Census Bureau data on births, deaths, inmigration, and outmigration were not available for the 
municipalities surrounding the EYNF, therefore it is not possible to analyze the components of population 
change. 
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Figure 3-1. Total population in the municipalities surrounding the EYNF, 1970 to 2010 

Map 3-2. Percent change in municipal populations of Puerto Rico between 2000 and 2010 
Source: U.S. Census Bureau, American Fact Finder. 

3.1.3.2 Population Density 
The El Yunque Region as a whole had a population density of 955 persons per square mile in 
2010, which was slightly less than the population density Islandwide (1,088 persons per square 
mile) (Table 3-3).  Of the eight municipalities in the study region, Juncos had the highest 
population density (1,521 persons per square mile) in 2010, given that it is the smallest 
municipality in area (26 square miles), but had the third largest population.  At the other end of 
the spectrum, Ceiba had the lowest population density in 2010 (469 persons per square mile).  
Notably, the population density of Ceiba, while comparatively low in the El Yunque Region and 
compared to Puerto Rico as a whole, ranks higher than 42 of the 50 U.S. states.  Moreover, the 
population density in Puerto Rico in 2010 was lower only than that of New Jersey (1,196 persons 
per square mile) and ranks Puerto Rico among the highest population densities in the world (UN 
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2013).  Population densities within the El Yunque Region have increased since 1970, though 
growth has slowed in recent decades, following a similar trend to population growth (Figure 3-2). 

Table 3-3. Population density (persons per square mile) for the municipalities in the El Yunque 
Region and Puerto Rico, 1970 to 2010 

Geographic Area 
Population Density 

1970 1980 1990 2000 2010 
Canóvanas - 966.1 1,122.4 1,321.2 1,449.8 
Ceiba 381.9 553.5 591.2 620.8 469.5 
Fajardo 743.0 1,002.7 1,233.5 1,361.6 1,238.7 
Juncos 839.0 940.6 1,150.8 1,370.4 1,521.0 
Las Piedras 548.8 659.2 822.9 1,017.3 1,141.5 
Luquillo 399.6 572.9 704.3 771.1 777.5 
Naguabo 346.1 396.5 437.5 459.4 517.2 
Río Grande 361.2 553.0 752.0 862.6 895.8 
El Yunque Region - 674.6 809.2 923.1 955.4 
Puerto Rico 792.3 924.4 1,027.9 1,112.0 1,088.2 

Source: U.S. Census Bureau, American Fact Finder. 

Figure 3-2. Population density in the El Yunque Region and Puerto Rico, 1970 to 2010 
Source: US Census Bureau, American Fact Finder. 
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3.1.3.3 Urban and Rural Population 
Given the density of residential, commercial, and other developed areas in the El Yunque Region 
(see also Section 3.8, Land Status, Ownership and Use), the regional and municipal populations 
surrounding the Forest were largely classified as “urban” by the U.S. Census Bureau in 2010 
(Figure 3-3)2   Urbanized areas often are associated with increased job opportunities and better 
health care options as compared to rural areas, but they also often imply increased demands and 
impacts on natural resources and services.  In 2010, Las Piedras had the highest percentage of 
urban population (97.57 percent) within the El Yunque Region, while Ceiba had the lowest (76.66 
percent).  Most notably, the El Yunque Region as a whole had a higher percentage of the 
population classified as urban than the Island as a whole (94.71 percent and 93.45 percent, 
respectively), underscoring the ongoing and increasing pressures from population and urban 
growth in Eastern Puerto Rico, in general, and in the vicinity of the Forest, in particular.   

From 2000 to 2010, the total number of persons and percent of the population classified as urban 
increased in all municipalities of the El Yunque Region except Ceiba, which saw a decline in 
urban population largely due to the exodus of persons from within and around the Roosevelt 
Roads Naval Base.  In addition, given population growth across the region, the number of persons 
classified as rural also increased in all municipalities except Rio Grande and Las Piedras, where 
increasing urban development has likely led to a change in the categorization of individuals as 
well as general growth in the urban population.  Overall, the regional population is increasingly 
urbanized, and outpacing the Island as a whole in terms of growth in its urban population. 

Figure 3-3. Percent urban and rural population in municipalities surrounding the EYNF, the El 
Yunque Region, and Puerto Rico; 2000, 2010 
Source: U.S. Census Bureau, American Fact Finder.   

2 “Urban” is defined as densely developed residential, commercial and other nonresidential areas.  Rural is 
defined as “areas not classified as urban” (USCB 2010). 
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As the population and landscape surrounding the Forest is increasingly urbanized, there is 
concurrent loss of green space, disruption of hydrological systems, introduction of nonnative 
species, and interruption of nutrient cycles, among others, which collectively result in changes in 
the benefits and services that forests provide.  The impacts of urbanization are further 
compounded in the context of global climate change.  According to Lewsey et al. (2004), 
intensive land development, high coastal population density, and large tourism-based industry 
effects intensify the vulnerability of Puerto Rico to climatic variability, given its limited human 
and capital infrastructure to address such problems. Projected sea level rise will lead to a loss of 
land area in small Island states and low-lying coastal areas, which could potentially lead to 
coastal erosion and loss of infrastructure as well as inland migrations of populations, resulting in 
more intensive and extensive urban development (Lewsey et al. 2004; Kelman and West 2009).  
Moreover, land-use changes interact with climate change to alter fire regimes in tropical forests, 
such that the feedbacks between climate warming and drying and increased human development 
within the wildland-urban interface have the potential to increase the ecological and economic 
effects of fire (Cochrane and Laurance 2008; Robbins et al. 2008). This is particularly critical for 
Puerto Rico, where nearly all wildfires are associated with human activity (Robbins et al. 2008).  
Nonetheless, while urbanized landscapes can further exacerbate climate warming at the local 
scale, it has been shown that highly vegetated tropical forests, can have a moderate cooling effect 
on the local climate regime (Lim et al. 2005), highlighting an increasingly important ecosystem 
service that is provided by the EYNF and surrounding forests to the El Yunque Region in the 
context of a changing climate. 

3.1.3.4 Households and Families 
In 2010, there were over 100,000 households in the El Yunque Region (7.3 percent of the Island), 
with an average of 2.74 persons per household (Appendix I, Table I-1).  Eighty-five percent of 
households in the El Yunque Region were family households (i.e., more than one person, 
married/related to householder), averaging 3.20 persons per family, which was slightly higher 
than the Island average (3.17), but lower than the average family size in 2000 (Region = 3.42 
persons/family, Island = 3.41 persons/family). 

Most households in the El Yunque Region in 2010 were classified as family households held by 
married couples (48 percent), followed by non-family households held by a single person (24 
percent), then by family households headed by a female with no husband present (22 percent), 
and finally, family households headed by a male with no wife present (5 percent) (Figure 3-4).  
The percentage of married couple-headed households in the El Yunque Region was greater than 
that of the Island as a whole (48 percent versus 45%).  Within the Region, Rio Grande had the 
greatest percentage of households headed by a married couple (50.4 percent).  Fajardo had the 
highest percentage of non-family (i.e., single person) households (28.7 percent) and family 
households headed by a female with no husband present (23.3 percent).  Canovanas had the 
highest percentage of family households headed by a male with no wife present (5.9 percent).    
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Figure 3-4. Household composition in the El Yunque Region and Puerto Rico in 2010 

Source: U.S. Census Bureau, American Fact Finder. 

Understanding population household characteristics and dynamics can shed light on community 
characteristics and needs.  Communities with a high prevalence of family households, such as 
those in the El Yunque Region, will have different demands for resources and services, than those 
with a high percentage of non-family households.  Family-dominated communities imply greater 
demands on school systems, for example, and differentiated requirements for health care and 
social services. Additionally, in communities that have a significant and/or growing portion of the 
population in households headed by a female with no husband present or by a male with no wife 
present often require specific services, such as childcare options and support. 

3.1.3.5 Race and Age 
Puerto Rico as a whole, the El Yunque Region, and the municipalities that surround the Forest 
were predominantly Hispanic or Latino in 2010 (99 percent for all, except Fajardo and Luquillo at 
98 percent) (U.S. Census Bureau 2010).  Race in Puerto Rico is a demographic characteristic that 
remains largely unchanged over time, making the Island and its subcomponents relatively racially 
uniform, when compared to the U.S. as a whole, for example.   

Puerto Rico’s population is aging and shrinking, as reflected in the population pyramid (Figure 3-
5).  The 2010 population pyramid is approaching a cylinder-like shape, reflecting both the 
slowing birth rate and the effects of the net-out migration.  In particular, persons aged 15 years or 
younger contracted by 19% during the 2000–2010 period (Estudios Técnicos Inc., 2012; Puerto 
Rico Banking Association, 2012). 

In 2010, the median age of the municipalities surrounding the EYNF ranged from 34.3 to 37.7 
years (Naguabo, Ceiba, respectively) (Figure 3-5).  The Region as a whole and most of the 
municipalities were younger than the Islandwide median age (36.9 years), with the exception of 
Fajardo and Ceiba (37.4 and 37.7 years, respectively).  The municipalities to the south of the 
Forest (Naguabo, Las Piedras, Juncos) were the youngest in the Region, followed by those to the 
north (Canovanas, Rio Grande, Luquillo), and then by those to the east (Fajardo, Ceiba).    
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Figure 3-5. The population pyramid for Puerto Rico in 2000 and 2010 
Source: Estudios Técnicos, Inc. (2012) 

Between 2000 and 2010, the population aged throughout the El Yunque Region (Figure 3-6).  In 
particular, all municipalities saw an increase in the total population older than 55 years of age, as 
well as a decrease in the total population less than 10 years old, with the exception of Naguabo 
(Appendix I, Table I-2).  Ceiba experienced the greatest increase in median population age during 
this period, likely due in large part to the outmigration of many young families and individuals as 
a result of the Roosevelt Roads Naval Base closure in 2004.  A population’s age distribution and 
how it changes over time influence the demand and provision of public services and other 
resources and amenities.  Changes in age distribution towards an older population in the El 
Yunque Region may indicate changes in the demands for health care, recreation, education, etc. 

Figure 3-6. Median age of the population in the municipalities of the El Yunque Region and in Puerto 
Rico in 2000 and 2010 

Source: U.S. Census Bureau, American Fact Finder. 
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3.1.4 Community Health and Well-being; Some Key Indicators of 
Human Assets and Vulnerabilities 

This section discusses some key indicators of human health and well-being, including those that 
indicate limitations to a good or decent quality of life.  The overall health and well-being of a 
community, as a social component of sustainability, is directly linked to the health of the 
environment upon which it depends.  On one hand, healthy ecosystems are essential to human 
health and well-being, and on the other hand humans have significant influence and impacts on 
ecosystems and their various components.  Therefore, understanding the state of and trends in 
human health and well-being is essential to assessing progress towards sustainability.  

“Human well-being” is broadly described as encompassing the “basic material needs for a good 
life, the experience of freedom, health, personal security and good social relations, which together 
provide the conditions for physical, social, psychological, and spiritual fulfillment” (MEA 2005).  
It is a complex concept that is not easy to measure.  Traditionally, human well-being has been 
measured through proxies for the quality of human life, such as per capita income, educational 
attainment, and life expectancy (MEA 2005).  For example, the UNDP Human Development 
Index, a composite measure of health, education and income, is “the most widely accepted and 
cited measure of human development” (UNDP 2013).  Yet, while the human development index 
is used in national statistics, cross-country comparisons, and the tracking of development over 
time, obviously it does not capture many of the less tangible and value-laden aspects of the 
broader concept of ‘human well-being’.   

In this assessment, we discuss available information related to health, education, income, and 
poverty, as some of the basic, key indicators or proxies of human health, well-being, and quality 
of life.  Nonetheless, these indicators are far from complete in describing the broader concept of 
human well-being.  Future assessments should go further by including a broader array of all of 
the components associated with this complex concept that is crucial to understanding 
sustainability. 

3.1.4.1 Human Health–Life Expectancy and Mortality  
The life expectancy for Puerto Ricans has steadily increased over the past several decades (Figure 
3-7).3  In 2010, the life expectancy of a person born in Puerto Rico was 78.91 years, nearly 10 
years greater than the life expectancy in 1960 (68.93) (The World Bank 2013).  Analogously, the 
mortality rates for males and females in Puerto Rico have decreased significantly over the years, 
falling from 219 (per 1,000 adults) in 1997 to 132 (per 1,000 adults) in 2011 for males and from 
79 (per 1,000 adults) to 51 (per 1,000 adults) for females during the same time period (The World 
Bank 2013).  Increasing life expectancy and decreasing mortality rates for the average Puerto 
Rican are indicators of recent improvements in human health and well-being across the Island and 
have implications for resources and services required by a longer-living population.    

3 Municipal level data on health, life expectancy, and mortality for Puerto Rico were not available at the 
time of the assessment. 
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Figure 3-7. Life expectancy at birth in Puerto Rico, 1960 to 2010 
Source: The World Bank (2013) 

In 2008, the leading causes of death in Puerto Rico and in the El Yunque Region were heart 
disease (18 percent), cancer (17 percent), and diabetes (10 percent) (Instituto de Estadísticas de 
Puerto Rico 2010).  Across the Island and within the El Yunque Region, the percent of deaths 
attributed to heart disease had declined since 2000, while the percent of deaths from malignant 
tumors or cancer had gradually increased (Figure 3-8).  At the regional level, deaths attributed to 
cancer were equal to the number of deaths attributed to heart disease in 2008, indicating cancer is 
likely to become the number one cause of death in the near future.  The increase in cancer-related 
deaths in particular is largely attributed to the increasing age of the population (Instituto de 
Estadísticas de Puerto Rico 2010).  Other causes of death that are on the rise were diabetes, 
kidney disease, hypertension, murder, and Alzheimer’s disease.  With the exception of murder, 
the increase in prevalence of most of these may be attributed to an aging population.  Conversely, 
cerebrovascular disease, accident, HIV, and suicide have demonstrated reductions in the percent 
of deaths they cause, due in part to improvements in some key lifestyle and healthcare conditions.   

In Puerto Rico, dengue viruses represent a prominent health issue across the Island.  They are 
“the most widely distributed and damaging arthropod-borne viruses (arboviruses) affecting 
humans” in Puerto Rico (Johansson et al. 2009).  In 2007, Puerto Rico experienced a major 
epidemic outbreak, with more than 10,500 cases reported.  Reflecting a resurgence of dengue 
worldwide, in 2010, more than 21,000 cases were recorded in Puerto Rico and the actual rate of 
incidence considered likely to be much higher (Figure 3-9) (CDC 2011).   

Dengue viruses are transmitted by mosquitoes, which are sensitive to climatic factors, such as 
temperature, precipitation and humidity, which influence mosquito presence, abundance, survival, 
reproduction, and development (CDC 2011).  For example, higher temperatures reduce the time 
required for the virus to replicate and disseminate in the mosquito, essentially making the 
mosquito infectious sooner in its life cycle.  Therefore, in warmer temperatures, a dengue-
carrying mosquito has a greater chance of infecting a human before it dies (CDC 2011).  
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Figure 3-8. Leading causes of deaths in the El Yunque Region in 2000 and 2008 
Source: Instituto of Estadisticas de Puerto Rico (2010) 

Figure 3-9. Reported dengue cases in Puerto Rico, 1998 and 2010 
Source: CDC (2011)  
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Johanssen et al. (2009) studied climatic and spatial effects on dengue transmission rates across 
Puerto Rico and found a positive and statistically significant association between monthly 
changes in temperature and precipitation and monthly changes in dengue transmission.   In 
particular, they demonstrated that the strength of the association between changes in temperature 
and precipitation and in dengue transmission varies spatially and that cumulative effect of 
temperature on dengue incidence was highest in the cooler mountainous areas, such as the 
Luquillo Mountains of Eastern Puerto Rico.  In addition to climate’s effect on dengue incidence 
and distribution, other important factors include population growth and density, urbanization, and 
sanitation (CDC 2011), all of which have implications for the health and well-being of people in 
the vicinity of the EYNF and throughout Puerto Rico.   

3.1.4.2 Education 
In 2010, the vast majority of the adult population (25 years or older) in the El Yunque Region had 
finished high school (69 percent) and many had completed a bachelor’s degree or higher (19 
percent) (Table 3-4).4  Overall, the region had a slightly higher percent of the population with at 
least a high school diploma than the Island as a whole (68.6 percent), but a lower percent of its 
population had completed a bachelor’s or higher degree (Puerto Rico = 22.0 percent).  Within the 
El Yunque Region, Fajardo and Ceiba were the most educated in terms of adults with high school 
and college education, while Naguabo and Las Piedras had the lowest percent of their adult 
populations having earned a high school and bachelor’s degree (Table 3-4).  Throughout the El 
Yunque Region, the percentage of both high school and college graduates increased between 2000 
and 2010 (11.8 percent and 5.1 percent, respectively).  Canovanas demonstrated the greatest 
increase in educated population between 2000 and 2010 (+14.4 percent in high school attainment, 
+7.8 percent in bachelor’s attainment).  

4 High school graduates include people whose highest degree was a high school diploma or its equivalent, 
people who attended college but did not receive a degree, and people who received an associate’s, 
bachelor’s, master’s, or professional or doctorate degree. Persons with a bachelor's degree or higher are 
those who have received a bachelor's degree from a college or university, or a master's, professional, or 
doctorate degree” (USCB 2013). 
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Table 3-4. Educational level of the population aged 25 years or more in the El Yunque Region and 
Puerto Rico in 2000 and 2010 

 

Population 
25 years and Over 

Percent High School 
Graduate or Higher 

Percent Bachelor’s Degree 
or Higher 

2000 2010* 2000 2010* 2000 20101 
Canóvanas  24,911 29,770 54.9 69.3 10.9 18.7 
Ceiba  10,733 9,158 66.0 70.7 16.3 22.0 

Fajardo  25,203 24,231 63.2 72.6 16.2 21.5 
Juncos  21,627 25,513 56.0 70.0 13.2 19.1 
Las Piedras  20,324 24,916 57.0 68.2 13.1 18.2 
Luquillo  11,858 13,008 59.8 70.8 17.6 17.6 
Naguabo  14,120 16,840 51.9 65.7 12.3 17.6 
Río Grande  31,032 35,204 59.5 70.6 13.6 19.6 
Region 159,808 178,640 57.9 69.7 14.2 19.3 

Puerto Rico 2,288,326 2,438,057 60.0 68.6 18.3 22.0 
1 Estimate based on 2007–2011 ACS. 

Source: U.S. Census Bureau, American Fact Finder. 

Educational levels typically differ by race, age, household configuration and other factors; and 
often the households and demographics with the highest educational attainment are also among 
those with the highest household income and wealth. Thus, while the regional population as a 
whole may be advancing in terms of formal education, lower income individuals and families 
may be left further behind in educational attainment if income gaps among earners grow.  
Nonetheless, the populations surrounding the EYNF are spending more years in formal 
educational programs and as education levels continue to increase, so will the knowledge and 
skills necessary for responding to demands and changes in the social and natural environment.  

3.1.4.3 Income 
In 2010, the per capita income of the El Yunque Region was $9,451, slightly less than that of the 
Island as a whole ($10,355) (Table 3-5).  However, median family income of the region was 
slightly more than that of the Island ($21,917 and $21,764, respectively).  Within the El Yunque 
Region, Rio Grande had the highest median family income ($24,160) and the second highest per 
capita income ($10,409), surpassed only by Luquillo’s per capita income of $10,506.  At the other 
end of the spectrum, Naguabo had the lowest median family and per capita income in 2010 
($18,109 and $7,548, respectively).  Overall, the municipalities to the North of the EYNF 
(Canovanas, Rio Grande, and Luquillo) were the wealthiest in terms of median family and per 
capita income in 2010, followed by those to the East (Fajardo and Ceiba), while the 
municipalities to the South of the Forest (Naguabo, Las Piedras, Juncos) exhibited comparatively 
lower levels of income.  
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Table 3-5. Per capita and median family income in the El Yunque Region and Puerto Rico, 2000 and 
2010 in current dollars (not adjusted for inflation) 

 Per Capita Income Average 
Annual % 

Change 
2000–2010 

Median Family Income Average. 
Annual % 

Change 
2000–2010 2000 2010 2000 2010 

Canóvanas $5,917 $9,852 6.65% $15,033 $24,122 6.05% 
Ceiba $9,256 $9,658 0.43% $18,851 $22,768 2.08% 
Fajardo $7,852 $9,949 2.67% $18,387 $22,095 2.02% 
Juncos $6,369 $8,968 4.08% $14,672 $20,282 3.82% 
Las Piedras $6,427 $9,078 4.12% $16,408 $20,931 2.76% 
Luquillo $7,529 $10,506 3.95% $15,203 $22,866 5.04% 
Naguabo $6,960 $7,548 0.84% $12,957 $18,109 3.98% 
Río Grande $7,347 $10,049 3.68% $17,033 $24,160 4.18% 
Region $7,207 $9,451 3.11% $15,806 $21,917 3.87% 
Puerto Rico $8,185 $10,355 2.65% $16,543 $21,764 3.16% 

Source: U.S. Census Bureau, American Fact Finder. 

Figure 3-10. Real median family income (adjusted for inflation to the value of a U.S. dollar in 2010) in 
the El Yunque Region and Puerto Rico, 1970 to 2010 
Note: The dip in income around 1980 reflects the recession of 1982, which was “deep and prolonged in Puerto Rico” 
(Bram et al. (2008).  

Source: U.S. Census Bureau, American Fact Finder. 

Per capita and median family incomes in current dollars (value at the time earned/received) have 
increased across the Island and within the El Yunque Region for several decades (Appendix I, 
Table I-3).  However, to accurately compare income over time, summary measures (medians, 
means, etc.) should be adjusted to account for changes in cost of living (inflation).  When 
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adjusted for inflation5, income across the Island and within the El Yunque Region has only 
modestly increased since 1970 (0.66 percent per year and 0.77 percent per year from 1970 to 
2010, respectively) (Figure 3-10).  Within the Region, Rio Grande experienced the greatest 
average annual increase in real median family income (inflation-adjusted to 2010 U.S. dollars) 
between 1970 and 2010 at a rate of 1.35 percent per year over inflation.  Ceiba demonstrated the 
lowest growth rate in real median family income at 0.07 percent per year during this 40-year time 
period (Appendix I, Table I-4).  Overall, while median family and per capita income have 
increased in the Region over the past several decades, they have only slightly outpaced the rate of 
inflation, representing limited growth in basic social assets that are crucial to enhanced quality of 
life and human well-being.   

Figure 3-11. Gross national product of Puerto Rico, 2001-2011 
Source: Estudios Técnicos, Inc. (2012) 

An unprecedented economic downturn in Puerto Rico officially began in 2006, following decades 
of progressively slowing economic growth (Figure 3-11).  Since fiscal year 2007, the Island’s 
economy has been immersed in a recession and the economy continues to be very weak, lacking 
clear growth drivers.  Debt levels are high and continue to grow, while the government is 
experiencing wide structural budget imbalances and must rely on deficit financing and debt 
restructuring to support its operations.  As a result, the economy is not expected to regain the loss 
of aggregate wealth, jobs and income experienced since 2006 any time soon (Moody’s Investors 
Services, 2012; Estudios Técnicos, Inc. 2012; Puerto Rico Banking Association 2012). Moreover, 
a significant portion of the nearly 300,000 residents that left the Island during the past decade 
were above-average income earners or had the potential to be one, leaving behind an ever-
increasing percent of the population with less disposable income in an increasingly tight credit 
environment (Puerto Rico Banking Association 2012). 

However, while real median income is relatively low in Puerto Rico compared to the U.S., home 
ownership in Puerto Rico, another indicator of wealth and well-being, is quite high across the 
Island.  “As of 2006, three-fourths of Puerto Rican households owned their homes, compared 
with two-thirds of households on the mainland. Moreover, an exceptionally large share of these 

5 We used the Bureau of Labor Statistics' Consumer Price Index (CPI-U) 
(http://www.bls.gov/data/inflation_calculator.htm) to adjust the median household income statistics for the 
El Yunque Region and Puerto Rico from 1970 to 2010 to the value of a U.S. dollar in 2010. 
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homes—more than 60 percent, almost double the share on the mainland—had no mortgage debt” 
(Bram et al. 2008). 

3.1.4.4 Poverty 
In addition to assessing social assets, we also consider vulnerabilities to human health and well-
being.  Poverty often limits an enhanced quality of life and inhibits adaptation to natural and 
anthropogenic changes in the human and natural environment.  While income has increased 
steadily across Puerto Rico in recent years, nearly 41 percent of families in the El Yunque Region 
were living below the poverty line in 2009, which was slightly less than the Islandwide family 
poverty rate of 41.5 percent (Appendix I, Table I-5)6.   Ceiba and Rio Grande had the lowest 
percentages of families living in poverty (36.5 and 37 percent, respectively).  Naguabo and Las 
Piedras had the highest family poverty rates (47.2 and 44.7 percent; respectively).   

Throughout the El Yunque Region, the percent of families living below the poverty line has 
steadily decreased in recent years, with the exception of a recent slight increase in the family 
poverty rate in Fajardo (40.2 percent in 2009, up from 38.1 percent in 1999) (Figure 3-11).  
Despite these declines, poverty in Puerto Rico occurs at significantly higher rates than in the U.S.  
For example, the regional rate of families living in poverty in 2009 was nearly three times the 
Nationwide rate (14.3 percent) and almost double that of Mississippi (21 percent), the State with 
the highest family poverty rate in 2010 (USCB American Fact Finder).  

Digging deeper into poverty statistics, in the El Yunque Region and across Puerto Rico, a greater 
percentage of children are living in poverty than the percent of the total population.  In 2010, 
more than 56 percent of children (less than 18 years of age) in the El Yunque Region were living 
below the poverty line, down slightly from 57.7 percent in 2000 (Figure 3-13) (Appendix I, Table 
I-6). Naguabo and Luquillo had the highest childhood poverty rates in 2010 (64.7 and 63.5 
percent, respectively), while Ceiba and Canovanas had the lowest (52.6 and 52.6 percent, 
respectively).  Overall, Luquillo and the municipalities to the South of the Forest had higher 
childhood poverty rates than the municipalities to the North and East of the Forest.  

6 Following the Office of Management and Budget’s Directive 14, the Census Bureau uses a set of income 
thresholds that vary by family size and composition to determine who is in poverty. The official threshold 
is adjusted for inflation using the consumer price index. If the total income for a family or unrelated 
individual falls below the relevant poverty threshold, then the family (and every individual in it) or 
unrelated individual is considered in poverty.  For example, the poverty level for 2012 was set at $23,050 
(total yearly income) for a family of four (USCB 2013). 

181 

                                                      



El Yunque National Forest 

Figure 3-12. Percent of families below the poverty line in the El Yunque Region, 1969 to 2009 
Source: U.S. Census Bureau, American Fact Finder. 

Figure 3-13. Percent of children (<18 years) below poverty level in the El Yunque Region and Puerto 
Rico in 2000 and 2010 
Source: U.S. Census Bureau, American Fact Finder. 
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At a Regional level, the number and proportion of children living in poverty decreased between 
2000 and 2010.  Canovanas and Juncos experienced the greatest decreases in childhood poverty 
rates (−10.9 and −6.5 percent, respectively) (Figure 3-13).  Ceiba demonstrated the greatest 
increase in the childhood poverty rate (9.3 percent), despite a decrease in the total number of 
children living in poverty.  The changes in these statistics may be attributed to the departure of 
numerous middle- to upper- income families after the closure of Roosevelt Roads Naval Base, 
which likely left behind a greater proportion of lower income families with children.  Overall, 
despite modest but measurable growth in income in the El Yunque Region and across Puerto Rico 
as a whole, the high rates of poverty among families, and children in particular, signal significant 
social vulnerabilities and may be indicators of large segments of society that are being left 
behind.   

Another indicator of poverty or economic hardship is the number and percent of people who are 
participants in government assistance programs, such as Puerto Rico’s Nutritional Assistance 
Program (Programa de Asistencia Nutricional [PAN]) and the Temporary Assistance for Needy 
Families (TANF) Program.  PAN offers economic assistance for families with scarce resources to 
help cover their basic nutritional needs.  The TANF program is designed to help needy families 
achieve “self-sufficiency” through assistance in the forms of childcare support; job training; 
reproductive health education; and family support programs.  In 2010, more than 40 percent of 
the El Yunque Region received PAN benefits and another 2.68 percent received TANF benefits, 
which were higher than the Islandwide rates for both programs, indicating a greater need for 
public assistance in the El Yunque Region (Table 3-6).   

Table 3-6. Percent of total population that received benefits from the Temporary Assistance for 
Needy Families Program (TANF) and the Nutritional Assistance Program (PAN) in the El Yunque 
Region and Puerto Rico in 2011 

 % of Total Population 
TANF PAN 

Canóvanas 2.27% 43.10% 

Ceiba 1.93% 27.59% 

Fajardo 2.45% 34.29% 

Juncos 2.74% 46.67% 

Las Piedras 4.22% 43.21% 

Luquillo 2.66% 40.62% 

Naguabo 3.60% 48.22% 

Río Grande 2.00% 39.04% 

Region 2.68% 40.71% 

Puerto Rico 2.02% 35.61% 

3.1.4.5 Crime 
Crime rates are often used as one indicator of a community’s degree of social vulnerability.  
Puerto Rico is widely cited for having a notoriously high murder rate (see for example Greene 
2013; Robles 2012; Telemundo 2012).  In 2010, Puerto Rico was ranked 20th out of 207 countries 
in terms of reported murder rates (UNODC 2012).  That year, nearly 3 people were killed per 
10,000 inhabitants in Puerto Rico, compared to less than 1 person per 10,000 in the U.S. as a 
whole (UNODC 2012) (Table 3-7).  Puerto Rico’s high murder rate is attributed, in large part, to 
drug trafficking, which breeds corruption, violence and gangs, activities that can be exacerbated 
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by long term economic problems and high rates of unemployment.  Local officials indicate that 
approximately 70 percent of all murders in Puerto Rico are drug-related (Shoichet 2012). 

Table 3-7. Number of incidents per 10,000 persons in 2010  
 Murder Violent Property 

Canovanas 6.76 32.72 96.48 

Ceiba 1.47 22.01 105.64 

Fajardo 2.70 29.47 127.59 

Juncos 3.72 19.61 44.43 

Las Piedras 3.36 29.99 110.92 

Luquillo 3.99 26.91 179.39 

Naguabo 6.36 26.95 75.60 

Rio Grande 3.31 25.23 97.41 

San Juan 5.08 51.91 199.25 

Puerto Rico 2.64 27.82 139.23 

United States 0.47 38.63 290.87 
Source: FBI (2013) and Policia de Puerto Rico (2013). 

Murder rates in the El Yunque Region also are very high (Policia de Puerto Rico 2013) (Table 3-
7).  Most of the municipalities surrounding the National Forest have higher murder rates than the 
Island as a whole; and two municipalities, Canovanas and Naguabo have even higher murder 
rates than the municipality of San Juan (6.76; 6.36 versus 5.08 murders per 10,000 people, 
respectively) (Table 3-7).  Conversely, the rates for all reported violent crimes (i.e., 
homicide/murder, forcible rape, robbery, and aggravated assault) and all property crimes (i.e., 
burglary, larceny theft, and motor vehicle theft) tend to be lower throughout the Region than in 
San Juan and across the Island as a whole.  These rates are also lower than those reported in the 
United States (Table 3-8).   

Table 3-8. Total reported level 1 crime rates in the El Yunque Region and Puerto Rico 2008–2010  
 All Level 1 Crimes All Violent Crimes All Property Crimes 

2008 2009 2010 2008 2009 2010 2008 2009 2010 
Canovanas 672 746 612 129 161 155 483 451 457 

Ceiba 153 182 174 27 33 30 147 141 144 

Fajardo 636 537 581 112 98 109 469 483 472 

Juncos 355 291 258 83 82 79 175 176 179 

Las Piedras 581 585 545 89 97 116 456 448 429 

Luquillo 397 589 414 89 75 54 325 339 360 

Naguabo 496 279 274 53 77 72 221 197 202 

Rio Grande 752 806 666 157 163 137 509 503 529 

San Juan 12,666 11,534 9,929 1,911 1,990 2,052 10,755 9,544 7,877 
Source: Policia de Puerto Rico (2013) 
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It is possible that murder rates in Puerto Rico and in the El Yunque Region, in particular, are 
highly correlated with the drug trade and the relatively small portion of the population involved in 
the activity, and that other violent crimes and crimes against property occur far less frequently in 
the larger population.  Also, it is possible that there is less reporting, detecting and sentencing of 
non-homicidal crimes.  However, there is no readily available information on the disparities in 
these statistics, so we must take caution in comparing crime rates across jurisdictions given the 
complex web of factors that can influence crime (e.g., population density, degree of urbanization, 
age/gender/racial/religious community composition, poverty, unemployment, law enforcement, 
climate, etc.) (FBI 2013).  Ultimately, Puerto Rico’s crime rates have obvious impacts on the 
health and well-being of the communities surrounding the El Yunque Region and likely impact 
the Forest as well, both directly in terms of crimes committed within the Forest and indirectly, for 
example, in terms of their impact on the public’s perception of the Island as a tourism destination.   

3.1.5 Economic Health and Diversity 
A healthy economy is dependent upon a healthy social system, which in turn is dependent upon a 
healthy environment.  Economic health and diversity permit adaptation to changes in the social 
and natural environments.  In this section, we discuss indicators of economic health and diversity, 
including statistics on employment and industry composition and change.   

3.1.5.1 Employment  
In the El Yunque Region, about 48 percent of the population over 16 years of age was actively 
seeking employment (i.e., in the labor force) in 2010, which was slightly higher than the 
Islandwide active labor force rate of 47 percent, but less than the U.S. Nationwide rate of 65 
percent (Table 3-9) (USCB American Fact Finder).  In 2010, about 83 percent of the active labor 
force in the El Yunque Region was employed, resulting in a 16.8 percent unemployment rate, 
compared to a 16.7 percent unemployment rate across Puerto Rico and to a 9.7 percent 
unemployment rate in the U.S. in 2010.7   The unemployment rate in Puerto Rico has oscillated 
well above 10 percent since the late 2000s (Table 3-9).  Within the El Yunque Region, Luquillo 
had the highest unemployment rate (21.0 percent), while Ceiba had the lowest rate (11.7 percent) 
(Table 3-9). 

Unemployment rates decreased throughout the El Yunque Region and across the Island between 
2000 and 2010 (Table 3-9).  Ceiba demonstrated the greatest reduction in unemployment in this 
time period (−6.7 percent), but also saw the only reduction in the number of people actively 
seeking employment (−1.6 percent).  Most municipalities saw considerable increases in their 
labor forces (greater than 5 percent), with the greatest increase occurring in Canovanas (14.10 
percent), which also saw a significant decrease in unemployment between 2000 and 2010 (−5.8 
percent).  While unemployment rates remain high for the El Yunque Region, the increase in labor 
force in most municipalities and the decrease in unemployment rates across the board indicate 
that opportunities for employment have increased in recent years, which may signal 
improvements in some key local economic conditions.    

7 The annual unemployment rate is the number of people actively seeking but not finding work as a percent 
of the labor force. It does not include active-duty military personnel or the institutionalized population 
(USCB).   
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Table 3-9. Labor force and unemployment rates in the El Yunque Region and Puerto Rico in 2000 and 
2010 

Area 

Pop-
ulation 

>16 
years 

% Pop-
ulation 

in Labor 
Force 

% Labor 
Force 

Unem-
ployed 

Pop-
ulation 

>16 years 

% Pop-
ulation 

in 
Labor 
Force 

% 
Labor 
Force 

Unem-
ployed 

% Change 
in Labor 

Force 

% Change 
Unem-

ployment 
2000 2000 2000 2010 2010 2010 2000–2010 2000–2010 

Canóvanas 31,126 38.5 21.1 35,605 52.6 15.3 14.10 −5.80 

Ceiba 13,266 47.8 18.4 11,197 46.2 11.7 −1.60 −6.70 

Fajardo 30,095 41.9 18.6 29,348 48.7 17.6 6.80 −1.00 

Juncos 26,847 40.3 22.5 30,179 46.5 15.9 6.20 −6.60 

Las Piedras 25,634 40.5 22.5 29,354 45.4 18.6 4.90 −3.90 

Luquillo 14,676 41.4 23.1 15,483 52.8 21.0 11.40 −2.10 

Naguabo 17,646 36.7 21.5 20,071 42.3 15.4 5.60 −6.10 

Río Grande 38,385 39.5 20.4 42,023 50.5 19.3 11.00 −1.10 

Region 197,675 40.8 21 213,260 48.1 16.8 7.30 −4.20 

Puerto Rico 2,842,876 40.7 19.2 2,931,640 47.1 16.7 6.40 −2.50 

Source: U.S. Census Bureau, American Fact Finder. 

3.1.5.2 Industry Composition 
Identifying the key sectors that drive the economy and how their influence changes over time is 
important to assessing economic diversity and resilience.  A diversified economy that includes 
many different industrial sectors is generally more efficient and resilient to unexpected changes in 
the natural and social environment, at local to global scales, than a specialized economy.  A 
diversified economy is one with a balance of numerous industries, while a specialized economic 
is typically weighted towards one or two industries in particular.   

In Puerto Rico, the economy is driven by two major sectors: (1) manufacturing and (2) finance, 
insurance and real estate, which account for approximately 66 percent of Gross Domestic Product 
(GDP) (Figure 3-14).  However, these two sectors represent less than 13 percent of the total labor 
force.  In contrast 75.4 percent of the labor force is employed in the services, government and 
trade sectors, which combined amount to only 29.1 percent of Puerto Rico’s GDP (Government 
Development Bank 2011).  In 2006, government or government enterprises alone accounted for 
nearly 30 percent of employment in Puerto Rico, nearly twice the U.S. average of 16 percent 
(Bram et al. 2008). The large role of government in Puerto Rico, in part, reflects efforts to relieve 
poverty and to provide services such as medical care and utilities at a lower cost to groups unable 
to afford them otherwise.  This implies a relatively high tax burden and disproportionate 
investment of public resources in a single segment of the population.  Thus, the Island is faced 
with the ongoing challenge of “balancing the burden that these high taxes may place on 
development against the benefits that government interventions provide to distressed groups” 
(Bram et al. 2008).   
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Federal funds also have an important role in the economy, as they impact personal consumption 
and public expenditures (funds for recurrent expenditures and construction investment). For 
example, Federal funds represent close to 27 percent of Puerto Rico’s GNP, and 23 percent of the 
total revenues of the Commonwealth’s Government consolidated budget.  Their biggest impact, 
though, is on personal income and expenditures, as transfers to individuals (including Medicare 
and Social Security) represents, at least 67 percent of total receipts, and 34 percent of personal 
income (Estudios Técnicos, Inc. 2012; Government Development Bank 2011). 

Figure 3-14. Labor force by occupation; distribution of Puerto Rico’s GDP 
Source: Government Development Bank for Puerto Rico Factsheet July 2011(2010 Data) 

While data on GDP by municipality is not readily available, we do have information on labor 
force by major industrial category at the municipal level.  In 2010, the majority of jobs in the El 
Yunque Region were in education, health and social services (21 percent), followed by retail trade 
(13 percent), manufacturing (12 percent) and arts, entertainment, recreation, and accommodations 
(10 percent), all of which increased over the respective 2000 rates, with the exception of 
manufacturing (Figure 3-15).  At the other end of the spectrum, agriculture, fishing, hunting and 
mining represented slightly more than 1 percent of all jobs in 2010, and did not demonstrate any 
change over the 2000 rate.   

In 2010, the majority of wage and salary jobs in the El Yunque Region were found in the service 
sector (77 percent).  These types of jobs produce services, such as health care or education, as 
opposed to tangible objects, and encompass a wide range in wages and skills (e.g., doctors, 
chemists, software developers, restaurant workers, bus drivers).  Goods producing jobs (i.e., 
agriculture, forestry, fishing, hunting, mining, construction, and manufacturing) accounted for 
22.85 percent of all jobs in the El Yunque Region in 2010.  These statistics are not so different 
from the U.S., in which about 79 percent of jobs were in the services industry and 21 percent of 
jobs were in the goods producing industry in 2010.   

While the agricultural industry was once a significant sector of Puerto Rico’s economy, today less 
than 1 percent of jobs in the El Yunque Region are attributed to agriculture.  Nonetheless, 
agricultural and pasture lands occupy nearly 36 percent of the regional landscape (Lopez-Marrero 
and Hermansen-Baez 2011).  Active farms totaled almost 37,000 acres in the El Yunque Region 
in 2007 (see also Section 3.8).  These farms earned sold more than $26 million in agricultural 
products, which was down from more than $32 million in 2002; reflecting, in part, the decrease in 
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active farmland area across the region (USDA 2009). However, active farmland in the 
municipalities to the south of the Forest (Juncos, Las Piedras, and Naguabo) generated the highest 
market value of agricultural products sold (Table 3-11).  These municipalities also encompass the 
largest areas of active farmland.  Overall, there were fewer large farms and more small farms 
earning less income in 2007 as compared to 2002 (Figure 3-16).  While these lands are 
earningearn less on average in terms of agricultural production, they continue to be important 
sources of income for their owners, and provide open space, scenic vistas, and wildlife habitat 
across the landscape.  
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Figure 3-15. Employment by industry in the El Yunque Region, 2000 
Source: U.S. Census Bureau, American Fact Finder. 
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Figure 3-16. Employment by industry in the El Yunque Region, 2010 
Source: U.S. Census Bureau, American Fact Finder.  
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Table 3-10. Market value of agricultural products sold in the El Yunque Region, 2002, 2010 

Area 

Market Value of Agricultural Products Sold 
2002 
Total 

2007 
Total 

2007 
Average per Farm 

Canovanas $1,755,579  $1,896,962  $12,563  

Ceiba $818,168  $815,373  $12,740  

Fajardo $2,227,488  $1,822,937  $28,936  

Jucos $6,964,196  $5,043,651  $90,065  

Las Piedras $9,361,588  $6,425,249  $28,430  

Luquillo ND1 $1,005,480  $16,217  

Naguabo $8,639,179  $6,886,839  $51,394  

Rio Grande $2,672,581  $2,153,334  $27,607  

Region $32,438,779  $26,049,825  $33,494  

Puerto Rico $581,543,942  $515,685,532  $32,752  

1 ND = no data. 

Source: USDA 2009. 

Figure 3-17. Annual farm earnings in the El Yunque Region as a percent of the total number of farms 
in 2002 (n=628) and 2007 (n=834) 
Source: USDA 2009. 
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3.1.6 National Forest Socioeconomic Contributions in the El Yunque 
Region and Beyond 

This section discusses key ways in which the National Forest contributes to the El Yunque Region 
and beyond.  It includes a discussion of Federal payments to state and local governments, Forest 
Service employment and expenditures, and Forest Service revenues, as well as broader 
socioeconomic and cultural contributions.   

3.1.6.1 Revenue Sharing and Payments to States 
“Revenue-sharing payments” are based on a 1908 law that allocated 10 percent of the gross 
revenues generated from timber harvest, grazing, mining, and all other uses from the Federal 
lands within state and local government jurisdictions. In 1911, the Weeks Law increased these 
payments to 25 percent of revenues, which were designated for use in schools and roads. As 
commercial uses of Federal lands declined in the late 1900s, President Bush signed the Craig-
Wyden Bill, now known as the Secure Rural Schools and Community Self Determination Act in 
2000. This Act provided counties the option of continuing to receive t 25 percent of annual 
revenues or a fixed amount based on the average of the three highest years of revenue between 
1986 and 1999. It was later amended and reauthorized in 2008, offering two modified options for 
payment calculations.  

Secure Rural Schools payments in Puerto Rico reached over $200,000 in 2008, but have steadily 
declined since then.  In 2012, Secure Rural Schools payments in Puerto Rico totaled $147,252 
(Figure 3-18).  For the communities surrounding the EYNF, these funds are important sources of 
local government income and help support firefighting and police protection and the construction 
and operation of public schools and roads, among other public services and facilities. 

In addition to revenue sharing payments, the Federal government recognizes that states cannot tax 
Federal lands, which results in a fiscal burden on states and local governments, and therefore 
compensates state and local governments through a program known as Payments in Lieu of Taxes 
(PILT).  PILT funds derive from a 1976 law (Public Law 94-565) that calls for the provision of 
funds to local governments based on the amount of Federal lands within their jurisdiction, 
including Forest Service, Bureau of Land Management, National Park Service, U.S. Fish and 
Wildlife Service, and other Federal lands and projects. These payments are affected by Federal 
funding limitations, prior year “Payments to States”, and county-level population-based formulas.  
Given changes in annual congressional appropriation decisions, PILT payments may not always 
be fully funded.  In the El Yunque Region, PILT have oscillated over the past decade or so in 
response to these changes in calculations and appropriations (Table 3-11).  In 2012, $10,164 was 
paid in lieu of taxes to the Commonwealth Government.  The highest payment in recent history 
was in 2004 for $36,403, while the lowest payment was in 2007 for $6,064. 
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Figure 3-18. Secure rural schools revenue sharing payments to Puerto Rico, 2008–2012 
Source: USDA Forest Service 2013 

Table 3-11. Payments in lieu of taxes and for secure rural schools in Puerto Rico, 1999 to 2012 
Year Acreage Total $ Amount 
1999 29,723 $22,268 
2000 29,727 $13,153 
2001 29,727 $33,572 
2002 29,727 $22,829 
2003 29,898 $26,257 
2004 29,898 $36,403 
2005 29,917 $8,481 
2006 30,233 $10,351 
2007 30,233 $6,064 
2008 30,233 $21,700 
2009 30,283 $20,893 
2010 30,283 $9,983 
2011 29,923 $9,865 
2012 29,923 $10,164 

3.1.6.2 Forest Service Expenditures and Employment 
Forest Service spending through EYNF employment and non-employment expenditures can be 
considered a direct investment in the local economy, which also produces indirect and multiplier 
effects by stimulating additional investment and growth in businesses that provide support for 
Forest-related activities and services. In 2012, the EYNF spent over $3.5 million in salaries and 
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non-salary expenditures (Table 3-12).  Total expenditures have varied slightly over the past few 
years, largely depending on the executive budget, congressional allocations, and other factors.  
Between 2008 and 2012, the Forest averaged $3,534,268 per year in expenditures (excluding fire 
suppression fund transfers), of which about 51 percent were spent on salaries and wages (Table 3-
12).  

The EYNF provided 27 permanent full time employee (FTE) positions in 2012.  Employment on 
the Forest has declined slightly in recent years, decreasing from 30 permanent FTEs and 2 part 
time employees in 2008 (Table 3-13).  Decreases in personnel are largely attributed to budget 
constraints and agency reorganization. 

Table 3-12. EYNF salaries and expenditures, 2008–2012 
Category 2008 2009 2010 2011 2012 
Salaries & Wages $1,764,024 $1,630,568 $1,806,779 $1,940,985 $1,848,918 

Non Salary Expenditures      

Rent $3,000 $3,000 $3,000 $3,000 $3,000 

Purchases In Puerto Rico $341,166 $583,973 $ 583,973 $523,433 $429,789 

Grants & Agreements (Pr)      

Commonwealth Gov’t (Pr)      

Individual & Private 
Institutions (Pr) 

 $18,000 $122,900  $171,790 

Arra Funding      

Hazardous Fuels Non-Federal 
Lands 

     

Facilities, Trails & Watershed 
Improvements/Maintenance/ 
Renovation 

 $966,000    

Appropriated Funds      

Final Allocations $3,621,698 $3,491,272 $3,697,228 $3,704,448 $3,528,724 

Fire Transfer Withdrawal $179,095    $191,136 

Table 3-13. USDA Forest Service employment in Puerto Rico, 2008–2012 

EYNF Employees 2008 2009 2010 2011 2012 
Permanent FTEs 30 28 27 26 27 

Temporary FTEs 0 0 0 0 0 

Part-Time/Intermittent 
Employees 

2 2 2 2 0 

Total EYNF Employees 32 30 29 28 27 

3.1.6.3 Broader Economic, Social, and Cultural Contributions of the EYNF 
Beyond the direct economic contributions of the EYNF described above, the Forest generates 
significant additional economic value for local communities, the Island as a whole, and beyond.  
Though a complete valuation of the Forest’s economic contribution to society is beyond the scope 
of this assessment and is not available in the existing literature, several studies have considered 
the economic value of various aspects of the Forest’s products and services.  For example, Odum 
(2000) estimated the market value of water produced by the EYNF to be more than $8.3 million 
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per year using the Energy Evaluation of Luquillo Experimental Forest as an index (Odum 2000).  
For this assessment, Dragoni (Section 2.2), estimates the value of water produced by the EYNF 
based on the cost to the end-consumer to be worth more than $25 million per year.   

The Forest provides significant economic contribution to local and Islandwide communities 
through recreational offerings and opportunities.  For example, Southwick (2007) quantifies the 
economic effects of visits to USDA Forest Service-managed lands made for the primary purpose 
of hunting, fishing and wildlife-viewing activities (note: information for Puerto Rico was 
restricted to wildlife-viewing activities).  Between 2000 and 2003, an estimated annual average of 
$3,235,807 was spent in Puerto Rico for wildlife viewing associated with the EYNF (ASA 
2007).8   As the number of visitors to the Forest has increased since 2003, it is likely that the 
economic contribution of wildlife viewing associated with the EYNF has only increased as well.   

As described in the introduction to this chapter, the EYNF has long-standing, deep, and 
significant social and cultural meanings for the people of Puerto Rico.  The Forest provides 
opportunities to connect with the land, with each other, and with history.   It contributes to human 
health and well-being, offering unique opportunities for recreation, relaxation, exercise, solitude, 
stewardship, spirituality, community, and many other benefits and beneficial experiences. 

3.1.6.4 Collaboration 
In general, the Federal government is working to make information and data more open and 
easily accessible to the public. Under the new planning rule regulations there is an increased 
emphasis for the Forest Service to use a collaborative approach involving local community 
stakeholders and forest users in developing the plan.  Since the EYNF’s management plan was 
last revised in 1997, there have been many changes in social, economic, and ecological conditions 
within and around the Forest.  New scientific information and new issues and concerns have 
emerged that should be addressed. Although the Forest has engaged with stakeholders and 
partners on many successful projects and partnerships, the EYNF had not done any large-scale 
public participation efforts in recent years.   

The EYNF supervisor invited the National Collaborative Cadre (Cadre) to assist the Forest in the 
development of a collaboration strategy to engage the public early in the planning process.  The 
Cadre is a network of individuals who provide peer-to-peer coaching assistance to national forests 
and the communities around them who are interested in developing collaborative processes.  In 
2012, the Cadre, along with local facilitators from Environmental Policy Solutions, assisted the 
Forest in conducting informal “listening sessions” in the community as well as a 2-day work shop 
with agency personnel and community stakeholders to help organize for a successful 
collaborative effort during the planning process and beyond.  A significant outcome of the 
workshop was the formation of a Citizens Public Participation Committee.  This committee, 
assisted by facilitation from the Center for Landscape Conservation, represents a diverse group of 
stakeholders who have committed to work with the EYNF staff and to help guide and monitor 
public participation throughout the forest plan revision process. 

3.1.6.5 Environmental Justice 
According to the 1994 Executive Order 12898, “Federal Actions to Address Environmental 
Justice in Minority Populations and Low-Income Population,” each Federal agency shall make 

8 Estimates are based on a quantification and valuation of activities resulting from resident and non-resident 
expenditures within 50 miles of the National Forest (expenditures on equipment, such as binoculars and 
backpacks, are largely excluded from these estimates) (ASA 2007). 
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achieving environmental justice part of its mission by identifying and addressing, as appropriate, 
disproportionately high and adverse human health or environmental effects of its programs, 
policies, and activities on minority populations and low-income populations (Council on 
Environmental Quality 1997). In addition, environmental justice at the USDA means that, to the 
greatest extent practicable and permitted by law, all populations are provided the opportunity to 
comment before decisions are rendered on, are allowed to share in the benefits of, are not 
excluded from, and are not affected in a disproportionately high and adverse manner by 
government programs and activities affecting the environment and its impact on human health 
(USDA 2012). ).  These and other related efforts and practices have been incorporated in to the 
forest planning process of the El Yunque National Forest. 

3.1.7 Summary of Key Socioeconomic and Cultural Factors 
Influencing the EYNF and Influenced by the Plan Area 

The population in the El Yunque Region is growing, though growth rates are slowing. The 
El Yunque regional population has been increasing for decades, but the growth rate has slowed 
significantly in recent years.  The municipal populations to the south of the EYNF (Naguabo, Las 
Piedras, and Juncos) continue to grow at faster rates than those to the north (Canovanas, Rio 
Grande, and Luquillo) and east (Fajardo, Ceiba).  Population growth surrounding the Forest can 
be associated with increasing demands for services and products, especially in the southern 
populations as they continue to grow at a comparatively faster pace.   

Populations surrounding the EYNF are increasingly dense and urbanized, and many of 
the negative effects of urbanization are likely to be compounded in the context of global 
climate change. The regional population is increasingly urbanized, and outpacing the Island as a 
whole in terms of urban growth.  Though urbanization is often associated with increased job 
opportunities and better health care options as compared to rural areas, this increasing 
urbanization around the Forest is likely to result in increasing impacts from fragmentation and 
increasing pressure on watershed functions and water resources, for example.  The impacts of 
urbanization are further compounded in the context of global climate change, particularly in 
places like Puerto Rico, where human resources and capital infrastructure to address such 
problems are limited. As projected sea level rise leads to a loss of land and infrastructure, there is 
potential for inland and upland migrations of populations, resulting in more intensive and 
extensive urban development closer to the forest edge (Lewsey et al. 2004; Kelman and West 
2009).  Moreover, land-use changes interact with climate change to alter fire regimes in tropical 
forests, such that the feedbacks between climate warming and drying and increased human 
development within the wildland-urban interface have the potential to increase the ecological and 
economic effects of fire (Cochrane and Laurance 2008; Robbins et al. 2008). This is particularly 
critical for Puerto Rico, where nearly all wildfires are associated with human activity (Robbins et 
al. 2008).   

The Regional population is getting older. While the population in the El Yunque Region is 
slightly younger than the Island as a whole, much of the regional population is aging, with a 
growing segment of the population represented by people over the age of 55.  Additionally, the 
life expectancy for Puerto Ricans has steadily increased over the past several decades, and 
mortality rates have decreased.  As the population ages, demands for resources and services from 
the National Forest also will change, such as increased demands for less strenuous and more 
motorized recreation opportunities.   
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Per capita and family wealth have increased, but only modestly outpacing inflation, and 
poverty remains high among families and, particularly, among children. When adjusted for 
inflation, income across the Island and within the El Yunque Region has only modestly increased 
since 1970, representing limited growth in basic social assets that are crucial to enhanced quality 
of life and human well-being.  Overall, the municipalities to the north of the EYNF (Canovanas, 
Rio Grande, and Luquillo) had the highest levels of median family and per capita income in 2010, 
followed by those to the east (Fajardo and Ceiba), while the municipalities to the south of the 
Forest (Naguabo, Las Piedras, Juncos) exhibited comparatively lower levels of income.  While 
income has increased slowly but steadily in the El Yunque Region, nearly 41 percent of families 
were living below the poverty line in 2009.  Throughout the Region the percent of families living 
below the poverty line has steadily decreased in recent years; but despite these declines, poverty 
occurs at significantly higher rates than in the U.S., for example.  Limited growth in personal and 
family wealth and persisting poverty among families, and children in particular, are signs of 
social vulnerabilities and may be indicators of large segments of society that are being left 
behind.  Moreover, low income and high poverty rates imply greater demands on public services 
and resources.   

Unemployment rates are high but improving slowly and education rates are increasing. 
While unemployment rates remain high for the El Yunque Region, they are decreasing slowly.  
Decreases in unemployment that have occurred in conjunction with a steady increase in the labor 
force (i.e., number of individuals looking for work or actively working) may signal increasing 
opportunities for improvements in some key local economic conditions. However, the harsh 
economic conditions across the Island are not expected to improve much in the near future.  The 
populations surrounding the EYNF are spending more years in formal educational programs and 
as education levels continue to increase, so do the knowledge and skills available for responding 
to demands and changes in the social and natural environment. Nonetheless, while the regional 
population is increasingly educated as a whole, lower income individuals and families and less 
educated segments of the populations may be left further behind, further expanding income and 
education gaps in the overall population.    

The Regional economy is fairly diverse, predominated by government- and service-
oriented industries; agriculture is not a prominent sector of the economy, but is prominent 
across the landscape. Overall, there is measurable economic diversity in terms of job 
distribution by major industrial sector in the El Yunque Region, which is a benefit to adaptability 
to potential changes in future social and natural conditions.  Government-, social services-, retail 
trade-, and private-sector-service-oriented industries are the most prominent and growing. 
Conversely, agriculture represents a very minor portion of the economy, but farmland is 
prominent across the landscape and farms continue to be important sources of income for their 
owners, and important contributors of open space, scenic vistas, and wildlife habitat.  Given 
persisting pressures from a growing population with high rates of poverty and unemployment, 
there is a large draw on public resources to relieve poverty and to provide services such as 
medical care and utilities at a lower cost to groups unable to afford them otherwise, resulting in a 
relatively high tax burden and disproportionate investment of public resources in a single segment 
of the population.   

The EYNF directly contributes to local economies through employment, expenditures, 
and payments from revenue sharing and in-lieu of taxes, though these payments have been 
in decline in recent years. In 2012, the EYNF spent over $3.5 million in salaries and non-salary 
expenditures and employed 30 full time equivalent employees. Forest Service employment and 
expenditures not only are a direct investment in the local economy, but they also produce 
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significant indirect and multiplier effects by stimulating additional investment and growth in 
businesses that provide support for forest-related activities and services.  Revenue sharing 
payments were about $150,000 and Payments in Lieu of Taxes were just over $10,000 in 2012.  
Both types of payments have decreased in recent years.  Nonetheless, they remain important 
sources of local government income and provide support for crucial public services and facilities. 

The EYNF represents innumerable and invaluable economic, social, and cultural 
contributions to local communities and beyond. Though a complete valuation of the Forest’s 
economic contribution to society was not part of this assessment, the Forest contributes an 
estimated $25 million in water production per year and more than $3 million per year in wildlife 
viewing activities.  Moreover, the Forest provides opportunities for local residents and visitors to 
connect with the land, with each other, and with Puerto Rican history and culture.  The EYNF 
contributes to human health and well-being, offering unique opportunities for recreation, 
relaxation, exercise, solitude, stewardship, spirituality, community, and many other 
socioeconomic and cultural benefits and beneficial experiences. Nonetheless, nearby 
communities and visitors from across the Island and around the world are increasing and 
changing demographically, which implies increases and changes in their demands for products 
and service from the Forest.  Therefore, the Forest must carefully consider these social, economic, 
and cultural conditions and trends in its planning towards a sustainable future.   
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3.2 Assessing Ecosystem Services 

3.2.1.1 Introduction 
Human development and progress can be limited by the resources one can obtain from the natural 
environment. For this reason is vital to take into consideration Earth’s ecosystem conditions 
especially, when human demands for ecosystem resources are growing rapidly and humans are 
altering the capability of ecosystems to continue providing these resources. Changes in 
availability of ecosystems resources can profoundly impact several aspects of human 
development, ranging from the rate of economic growth to human health and livelihood (MA 
2003). Ecosystems can provide numberless benefits for humans and other species, in this 
document we will refer to these benefits as ecosystem services. The Millennium Ecosystem 
Assessment, a 4-year United Nations assessment of the condition and trends of the world’s 
ecosystems, categorizes ecosystem services as: 

• Provisioning services are products and goods produced by ecosystems and obtained 
directly from them. These are the most tangible benefits derived from ecosystems. 
Examples: food, fresh water, fuel, fiber, and other goods. 

• Regulating services are the benefits obtained through the natural regulation of ecosystem 
processes. Examples: climate, water, and disease regulation as well as pollination.  

• Supporting services are the ecosystem processes that are necessary for the production and 
delivery of all other ecosystem services. Their benefits are indirect and play out through 
the capacity of ecosystems to supply all other services. Examples: soil formation and 
nutrient cycling. 

• Socio-cultural services are the benefits to human well-being that are received from 
ecosystems. Most of these benefits are non-material and sometimes intangible. Examples: 
educational, aesthetic, and cultural heritage values as well as recreation and tourism. 

In 2005, the United Nations commissioned a study of the extent to which humans activities have 
altered ecosystems around the world. From this initiative the Millennium Ecosystem Assessment 
was created. The study catalogued and evaluated the status of a range of ecosystems services. The 
Millennium Ecosystem Assessment found 60 percent of the world’s ecosystems services are 
currently being used unsustainably and predicts that the degradation of ecosystem services will 
substantially affect human well-being (Collins 2007)  

El Yunque National Forest (EYNF) has decided to take this information into consideration for the 
creation of a new management plan for the forest.  Although the El Yunque National Forest is one 
of the smallest forests in the National Forest System (approximately 29,000 acres), it is one of the 
most biologically diverse forest that the United States Forests Service manages.  The EYNF 
contains over 240 species of native trees, 23 are only found in this forest.  Along with the trees, 
this relatively small land area also supports 127 species of terrestrial vertebrate and 10 species of 
aquatic invertebrates (USDA, EYNF). Also, around 358 centimeters of precipitation are received 
annually in EYNF (state foresters) and from 35 to 50 million gallons of water per day are 
produced from this area. 
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For these reasons it seems more than adequate to create a management plan for El Yunque 
National Forest that will take into consideration the well-being of humans and most importantly, 
the ecosystem services provided by the natural systems. 

3.2.1.2 Condition and Trends 
Throughout history and into present times the needs of communities surrounding the forest have 
varied with changes in socioeconomic activities.  The products and services required by the 
socioeconomic system in the communities surrounding the Luquillo Experimental Forest (LEF) 
changed dramatically from the time of small-scale agricultural activities of indigenous peoples to 
the extractive period of the Spanish government, to the agricultural period of the 20th Century that 
was dominated by coastal sugar cane plantations, to the present with the current high-energy 
urban system.  During the early 1900s, land managers in Puerto Rico were influenced by a “the 
world is my garden” mentality and were keen to restore significantly altered landscapes to their 
previous condition. To improve conditions and even improve upon nature, they planted what they 
thought were the most desirable trees, as well as those that offered economic returns 

In a 2011 study conducted by Lopez-Marrero and Hermansen-Baez, a participatory approach was 
used, it included focus groups and interviews with different stakeholders to document and 
compare their knowledge and perceptions about El Yunques’ ecosystem services and the factors 
influencing the provision of such services to society.  The information presented below was 
retrieved from this study. 

EYNF provides a variety of ecosystem services including clean air, fresh water, and recreation 
(Table 3-14) which are essential to the well-being of people in communities surrounding the 
forest, country and beyond.  Many of these goods and services are traditionally viewed as free 
benefits to society, or “public goods”—wildlife habitat and diversity, watershed services, carbon 
storage, and scenic landscapes, for example.  Lacking a formal market, these natural assets are 
traditionally absent from society’s balance sheet; their critical contributions are often overlooked 
in public, corporate, and individual decision-making.  When a forest is undervalued it is 
increasingly susceptible to development pressures and conversion. Recognizing forest ecosystems 
as natural assets with economic and social value can help promote conservation and more 
responsible decision-making. 
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Table 3-14. Categorization and description of El Yunque ecosystem services 
Ecosystem 
service group Ecosystem service Description1 
Provisioning Water Water from rivers and streams for human consumption and recreation 

Flora and fauna Animals and vegetation that live in the forest, including endemic, endangered, and 
vulnerable species 

Forest products Forest and plant products, including wood, fiber, seeds, vines, ornamental plants, 
medicinal plants, and food (e.g., fruit, vegetables, fisheries) 

Regulating Water purification Cleaning and purification of water through sediment reduction and water pollutants 
filtration 

Air purification Filtering and absorption of air pollutants 
Temperature regulation Shade, cool air, reduction of temperature 
Natural hazard moderation Protection against, and damage reduction from, natural hazards, including tropical storms, flooding, and 

landslides 
Carbon sequestration Capture and storage of carbon dioxide and their role in reducing climate warming and 

change 
Soil erosion control  Soil retention and prevention of soil loss due to rain and wind 

Socio-cultural Scenic value Natural beauty, pleasing landscapes, beautiful views 
Spiritual value Religious practices and beliefs associated with the forest; a place to pray, meditate, seek spiritual fulfillment 

Human well-being  Mental and physical health, including therapy, tranquility, relaxation, peace, contact with nature, space for 
sociability, physical exercise 

Recreation Passive and active recreation, including hiking, camping, water play, bird watching, tours, picnics, family 
get-togethers 

National patrimony  Forest as a national symbol, historic importance, cultural identity, sense of place, folklore, artistic expression 
Research and education  Advance of scientific knowledge and knowledge transfer; forest use for educational 

activities, learning about nature; “natural” laboratory, hands-on activities 
Economic development Direct and indirect income-generating activities, including tourism, guided tours, art, craft, and food selling 

Supporting Rainfall  Production and regulation of precipitation, humidity, and evapotranspiration 
Oxygen production  Production of air; named by some as “the lung” of the region 
Soil formation  Soil production through the weathering of parental material and decomposition of organic matter 
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Ecosystem 
service group Ecosystem service Description1 

Nutrient cycling Flow and recycling of nutrients through processes such as decomposition and absorption 
Habitat for flora and fauna Plant and animal habitat, refuge, shelter, and reserve for species protection 
Maintenance of biodiversity Processes that support the diversity of plants and animals, such as reforestation, restoration, natural 

succession, pollination, genetic variability, evolution, migration, and ecological interaction. 
1 The description of each ecosystem service is based on how participants described the services; hence the descriptions do not necessarily follow any pre-established definitions.
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The results of Lopez-Marrero and Hermansen-Baez et al. (2011) study indicate: 

• Participatory listing, ranking, and scoring helped identify the stakeholder groups’ varied 
knowledge of El Yunque’s ecosystem services and drivers of ecosystem change. 

•  They also helped to identify the ecosystem services that were perceived as most 
important by the stakeholders and to highlight gaps in and the need for information. 

Research studies indicating trends of Ecosystem Services for El Yunque National Forest are few; 
however, the literature review completed indicates the following trends: 

• “EMERGY analysis (Odum 1996) was developed as a tool for quantifying and clarifying 
the relationships between environmental services and their effects on ecological space 
over different time scales. EMERGY, an energy-based measure of resource contribution 
and influence, is defined as the solar energy required to produce a flow or storage of 
another type of energy” rainfall and tectonic uplifting are the largest environmental inputs 
to the forest. The interaction between these inputs produces an erosional landscape in 
which the EMERGY of biological processes are less than the EMERGY associated with 
the physical and chemical sculpturing of the landscape.  The comparison shows that the 
wet Luquillo Mountains have greater physical and chemical erosion rates and support a 
considerable amount of recreation.  

• In the Luquillo Mountains, about 59 percent of the total annual EMERGY flows are from 
human activities. Most of this is from tourism. This relatively high level of human 
activity reflects the high value that society places on the national forest. 

• Some groups of species draw the attention of managers based on their native/nonnative 
status: Freshwater shrimp species provide many ecosystem services for recreational users 
within the Luquillo Mountains and for residents and users of surrounding ecosystems. 
Although shrimping provides an ecosystem product, the primary purpose of most 
shrimping in the Luquillo Mountains is recreational (seen as a relaxing hobby, a family 
tradition, or a means of interacting with nature).  Also, in mid- and low-elevation stream 
ecosystems immediately surrounding the Luquillo Mountains, grazing by goby fish (E. 
Greathouse, personal observation) and snails (March et a1. 2002; Blanco and Scatena 
2005) can provide rock-cleaning services, replacing the function of shrimp foraging 
observed at high elevation. 

• The examples presented above illustrate that individual species or functional groups of 
species perform important ecological services. People benefit from these services by 
obtaining food or fiber products, clean water and air, aesthetics, etc. Thus, managers must 
attend to the sustainability of these species and species groups and not focus only on trees 
with economic value. 

3.2.1.3 Drivers 
In a study conducted by Tania Lopez-Marrero of Participatory Listing, Ranking, and Scoring of 
Ecosystem Services and their Drivers of Change, various stakeholder groups from the forest and 
the surrounding areas were invited to help evaluate El Yunque’s ecosystem services. The study 
helped identify stakeholder’s knowledge of the forest ecosystem services and drivers of 
ecosystem change. Also, they helped to identify the ecosystem services that were perceived as 
most important and highlight gaps in and the need for information. 
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Positive Drivers 
Positive drivers affecting the forest and its services were listed by groups (scientists, municipal 
and community leaders, and planners) in order of most to least positive: protected area, 
recreation, community involvement, natural disturbances, research and education, existing land-
use plans. The efforts and services that were perceived as having the most positive effects on the 
forest were the protective status of El Yunque and forest visitors and recreation; these were 
identified by all of the stakeholder groups. 

• Six out of nine positive drivers were mentioned by all groups of stakeholders. Some 
examples include the protection status of El Yunque, forest visiting and recreation, and 
community participation in the development of management plans, public hearings, and 
cleaning campaigns 

• The protective status of El Yunque and forest visiting and recreation were perceived as 
having the most positive effects on the forest and its ecosystem services by all 
stakeholder groups 

• Current educational efforts had among the lowest perceived positive effects. Though 
education was considered important by all stakeholders, participants did not perceive 
education to be having a positive effect on the forest because little education and 
awareness building is currently occurring around the forest.  

Negative Drivers 
Negative drivers affecting the forest and its services were ordered by groups (scientists, municipal 
and community leaders, planners) in order of most to least negative: land-cover change, lack of 
knowledge, institutional factors, poor land-use plans enforcement, lack of funds, inadequate 
waste disposal, forest over use, species introduction, illegal activities, species removal, natural 
disturbances. 

Some drivers were mentioned exclusively by specific stakeholder groups. Community leaders 
were the only group to mention presence of telecommunication towers in El Yunque, while 
scientists were the only ones to mention the lack of comprehensive regional and updated land-use 
plans as a negative factor affecting the forest and its ecosystem services. Scientists and forest 
managers were the only groups to mention climate change and hydromodification as negative 
drivers.  

• Land-cover change, lack of knowledge about El Yunque’s ecosystem services and how 
human actions affect the ecosystem’s capacity to provide such services, institutional 
factors (such as forest management, regulations, and decision making at different scales), 
poor land-use plan enforcement, and inadequate waste disposal were the top factors 
perceived by all groups of stakeholders as negative drivers affecting El Yunque and its 
ecosystem services  

• Scientific research was perceived by community leaders and municipal planners as 
negatively influencing El Yunque and its ecosystem services. This perception was mostly 
related to research practices conducted in the past, such as the testing of radioactive 
effects on the forest. Unknown effects, if any, of such activities still affect the perception 
of the human community who live nearby the forest. 
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Table 3-15. Negative and positive drivers affecting El Yunque and the services it provides listed by 
all groups1, from most to least negative or positive effect 

EFFECT DRIVER 

N
EG

AT
IV

E 
MOST POSITIVE Land-cover change 

Lack of knowledge 

Institutional factors 

Poor land-use plans enforcement 

Lack of funds 

Inadequate waste disposal 

Forest over use 

Species introduction 

Illegal activities 

Species removal 

LEAST POSITIVE Natural disturbances 

PO
SI

TI
VE

 

MOST POSITIVE Protected area 

Recreation 

Community involvement 

Natural disturbances 

Research and education 

LEAST POSITIVE Protected area 
1 All groups = Scientists, El Yunque’s forest managers, municipal planners and community leaders. 
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Table 3-16. Negative and positive drivers affecting El Yunque that were mentioned by individual 
groups 

EFFECT STAKEHOLDER GROUP 
N

EG
AT

IV
E 

Lack of land-use plan Scientists 

Telecommunication towers Community leaders 

Climate change Scientists, El Yunque’s forest managers 

Water over use Scientists, El Yunque’s forest managers, community 
leaders 

Hydromodification Scientists, El Yunque’s forest managers 

PO
SI

TI
VE

 Research Municipal planners, community leaders 

Interagency collaboration Scientists, El Yunque’s forest managers 

Reforestation  Scientists 

Land acquisition Scientists, El Yunque’s forest managers 

3.2.1.4 Contribution 
The results of Martinuzzi et al. (2007) show a clear increase in tendency toward urban sprawl in 
people moving away from urban centers to the periphery, to exurban agglomeration, and to 
developments along the rural roads.  Most of the 78 urban centers of Puerto Rico are relatively 
poorly populated and are surrounded by sprawl developments.  Nearly one-half of the total 
development covers one-fourth of the best lands for agriculture, thereby affecting watersheds and 
reducing open spaces.  This study reinforces the necessity of an effective and efficient land use 
plan for Puerto Rico and emphasizes the importance of protected areas such as water quality and 
quantity amidst increasing pressure from urbanization (ERF 2012). 

3.2.1.5 Information Gaps 
Informational gaps are currently being indentified. 

3.2.1.6 Key Findings 
The top three services that were identified by participants as ones of concern were the 
provisioning of water, support for habitat for flora and fauna, and regulation of air purification. 

Water (provision category) was considered the most important ecosystem service by 
stakeholders.  

Habitat flora and fauna (supporting category) was considered second most important ecosystem 
service by stakeholders because the support it brings to for ecosystem processes that are 
necessary for the production and delivery of other ecosystem services. Their benefits are indirect 
and play out through the capacity of ecosystems to supply all other services. 

Air purification (regulating category) was considered third most important ecosystem service 
by stakeholders, it is seen as a benefit derived from the natural regulation of other processes 
within the ecosystem.  

Rapid land-use changes in the communities surrounding the forest have occurred as a result of 
limited success of Puerto Rican land-use policies. This is due to the top-down institutional 
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approach and poor enforcement of laws and regulations (Lugo and others 2004).  This can have 
impacts on services. 

Many of the major ecosystem services provided by El Yunque National Forest identified by all 
stakeholder groups include: clean water, habitat for flora and fauna, air purification, recreation, 
and scenic value. 

Stakeholder groups such as scientists and forest managers identified certain ecosystem services 
that were not identified by the rest of the stakeholders. These ecosystem services were 
categorized into two groups: regulating and supporting—and included carbon sequestration, soil 
erosion control, nutrient cycling, soil formation, and maintenance of biodiversity. 
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3.3 Assessing Watersheds 

3.3.1.1 Introduction 
The LEF includes 11,269 hectares and is located in northeastern Puerto Rico about 50 kilometers 
from the capital city of San Juan (Figure 3-19).  It is also the only tropical rain forest in the 
National Forest System. The LEF, as an entity of the National Forest System, must adhere to the 
Multiple Use/Sustained Yield Act of 1960. Major water interests in the LEF include extractive 
users, people using streams for recreation, ecological integrity, and preservation of biodiversity. 
Balancing water needs is a continuing problem in northeastern Puerto Rico because of high water 
demand, low water storage capacity, the flashy nature of storm flows, and a high rate of loss from 
pipes (Hunter and Arbona 1995; Pringle and Scatena 1998). In Puerto Rico, 43 percent of water 
diverted for municipal water supplies is lost in delivery because of leaky pipes (Quiñones 2004). 
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There is concern that water extraction for municipal use is failing to leave enough water in 
streams for other uses. 

The water-permitting process is handled by two agencies: the Forest Service and the Puerto Rico 
Department of Natural Resources and the Environment (DNRE). The Forest Service permits 
rights-of-way for land used to build a water intake within the LEF, and the DNRE permits the 
amount of water that may be extracted. Water permits are usually designed to maintain the Q99 
(amount of flow equaled or exceeded 99 percent of the time). 

Figure 3-19. Watersheds draining the Luquillo Experimental Forest 
Note: The Río Grande and Río Espíritu Santo join near the estuary. The Río 
Grande is located on the west side of the Espíritu Santo Watershed. The Río 
Canóvanas and Canovanillas join the Río Grande de Loíza Watershed. The Río 
Canóvanas is east of the Río Canovanillas. 

3.3.1.2 Information 
Information used for this assessment includes: 

• Water Rights and Uses (WRU) database. 

• Watershed Condition Classification and Tracking (WCCAT) database; indicators, priority 
selection rationale, and watershed restoration action plans. 

• Special Uses Data System (SUDS); permits involving water withdrawals. 

• National Visitor Use Monitoring (NVUM) results; non-motorized water use (rafting, 
canoeing, swimming, etc.), motorized water use, and fishing. 

• Research and Development publications.  
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• La Gran Reserva del Este; an area within the landscape of Luquillo in which all lands 
contribute to the conservation of terrestrial, riverine, and marine environments of 
northeast Puerto Rico. 

3.3.1.3 Condition 
The Luquillo Experimental Forest has an estimated average annual rainfall of 358 centimeters per 
year, with average monthly rainfall ranging from 18 to 40 centimeters per month. March has the 
lowest average rainfall and November the highest average rainfall. Heavy rainfall at the peaks 
begins the headwaters for six major rivers: Río Espíritu Santo, Río Grande de Loíza, Río Blanco, 
Río Mameyes, Río Fajardo, and Río Sabana. While the Lower Montane Wet and Rain Forest 
group has the highest percentage of forest cover, it is also the group with the smallest land area. 
The moist and dry forest zones together account for three-quarters of the land area in Puerto Rico, 
but each has less than 50 percent forest cover.  

Nine rivers drain the LEF, and a previous water budget found that, on a typical day in 1994, over 
one-half of all water flowing from the LEF was extracted for municipal use (Naumann 1994).   
Between 1994 and 2004, at least six new points of water withdrawal (e.g., intakes) had been 
added on rivers draining the LEF to meet present and projected municipal water demand. Four 
intakes have been added within the Forest, and two intakes have been added outside of the Forest 
on the Río Fajardo, Río Mameyes, Río Espíritu Santo, and Río Blanco (Ríos 2004). Two intakes 
draw particularly large amounts of water: the intake at Río Mameyes (outside of the Forest) is 
permitted to extract 5 million gallons per day (mgd) (18,939 cubic meters per day), and the intake 
at Río Fajardo is permitted to extract 12 mgd (45,455 cubic meters per day) (Ortiz-Zayas et al., in 
press). 

The stream water that comes from within El Yunque is excellent and is considered to be the 
cleanest and most natural on the island (Santos Roman et al. 2003) The water temperature 
remains relatively constant in headwater streams at between 18 and 24 ºC with an average pH of 
7.2 (Covich and McDowell 1996). 

Balancing water demands and needs is a continuing issue in Puerto Rico, especially in the 
northeast where the demand is high but there is low water storage capacity and high rates of loss 
from pipes. There is also a widespread concern for the ecological integrity of streams and rivers 
being drained from Luquillo Experimental Forest, due to a greater water demand being associated 
with an increase in urban and suburban development in the surrounding areas. 

Naumann’s 1994 water budget for the LEF indicated that more than one-half of all water flowing 
from the LEF was extracted for municipal use. Between 1994 and 2004, urbanization and water 
withdrawals from the Forest increased, with at least six new points of water withdrawal (i.e., 
intakes) added on rivers draining the LEF to meet present and projected municipal water demand.  
Four intakes were added within the Forest and two intakes were added outside the Forest on the 
Río Fajardo, Río Mameyes, Río Espíritu Santo, and Río Blanco. Two intakes draw particularly 
large amounts of water: the intake at Río Mameyes (outside the Forest) is permitted to extract 5 
million gallons per day (mgd) (18,939 cubic meters per day-1) and the intake at Río Fajardo is 
permitted to extract 12 mgd (45,455 cubic meters per day-1) (Ortiz Zayas and Scatena 2004). The 
Mameyes intake was discontinued after the construction of a reservoir elsewhere in the region.  

Crook et al. (2007) updated the water budget for the LEF for the year 2004 to incorporate these 
new intakes. The rainfall-elevation regression developed by García Martinó et al. (1996), used to 
estimate average annual rainfall and average monthly runoff for each watershed, was calculated 
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from long-term daily runoff rates from 17 USGS stream gauges. The water budget of Crook et al. 
estimated an average annual rainfall of 3,580 millimeters per year-1, evapotranspiration of 1,300 
millimeters per year-1, and stream runoff of 2,280 millimeters per year-1, for the entire Forest. 
The amount of water extracted from the LEF is estimated at 250 millimeters per year-1, or 7 
percent of the average annual rainfall and 11 percent of the average annual runoff. The daily 
percentage of water typically generated within the forest but diverted before reaching the ocean 
increased from 54 percent in 1994 to 70 percent in 2004 (Naumann 1994; Crook et al. 2007). 
Watersheds with large water intakes have the most dramatic decrease in streamflow, particularly 
the Río Espíritu Santo watershed, where 82 percent of the median flow is diverted.  

The following table is a summary of the preview three budgets. 

Table 3-17. Comparison of water budgets for the Luquillo Experimental Forest 

Study 
Precipitation 

(mm yr1) 
Runoff 

(mm yr1) 
Evapotranpiration 

(mm yr1) 
Lugo (1986)   42% 

Naumann (1994) 3,390 2,070 (61%) 1,320 (39%) 

García Martinó et al. (1996) 3,869 2,526 (65%) 1,338 (35%) 

Crook et al. (2007) 3,580 2,280 (64%) 1,300 (36%) 

Wu et al. (2006) 1   1,021 
1 Based on model of evapotranspiration by Granger and Gray (1989). 

Note: Numbers in parentheses indicate the percentage of total precipitation in each component. 

3.3.1.4 Consumptive Uses 
An increase in population means an increased demand for water as well as increased amounts of 
wastewater that needs to be treated. Currently, the method of damming the main channel of a 
river and then extracting water for as long as necessary or is possible is the most commonly used 
one for harvesting water (Brokaw et al. 2012). The damming of rivers is incompatible with the 
conservation of stream biota, because the change from streams and rivers to ponds and reservoirs 
is a complete shift in the aquatic ecosystem, “with consequent negative effects on the survival of 
native freshwater biota” (Brokaw et al. 2012). 

Ten streams drain parts of the LEF, seven of them providing domestic and commercial water 
supplies to communities surrounding the Forest. Since 1945, the U.S. Geological Survey has 
periodically maintained 17 flow gages on 7 rivers (Crook et al. 2007). At the moment, 31 dams 
and 35 water intakes intercept flow at some point between the LEF and the surrounding lowlands 
(Crook 2005; Crook et al. 2007).  In 2002 there were 34 permitted intakes in the Forest. Since 
then, six new points of water withdrawl have been added: four within the Forest on Rio Espiritu 
Santo and Rio Grande and two outside of the Forest in Rio Fajardo and Rio Blanco. These new 
intakes have resulted in an increased extraction of 15 million gallons per day (Crook et al. 2007). 

Water intakes include: 

• Puerto Rican Aqueduct Sewer Authority, 15 

• Private entities, 13 

• Puerto Rican Electric Power Authority, 4 

• U.S. Department of Agriculture, Forest Service, 1 

212 



Forest Plan Assessment 

• Intakes with no record of permission, 2. 

For the entire LEF, it is estimated that approximately 11 percent of average annual streamflow is 
extracted for human use in 2004. However, the majority of stream discharge occurs during storm 
events; therefore, evaluating the percentage of annual streamflow withdrawn underestimates the 
ecological effect of water withdrawal on typical  instream flow. Water extraction in streams 
draining the LEF results in a 40 percent decrease in the median flow (i.e., Q50-X). Further, of the 
water generated within the LEF, 70 percent of the median flow is allocated for municipal use and 
fails to reach the ocean. This could be altering stream habitat for migratory shrimps and fishes, 
and also changing the dynamics of downstream transport of sediment, seston (suspended 
particles), and other food and energy sources to estuaries (Freeman et al. 2003; Ittekkot et al. 
2000). 

Water diverted from the Forest ranges from 7 to 17 percent of average flow throughout the year, 
with up to 54 percent of flow diverted from individual watersheds. A much higher percentage of 
average flow is diverted when intakes outside of the Forest are considered.  For instance, 19 to 63 
percent of flow is diverted from the Río Fajardo, and 26 to 60 percent of flow is diverted from the 
Río Espíritu Santo. 

In addition, water was also diverted by gravity from four streams (Río Cubuy, Río Sabana, Río 
Icacos, and Río Prieto) to a penstock and finally to the Río Blanco hydroelectric plant (Naumann, 
1994). By the early 1990s, however, water removal from the first two intakes had been 
discontinued because of broken pipes. About 225 liters of water is required to generate 1-kilowatt 
hour of energy.  

The portion of the Espíritu Santo Watershed draining to intake E-19 generates 239 cubic meters 
per year of runoff. Average monthly runoff ranges from 13 to 30 cubic meters per month. Of this, 
95 cubic meters per year (or 7 to 8 cubic meters per month) is extracted for municipal use. Forty 
percent of streamflow is diverted on an average annual basis, and average monthly streamflow 
diverted ranges from 26 to 60 percent. 

The portion of the Fajardo Watershed draining to intake F-18 generates 157 cubic meters per year 
of runoff. Average monthly runoff ranges from 7 to 22 cubic meters per month. Of this, 51 cubic 
meters per year (or 4 cubic meters per month) is extracted for municipal use. Thirty-three percent 
of streamflow is diverted on an average annual basis, and average monthly streamflow diverted 
ranges from 19 to 63 percent. 

Intake M-17 lies on the Río Mameyes, outside of the LEF border. The area draining into the 
intake generates 281 cubic meters per year of runoff. Average monthly runoff ranges from 16 to 
35 cubic meters per month. Of this, 19 cubic meters per year (or 1 to 2 cubic meters per month) is 
extracted for municipal use. Seven percent of streamflow is diverted on an average annual basis, 
and average monthly streamflow diverted ranges from 4 to 10 percent. 
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Figure 3-20. Water intakes on streams draining the Luquillo Experimental Forest 
Note: Watersheds are delineated in white and are clockwise, from the left: Canóvanas (Loíza), Espíritu Santo, Mameyes, 
Sabana, Fajardo, Blanco, and Gurabo. Intakes are depicted with solid circles. Circle size corresponds to the withdrawal 
capacity of each intake.  

3.3.1.5 Use Trends 
Significant changes in policy have occurred during the 5-year period, which will affect trends 
related to water extraction and the desired future conditions changes in policy will affect changes 
in water extraction. The designation of Rio Icacos and Rio Mameyes as wild and scenic rivers 
will reduce the capacity of the Forest to issue water use permits, but will facilitate the 
conservation of water and soil on the stream banks of these rivers. The designation of the El Toro 
Roadless area as wilderness will impose restrictions on the soil and water improvement project 
that restores watershed conditions in Rio Espiritu Santo. 

Owing to the poor maintenance of the delivery infrastructure, nearly half of the water is lost in 
transmission or stolen before it is delivered to costumers, and the actual population served is only 
about 11 percent (Ortiz Zayas and Scatena 2004). Losses between the reservoirs and the Island’s 
domestic and commercial users average about 43 percent (Crook 2005). Puerto Rico currently has 
a pipe loss rate of about 43 percent (Quiñones 2003), and unless efficiency is increased, further 
development will likely fuel additional water withdrawal from streams draining the LEF. 

The effect of water withdrawal on instream flow is not uniform throughout the LEF. Watersheds 
with several intakes or large intakes have the greatest reduction in discharge. Most of the intakes 
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within the forest boundary are small, with several extracting less than 1,000 gallons per day (3.8 
cubic meters per day). These intakes are usually found higher in a watershed, whereas larger 
intakes are typically found lower in a watershed. 

There seems to be a trend in northeastern Puerto Rico favoring one large intake low in a 
watershed over several small intakes higher in a watershed; the Río Fajardo Watershed is an 
example of this. A new intake is currently under construction that is permitted to extract 12 
million gallons per day. This intake will replace two smaller intakes higher in the watershed. 
Because the new intake is outside of the LEF, there is no instream flow reduction within the 
Forest; however, 32 percent of average annual streamflow and 67 percent of the median flow will 
be diverted below the new intake (just outside of the Forest). This highlights the importance of 
considering the area surrounding the LEF when making policy and management decisions for the 
LEF. Although the new Fajardo intake is outside of the Caribbean National Forest, it clearly 
affects aquatic environments for fauna within LEF by reducing connectivity between headwaters 
and estuaries. 

The greatest reduction of instream flow occurs in the Espíritu Santo Watershed, where 82 percent 
of the median flow is extracted. The Fajardo Watershed is also greatly affected by water 
withdrawal, as discussed above. Although the Río Mameyes has a large intake outside of the 
Forest, only 11 percent of the median flow is extracted because of a minimum flow requirement 
of 5 million gallons per day (discussed below). Forty percent of the median flow is diverted in the 
Gurabo drainage, and 10 percent is diverted in the Blanco drainage; 15 percent in the Sabana 
drainage, and 9 percent in the Canóvanas (Loíza) drainage. Specific attributes of significant water 
intakes are discussed below by watershed. 

There are two operating water intakes in the Fajardo basin used to supply the drinking water 
treatment plant for the Fajardo area (Ortiz-Zayas et al., in press). Together, these intakes are 
designed to remove 5 million gallons per day; however, they are currently operating at 7 million 
gallons per day (Autoridad para el Financiamiento de la Infraestructura 1999). A new intake 
intended to replace the two existing intakes is under development. This new intake will have the 
capacity to remove 12 million gallons per day and will move water into an off-stream reservoir. A 
tertiary regional wastewater treatment plant is also being built. This facility will replace four 
current wastewater treatment plants from four watersheds. It is estimated that an average of 9.2 
million gallons per day will be returned to the Río Fajardo from the waste water treatment plant. 
The intake is designed to maintain a minimum flow of 0.1 cubic meters per second (Q99), and 
will cease water extraction during key times during night hours when migratory shrimp are most 
active. Overall, this new extraction scheme is expected to increase freshwater inputs to the 
estuary, but will decrease flow for 7.8 kilometers below the intake. To manage the increased 
water volume downstream, a series of levees are being built to contain flood flows (Ortiz-Zayas 
et al., in press). 

There are five intakes in the Río Blanco drainage, four of which are operated by the Puerto Rico 
Electric Power Authority (PREPA). The intakes are located on Río Icacos, Río Cubuy, Río 
Sabana, and Río Prieto; each intake is piped to the main hydropower plant. The Río Icacos is 
designated a wild and scenic river, which protects river flow. The PREPA has agreed to a 
minimum flow requirement of 4 cubic feet per second (cfs) (0.11 cubic meters per second) for the 
Icacos; however, zero flow has been observed below the intake (Cano 2003). A new intake, 
similar to the new Fajardo intake is being constructed outside of the Caribbean National Forest on 
the main stem of the Río Blanco (Cano 2003). 
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A new intake has been developed on the main stem of the Río Mameyes, which is considered a 
wild and scenic river from its headwaters to the border of the LEF. The intake is permitted to 
extract 5 million gallons per day, but must maintain a minimum flow of 5 million gallons per day 
(7.75 cfs or 0.22 cubic meters per second). This is less than Q99, which equals 8.5 cfs. The intake 
is a French drain, which prevents entrainment of migratory shrimp and fish. 

According to the 2000 census (U.S. Census Bureau 2000), approximately 3.9 million people live 
in Puerto Rico. About 20 percent of this population depends on the LEF for water supplies 
(Naumann 1994). Based on estimates from U.S. Army Corps of Engineers (1993), municipalities 
around the LEF (Canóvanas, Fajardo, Luquillo, and Río Grande) use an average of 85.5 gallons 
per person per day (0.32 cubic meters per person per day) (for comparison, per capita water use in 
San Juan is about 160 gallons per day [0.61 cubic meters per day). Therefore, about 780,000 
people each use about 85.5 gallons per day, which results in daily water demand of 67 million 
gallons per day. According to this analysis, the 34 known water intakes produce about 66.4 
million gallons per day. 

3.3.1.6 Drivers 
• In eastern Puerto Rico, urban land use class has greater than 20 percent development 

• Patterns of population growth and distribution have been controlled by topography of 
Island 

• Urban development is encroaching over the Forest boundary  

• About 10 percent of eastern Puerto Rico is protected for conservation (compared to 8 
percent average of protected area in island as a whole) 

3.3.1.7 Contributions 
The contribution of key watersheds, water resources, and water within the plan area is for use and 
enjoyment by the public. This includes both consumptive use, including water withdrawals and 
diversions for agricultural, municipal, and commercial uses; and non-consumptive use, including 
water storage for flood control, hydropower, and recreation. 

El Yunque’s rivers and streams provide an important contribution to water resources for public 
consumptive use. This includes water withdrawals and diversions for agricultural, municipal, and 
commercial uses. It is estimated that the mountains supply over 20 percent of the Island’s 
municipal water every year. This means El Yunque is providing about 276 hm3 of water per year 
for municipal uses (Scatena and Johnson 2001).  

The primary uses of watershed resources in El Yunque are for recreation and research. The 
waterways of El Yunque are some of the key recreational attractions that bring visitors to the 
Forest. 
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Table 3-18. The primary uses of watershed resources in El Yunque 

Municipality Facility 
Gross 

Production 
Net 

Production 
Design 

Capacity 
Safe 

Yield 
Resource 

Availability 
Operational Area Fajardo           

Fajardo Fajardo 6.78 6.78 5 7 5 
Luquillo Luquillo 2.48 2.48 2 2.7 2 
Río Grande Guzmán Arriba 0.82 0.82 0.7 1.7 0.7 
Río Grande El Yunque 14.39 1.09 20 8.2 8.2 
Río Grande Jiménez 0.12 0.12 0.15 0.22 0.15 
Río Grande Jiménez #2 0.01 0.01 0.01 0.01 0.01 
Río Grande Zarzal 0.34 0.34 0.1 0.4 0.1 
Río Grande Palmer Compacta 2.14 2.14 4 10.7 4 
Río Grande Morovis 0.24 0.24 0.1 2.6 0.1 
Operational Area Pit 0 0 0 0 0 
Operational Area Non PRASA 0.5 0.5 0.5 0.5 0.5 
Operational Area Auto Abasto 0.1 0.1 0.1 0.1 0.1 
Operational Area Industrial Autoabastecido 0 0 0 0 0 
Operational Area Farming 0.11 0.11 0.11 0.11 0.11 
Total Área Operativa de Fajardo 28.03 14.73 32.77 34.24 20.97 

Operational Area Humacao         

Humacao Humacao-Las Piedras 5.02 5.02 2 12.91 2 
Juncos Juncos-Q.Grande 1.86 1.86 2 2.2 2 
Juncos Ceiba Sur 1.96 1.96 1.5 1.89 1.5 
Juncos Remoción 1.38 1.38 1.4 0.13 0.13 
Las Piedras Pasto Seco 0.07 0.07 0.07 0.8 0.07 
Las Piedras Boquerón 0.21 0.21 0.21 0.21 0.21 
Naguabo Naguabo (Duque) 0.04 0.04 0.7 1.4 0.7 
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Municipality Facility 
Gross 

Production 
Net 

Production 
Design 

Capacity 
Safe 

Yield 
Resource 

Availability 
Naguabo Cubuy 0.02 0.02 0.02 1.6 0.02 
Naguabo Río Blanco 12.84 12.84 5 5.25 5 
Yabucoa Yabucoa 2.06 2.06 2 7.39 2 
Yabucoa Guayabota 0.1 0.1 0.1 0.47 0.1 
Culebra Desalinization  0.01 0.01 0.15 0.15 0.15 
Operational Area Pit 2.74 2.74 2.74 2.74 2.74 
Operational Area Non Prasa 1.9 1.9 1.9 1.9 1.9 
Operational Area Auto supply 0.2 0.2 0.2 0.2 0.2 
Operational Area Industrial Self Supplied 0.87 0.87 0.87 0.87 0.87 
Operational Area Farming 0.22 0.22 0.22 0.22 0.22 
Total Operational Area 

Humacao 
31.5 31.5 21.08 40.33 19.81 

Note: The table was taken from the Plan de uso Regional, Junta de Planificacion. 
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3.3.1.8 Information Gaps 
Studies should look at how climate change may affect or worsen pressures on aquatic 
environments specific to El Yunque. Research has shown that the water availability could be 
affected by regional climate change, as well as increased urban development (Scatena 1998; 
Wang et al. 2003). The “urban heat island” can lead to increased regional temperatures of the 
LEF, altering the hydrologic cycle (Crook 2007). 

More information is needed on how an increasing population will affect the demand for water and 
need for more waste water treatment centers. Currently, the large amounts of water withdrawal 
result in dewatering in the low-elevation reaches of some streams draining from El Yunque for 
several months of the year. During this time, waste water from treatment plants flows undiluted 
into the oceans, which poses ecological and public health issues (Crook 2007) This problem is 
aggravated by tourist season, which coincides with the lower than average stream flow of major 
rivers, as well as years of drought. 

3.3.1.9 Key Findings 
 The LEF is a relatively small system in comparison to adjacent urban development. All 

streams within the LEF are 3rd-order or smaller, and even though a large amount of water 
is carried by streams, the majority of water leaves th eForest in short-duration, high-
intensity flows that are not captured for storage by the water distribution systems 
(Scatena and Johnson 2001). Withdrawals alter the abundance and diversity of stream 
communities (Benstead et al. 1999; March et al. 1998).  

 Water withdrawal is expected to increase in the future, creating management challenges 
in terms of maintaining the ecological integrity of a protected area (González-Caban and 
Loomis 1997). The U.S. Army Corps of Engineers (1993) projected water demand for 
each municipality outside of the LEF. Per capita demand is anticipated to slightly 
decrease over the 50-year period, suggesting an expectation of future water conservation 
practices. However, population size was expected to increase, therefore increasing overall 
water demand (USACE 1993). 

 The average annual water budget for the LEF, extending to the Forest’s administrative 
border, suggests that 36 percent of precipitation is lost to evapotranspiration and 63 
percent is converted to stream  runoff.  

 On an annual basis, 11 percent of the streamflow is diverted for human use. Lugo (1986) 
estimated evapotranspiration by using three different methods, and the average of these 
methods was 42 percent. Another previous study estimated that 40 percent of average 
annual precipitation is lost to evapotranspiration while 60 percent is converted to runoff 
(Naumann 1994). Another study found 35 percent of average annual precipitation is lost 
to evapotranspiration, while 65 percent is converted to runoff (García-Martinó et al. 
1996). 

 The new budget estimates that total withdrawal from El Yunque streams is 66.4 million of 
gallons per day. This is an increase from an estimated 51 million gallons per day in 1994 
(Crook et al. 2007). 

 

219 



El Yunque National Forest 

3.4 Assessing Multiple Uses 

3.4.1 Timber Resources 
Multiple-use management contributes a range of benefits and services which can include both 
tangible objectives and intangible benefits. The multiple-use mandate under the Multiple-use 
Sustained-yield Act of 1960 and the National Forest Management Act of 1976 is not exclusive to 
a single resource or use, and the sustained-yield principle applies to all multiple-use purposes for 
which the national forests are administered. Recreation, timber, range, and other resources 
provide jobs and income to communities, help maintain social cultures, maintain long-standing 
traditions, connect people to the land, and contribute to the quality of life for many Americans. 

3.4.1.1 Introduction 
Timber harvest and production can play an important role in attaining desired conditions for 
ecological sustainability and can contribute to social and economic sustainability.  While the 
assessment identifies and evaluates how timber harvest and production contributes to social, 
economic, and ecological sustainability, there is no timber program on EYNF or the region.  The 
1997 plan allocates 1,500 acres for silvicultural demonstration program.  No harvesting has 
occurred. 

3.4.1.2 Existing Information 
Information used in this section is derived from relevant published research and literature and 
expert knowledge on animal and plant species of socioeconomic importance, in addition to the 
species and habitat evaluations discussed in this assessment.  Key resources include: 

• The ecological assessment report, which describes the evaluation of ecological conditions 
that support fish and wildlife, and the at-risk species evaluation (USDA Forest Service 
2013).   

• Scientific survey and evaluation of the surrounding area of El Yunque. 

3.4.1.3 Current Condition of Forests 
Since 1989, after Hurricane Hugo struck the EYNF, no silvicultural analysis has been done on the 
timber production lands assigned by the Land and Resources Management Plan of 1997.  
Furthermore, the Forest was impacted again in 1998 by Hurricane Georges. Both hurricanes 
impacted the structure and composition of the stands designated for timber production. 

The Forest has 5,843 acres of land in the Montane Wet Forest vegetation type in secondary forest 
and plantations established since the 1920s and 505 acres in the Submontane Moist Forest.  Both 
forest types are suitable for timber production. 

Current levels of timber harvest and production in the plan area and within the broader 
landscape. The EYNF does not have a timber harvest program.  There is not known lands in the 
surrounding landscape producing commercial timber nor are sawmills operating in the vicinity 
(Kicliter 1997). 

Ability of timber harvest to affect forest resistance and resilience to stressors such as fire, 
insects, and disease. Timber harvest is not a tool used in EYNF to affect resistance and 
resilience.   
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Ability of timber harvest to maintain or restore key ecosystem characteristics identified in 
the assessment of ecological sustainability. In the EYNF, no key ecosystem characteristic has 
being identified that will require timber harvest in order to be maintain or restore it current 
ecological condition. 

The current capacity and trend for logging and restoration services and infrastructure for 
processing wood within the broader landscape. There is limited infrastructure for processing 
wood in the Island.  Fourteen private sawmills (microenterprises), located mostly in the 
Cordillera Central, has been documented to mill about 100,000 board feet per year, when logs are 
available (Kicliter 1997).  The closest mill to EYNF is more than 25 miles away. 

Access to available logs, extraction, transportation to the mills and seasoning costs renders 
the board feet prices not capable to compete with importations. The EYNF has potential to 
demonstrate the productivity of managed secondary forests (Weaver 2012). There is no trend for 
logging and restoration services via harvest of timber. 

Key trends that drive the supply and demand for timber or the need for timber harvest in 
the plan area. Furniture and wood products industries imported to Puerto Rico during 1995 $351 
millions in wood imports valued at $351 million (Forest Products of Puerto Rico 1997).  It is 
expected that the same trend has been sustained or increased in value up to 2012.  The other part 
of the demand is the arts and crafts commercial activity.  There are more than 600 certified 
artisans by the Puerto Rico Economic Development Administration.  Most of the Island’s 
practicing artisans, who work with wood, use mainly locally available lumber resources, 
harvested specifically for that purpose, and milled in private sawmills (Kicliter 1997).   

There is not enough locally-produced lumber to meet the demand of furniture manufactures, and 
delivery is slow for the available supply (Kicliter 1997).  The supply for artisans comes mainly 
from private saw mills, from private property, private individuals and retail stores.  Artisans state 
that the supply of wood is very scarce, difficult to obtain, and expensive (Forest Products of 
Puerto Rico 1997).   

Contribution of timber harvest and production in the plan area for ecological, social and 
economic sustainability. EYNF does not have a timber harvest program nor is its management 
activities geared toward the production of timber for the purpose of harvesting timber.  There is 
no impact or influence from such type of activities to the ecological, social and economic 
sustainability of the plan area. 

Non-timber Forest Products 
There are several plants products (non-timber forest products) requested year-around and 
managed via “free use permits.” These products are mostly for personal consumption.  Those 
products that are requested for commercial use are managed via “small products forest sale 
permit”; usually these include Heliconea flowers and dead tree fern stems of Cyathea arborea. 

During Christmas season there are many requests for ñame (yams), yautia (tanier), malanga (taro) 
and bananas. All of these consumption products are vegetation persistent from past agricultural 
practice or from home gardens from previous dwellers of the acquired lands since the 1920s.  
These products are harvested yearly from the same location, mainly the root crops and the 
regeneration parts are planted back in the same location for next year harvest. 
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For home decoration and Christmas tree manufacture, the fallen leaves of the Cecropia tree are 
solicited during the season.  Occasionally, dead and down trees are permitted to artisans or for fire 
wood. 

The permits generated by EYNF yearly are in the average of 30 per year and are administered 
from the reception desk at the Forest headquarters building. Most of the users are from the 
surrounding communities of EYNF. 

3.4.1.4 Key Findings and Recommendations 
The potential of timber harvesting contribution exists.  However, the need for timber 
harvest in the EYNF must be reexamined under the pressure of urban expansion as Forest 
ecosystems become increasingly more valuable as an integral unit to protect flora, fauna, and 
water resources benefiting the heavily populated northeastern part of the Island (Weaver 2012).  
Earlier versions of the forest management plan suggested that a small-scale sustainable 
commercial timber harvest could be implemented on lands reforested since the 1920s at EYNF.  
The proposal for commercial timber harvest, however, was highly controversial and was 
suspended in the revised plan due to public outcry (Weaver 2012).  Nevertheless, a proposal for a 
timber management demonstration program was approved in the revised LRMP of 1997. 

EYNF is a provider of non-timber forest products.  The Forest continues to serve local 
communities by providing small products. 

3.4.1.5 References 
Kicliter, V. 1997. Forest products of Puerto Rico: An overview of trends in forest products use. 

August. 

Weaver, P.L. 2012. The Luquillo Mountains: Forest resources and their history. General Technical 
Report IITF-44, USDA Forest Service, International Institute of Tropical Forestry, San Juan, 
Puerto Rico. 159 p. 

USDA Forest Service. 1992. Wetlands management in the Caribbean and the role of forestry and 
wetlands in the economy. Proceedings of the fifth meeting of Caribbean foresters at 
Trinidad, and the first meeting of ministers of agriculture to consider the economic role of 
forestry at Saint Lucia. Lugo, R.E.; Bayle, B.; editors. A Publication of the Institute of 
Tropical Forestry, Southern Forest Experiment Station and The Caribbean National Forest, 
Region 8. 

3.4.2 Fish, Wildlife, and Plants of Socioeconomic Importance 
Multiple-use management contributes a range of benefits and services which can include both 
tangible objectives and intangible benefits. The multiple-use mandate under the Multiple-use 
Sustained-yield Act of 1960 and the National Forest Management Act of 1976 is not exclusive to 
a single resource or use, and the sustained-yield principle applies to all multiple-use purposes for 
which the national forests are administered. Recreation, timber, range, and other resources 
provide jobs and income to communities, help maintain social cultures, maintain long-standing 
traditions, connect people to the land, and contribute to the quality of life for many Americans. 

3.4.2.1 Introduction 
The EYNF spans more than 28,000 acres, protects the headwaters of six major rivers, 
encompasses approximately 29,000 acres of national forests with federally-designated wilderness 
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area, research natural area, and wild and scenic rivers. It is an important resource enjoyed by a 
myriad of people in a variety of ways and harbors a wide array of wildlife, fish, and plant species 
that are used by artisans, wildlife researchers, to everyday citizens who simply enjoy nature.  

Under the previous 1997 land and resources management plan (Forest Plan), the EYNF allows for 
non-consumptive uses of wildlife or aquatic animals (USDA Forest Service 1997).  This means 
that there is no fishing allowed on the EYNF.  There are many reasons this policy is still in place. 
These include historical experience with sport fishing, infrastructure needs, and non-compliance 
with the overall mandate of the Agency.  The collection and gathering of plants and their parts for 
medicinal, artisanal, and other uses requires a free use or small products sale permit (USDA 
Forest Service 1960).  These desired plants are mostly collected for individual consumption or for 
small-scale sale.  Despite the restrictions on fish and wildlife, some birds and aquatic animals are 
harvested for mostly recreational uses outside Forest boundaries.  Historically, fishing and 
hunting in the EYNF region were economically and culturally important, and their importance 
continues today, though mostly in terms of recreational uses and some, very limited subsistence 
uses.   

Through these consumptive and non-consumptive uses, the Forest provides important cultural ties 
to the land and its resources and serves as a catalyst for economic activity in the surrounding 
region and across the Island.  Human uses of the Forest’s fish, wildlife and plant resources are 
particularly important to the social consciousness of the communities surrounding the Forest and 
are seen as a vital part of the living heritage for present and future generations (Lopez-Marrero 
2011).   

Assessment Approach. This section of the assessment focuses on the wildlife, fish, and plant 
species commonly enjoyed and used by the public.  The primary uses of plants and animals in and 
around the EYNF are fishing, shrimping, hunting, gathering and observing.  For each of these 
activities, the best available scientific information was used to assess the principal species of use 
and their current conditions in the plan area.  Additionally, the trends and drivers of species 
conditions are presented when available. The contribution of these species and their uses to social 
and economic sustainability is also discussed. 

3.4.2.2 Existing Information 
Information used in this section is derived from relevant published research and literature and 
expert knowledge on animal and plant species of socioeconomic importance, in addition to the 
species and habitat evaluations discussed in this assessment.  Key resources include: 

• The ecological assessment report, which describes the evaluation of ecological conditions 
that support fish and wildlife, and the at-risk species (USDA 2013).   

• Scientific survey and evaluation of the surrounding area of El Yunque. 

Fishing/Shrimping 
There are two forms of fishing/shrimping: the first is the use of traps submerged in the water to 
capture shrimps and the use of common casting fishing poles (Trends are an estimated direction 
of the species’ population through empirical data.  These conclusions are to be accepted as an 
approximation within an acceptable range provided by the scientific data.
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Map 2- shows that both rain and wet habitat types consists of ridges, which are the most sensitive 
landforms due to multiple factors (i.e., development, effects from climate change). 

The second form fishing/shrimping is the illegal use of chemicals, such as chloride bleach in the 
water.  This latter method removes all of the oxygen in the general area and downstream, which 
poses a great risk to both the health of the consumer and other aquatic non-target species.  As 
mentioned in the introduction, this action is not allowed by the 1997 Forest Plan and the EYNF 
does not provide recreation venue on the Forest administered lands, but it is known to occur 
outside of the planning area. 

Species, Conditions, and Trends 
Several species of aquatic fauna found in the Forest’s rivers and streams are important to 
recreational and subsistence fishers and shrimpers outside of the EYNF.  These include the 
mountain mullet (Agonostomus monticola) and a number of shrimp species (Atya spp., 
Macrobrachium spp.), including the big-claw river shrimp (Macrobrachium carcinus).    

Mountain mullet are widespread in rivers and streams across the Island (Neal et al. 2007).  
Furthermore, in a study of the distribution and harvest rates of the big-claw river shrimp, Hein et 
al. (2007) found the shrimp to be “widely distributed in moderate abundances” in the Rio Espiritu 
Santo Watershed. Atya species are known to be endemic shrimps with a robust population within 
the Luquillo Mountains (Covich and Crowl [date]).  The EYNF has been conducting long-term 
monitoring on the multiple watersheds to evaluate aquafauna indices since 2002 using a modified 
version of the basinwide visual estimation technique (CATT 2001).  The present policy has 
provided for stable populations and preferred conditions for all aquafauna known to occur on the 
EYNF (USDA Forest Service 2013). 

Drivers and Stressors 
Freshwater fish, shrimp, and other aquatic animals in the EYNF are influenced by human and 
natural processes.  Their abundance in rivers and streams is often directly related to water flow 
(Scatena and Johnson 2001).  In particular, dams (large or small) and associated water intakes can 
affect the distribution and abundance of many native freshwater fish and shrimp species 
(Holmquist et al. 1998; Kwak et al. 2007; Kikkert et al. [date]; Crook et al. 2009).  This, in turn, 
can result in “reduced biodiversity and impaired food webs and ecological function” (Neal et al. 
2009).  For example, dams impede the upstream migration of juvenile and adult migratory 
shrimp, like the big-claw river shrimp, and obstruct downstream flow of larvae to estuaries 
(Kikkert et al. [date]).   

Crook et al. (2009) developed the Index of Longitudinal Riverine Connectivity (ILRC) to assess 
the relative level of connectivity or alteration of streams by estimating the probability of an 
individual shrimp’s ability to migrate downstream to an estuary and return to the upper reaches 
where it was released as a larva.  The authors applied the ILRC to 17 streams in the EYNF, 
characterizing 9 with “low” connectivity, 3 with “moderate” connectivity, and 5 with “high” 
connectivity on the ILRC.  At the time of the study, there were more than 34 intakes in the rivers 
and streams of the Forest, which measurably affected stream flow in some cases. 

While there is no ongoing monitoring of the harvest rates of fish or shrimp from the EYNF nor 
the impacts of these activities on population levels, it is generally agreed that current rates of 
harvest are greater than historical rates (Scatena et al. 2012; Greathouse et al. 2005).  Moreover, 
most current methods of harvest are more intense than those used in the past.  For example, in 
addition to baited traps and large nets, today harvesters use poison and other chemical-based 
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techniques to harvest fish and shrimp.  In particular, harvest-related poisoning events can cause 
massive mortality of shrimp and other aquatic animals and plants, and can leave legacies that are 
apparent for months after an event (Greathouse et al. 2005). 

Freshwater aquatic animals can also be affected by natural processes, including catastrophic 
weather events, changes in predation and food availability, climate change, and other natural and 
human disturbances.   

Contributions to Socioeconomic Sustainability 
Artisanal shrimpers and fishers have targeted the big-claw river shrimp and other shrimp and fish 
species for generations.  Freshwater shrimp, fish, and snails are harvested on a daily basis from 
rivers and streams in and around the EYNF (Scatena et al. 2012).  They are an important human 
food source in many local communities and are primarily used for personal consumption but also 
are known to be sold in local markets (Neal et al. 2009).  Today, these aquatic animals represent 
important recreational and cultural food resources.  However, there is very limited information on 
their socioeconomic importance or value.  In one study, Hein et al. (2007) surveyed fishers and 
shrimpers who frequent Forest rivers and streams and found that they primarily target M. carcinus 
and a few key species of river fish.  On average, a fisherman or shrimper harvests about 4.6 
pounds of fish and shrimp per outing and fish in mountain rivers and streams about seven times 
per month (Hein et al. 2007).   

Hunting 

Species, Conditions, and Trends 
Under the 1997 Forest plan, there is no hunting allowed on the EYNF.  However, hunting does 
occur outside of the planning area.  The scaly-naped pigeon (Columba squamosa) and the white-
winged dove (Zenaida asiatica) are common bird species found in the EYNF.  They are 
considered to have healthy, stable populations in the Forest (Weaver 2012) and across the Island 
(Rivera-Milan et al. 2003).  These birds are popular with bird hunters and may be hunted outside 
the Forest boundaries with a license from the DNER during DNER-designated hunting seasons.  
While there is no documented hunting of birds within the EYNF (Cano 2013), the scaly-naped 
pigeon and the white-winged dove are commonly hunted outside the forest perimeter during open 
hunting season throughout the EYNF region (shell casings are frequently found near the forest 
boundary [Scatena et al. 2012]). 

Drivers and Stressors 
There is no known information on the specific stressors and drivers of the scaly-naped pigeon or 
of the white-winged dove species conditions in the EYNF.  However, bird populations generally 
can be affected by habitat changes, particularly when these changes interact with catastrophic 
weather events, changes in food availability, nest predation, and hunting, and other natural and 
human disturbances (Rivera-Milan et al. 2003).  Monitoring through bird-counts has shown wide 
occurrences of these two species throughout the EYNF.  There seems to less interest in hunting by 
younger hunters; so it seems reasonable that hunting will decline during the next generation. 
fewer  

Contributions to Socioeconomic Sustainability 
Bird hunting is a specialized recreational activity in Puerto Rico that contributes to alternative 
forms of experiencing a stay on the Island.  Local bird hunters mostly hunt for sustenance and are 
a niche component of the total population within the area of the EYNF.  There is very little data 
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on how this activity promotes the local or larger socioeconomic conditions.  In local areas the 
benefits come in the private gun clubs that are by law the only locations to purchase firearms and 
ammunitions.  For the larger socioeconomic scope, the permits sold by Puerto Rico Department 
of Natural and Environmental Resources are not location based, so with the permit a hunter can 
hunt anywhere per regulations.  Thus with no registration data available it can be assumed that 
there is a presence of hunters and contributes to local businesses in the location they may occur.  

Wildlife Watching  
The act of watching wildlife is a subset of overall nature watching. The EYNF provides wildlife 
viewing opportunities that interfere little with species behavior.  From the recreation assessment 
sections we know that there is a 75 percent response from visitors citing reasons for their trip 
through the national visitor users monitoring (NVUM) program surveys of 2011.  There is no 
socioeconomic data to corroborate any quantifiable value to the specific species that the public 
view. 

Species, Conditions, and Trends 
Many species can be named for the public’s enjoyment of watching wildlife, but our most 
common species groups will be birds, lizards, coquies (tree frogs), and snails.  For many common 
bird species populations appear to be stable, but many of the federally listed species are showing 
a downward trend to occurrences through annual breeding bird surveys.  Coquies are another 
species that is being affected by diseases and also show declining numbers.  Lizards and snails 
are somewhat stable in their known locations and maybe more recognizable wildlife due to either 
their slow-movements or curiosity of people.   

Drivers and Stressors 
Drivers or stressors to the activity of watching wildlife includes access to locations for public 
viewing such as trails and recreation areas.  While the number of the public going to these 
locations does not appear to be a stressor to these common wildlife species, the trails and public 
areas always need to be in good or excellent condition to provide this opportunity for watchable 
wildlife. 

Contribution to Socioeconomic Sustainability 
The contributions to socioeconomic sustainability come in the form of small business growth in 
the service and tourism sector.  There is no economic data to substantiate this, but the number of 
private tour operator permits and the number of visitors shows this activity to play a role in the 
local and larger socioeconomic conditions.  

3.4.2.3 Information Needs 
The ability to assess the socioeconomic importance of fish, wildlife, and plants from the EYNF is 
limited, as data on the use and harvest of associated species are not regularly collected or readily 
available.  However, single study data and general information on non-wood forest products in 
Puerto Rico can be an indicator for evaluating social and economic sustainability. 

The following information needs related to fish, wildlife, and plant species of socioeconomic 
importance have been identified:  

• The potential use of non-timber forest products information and models beneficial to 
wildlife and fisheries species habitat both on and off the EYNF.  This is critical to 
business and management of non-timber forest products (Alexander et al. 2001). 
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• Studies of non-timber forest products gatherers and landowners in the vicinity of EYNF, 
particularly of their household economies, knowledge, and stewardship practices for a 
variety of applications (Mirjam et al. 2003). 

• Development of a more coordinated program of social science and economic research 
that links with the existing wildlife and fisheries program on the EYNF.  Habitat concerns 
would be better addressed through new economic and social results for fish and wildlife 
species. 

• Identify economic, social, and political barriers to and opportunities for non-timber forest 
products that would be beneficial to wildlife and fisheries species habitat both on and off 
the EYNF.  This information would allow land managers to develop approaches for 
decision-making (Wunder 2001).
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Table 3-19. Fish, wildlife, and plant species commonly enjoyed and used by the EYNF public 

  Common Name Scientific Name 

Species 
of 
Conserv-
ation 
Concern 
(Y/N) Uses1 

Socio-
economic 
Import-
ance 
(1–10)2 

Pop-
ulation 
Status3 Comments4 

Fish Dajao Agonostomus monticola N O 5 S Susceptible to intentional poisoning. 

Shrimp Camaron Atya and others  S 3    

Camaron palancu Macrobranchium calcinus  S 3    

Camaron salpiche Xiphocaris  S 3    

Land crab Buruquena Epilobocera sinuatifrons       

Wildlife Netropical migratory 
birds 

Various N O 7 ND Benefits habitat protection. Species group are impacted 
negatively by habitat degradation from human process.  
Species are not harvested 

Puerto Rican parrot Amazona vittata Y O 7 D Benefits from habitat and species protection.  Species is 
not harvested 

Puerto Rican sharp-
shinned hawk 

Accipiter striatus Y O 1 ND Benefits from habitat and species protection.  Species is 
not harvested 

Puerto Rican broad-
winged hawk 

Buteo platypterus 
playtypterus 

Y O 1 ND Benefits from habitat and species protection.  Species is 
not harvested 

Elfin-woods warbler Dendroica angelae Y O 7 D Benefits from habitat and species protection.  Species is 
not harvested.  Impacted negatively from human process. 

Paloma turca Columba squamosa N S 8 ND   

Tortola aliblanca Zenaida aurita N S 8 ND   

        

        

Plant Ñame Dioscorea alata  G  S   

Dead tree fern stem Cyathea arborea  G  S   

Yagrumo hembra 
leaves (fallen) 

Cecropia peltata  G  S   

Guineos Musa spp.  G  S   

Yautia blanca Xanthosoma sagittifolium  G  S   

Malanga  Colocasia esculenta  G  S   
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Occasional dead and 
down tree 

  G  S   

1 H = hunting, F = fishing, S = shrimping, T = trapping, G = gathering, O = observing, S = sustenance 
2 1 = the use and enjoyment of this species is not at all important to social and economic sustainability; 10 = the use and enjoyment of this species is very important to social and 
economic sustainability. 
3 S = population is stable, D = population is in decline, I = population is increasing, ND = no data on condition or trend 
4 For example: Does the species benefit from habitat or species protections?; Is the species impacted by habitat degradation due to human and/or natural processes; Is the species 
over harvested/used? 
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3.4.2.4 Key Findings and Recommendations 
For the wildlife component there is the following: 

Hunting is still an activity surrounding the Forest with a trend that may lead to fewer 
individuals. 

Wildlife watching is a very popular activity with a strong trend of remaining prevalent for 
many public visitors. 

Access and services for the public are important for the enjoyment of many common wildlife 
species. 

Non-timber forest products shows a legitimate long-term use of areas of the Forest that may 
benefit both wildlife and community sustainability.  This includes agroforestry and collaboration 
with agriculture agencies. 
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3.5 Assessing Recreation Setting, Opportunities and Access 

3.5.1.1 Introduction 
Through recreation and tourism is how most people experience the unique natural setting of the  
EYNF.  Lush and dense tropical vegetation, steep slopes, cascading streams and rivers, wildlife, 
varying bird diversity and hundreds of tree species make El Yunque an outstanding recreation 
setting for people seeking outdoor pleasure and adventure.  These features that make the Forest a 
special destination not only provide but may also limit recreation opportunities available to the 
visitor.  All national forest have land and resource management plans that provide each Forest 
with direction on how to best manage recreation.   

The 1997 Revised National Forest Land and Resource Management Plan (the Plan) established 
natural resource management directions for the Caribbean National Forest, currently the EYNF 
(the Forest), for the next 10 to 15 years.  The Plan determined goals, objectives, standards and 

231 



El Yunque National Forest 

guidelines and desired future conditions in relation to recreation.  This assessment will utilize the 
Plan as a reference when evaluating current recreation management practices. The Plan also 
provides standards and guidelines for recreation operation and management, trails, and camping.   

This recreation assessment will focus on many of the aspects that have an influence or impact on 
the recreation activities that are available in the Forest.  It will focus on recreation settings, 
opportunities, and access.  The scenic character, which is an important component of recreation, 
will be addressed in more detail later, utilizing the Forest Service Scenery Management System 
guidelines.  The assessment will also look at the current recreation opportunity spectrum 
classifications, existing recreation opportunities and sites, compatibility or conflicts of different 
recreation activities.  It will also briefly address the nature, extent and condition of the recreation 
infrastructure.  The public preference will also be examined along with availability of recreation 
activity off Forest lands.  It will review local government recreation planning areas adjacent to El 
Yunque as well as social, cultural, and economic conditions and trends that influence demand. 
Finally the assessment will evaluate new or unique recreation trends and interest affecting future 
demands, and present an overview of key findings. 

Recreation Setting 
El Yunque is one of the most reachable rain forests in the world.  The Forest is near a major 
international airport and cruise ship destination.  A person is able to drive from a dense and highly 
developed urban area to reach a wild and natural setting in about 45 minutes.   

Visiting a rain forest has become an important recreation pursuit for locals as well as those who 
visit the Island.  In the past, the Puerto Rico Tourism Company has marketed the Island as “The 
Island of Enchantment” by highlighting its beautiful beaches, resort hotels, and tropical weather.  
The current marketing slogan is “Puerto Rico Does It Better” which focuses on other Island 
destinations and recreation activities.  These include visiting nature areas and other adjacent 
island municipalities (i.e., Vieques and Culebra) and participating in outdoor activities (e.g., 
nature tours, hiking, biking, kayaking, zip lines, snorkeling, etc.). For both campaigns, El Yunque 
was highlighted as a prime destination to visit. 

The overall character of the Forest is essentially an undisturbed natural area.  The steep slopes, 
rivers and streams, small winding roads and lush dense vegetation limit access to much of the 
Forest.  These conditions result in concentrated recreation opportunities and facilities along or 
near the subsequent access roads.  

What stands out about the Forest is its natural scenic beauty.  When arriving at the Forest after 
driving along congested roads and highways and through densely developed urban areas, the 
natural surroundings is a welcome site.  Entering a natural area and driving through a dense 
tropical rain forest can be inspirational. Experiencing the lush and diverse vegetation, streams and 
rivers, and hearing the sounds of nature will make a visitor feel that they are in a truly special 
place.  Visitors will also be able to see historical structures built by the Civil Conservation Corps.  
All these elements have contributed to the Forest being designated in 1976 as one of the “United 
Nations Man and the Biosphere Reserve” world landmarks.  

The unique setting of a tropical rain forest makes the visitor want to be out and in such a pleasant 
location.  Being in the Forest and having the opportunity to hear nature and see such a variety of 
different trees and palms lets the visitor know that there are few places like this.  To be able to 
hike the trails, go into the streams or just view or photograph the surrounding will make any 
persons visit an unforgettable one based on its natural and setting. 
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Recreation Opportunity Spectrum 
The recreation opportunity spectrum (ROS) is a means of identifying and determining the 
diversity of recreation opportunities for a natural area or a group of natural areas and to 
subsequently guide management actions.  The ROS classes are divided into three customized 
Forest groups: “developed”, “roaded undeveloped” and “back-country”.   

The ROS classes are tiered to the different management areas that are designated in the Forest 
Plan (see Table 3-20), and guide management direction for present and futures provisions of 
recreation opportunities.  ROS classifies the natural setting and the management activity that 
occurs in that management area.  MA 2 (Developed Recreation) is where recreation facilities 
(e.g., picnic shelters, parking, bathrooms, etc.) are found.  There are other recreation activities 
which are referred to as “dispersed recreation” (camping sites and trails) which can occur in 
harmony with other management areas such as MA 5 (Wilderness) and MA 9 (Scenic and 
Recreational Rivers). 

Table 3-20. ROS classes tiered to management area 
El Yunque Groups ROS Classes Management Area (MA) 
Developed Roaded Natural and Rural  MA 1 – Administrative Sites 

MA 2 – Developed Recreation 
Roaded Undeveloped Semi Primitive Motorized MA 3 – Communication Sites 

MA 4 – Integrated 
MA 6 – Research 
MA 8 – Timber Demo 

Back-Country Semi-Primitive Non-Motorized 
and Primitive 

MA 5 – Wilderness 
MA 7 – Research Natural Area 
MA 9 – Scenic and Recreational 
Rivers 
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Map 3-3. ROS classes of the El Yunque National Forest (draft) 

Currently the ROS system has not been changed with the exception of recommending a change to 
the National Recreation Trails Class for Trade Winds Trail from “primitive”, essentially an 
unmodified natural environment to “semi-primitive non-motorized”, which is an area with 
primitive trails closed to motorized use.  This recommendation was made by a Citizen Task Force 
which conducted a “limits of acceptable change” study for Management Area 5 (Wilderness Area) 
in November 2011.  

Most of the recreation activities occur within the Forest group developed (i.e., ROS classes 
roaded natural and rural) (i.e., visitor center, picnic areas, trails and primitive camping areas) and 
in the semi-primitive non-motorized class (i.e., trails and primitive camping areas).  Trails and 
primitive camping areas are located near developed recreations sites and roads.  

The ROS clearly indicates that most developed recreation activity in the Forest is found along the 
PR-91 Recreation Corridor.  Other recreation sites are found on the east (Puente Roto and 
Angelito Trail), to the south (Rio Sabana Picnic Area and Trail) and to the west (Quebrada 
Grande Picnic Area [currently closed] and El Toro Trailhead).  Having such a concentration of 
recreation activities along the PR-191 Recreation Corridor allows Forest management to better 
manage and maintain these sites.  The ROS will become an important reference in dealing with 
future recreation in the future activities in the Forest. 
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Types of Recreation Opportunities  
Forest recreation opportunities may not be as diverse as to what can be found in other Forests.  
Most are easy to get to and most involve interacting with the natural setting.  Recreation 
opportunities include viewing and photographing the scenic beauties of the Forest, visiting picnic 
areas with family and friends, water playing in the many streams and rivers and hiking along the 
different trails.   

Sightseeing, driving for pleasure, visiting the visitor center, picnicking, hiking, viewing flora and 
fauna and water play in the streams and rivers are the most popular year-round visitor activities.  
Two observation towers offer spectacular scenery and bird watching locations for watching and 
photographing the diversity of the Forest natural environment.  On clear days the northeast 
coastline of the Island is visible from these towers.  The Forest allows for permitted primitive 
camping in designated areas.  Camping areas are located near the main Forest access road.  
Hunting and fishing which are activities related to camping are not permitted anywhere in the 
Forest.  There also are no bicycles, off-road vehicle or horse trails available.  In their place are 
various other recreation activities. Table 3-21 lists the preferred Forest recreation activities found 
in survey results in the 2006 and 2011 National Visitor Use Monitoring (NVUM) survey.  The 
NVUM also found that an overwhelming majority (87 percent) were very satisfied when rating 
their Forest visit. 

Table 3-21. Preferred Forest recreation activities found in survey results in the 2006 and 2011 
National Visitor Use Monitoring (NVUM) survey 

Activities NVUM 2006 (%) NVUM 2011 (%) 
Viewing Natural Features 80.1 79.5 
Hiking and Walking 78.2 77.2 
Viewing Wildlife 65.9 75.0 
Driving for Pleasure 41.9 52.4 
Relaxing 37.9 37.6 
Nature Center Visits and Activities 33.4 47.6 
Visiting Historic Sites 23.3 32.9 
Nature Study 14.2 16.7 
Picnicking 6.8 7.2 
Primitive Camping 0.6 0.2 

Water activities in the streams and rivers are another Forest attraction.  There a seven rivers that 
have their headwaters located in the upper elevations of the Forest.  These small streams begin 
their flow as small threads of water and expand in size and volume as they travel down to the 
Atlantic Ocean.  All streams and rivers have large rock and boulder formations along their banks 
and flow trajectory.  There are also waterfalls and ponds of different sizes which are ideal for 
cooling off.  Due to these conditions kayaking or use of inflatables are not practical or safe.  
Hiking along the steep trails makes a stream, waterfall or a small pond a great destination to jump 
in and take a break from the hot and humid surroundings. 

Visitor information and orientations related to Forest recreation activities can be obtained at two 
Visitor Information Service sites, el Portal Rain Forest Center at the entrance to the Forest, and at 
Palo Colorado Recreation Area located in the upper Forest prior to reaching the dead-end road 
gate on PR-191.  Forest staff provides maps and information on recreation sites and activities.  
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The Visitor Center has interactive interpretive exhibits and audio/visual presentations about the 
flora and fauna that is found in the Forest.  This information will help the visitor to know and 
understand the Forest diversity. 

Most of the recreation opportunities in the Forest are passive in nature.  Forest visitors can visit at 
their own pace and visit the different sites as they please.  There are trails that are challenging due 
to the trail surface, distance, and grade.  The way the visitor wants to connect with the Forest is 
entirely up to each person.  

Seasonal Variation 
Being a tropical rain forest located in the Caribbean, weather conditions are ideal year-round for 
Forest visits.  However, there are times during the year are rainy.  There are two rain-related 
weather conditions which are monitored by Forest Service staff and communicated to Forest 
visitors: flash floods and hurricanes.  

The rainy season at the Forest is from August to November, which brings the greatest risk of flash 
floods. More specifically, the rainy season almost coincides with hurricane season which runs 
from June 1 to November 30.  Weather forecasters have stated that the Caribbean is one of the 
most difficult areas to forecast the weather due to the prevailing eastern winds which constantly 
change intensity.  This also affects the duration of rain activities.  Everyday somewhere in the 
Forest there will be a rain event.  Sudden rains can bring flashfloods. The amount of rain that can 
fall in the upper elevations of the Forest can bring flashfloods to lower elevations.  Even though 
there might be an area where it may be cloudy or light rain may be falling, there could have been 
a torrential down pour in the upper elevations of the forest bringing flashfloods and a rise in the 
water level in the streams and rivers. Throughout the Forest, warning signs inform the visitors 
that they need to be aware of the weather conditions at all times, especially when it rains. 

Hurricanes are the also closely monitored.  Hurricane season runs from June to November and is 
closely monitored during this time.  In 1989 Hurricane Hugo was the last major hurricane to 
impact the Forest and portions of the northeast portion of the Island.  This hurricane caused major 
damage to picnic areas, trails and roads which required that the Forest close for several months.  
As repairs were done to these facilities, those portions of the Forest would be open.  Other 
hurricanes and rain storms have impacted the Forest since that time, but impact to the Forest has 
been minor when compared to the damaged caused by Hurricane Hugo.  Since that event, the 
Forest has not had to close for any extended time.   

Extreme tropical weather conditions may at times require closure of the Forest for the health, 
safety, and welfare of its visitors, but these closures are only for a few days.  The only yearly 
closure that occurs in the Forest is when the El Portal Rain forest Center closes for annual 
maintenance and repairs.  This occurs for two weeks during the month of September.  This 
closure is closely related to the low visitation period which is closely related to the start of a new 
school year and September has been known to be usually very wet and rainy. 

There are two seasonal high visitation periods.  Information from NVUM and the PR Tourism 
Company has identified the winter months from mid-December to mid-April as the high tourist 
season.  The visitation numbers vary depending on weather conditions in the Eastern and Central 
portion of the U.S.  The colder the winters, the more visitations come to the Island.  The other 
high visitation period is during the summer months from June to August and is done by locals.  
July is the highest visitation month of the year due to the many local and national holidays.   
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High seasonal visitation periods bring crowding and an increase in traffic to the Forest.  Rain 
does not seem to be a determining factor for people to come to the Forest.  The intensity and 
duration of rain could affect visitation, but visitors generally expect rain when they visit a rain 
forest. This is part of the recreation experience when you visit El Yunque.  

Scenic Character 
The scenic character of a recreation site has an effect on the visitor.  The sounds, sights, and 
smells of an urban recreation setting obviously differ greatly from those in a natural recreation 
setting.   

The viewing of the lush tropical scenery is a major recreation use on the Forest.  It is also a major 
component in the overall satisfaction of other activities such as hiking, camping, water play and 
tourism.  The Forest had been using visual quality objectives to meet the public’s expectation for 
scenic beauty while allowing for multiple resource use in a way that works with natural processes 
to achieve the desired landscape condition.  The Forest is currently in the process of utilizing new 
scenic guidelines known as the Scenery Management System to guide management action.   

The Forest predominantly appears natural and undisturbed by human intervention.  There are no 
overhead electric powerlines or large structures found in the main recreation areas.  The two 
observation towers (Yokahu and Mt. Britton) do not look out of place because of their size and 
height.  The other large structure that is found in the Forest is the El Portal Visitor Center.  Its 
design, scale, openness, and water feature makes it blend and integrate into the surrounding 
landscape.  Visitors are impress how such a large building goes almost unnoticed until you are in 
the building itself. 

There are communication antennas located at El Yunque and East Peak that impact the Forest 
scenery character.  These towers are visible to visitors as they approach the Forest from the major 
highways located off-Forest. 

There is no timber activity on the Forest which means there is no scenic impact.  The one scenic 
impact which occurs periodically on the Forest is landslides.  These landslides can occur after 
heavy rains, storms, and hurricanes.  Some can be as small as to create a diversion on a trail or 
they can be as large which can be seen from a distance or to obstructing or damaging roads and 
recreation facilities. 

The overall scenic character of the Forest is natural and is why most people visit the Forest 
(NVUM 2011).  Being in a natural surrounding has a direct or indirect impact on the visitor.  That 
impact is grounded on each individual’s perception.   

Prominent Recreation Sites 
The most prominent and most used recreation sites are located along the PR-191 Recreation 
Corridor (see Map 3-4).  The most recent visitor survey done on the Forest was the National 
Visitation User Monitoring (NVUM) Data collected in 2011.  The survey estimated that the 
Forest received 1,123,000 visitors that year.  From that total, 757,000 visited developed recreation 
sites located along the PR-191 Recreation Corridor. The sites that receive the highest visits were 
La Coca Falls, Yokahu Tower, and Palo Colorado Recreation Area.  These sites are located along 
the Corridor and have adequate parking areas and restroom with the exception of La Coca Falls.  
La Mina Falls and Mt. Britton Tower also receive high visitation, but require hiking along steep 
trails to reach their location.  The survey clearly established that 86 percent of the visitor’s 
primary reason for coming to the Forest is recreation.  The survey also established that 89 percent 
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of the visitors traveled over 500 miles to reach the Forest making it a favorite tourist destination.  
Even though recreation activities are not as diverse as in other National Forests, the uniqueness 
and setting draws a high number of visitors.   

Most of the trails, vista points, observation towers, visitor center, and picnic areas are located 
along the Recreation Corridor from kilometer 4.0 to kilometer 13.2.  A major landslide occurred 
in 1970s on the south part of the Forest at kilometer 19.3.  Official vehicle use of PR-191 South 
was discontinued due to a recent landslide at kilometer 13.6.  A gate controls traffic beyond this 
point located at kilometer 13.2.  From here the road is used by Forest Service personnel and 
special use permitted personnel, organizations, and partners.  There are other roads on the Forest 
which have controlled access to vehicular traffic, but access is available to pedestrians (hikers).  
There are fenced and guarded areas (communications and antenna sites) located on East Peak and 
El Yunque Peak where public access is not available for security and safety reasons. 

With the opening of the El Portal Rain Forest Center in 1996, the Forest began to address 
environmental education and interpretation.  The centers interactive exhibits and film presentation 
provided the visitor with detailed information about the uniqueness and sensitivities of rain 
forests.  Interpretive guided tours get Forest visitors out into the Forest to see and hear what 
makes a rain forest unique.  

La Coca Falls is the first recreation site located along this Corridor.  This site has parking and an 
Interpretive Association store outlet.  The main activity at this site is viewing the falls itself and a 
perfect location for photo opportunities.  This site is a prime stop for outfitter guides and first 
time visitors to the Forest.  A visit at La Coca Falls is usually of short duration.  People park, walk 
to the falls, take photographs of the area, visit the store, return to their vehicle and continue up the 
mountain.  The fact that there are no restrooms available at this site it greatly contributes to the 
small amount of time that is spent there.    
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Map 3-4. The Recreation Corridor 
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Continuing up the mountain, the next site that receives high visitation is Yokahu Tower.  Here 
again the main attraction is the tower itself.  There is parking, restrooms, and an Interpretive 
Association store outlet.  This too is also a prime destination for outfitter guides and first time 
visitors to the Forest.  Climbing the tower can be a challenge for senior citizens and persons who 
may have physical limitations to climb 96 steps to reach the top.  Once at the top the visitor will 
have a 360 degree view of the Forest as well as a view of the Islands northeast coastline of the 
Atlantic Ocean.  For those who are unable to climb to the top of the tower, vista points have been 
cleared near the base of the tower which provides views of the Forest and the coastline.  Here also 
the duration of the visit tends to be a short.  The main activity at Yokahu Tower is also enjoying 
the views and the photo opportunities that are available.  Different from La Coca Falls, the store 
is always open for visitors.   

La Mina Falls could be said to be the main attraction for both locals and tourists.  This is one of 
the most visited sites on the Forest.  There is parking available and the only recreation activity 
available is hiking Big Tree Trail down to La Mina Falls.  There are no developed recreation 
facilities at this location.  The area for going into the water and the falls is small and can become 
crowed.  Length of stay at La Mina Falls can be extended.  After an approximate 45 minute hike, 
visitors want to enjoy the view of the falls and go in the water.  Water play is limited and the 
water is shallow. People tend to bring food, snacks, and refreshments/water when they visit the 
fall, which leads to trash.  There are limited trash cans at the site and those tend to get full very 
easily.  A trash control program is currently being evaluated with the ultimate goal of making this 
site a “Trash Free Zone”.   

The visitor to La Mina Falls is usually young and in good physical condition.  Getting down to 
the waterfalls is relatively easy because of the hard surface of the trail and the fact that the visitor 
is going down a steady slope down to the fall.  The challenge is getting back up to the trailhead 
and back to your vehicle.  Signage at the site informs visitors of the hike time and the level of 
physical condition that is required.  Visitors to this site are both the locals and tourist.  People 
love the walk through the Forest and reaching a beautiful waterfall they can go into and enjoy. 
Others take in the photo opportunities that are present at this site. 

What follows along the Recreation Corridor are three picnic areas (Palma de Sierra, Caimitillo 
and Palo Colorado), major trailheads, Civilian Conservation Corps projects (Baño Grande and the 
Stone House), Baño de Oro, and access to water play areas (waterfalls, streams and creeks) 
located near trails and picnic areas.  This heavy concentration of recreation sites makes this 
Corridor the preferred recreation destination.  Other attractions which are accessible from this 
Corridor are the recreation segments of the Rio de la Mina, a federally designated wild and scenic 
river and Trade Winds Trail (National Recreation Trail) which leads into El Toro Wilderness Area. 

The final destination along this route is the 66-feet tall Mt. Britton Tower.  The attraction at this 
site is the hike up to the tower which takes the visitor through a Tropical Palm Forest and up to 
the Cloud Forest.  This site is similar to La Coca and La Mina Falls in that there are no other 
facilities available.  Access to the tower is by a hard surface trail with a segment along Forest 
Road 10 and then back on a hard surface trail.  The attraction at this tower is also the 360 degree 
view of the forest and the Atlantic Ocean coastline.  Getting to the tower is the opposite of getting 
to La Mina Falls in that the trek is going uphill and thus a challenging climb.  Signs inform the 
visitor of the physical challenge the trail has and the precautions that should be taken. 

There are other Forest locations which offer recreation opportunities.  These facilities tend to be 
used by local residence that lives in the communities close to the Forest.  They are also visited by 
people who grew up in the area and use to visit the facilities when they were young.  In the 
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northeastern part of the Forest there are two very popular recreation sites.  Puente Roto is a road 
bridged area over the wild and scenic river recreation segment of the Rio Mameyes on PR-988.  
This is an undeveloped dispersed recreation area which is used as a picnic and water play area.  
People that use this area bring with their own recreation furnishings such as chairs, tarps, tables 
and other picnic artifacts.  The other recreation site is Angelito Trail which has a favorite water 
play area on the Rio Mameyes. 

On the western part of the Forest on PR-186 there are several river crossings which are used as 
water play and picnic areas by the local community members.  The Quebrada Grande Picnic area 
is currently closed due to a lack of maintenance funds.  Even though it is closed it is used 
sporadically by locals.  Also on this road is located El Toro Trailhead which is also a National 
Recreation Trail which provide access to El Toro Wilderness Area. 

In the southern part of the Forest is located the Rio Sabana Picnic area located on PR-191 South.  
This is the only picnic area that serves the Naguabo area and the community of Cubuy.  This 
picnic area was opened in 2009 to address the Forest recreational needs of these southern 
communities.  The Rio Sabana Trail originates at the picnic area which leads into El Toro 
Wilderness Area and connects with Trade Winds Trail. 

El Portal Rain Forest Center   
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Of all the recreation sites that are found in the Forest El Portal Rain Forest Center is the crown 
jewel.  For its design, facilities, location and overall experience the center provides a full forest 
experience at one location.  Visitors that are pressed for time can learn about the Forest from the 
exhibits and audio visual presentations, enjoy viewing and hearing a cascading water feature, 
walk through the canopies of the trees on an elevated walkway and take a short hike along a 
nature trail.  There is ample parking and a food concession. 

El Portal Information Desk Elevated Walkway 

La Mina Falls 
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Table 3-22. El Yunque National Forest recreation sites (from INFRA) 
Site Name Status 
Caimitillo Picnic Area Open 

Big Tree Recreation Site (Trailhead) Open 

Mt. Britton Recreation Site (Trailhead) Open 

Rio Espiritu Santo Rec Site (Parking and Water Play Area) Decommissioned 2011 

Palma de Sierra (Parking and Concession Area) Open 

Angelito Recreation Site (Trailhead) Open 

Palma de Sierra Picnic Area Open 

Quebrada Juan Diego (Water Play Area) Open 

El Yunque Peak Tower (Vista Point) Open 

Cabezas de San Juan Recreation Site (Vista Point) Open 

Fajardo Overlook Recreation Site (Vista Point) Open 

Baño de Oro Recreation Site (Retaining Pool) Closed 

Palo Colorado Picnic Area Open 

Luquillo Overlook Recreation Site (Vista Point) Open 

El Portal Recreation Site (Visitor Center) Open 

Los Picachos Tower (Vista Point) Open 

Palo Colorado Vis (Parking and Visitor Information Area) Open 

Mt. Britton Tower (Vista Point) Open 

Quebrada Grande Picnic Area Closed 

Yokahu Tower Recreation Site (Vista Point) Open 

Bano Grande Recreation Site (Retaining Pool) Open 

Puente Roto Rec Site (Parking and Water Play Area) Open 

La Coca Falls Recreation Site (Parking and Vista Point) Open 

Quebrada Grande (Parking and Bathrooms) Closed 

Rio Sabana Picnic Area Open 

Most of the prominent recreation sites that are available to the visitors are mainly found along the 
Recreation Corridor on PR-191; these sites are relatively close to each other and easy to get to. 
Whatever the choice is regarding an outdoor recreation activity, the visitor will be in close contact 
with the Forest’s main attractions, its vistas, flora and fauna, and having the pleasure to hike in a 
rain forest. 

Site Conditions 
The recreation site conditions are important in relation to health, safety and welfare.  The 
continuing trend of reduction in Forest personnel and funding make it more difficult to maintain 
site conditions to standards.  Also the rainy and wet climate conditions and high visitation also 
have an impact on site conditions. 

The operation and maintenance of recreation sites require year-round attention.  By being open all 
year facilities are impacted by high and continuous use.  This requires daily maintenance and 
repair work at recreation facilities.  The volume of people that visit the Forest requires the Forest 
to have personnel available 7 days a week to address facility maintenance.  The main work that is 
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done at recreation sites is trash pick-up, eliminating graffiti, monitoring the potable water system, 
cleaning restroom facilities, vegetation management and trail maintenance and repairs.   

The sites that require the most attention and which are most visited are Yokahu Tower, La Mina 
Falls, Palo Colorado Picnic Area and El Yunque, Big Tree, La Mina and Mt. Britton trails.  Puente 
Roto, which is an undeveloped recreation site, has major trash problems, mostly on weekends.  
The El Portal Visitor Center maintenance and repair is done by a private contractor.  The 
contractor is closely supervised by Forest personnel and must meet stipulated contract standards.   

In the past the maintenance of recreation facilities was done by the Senior Community Service 
Employment Program (SCSEP).  At one time the program employed over 70 senior citizens.  The 
SCSEP provided personnel to address visitor information services and facility maintenance.  The 
program was discontinued in 2007.  Since that time recreation facilities maintenance and repair 
work has been done by Forest property team personnel, private contractors and Corrections 
Institute inmates. 

Current trends related to personnel and funding may have an impact on site conditions.  High 
visitation will also continue to play a role.  Alternatives methods to address this situation must be 
found through volunteer programs and through organized groups and municipal support.  

Compatibility of Recreation Activities 
There are two Forest Service organizations that work together in the Forest, EYNF which 
manages the Forest (recreation) and the International Institute of Tropical Forestry (IITF) which 
conducts scientific research.   As noted in the ROS section of this assessment, the Forest is 
divided into seven management areas, and recreation activities tend to overlap into different 
management areas.  

The main Forest recreation activities are few (hiking, viewing nature, picnic, and water play) and 
are mostly concentrated to specific locations in the Forest.  The activities at these sites tend to be 
passive in nature meaning viewing and photographing the natural setting, hiking, and being able 
to enjoy water play.  All locations have parking areas and proper signage to orientate the visitor.  
The other recreation sites that receive high use are the picnic areas and hiking trails.  Trails are 
ranked in three categories: moderate, challenging and very challenging.  The moderate to 
challenging trails are found near the picnic areas, whereas the very challenging are found in the 
wilderness area with the exception of La Coca Trail which has its trailhead on PR-191 Recreation 
Corridor.  Most of these areas are located in Management Area 2 (Developed Recreation) along 
the PR-191 Recreation Corridor.  The recreation activities that occur do not differ from one 
another, are not seasonable, and do not interfere with each other.  The fact that there is no hunting 
or fishing in the Forest and that trails are only for hikers greatly contributes to a very harmonious 
recreation setting. 

Forest visitation has shown an increase since the Plan was completed.  The annual Forest 
visitation indicated in the 1997 Plan was 750,000. The 2006 NVUM placed the number at 
799,000 and current Forest projections are at over 1,000,000 a year.  This recent number has 
brought crowding conditions at La Mina Falls, Puente Roto and Palo Colorado and Palma de 
Sierra Picnic Areas.  This overcrowding occurs during the summer month weekends and during 
holiday throughout the year.  When these sites become crowed visitor seek alternate locations to 
visit.  A good example of this is when parking at Big Tree Trailhead and Palo Colorado become 
full.  Both these areas provide access to La Mina Falls.  When Big Tree Trailhead is full people 
are using Quebrada Juan Diego as an alternate water play area.  This area has limited parking 
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which obligates people to walk along PR-191 which is has no shoulder thus making people walk 
on the roadway.  Because of their location near natural research areas Puente Roto and Palo 
Colorado when they become crowed people tend to wander into these sensitive scientific areas 
such as Bisley and Baño de Oro Natural Area.  There so also unmanaged recreation activities on 
disconnected parcels of land like La Condesa where trespassing and off-highway vehicles are 
used.   

Recreation use conflict occurs at El Yunque Peak and Bisley.  El Yunque Trail provides a 
challenging hike to El Yunque Peak which provides hikes with a spectacular view of the Forest 
and the northeast coastline of the Island.  As you approach the peak the trail connects with Forest 
Service Road 10 (FS-10).  The final 100 yards (i.e., 91 meters.) to reach El Yunque Peak must be 
done along this road.  Even though this is a service road with limited vehicular traffic, there is a 
user conflict with special use permit communication permittees in Management Area 3 
(Communication Sites).  There are dispersed recreation activities (camping and hiking) which 
occurs in Management Area 5 (Wilderness) and Management Area 6 (Research).  In both 
instances recreation activity is minimal and limited to specific areas within the management area.  

The Bisley area is mainly used by IITF researchers to conduct field studies and experiments. 
Bisley Trail is used as access to these research plots.  Running parallel to Bisley Trail is Carillo 
Trail, a recreation trail.  Even though Carillo Trail is used mostly by locals, sometimes people get 
lost here. Carillo Trail is signed, but people sometimes end up taking Bisley Trail.  This situation 
should be monitored to verify if new measures need to be adopted to separate recreation and 
research users.   

To address recreation compatibility the Forest is currently conducting a visitor carrying capacity 
study to analyze recreation related issues such as crowding and  compatibility conflicts.  This 
study will assist in addressing site management and regulating and modifying behavior.  Also a 
monitoring strategy will be implemented in 2014 to monitor all recreation sites and activities 
which will also include wild and scenic rivers and a wilderness area. 

The compatibility of recreation activities is a management issue which will be addressed in the 
near future when the Forest Plan is revised.  How recreation and research can continue to occur in 
the Forest and how best both can address and meet their organizations standards and guidelines 
will be evaluated and analyzed.  

Condition of Infrastructure in Recreation Areas 
The Forest Service uses an application called Forest INFRA Database to manage information on 
infrastructure items such as buildings, trails, roads, wilderness areas, wild and scenic rivers, water 
systems, etc. The main purpose of INFRA is to maintain a current inventory of all Forest Service 
infrastructure and schedule their maintenance and upkeep with Forest budget allocations.   

The Forest INFRA Database is currently being updated as part of the assessment phase of the 
Forest Plan revision.  An inventory of recreation facilities was conducted and all recreation areas 
were accounted for.  There have been several Forest sites that have been decommissioned.  The 
Rio Espiritu Santos Observation Site located on the western part of the Forest in El Verde is the 
only recreation site which was recently decommissioned.  The site was decommissioned because 
the area became a dump site for trash and abandoned cars and had limited use.  At the Quebrada 
Grande Picnic area, parking and bathrooms are currently closed due to limited use.  Some 
bathrooms at Caimitillo, Palma de Sierra and Palo Colorado Picnic area have been closed due to 
limited use and maintenance problems.  These sites could be considered for decommission in the 

245 



El Yunque National Forest 

future.  Forest roads and trails are also addressed in in the Infra Database.  PR-191 is a State-
owned road and is in constant need of repair.  Detailed information regarding the Forest and 
recreation infrastructure can be found in Section 3.8. 

As the Forest continues to face a reduction in personnel and budget, Forest infrastructure will be 
impacted.  Decisions will need to be made regarding what recreation sites need to be maintained 
to specific standards that are expected by Forest visitors. 

Opportunities to Foster Connections (Interpretation and Conservation Education)  
EYNF is unique in that many visitors express their perceived connections with the Forest. These 
connections are the meanings that individuals give to Forest resources; they are the meaningful 
ideas about and understanding of natural systems and they articulate reasons for caring about 
Forest resources. These connections are further developed through interpretation, conservation 
education, and partnerships. 

The Forest’s interpretive program is implemented through the Visitor Services and Enjoyment 
Management team. Specifically, this program is delivered in two general formats: personal and 
non-personal (EYNF 2009). Both formats focus on the natural and cultural history of the 
biologically diverse El Yunque rainforest. 

The personal interpretive services include guided tours which operate each Wednesday of every 
week. This tour is offered on a first-come, first-served basis and a minimal fee is charged ($5 for 
adults, $3 for children and seniors). Complementary to this offering is our visitor information 
service. Currently, under partnership with Eastern National, the Forest provides visitor 
information staffing at El Portal Visitor Center and Palo Colorado Visitor Center. These staff 
provides general information such as available recreation opportunities and settings as well as 
directions and logistic guidance.  

Non-personal interpretive services consist of exhibits, signage, website, and publications. 
Interactive interpretive exhibits are located at El Portal Visitor Center which also houses the 
Forest theater where an orientation film is featured.  Signage is present at various recreation sites 
throughout the Forest, although predominantly at sites along the PR 191 recreation corridor. The 
website contains interpretive information on the various resources of the Forest. Lastly, the 
Visitor Services and Enjoyment Management Team maintains a library of publications, also 
known as Recreation Opportunity Guides. These guides provide visitor information on topics 
such as recreation sites and opportunities.   

The conservation education program is implemented by the public affairs program. In particular, 
the focus of the conservation education program is on fulfilling information requests by local 
schools as well as the “More Kids in the Woods” and “Children’s Forest Initiative.” 

The Visitor Services and Enjoyment Management staff actively engages in developing visitor 
services through partnerships resulting in an extensive recreation network.  For instance, formal 
and on-going partnerships exist with the Amigos de El Yunque, Puerto Rico Tourism Company, 
Frostburg State University, Universidad del Este, Universidad de Puerto Rico, local 
municipalities, and a host of non-government entities.  

For example, Forest staff have partnered with Amigos de El Yunque, the official friends group of 
the Forest, for collaboration in a variety of services. Specifically, the Amigos de El Yunque assists 
with special event coordination, the volunteer program, and donor services.  

246 



Forest Plan Assessment 

Another on-going partner with the Forest is the Puerto Rico Tourism Company (PRTC).  The 
Forest is marketed extensively in the PRTC’s local, national, and international advertising 
campaign.  Their campaign centers on the Forests natural beauty and recreation opportunities.  
The PRTC also assists in providing maps and flyers which are given to Forest visitors.   

The Forest recently entered into a collaborative agreement with Frostburg State University. This 
collaboration is focused on implementing a visitor carrying capacity study for recreation areas of 
the Forest.  The Forest is also working with Nikini (a bottle water distribution company) to create 
interpretive, information, and safety signs which will complement existing Forest trails signs.   

Partnerships also exist with the academic community in the delivery of visitor services. 
Specifically, the Forest has partnered with the Universidad del Este and the Universidad de Puerto 
Rico for the provision of employment opportunities for undergraduate interns in the tourism and 
hospitality fields. 

Furthermore, Forest staff has worked closely with the Municipalities of Rio Grande and Naguabo 
for involvement in providing maintenance and operation support of recreation areas adjacent to 
their municipalities.  Rio Grande is actively monitoring the western part of the Forest along PR 
186 and Naguabo is providing support in the operation of the Rio Sabana Picnic Area. The 
Municipalities of Luquillo and Canovanas have been actively involved in “Clean-up Day” events 
and have shown an interest in being more involved in other Forest activities such as the Youth 
Conservation Corps.  

There are a host of non-government organizations that have provided support and volunteer work 
in the Forest. The Acampadores (a camping organization) and the Boy and Girl Scouts of 
America provided volunteer and trail maintenance services.  They have also participated in Forest 
activities such as the annual Forest “Clean-up Day.”   

These examples illustrate the implementations of the Visitor Services and Enjoyment 
Management team to foster visitor connections to forest resources. Specifically, these connections 
are implemented through interpretation, conservation education and partnerships. 

3.5.1.2 Conditions and Trends Affecting the Recreation Setting 
There are several conditions and trends that affect the recreation setting that are worthwhile to 
mention. Specifically, such conditions and trends include funding reductions, isolated locations, 
criminal activity, crowding, and unmanaged recreation.  

Funding reductions is becoming an all too common reality. Current Federal appropriations are 
limited, resulting in challenges to the level of maintenance and operation of developed and 
dispersed recreation sites. This is evident at EYNF where limited funds have required creative 
thinking on how to deliver recreation site operation and maintenance.  Such was the case with the 
Rio Sabana Picnic Area. With limited funds and subsequently limited staffing, Forest staff entered 
into a formal partnership with the municipality of Naguabo.  The area has 10 picnic shelters, 
sweet smelling toilet, and a parking area which are maintained and operated by municipality staff.   

In addition, isolated locations of recreation sites with criminal activity also have effects on the 
recreation settings. Specifically this is illustrated with the recreation site Quebrada Grande on the 
southwestern corner of the Forest. This picnic area is located in an isolated part of the Forest 
where historically, many of the facilities have been vandalized.  The shelters, parking area and 
sweet smelling toilet at this site have suffered extensive vandalism and are in need of major 
repairs.  As such, this site has been closed; however, this site could potentially be re-opened under 
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a formal partnership agreement. The Forest is currently looking into the possibility of entering 
into a partnership agreement with the municipality of Rio Grande to operate and maintain this 
site.   

Crowding of visitors and forest users also poses effects on the recreation setting. Specifically, the 
Forest receives 1.1 million site visits annually (USDA Forest Service 2012b), which 
predominantly center on the PR 191 recreation corridor. This amassing of visitation at few sites 
leads to not only experiences of crowding for Forest visitors, but also scenery and environmental 
impacts from these crowds.  This trend is also noted in a study done by Ken Cordell, Nature-
based Outdoor Recreation Trends and Wilderness, where he reports that visitation for nature-
based based outdoor recreation activities is increasing.  These activities include viewing wildlife 
and birds, and visiting primitive areas.    

Litter is a predominant scenery and environmental problem resulting from crowding. Not only do 
visitors litter during their visit to the Forest, but Island residents also dump household garbage at 
various locations on the Forest. This results in scenery degradation and the leaching of toxins into 
the environment. To alleviate concerns centered on visitor litter, Forest staff has initiated a 
campaign for trash-free zones. As part of the Forest Trash Free Zone Initiative, trash receptacles 
will be removed from selected recreation sites with the goal that visitors will espouse a “Leave no 
Trace” philosophy and adopt pack-it-in, pack-it-out behaviors. 

Other problems resulting from crowding include the environmental impact of large amounts of 
foot traffic on trails and illegal parking. Problems of soil compaction and erosion are evident at 
sites such as Juan Diego Creek and Puente Roto. These problems impact vegetation and water 
quality. Increases in visitation also brings challenges in how visitors park. When parking and 
overflow parking areas become full, visitors park their vehicles in any opening they find along PR 
191. This illegal parking damages the flora along the road and alters natural drainages. To address 
these crowding challenges, Forest staff has initiated a visitor carrying capacity partnership under 
agreement with the Frostburg State University. The results of this study will define the amount of 
visitation each recreation site can socially and environmentally incur.   

Additionally, unmanaged recreation in the form of off-highway vehicles (OHV) is also taking a 
toll on the recreation setting. Specifically, OHV are considered unmanaged because this is not an 
authorized recreation opportunity the Forest manages. While unauthorized, OHV riders trespass 
on Forest Service land, break barriers, and cause damage to soil and vegetation. This damage 
results in repairs which may restrict access to recreation settings.  

Sustainability of Recreation Opportunities 
Sustainable recreation has been defined as the set of recreation settings and opportunities on the 
National Forest System that is ecologically, economically, and socially sustainable for present and 
future generations (USDA Forest Service 2010).  As described in previous sections, recreation 
opportunities on the National Forests provide many economic benefits to local communities and a 
variety of social benefits to the public.  The Forest Service strives to manage these opportunities 
in a manner that protects the ecological sustainability of the area.   

The socio-economic benefits that come from recreation are dependent on sustaining the 
infrastructure and services that support those recreational activities.  The ability to address 
sustainability in recreation areas are influenced by: 
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• Declining budgets which will affect the ability to maintain facilities.  Facilities will 
decline and closure will occur when health and safety needs as well as other standards are 
not met. 

• Backlog of trail maintenance needs.  There is a need to work with partners and volunteers 
to address this issue. 

• User-created trails and improperly maintained designated trails create environmental 
damage and can also damage cultural resources.  In some cases, the dispersed recreation 
use often associated with trailheads or streamside camping also creates damage.  

• Increased crowding, specifically at La Mina Falls.  The possibility of conflict may arise 
as visitation increases. 

• Road conditions.  State roads are not receiving adequate maintenance which is blamed on 
the Forest.  High visitation causes impact to existing roadways specifically PR-191 and 
PR-186. 

• Road access is likely to decline as shortfalls in road maintenance funding necessitate 
reductions in open roads.  This will affect recreational uses.   

The economic and social benefits of recreation are evident at EYNF; however, to manage these 
benefits in a manner that is ecologically sustainable is a challenge for Forest staff. Not only do 
declining budgets and backlogs of maintenance needs affect the sustainable management of 
recreation on the Forest, but also user-created trails, increases in crowding, poor road conditions, 
and limits to road access challenge the sustainability of recreation management.  

Preferences of the Public 
Public preferences for outdoor recreation are gauged by the State Comprehensive Outdoor 
Recreation Plan (SCORP). The document is the planning tool used to establish outdoor recreation 
needs for the Island.  It also establishes priorities directed to protect these outdoor resources that 
are used for this type of recreation in the entire Island.  

The most recent report for 2008–2013 projects that the Island population will reach 50:50 in age 
percentage distribution of under and over 20 years of age by the year 2030.  Currently 82.4 
percent of Forest visitors are over 20 years of age (2011 NVUM). This means that the Forest 
receives a mature group of visitors.   

As indicated in the SCORP, local visitors enjoy being outdoors.  They enjoy visiting municipal 
and regional parks, and when visiting these parks, they enjoy walking along trails and pedestrian 
walkways.   

The northeast region of the Island has two major public beaches, Luquillo Beach and Seven Seas 
Beach in Fajardo.  These beaches receive their highest visitation during the summer months.  
Surprisingly, local visitors do not go to the beach very much during the other seasons of the year. 
It has been noted that during the summer many people will visit the Forest and then visit the 
beach.  The observed trend is that some visitors will come to the Forest during the late morning 
and early afternoon hours to avoid the crowds and then go to the beach.  Others will go to the 
beach during the late morning hours and early afternoon and the head to the Forest to cool off in 
the streams before the closing of the forest at nightfall.   

The SCORP also indicates areas for improvement. For instance, the Plan identified a need for 
more outdoor recreation facilities for the physically challenged and the aging population.  The 
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plan also highlighted the need for programs that address environmental education and protection 
of the environment (e.g., recycling).  Goals of the Plan include preserving open spaces through a 
“green infrastructure” network and promoting sustainable recreation.   

Availability of Recreation Opportunities Adjacent to the Forest 
There are recreation opportunities adjacent to the Forest that complement the offerings of EYNF 
as well as offer services not provided by the Forest. These opportunities can be found at the 
Northeast Ecological Corridor, Parque Las Cabezes de San Juan, several municipal parks, as well 
as on commercial sites within the private sector. 

The northeast coast between Luquillo and Fajardo provides numerous recreation opportunities. 
These opportunities include sightseeing, hiking, picnicking, and passing the time at the beach.  
Studies are being conducted to see how the Corridor and the Forest can be connected by a hiking 
trail system (Turismo Libre, Corredor Ecologico de Noreste 2013).  The trail could extend over 
15 to 20 miles.  A project of this scale would address the public’s request for an extended trail 
network.   

In addition, a conservation site, managed by the Puerto Rico Conservation Trust and Department 
of Natural Resources, on the northeast coast of the Island (i.e., Parque Las Cabezas de San Juan) 
provides more formalized outdoor recreation opportunities. These activities include guided hikes 
and trolley rides through a natural mangrove as well as kayaking in a phosphorescent lagoon.  

Municipal parks also provide settings for outdoor recreation activities. For instance, a municipal 
beach park is located north of the Forest in Luquillo that provides opportunities for picnicking, 
sightseeing, and spending time at the beach. 

Other outdoor recreation activities not available in the Forest, can be in the private sector. These 
include outdoor activities such as kayaking, zip lines, horseback riding, all-terrain vehicles, go-
karts, bike trails, fishing, and hunting.  Developed campgrounds and trailer camping is also 
available near the Forest.   

These settings illustrate the availability of recreation opportunities adjacent to the Forest. These 
opportunities not only complement the offerings of EYNF but also deliver services not provided 
by the Forest.  

Goals in Approved Plans of Local Governments for Recreation Opportunities in Plan 
Area 
Approved plans of local governments as related to recreation opportunities in the plan area were 
reviewed. These sources included reports from the Department of Natural Resources, surrounding 
municipalities (e.g., Ceiba, Fajardo, Las Piedras, Juncos, Luquillo, Naguabo, Palmer, Rio Grande) 
Puerto Rico Conservation Trust, and Puerto Rico Tourism Company . Review of these documents 
revealed no goals for recreation opportunities on the Forest existed within the plans.  

Social, Cultural and Economic Conditions or Trends that Influence Demand 
There are social, cultural, and economic conditions and trends that influence demand for outdoor 
recreation on the Forest. These conditions and trends include the changing population 
demographics, income levels, and traditional uses.  

As indicated in section 3.1.3, Demographic Conditions and Trends, changes in population 
demographics and income levels are apparent. Specifically, of the seven municipalities 
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surrounding the Forest, all but one has shown an increase in population between 2000 and 2010 
(only Ceiba has shown a decrease). In addition, the median income level of these surrounding 
communities is low, with the majority of households surrounding the Forest residing below the 
poverty line. These changes in populations compounded with low incomes create greater demand 
for accessible and low-cost recreation opportunities, making the Forest an ideal outlet that 
delivers services to meet this need. 

Moreover, traditional uses in terms of traditional recreation and practices are also apparent. For 
instance, local visitors from the surrounding communities and other areas of the Island tend to 
participate in traditional forms of recreation including picnicking and water playing.  In addition, 
these same visitors also participate in traditional practices that include non-timber forest product 
collection (e.g., bamboo, gourds, bananas). In addition, with the designation of El Toro 
Wilderness, volunteer groups (e.g., Boy Scouts) have expressed interest in utilizing traditional 
skills in wilderness trail restoration and other wilderness restoration efforts.  

These population growths and financial limitations, along with traditional uses on the Forest 
influence the demand for outdoor recreation opportunities and settings. There is demand for 
accessible, low cost recreation as well as access to non-timber forest products, and the 
opportunity to utilize traditional skills. 

Emerging New Recreation Trends /Interest affecting Future Demands 
Many new recreation trends are at play which affects the future demand of outdoor recreation on 
the Forest. To examine these tendencies, national trends, observed trends, as well as recent 
designations will be explored.  

There are multiple national trends in outdoor recreation that are evidenced at EYNF. For instance, 
over the last decade there was a “discernible growth in nature-based activities—those defined as 
taking place in natural settings or involving directly some element of nature” (Cordell 2010). 
More specifically, among this type of recreation, motorized off-road grew until about 2005, but 
“ended the decade at about the same level as 2000” (Cordell, 2010). The activities revealing the 
greatest growth up to 2010 were those oriented toward viewing and photographing nature 
(Cordell, 2010;Cordell et al. 2008). 

These national trends are also indicative of the observed trends at EYNF. Specifically, an increase 
in biking and off-highway vehicle operating has been observed. In addition, a clear increase in 
bird watching and nature viewing has been evidenced in forest visitors as well as special use 
outfitter and guide requests.  

In addition, EYNF has recently received several congressional designations that may affect future 
demand of outdoor recreation. In particular, three wild and scenic rivers (Rio Mameyes, Rio 
Icacos, and Rio de la Mina) were designated in 2002 and the El Toro Wilderness Area was 
designated in 2005. There are two river segments with a recreation classification:  the Rio 
Mameyes at Puente Roto and Rio de la Mina starting at the Palo Colorado Picnic Area and ending 
at La Mina Falls.  With greater education on the wild and scenic river program, increased 
visitation may occur; however, it important to note that Puente Roto and La Mina Falls recreation 
sites currently have high recreation use. 

In terms of the wilderness, there are three trails that lead into El Toro (i.e., El Toro, Trade Winds, 
and Rio Sabana Trails). Use levels at these trails is observed to be low; however, consistent. It is 
important to note that El Toro and Trade Winds trails have been closed due to landslides, which 
has impacted access to El Toro Wilderness. While the national trend for wilderness visitation has 
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shown a slight increase in the last decade, there is no certainty of future visitation in wilderness 
(Cordell et al. 2008). There has been speculation that the younger generations’ connectedness 
through social media pulls them away from nature. Richard Louv’s (2005) book entitled “Last 
Child in the Woods” further examined this disconnectedness. However, the relevance of this 
speculation for El Toro Wilderness is to be determined.  

These national trends, observed trends at EYNF, as well as recent designations provide insight 
into the variables affecting the future demand of outdoor recreation on the Forest.  While 
predictions of future demand are not an exact science, current trends can provide some perception 
into this demand.  

3.5.1.3 Summary  
The main objective of the recreation assessment was to study the Forest’s current recreation 
setting, opportunities, and access since 1996 when the last Forest land and resource management 
plan was signed and approved.  The assessment looked at how and if recreation use and demand 
had changed and what impacts have been observed. 

The Forest continues to be the largest undisturbed area on the Island.  Its long history dates back 
to pre-Columbian cultures, Spanish Colonization, gold mining and timber exploitation, Civilian 
Conservation Corps construction of access roads and structures, and ultimately, Forest 
management and research.  Most locals are aware of the history of the Forest.  Visitors quickly 
learn about the Forest either through their personal research, by visiting El Portal Visitor Center, 
or by way of the PR Tourism Company website and tourism publications.   

Enjoying nature is one of the most satisfying recreational activities to connect people with their 
natural environment (A Framework for Sustainable Recreation, USDA Forest Service 2010). The 
Forest continues to be one of the most popular natural recreation areas in Puerto Rico as noted by 
the PR Tourism Company. The recreation opportunities provided by the Forest’s picnic areas, 
scenic vistas, trails and streams continue to be scarce and valuable resources.  Due to the heavy 
concentration of recreation areas in the PR-191 Recreation Corridor, overcrowding of favorite 
sites, traffic congestion, and limited parking continue to be a problem.  Group outings, which 
used to be the immediate family, now tend to be the extended family which translates to more 
people and more vehicles.  Trail systems are limited in comparison to demand.  Trail maintenance 
is limited and periodic landslides require closures for extended time.  Secure parking at trailheads 
outside of the PR-191 Recreation Corridor is lacking. 

With the passing of time, access to the Forest has been reduced.  PR-191 no longer traverses the 
Forest from north to south as it once did.  Access to the PR-191 Recreation Corridor is only from 
the north.  Access from the Northeast is on PR-988.  Access from the northwest is not available 
do to a landslide on PR-9966.  State Road PR-186 which runs north to south, on the western part 
of the Forest, will continue to provide access to local residence to the bridge crossings, Quebrada 
Grande Picnic Area and the El Toro Trailhead.  Recreation activity along this road is limited to 
mainly summer weekend use mostly by local residents.   

The Forest setting with regards to new structures has not changed very much in the last 50 years.  
The El Portal Visitor Center and Water Treatment Plant (1996) and “La Iguaca” Aviary (2007) 
were the last major construction projects in the Forest.  Both projects were designed to integrate 
into the forest landscape with minimal impact. 

The following recreation activities continue to be very popular with Forest visitors: 
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• Viewing natural features such as the variety of vegetation (trees, flowers, groundcovers, 
etc.), water features (stream, rivers waterfalls, and water play areas), and the Forest peaks 
and mountains. 

• Hiking and walking  

• Viewing wildlife 

• Driving for pleasure 

• Relaxing 

• Visiting the El Portal Visitor Center 

• Picnicking 

Water play continues to be a favorite activity.  The highest concentration of water play occurs at 
La Mina Falls.  Access to La Mina Falls is by two connecting hiking trails, La Mina Trail and Big 
Tree Trail.  Having two different access points, the falls becomes very crowded, especially on 
weekends and holidays.  Puente Roto located on PR-988 in the northeastern part of the Forest is 
another favorite water play area.  This site is mostly use by locals who live in the general area or 
know about its location.  There has been an increase in the use of Quebrada (creek) Juan Diego.  
There is limited parking at the location, so visitors are using the overflow parking along PR-191 
and walking to this site. 

High use during the two peak visitation periods (January to April and June to August) will 
continue to be a challenge.  High visitation brings traffic congestion and crowding at developed 
recreation sites, thereby impacting the resource.  The Tram System Demo, which will address 
these high visitation issues, will be implemented the summer of 2013.  The Tram System is the 
final element in the traffic control operation; with the Tram System the closing of the Forest will 
become a key element.  In the past Forest closure was implemented as a last option for managing 
traffic and crowding.  Once the parking capacity has been reached the Forest will close.  A 
monitoring system will be in place to assess the impact of closing the Forest during high 
visitation.  Monitoring with measure how people move about the Forest using the Tram System, 
how long they stay, and how long the Forest is closed.  

This section of the assessment provided an overview of recreation activities in the Forest.  It 
looked at and evaluated existing recreation facilities and demands as well as trends.  It will serve 
as a viable reference when addressing recreation when the Forest land and resource management 
plan is updated in the coming year. 

3.5.1.4 Key Findings 
Several factors have an impact on recreation setting, opportunity, and access.  The key findings 
that have an impact on recreation in the Forest are: 

 High visitation continues to be during two periods during the year: December to April and 
June to August 

 The prominent recreation sites are located along the PR-191 Recreation Corridor 

 Recreation site conditions are being affected by reductions in personnel and funding 

 Recreation activities on the Forest are very compatible and nature oriented 
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 The Forest continues to foster recreation connections with adjacent municipalities, PR 
Tourism Company, University of Puerto Rico, Frostburg State University, Amigos del Yunque 
and non-governmental groups 

 Funding decline, isolated locations, thefts, and crowding are conditions and trends that are 
affecting recreation 

 Backlog in trail maintenance and repairs 

 The National trends indicate a rise in outdoor recreation demands and visits is being observed 
locally 

 The Forest continues to be a favorite destination for natural passive recreation 
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3.6 Assessing Scenic Character 

3.6.1.1 Introduction  
This portion of the assessment evaluates the information available, conditions, trends, 
contributions, and information gaps regarding scenic character. Information evaluated for scenic 
character includes: 

• Scenery management system inventories completed in 2012 and 2013: concern levels, 
visibility, scenic attractiveness, scenic classes, existing scenic integrity, scenic stability 

• Scenery management system scenic character description  

• Constituent information; National Visitor Use Monitoring (NVUM) user surveys and 
stakeholder participation in concern level identification 

• Recreation Facilities; point locations for developed and dispersed sites 

• Trail Access and Use; concern level identification 

• Roads Access and Use; concern level identification 

• Mapping of national trails, wild and scenic rivers, wilderness, inventoried roadless areas, 
research natural areas 

• Visual quality objectives and visual management direction from the revised land and 
resource management plan dated 1997 

• Recreation opportunity spectrum maps of opportunity settings 

• National Wild and Scenic Rivers Comprehensive River Management Plan 

Scenery varies depending on existing natural features including vegetation, water features, 
landform and geology, and human-made elements. When people experience the landscape, 
scenery combines all the ecological features and the human elements.  Scenic character is a 
combination of the physical, biological, and cultural images that give an area its scenic identity 
and contributes to its sense of place. Scenic character also describes the existing or desired set of 
valued aesthetic attributes that express the positive image of the current landscape.  

The landscapes of the EYNF have a wide variety of features providing for some of the most 
spectacular scenery in the world.  People are drawn to El Yunque for its diverse vegetation, 
tranquility, inspiring scenery, and cool, clear water that provides an escape from the tropical heat. 
The EYNF area has a variety of scenic settings from dense, enclosed rain forest picnic areas and 
trails to cloud covered peaks and observation towers, which on clear days have vistas of both the 
Atlantic Ocean and the Caribbean Sea. The Forest also has many prehistoric and historic sites 
adding richness of character and culture. 
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3.6.1.2 Existing Condition 
The natural scenic beauty of the Forest stands out, making it a major local and international 
recreation destination. The El Yunque mountain landscapes are magnificent, a focal point viewed 
from anywhere within a 30 kilometer radius.  Roads off-forest as well as most Forest roads, trails, 
and recreation sites have high concern for viewing scenery, especially the PR-191 Recreation 
Corridor.  

Large areas of the Forest contain naturally evolving landscapes where processes occur with very 
little human intervention. The scenic character is intact with only minute if any deviations, such 
as non-motorized trails.  These areas include El Toro Wilderness Area and Mameyes Research 
Natural Area.  

Most of the remaining Forest area has a naturally appearing scenic character. Deviations in the 
scenic character borrow from elements in the landscape. Roads and trails are a part of the 
naturally appearing landscape, offering opportunities to view scenery. Historic structures, such as 
Mount Britton or Yokahu Tower, are noticeable, but borrow from landscape elements and are 
positive cultural elements in the landscape adding to the valued scenic character.  

Evidence of human activities and management is noticeable along roads and trails where 
administrative facilities and recreation developments such as visitor centers, parking areas, 
trailheads, and picnic areas are noticeable, but remain subordinate to the scenic character being 
viewed. The landscape has a slightly altered scenic character from these activities.  

Communication sites, major utility corridors, and some administrative facilities begin to dominate 
landscape features by adding forms and lines to the landscape. These areas have a moderately 
altered scenic character, where the activities dominate the valued scenic character, but borrow 
from valued attributes such as color, shape, edge effect, and pattern of natural openings, 
vegetative type changes, or architectural styles outside the landscape being viewed. 

3.6.1.3 Trends and Drivers 
The Forest continues to be one of the most popular recreation areas in Puerto Rico, and more 
demand and use are anticipated for viewing natural features or scenery, hiking, viewing wildlife, 
driving for pleasure, relaxing, visiting the El Portal Visitor Center, and picnicking.  

Due to the heavy concentration of recreation areas in the PR-191 Recreation Corridor, traffic 
congestion and overcrowding of favorite sites and parking areas continues to be a problem. 
Recreation use beyond capacity may cause natural resource damage adjacent to recreation sites, 
roads, and trails, affecting the naturally appearing scenery adjacent to these areas. Traffic 
congestion may affect access and opportunities to view scenery. 

The population growth of regions surrounding the Forest and urban development encroaching on 
lands adjacent to the Forest bring challenges for managing scenery. Abrupt changes from a rural 
or urban setting to natural or naturally appearing setting are often quite apparent.   

Changes to scenic conditions across the landscape mostly occur through natural processes such as 
hurricanes, tropical storms, tree falls, and landslides with naturally evolving landscapes. These 
natural disturbances will continue to shape the vegetation and landform features of the landscape. 
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3.6.1.4 Scenic Character Contribution to the Socioeconomic Landscape 
The Forest is the only tropical rain forest in the National Forest System and renowned for its 
natural scenic beauty. EYNF also contains the largest block of tropical forest essentially 
unchanged by human intervention in Puerto Rico (USDA Forest Service 1997).   

Cascades, pools, and water falls throughout the landscape, immensely diverse vegetation and 
steep landforms of El Yunque combine to make a distinctive landscape. The water, landform, and 
vegetation attributes provide for unique and outstanding scenic quality with a variety and 
vividness provided by lush and diverse vegetation. The intactness of the landscapes along with 
the unique cloud condensation combines to provide mystery across the landscape. 

Main recreation activities include viewing scenery, nature photography, driving for pleasure, 
hiking, picnicking, and water play.  According to 2006 and 2011 National Visitor Use Monitoring, 
about 80 percent of visitors participated in viewing natural features or scenery with about 20 
percent of visitors listing viewing scenery as a main activity, and over 50 percent used a “scenic 
byway” in 2011 (USDA Forest Service 2012a, 2012b). 

It is important to manage scenic resources to ensure a quality sightseeing experience for the 
public.  Scenery is an integral component of all forest settings, and contributes to the quality of 
the users’ experience.  Providing a natural appearing landscape for these visitors is important 
since Forest visitors rank scenery and attractiveness of the forest landscape as very important 
(USDA Forest Service 2012a, 2012b). 

3.6.1.5 Information Needs 
Collaboration with the public will continue to provide necessary constituent information to 
determine desired conditions for scenery during plan revision. No other information needs are 
anticipated since all Forest planning components of the scenery management system were 
completed for the EYNF in 2012 and 2013. 

3.6.1.6 Summary 
Visitors are drawn to the EYNF for its natural scenic beauty comprised of immensely diverse 
vegetation, steep landforms, clear streams, and waterfalls.  Roads off-forest as well as most Forest 
roads, trails, and recreation sites have high concern for viewing scenery. Providing a natural or 
naturally appearing landscape is important to meet the expectations of these visitors. Currently, 
about 60 percent of the Forest has natural scenic character, and about 39 percent has a naturally 
appearing scenic character (USDA Forest Service 2013b). Noticeable human-caused changes to 
scenic character occur along roads and trails through recreation or administrative developments. 
The trend of recreation use beyond capacity may cause natural resource damage adjacent to 
recreation sites, roads, and trails, affecting the naturally appearing scenery adjacent to these areas. 
Forest visitors and adjacent landowners are sensitive to noticeable changes in the landscape 
whether they are human caused or the result of natural processes. 

Most changes to scenic conditions occur through natural processes resulting in naturally evolving 
landscapes. Natural disturbances affecting scenic conditions include hurricanes, tree falls, and 
landslides. These natural disturbances have the potential to affect the dominant scenery attributes 
of water features, landform, and vegetation. However, the stress these natural processes place on 
scenery is minor due the resilience of the rainforest to natural disturbances and its ability to 
recover quickly after hurricanes, tropical storms, and landslides. The risk for long-term loss of 
scenery attributes to natural processes is low. All dominant and minor scenery attributes of the 
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valued scenic character are present and are likely to be sustained through time and ecological 
progression (USDA Forest Service 2013a). 

3.6.1.7 Literature Cited 
USDA Forest Service. 1995. Landscape aesthetics: A handbook for scenery management. 

Agriculture Handbook 701. 

USDA Forest Service. 1997. El Yunque National Forest land and resource management plan. El 
Yunque National Forest, Southwestern Region. 

USDA Forest Service. 2010. Caribbean National Forest national wild and scenic rivers 
comprehensive river management plan. El Yunque National Forest, Southwestern Region. 

USDA Forest Service. 2012a. 2006 National visitor use monitoring (NVUM) report. 

USDA Forest Service. 2012b. 2011 National visitor use monitoring (NVUM) report. 

USDA Forest Service. 2013a. Scenic character description: El Yunque National Forest. Hill, N.; 
unpublished. 

USDA Forest Service. 2013b. Scenery management system inventory report: El Yunque National 
Forest. Hill, N.; unpublished. 

3.7 Assessing Renewable and Nonrenewable Energy and 
Mineral Resources 

This assessment identifies and evaluates existing information relevant to the EYNF region for 
renewable and nonrenewable energy and mineral resources.  Energy sources may include wind, 
hydropower, solar, and biomass.  Mineral resources include locatable mineral deposits, leasable 
minerals, and mineral materials. 

3.7.1.1 Information 
The assessment process considered the following information: 

• Forest Plan Comprehensive Evaluation Report 

• Research publications 

• Lands records 

• USGS reports 

• Utility corridors permits 

Geologic Conditions 
Minerals and rocks can tell a lot about the history of Puerto Rico and how the Island and the 
Luquillo Mountains came to be.  The current geographic location of Puerto Rico was a deep 
ocean during the Cretaceous Period (Meyerhoff 1933; Pico 1974).  A chain of islands, now called 
the Greater Antilles, appeared by submarine volcanic eruptions along the Caribbean plate. The 
history of how the Island was formed is an important indicator to what minerals is available and 
how accessible they are today. 
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Compared with the geology on the islands of Hispaniola and Cuba, fault and valley formation 
have played relatively minor roles in the geologic history of Puerto Rico, yet two distinct 
northwest-trending fault zones divide the Island into three major structural blocks (Harris et al. 
2012). 

Recent Luquillo’s Long-term Ecological Research findings detail the geological conditions of the 
Luquillo Mountain range (Browak et al. 2012).  Puerto Rico is located in one of the most 
dynamic regions on the planet, with hurricanes, landslides, tsunamis, and earthquakes all 
occurring with significant frequency (Brokaw et al. 2012).  Much of this is because of Puerto 
Rico’s location at the junction of the American and Caribbean crustal plates (Masson and Scanlon 
1991; Brink et al. 2006).  Puerto Rico is the smallest Island of a large volcanic island-arc (the 
Greater Antilles) that developed during the Cretaceous, about 100 million years ago (mya), along 
a broad, strike-slip zone between these crustal plates.  Although the islands are primarily volcanic 
in origin, only dormant volcanoes are currently found in the Greater Antilles. 

Weaver’s description of the Luquillo Mountains environmental setting discusses forest geologic 
formation (Weaver 2012).  Island chains may form through compression, the subduction of one 
oceanic crustal plate under another, causing magma generation beneath the upper plate and 
volcanism on the surface of that plate (Donnelly 1996).  Before the Cretaceous (a period from 
145 to 65 million years ago), the geographic site that Puerto Rico currently occupies was a deep 
ocean (Meyerhoff 1933; Picó 1974). In the Early Cretaceous, the site was characterized by 
submarine volcanic eruptions and the gradual appearance of transitory islands. In the Late 
Cretaceous, a chain of islands appeared, growing into a large volcanic island that extended from 
the Dominican Republic to the Virgin Islands.  Puerto Rico, situated on the northern edge of the 
Caribbean plate, is part of this Island arc complex (Bawiec 2001). 

Puerto Rico has undergone a full cycle of mountain development subsequent to its emergence in 
the Miocene and is now relatively stable in terms of volcanic activity, as the most recent volcanic 
eruption occurred at least 30 mya (Seeders 1971).  There is still, however, considerable seismic 
activity in the area.  The largest earthquake in the past century (7.5 on the Richter scale) occurred 
in 1918 and originated in the Mona Passage (Lopez- Venegaset a1. 2008).  This and a subsequent 
tsunami caused 116 deaths. Earthquakes of magnitude 3.0 or above are common in Puerto Rico. 

The Island of Puerto Rico is a rugged mountain mass that has been described as a “heap of 
volcanic debris” (Hodge 1920; Mitchell 1954).  The core of Puerto Rico is an east-west trending 
body that was formed in association with Cretaceous and Tertiary volcanoes.  Tilted beds of 
clastic and carbonate sediments flank this volcanic core and form an apron-like structure that is 
progressively younger toward both the Caribbean and the Atlantic coasts.  

Forest resources and their history the Luquillo Mountains were first described as monadnocks 
(i.e., residual isolated peaks or mountains) not because of structural resistance or lack of stream 
erosion but rather due to uparching and faulting (Beinroth 1969, Mitchell 1954).  The mountains 
are part of a volcanic-plutonic province that is underlain by rocks ranging in age from Early 
Cretaceous to Mid-Eocene (i.e., about 45 million years ago).  Marine volcanoclastics (i.e., 
breccia, conglomerate, mudstone, and sandstone) underlie about 80 percent of the Luquillo 
Experimental Forest and intrusive rocks (i.e., the quartz-diorite Río Blanco stock) most of the 
remainder (Cox and Briggs 1973; Seiders 1971).  A contact metamorphic zone surrounds the Río 
Blanco stock. 

The Luquillo Mountains are the eastern terminus of the volcanic core of Puerto Rico and are the 
dominant geologic feature on the eastern end of the Island.  Geologically, they are best described 
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as a tilted fault block dominated by northwest-trending faults and northeast-trending folds 
(Scatena 1989).  The Luquillo Mountains are underlain by volcaniclastic rocks, plutonic quartz 
diorite intrusions, and contact metamorphic rocks that were all derived from a similar andesitic 
magma during the Cretaceous and lower Tertiary, about 50 to 100 mya (Seiders 1971).  The 
source of the volcaniclastic sediments was an active volcanic complex that was standing at or 
near sea level. 

Following the accumulation of volcaniclastic debris in the marine environment, late Eocene or 
early Oligocene tectonic activity about 30 to 40 mya uplifted this material.  The subsequent 
intrusion of plutonic rock (the quartz-rich dioritic Rio Blanco complex) marked the last phase of 
igneous activity in the area and caused the formation of contact metamorphic rocks when the hot 
igneous intrusion contacted the existing volcaniclastic rock.  This contact metamorphism 
produced the erosion-resistant rocks that now underlie the major peaks of the Luquillo 
Mountains.  This period of tectonic activity was followed by a period of stability until the middle 
Miocene, about 10 mya, when the Caribbean plate drifted eastward and the Greater and Lesser 
Antilles began to assume their present configuration. Since the end of the Eocene 34 mya, the 
regional tectonics of Puerto Rico and the Virgin Islands has been dominated by left-lateral slip 
between the North American and Caribbean plates (Masson and Scanlon 1991). 

The Luquillo Mountains rise to an elevation of 1,074 meters and are flanked by a coastal plain to 
the north, east, and south that is 8 to 16 kilometers wide (Weaver 2012).  Within the Luquillo 
Mountains, the rugged landscape has three major peaks (El Yunque Peak, East Peak, and El Toro 
Peak) and four main valleys that correspond to the four major rivers (the Espiritu Santo, the 
Mameyes, the Fajardo, and the Icacos Blanco).  

Hill slopes in the Luquillo Mountains are steep and form well-defined convex concave catenas.  
Ridge tops are typically well-defined cuchillo or knife-like divides.  Lower hills lope segments 
are generally concave where they pass into first-order valleys and straight where they join 
perennial channels.  The major physical processes acting on these hills lopes include landslides, 
slope creep, debris flows, and tree throws (Scatena and Lugo 1995).  These processes occur 
throughout the Luquillo Mountains, but their frequency, magnitude, arid ecological significance 
vary with the bedrock geology, elevation, and forest type (Larsen and Torres Sanchez 1996; 
Larsen 1997). 

Harris et al. (2012) indicate that bedded volcanoclastic rocks underlie most of the northern 
Luquillo Mountains (Harris et al. 2012).  In the Bisley area, these sedimentary rocks are members 
of the lower Cretaceous, Albian age, Fajardo Formation (Briggs and Aguilar Cortés 1980).  The 
source of clastic sediment for these rocks was an active volcanic complex standing at or near sea 
level (Seiders 1971b).  Volcanic debris was deposited into moderately deep water after it was 
transported and reworked by submarine slides, turbidity currents, ash flows and ash falls.  
Alternating episodes of rapid volcanoclastic deposition and slow pelagic sedimentation resulted 
in a net accumulation of approximately 7,600 meters of sediment (Seiders1971b). 

The bedrock underlying the Bisley Experimental Watersheds has been mapped as the upper thick-
bedded tuff unit of the Fajardo Formation (Briggs and Aguilar Cortés 1980).  This unit consists of 
thick-bedded, very dark- to light-bluish-gray and dark-greenish-gray tuff that is interbedded with 
thick-bedded to massive tuff breccias and thin- to thick-bedded tuffaceous and stone (Harris 
2012).  The typical thick-bedded tuff weathers to an olive gray color, whereas the tuffaceous 
sandstone weathers to a pale brown color.  The total thickness of this unit ranges from 800 
to1,100 meters. 
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Within the Bisley Experimental Watersheds, outcrops of bedrock are generally limited to the 
headwaters of the mainstream channels.  The dominant exposures are thick-bedded tuffaceous 
and stones that are saprolitic and riddled with clay-lined faults, and joints (Harris 2012).  Primary 
sedimentary structures are difficult to distinguish, but conglomeritic lenses and well-indurated 
siltstone beds are definable.  Relic grains of plagioclase and mafic minerals are recognizable in 
some hand specimens.  Weathering of these mafic, quartz-poor rocks produces a clay-rich, sand 
poor residuum; however, where intersecting joint planes breaks out crops, resistant angular 
boulders can be formed.  The size and shape of these boulders are similar to those found along 
stream channels and drainages 

Bedrock under the Icacos Valley is quartz diorite, and volcaniclastic rocks underlie most of the 
Mameyes and Espiritu Santo valleys, where the Bisley Experimental Watersheds and EI Verde 
Field Station are located. Bedrock underlying the Bisley Experimental Watersheds is mapped as 
the Fajardo formation (Briggs and Aquilar-Cortes 1980), whereas the EI Verde Field Station 
research area is underlain by the Hato Puerco formation (Seiders 1971).  The two formations have 
a similar chemistry and origin, but the Hato Puerco formation tends to produce larger boulders 
when weathered.  

Weathering rates on the two bedrock types are rapid, resulting in large hydrologic exports of both 
dissolved and particulate matter to the sea (McDowell and Asbury 1994).  Geochemical 
techniques suggest that the quartz diorite Rio Blanco formation in the Icacos Valley is weathering 
at the rate of 0.58 ern per millennium, making it one of the fastest weathering granitic terrains 
that has ever been measured (White and Blum 1995; White et al. 1998).  The rate of export of 
sediment from the Icacos basin is 3,200 kg ha-1 v'. and silica (SiOz) loss occurs at a rate of 487 
kg ha' y-l (McDowell and Asbury 1994).  Work on the chemistry of tributaries to the Icacos 
suggests that a primary driver of this rapid weathering rate is the rapid physical denudation 
associated with landslides, which expose fresh mineral surfaces to weathering (Bhatt and 
McDowell 2007).  Landslides occur frequently throughout the Luquillo Mountains, but they are 
largest and most common in higher-elevation areas where slopes are steep and in areas underlain 
by quartz diorite bedrock such as the Rio Icacos valley (Larsen and Torres- Sanchez 1996).  
Weathering in the volcaniclastic terrain is also high, with sediment losses of 150 to 330 kg ha-1 s' 
and SiOz losses of 180 to 400 kg ha-1 y-l (McDowell and Asbury 1994).  

The drainage network of the Luquillo Mountains consists of concave valleys and a dense network 
of intermittent, zero-order swales and gullies draining into first order channels with steep 
gradients.  Most channels are boulder and bedrock-lined, with steep sides that tightly confine and 
structure them. Channels of the upper Icacos valley and some reaches of the Mameyes (Bafio de 
Oro) are notable exceptions, as the quartz diorite bedrock (Rio Blanco formation) of the Icacos 
valley weathers to produce large amounts of quartz sand and broad, sand-filled channels.  
Waterfalls are common throughout the Luquillo Mountains, and high falls (greater than 3 meters) 
represent an important barrier to the upstream passage of aquatic organisms (Covich et al. 2006, 
2009; Kikkert et al. 2009; Hein et al. 2011). 

Geologic Resources 
Geologic features with important scientific value significant to natural resource management or 
human health and safety to include landforms, bedrock exposures, aquifers, recharge areas, 
ground-water dependent ecosystems, caves, cave resources and associated cave ecosystems, karst 
features, paleontology, geologic and paleontologic special interest areas, interpretive sites, and 
recreational collecting sites for rocks, fossils and mineral (FSM 2880).  Important geologic 
features for El Yunque: 
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• El Yunque Peak 

• El Cacique Peak 

• East Peak 

• Rio Blanco Upper Watershed Valley 

• Rio Cristal Floodplain 

Geologic hazards include those conditions that create a threat to life or property to include mass 
wasting, seismicity, volcanism, flooding, subsidence, seiches, reactive soils, toxicity associated 
with mineralization, acid mine drainage, and naturally occurring hazardous materials and gases, 
such as asbestos and radon.  Important geologic hazards for EYNF include: 

• Rio Blanco Quartz-Diorite intrusion 

• Mass wasting in Rio Blanco Watershed 

• Mass wasting in Rio Espiritu Santo Watershed 

Mineral Activity 
There are two main zones where minerals occur in the Luquillo Mountains.  The northern zone 
with gold deposits and the southern zone with copper and related iron oxides, sulfur, and traces of 
mercury. 

A recent geologic summary for Puerto Rico outlined the following sequences, four of which 
account for 96 percent of the Luquillo Experimental Forest (Bawiec 2001; Seiders 1971). 

• Augite andesite porphyry (TKap)—Intrusive rocks of the Late Cretaceous. 
• Daguao formation (Kd)—Massive andesitic breccia, hyaloclastic breccia, and fine 

grained volcanoclastic rocks. Daguao, the oldest mapped sequence, is assumed to be 
Early Cretaceous. 

• Figuera lava (Kf)—Pillowed andesitic lava flows. Figuera is also assumed to be Early 
Cretaceous. 

• Fajardo formation (Kfa)—Tuffaceous sandstone-siltstone, and tuff breccia of Albian age 
(i.e., Cretaceous, about 100 to 110 million years ago). 

• Hato Puerco formation (Kh)—Andesitic to basaltic volcanic sandstone, breccia, 
conglomerate, and basaltic lava flow of middle Cenomanian age (i.e., Late Cretaceous, 
about 85 to 100 million years ago). 

• Lomas formation (Klo)—Basaltic to andesitic lava, volcanic breccia, and sandstone. Age 
has not been established. 

• Quaternary alluvium (Qa)—Sand deposits and quaternary alluvium. The alluvium is 
found in mountainous river valleys and the surrounding lowlands. 

• Río Blanco unit (TKh)—A highly magnetic pluton that dates to 46 million years ago. The 
stock intrudes the Fajardo, Hato Puerco, Lomas, and Tabonuco formations. 

• Tabonuco formation (Kta)—Calcareous and tuffaceous sandstone-siltstone and volcanic 
breccia of Albian age. 

Tuffaceous sandstone, siltstone, breccia, conglomerate, and quartz diorite parent materials 
underlie the lower montane and montane forests in the Luquillo Experimental Forest (Bogart et 
al. 1964).  Two zones of mineral occurrence are found within the Luquillo Mountains—a northern 
zone with gold deposits and a southern zone with copper and related iron oxides, sulfur, and 
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traces of mercury.  A review of early Spanish mining documents indicates at least 23 sites 
associated mainly with gold placer mining operations were set up along prominent Luquillo 
Mountain streams (Cardona 1984).  Today, the surnames of past miners such as Guzmán, 
Jiménez, and Toro survive on U.S. Geological Survey quadrangle maps as part of the Forest’s 
legacy.  Gold also played a role in the naming of streams such as Río de la Mina and Quebrada 
Baño de Oro. 

Energy and Mineral Development 
Currently the only activity permitted is the use small amounts of salable minerals, such as soil, 
sand, and rock, for administrative purposes only.  Removal of salable minerals by the public is 
not permitted.  No efforts are being taken to develop energy sources in El Yunque.  There is no 
hardrock mineral activity occurring.  There is no known coal, oil and gas or geothermal resources. 

Potential for Energy Activity 
The Forest potential for energy activity has not been studied.  Nevertheless, an assessment of 
alternate sources of energy in forest operations was conducted in 2010 (Arruda et al. 2010).  
Solar, wind, hydro and geothermal power were considered.  This study provides basic information 
on potential EYNF uses for energy activity.  There is one hydroelectric dam on the Forest.  The 
facility is managed by “Autoridad de Energia Electric” which is the Puerto Rico electric power 
company.  This facility serves communities in Naguabo. 

Table 3-23. Alternate sources of energy in Forest operations 
Energy 
Source Potential Remarks 
Solar Low El Yunque receives 4.34 kWk/m2/day of solar radiation at Catalina-El 

Portal sites.This ranks in the 45th percentile of global solar radiation (WPI 
2010) 

Wind Low Strong winds and tropical storms represent a threat to windmills 
Hydroelectric High Major streams represent an option for energy generation 

Potential for Mineral Activity 
The potential for mineral activity on the forest is low.  Mineral exploitation remains a topic of 
historical interest rather than a current issue.  Intense mineral exploration occurred during the 
Spanish period.  During, the post Columbian period, small amounts of gold and copper were 
mined in the Forest.     

Gold bearing skarn deposits, especially surrounding the Rio Blanco stock in the Sierra de 
Luquillo, were discovered and first worked by the Spanish in the early 1600s (Cardona 1984).  
While the production appears to have been limited to several small adits, the zone of alteration is 
an extensive 2- to 4-kilometer-wide zone surrounding the entire Rio Blanco stock.  Placer gold 
deposits persist for nearly the entire distance of 10 kilometers to the Atlantic Ocean.  Garnet, 
epidote, chlorite, pyrite, and chalcopyrite are the predominant minerals within the best known 
occurrences (Baweic 2001).  We do not know if these minerals occur in deposits that would be of 
commercial value.  

There are no known available leasable minerals such as oil, gas, coal or geothermal resources.  
No attempts have been made to find or lease such minerals.  The public has not expressed interest 
in recreational access to the placer gold deposits on the Rio Blanco stock.  There are no mineral 
withdrawals on the Forest.   
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Trends Affecting Energy and Mineral Activity 
Weathering of these mafic, quartz-poor rocks produces a clay-rich, sand-poor residuum; however, 
where intersecting joint planes breaks outcrops, resistant angular boulders can be formed.  The 
size and shape of these boulders are similar to those found along stream channels and drainages.  
A study showed that the effects of high temperature and precipitation caused solute fluxes from 
the Rio Icacos Watershed showed the fastest documented chemical weathering rate of granitoid 
rocks on the Earth’s surface. 

Abandoned Mines 
La Mina is the only abandoned mine.  There is no need of reclamation or restoration. 

Energy Transmission Corridors 
There are existing energy transmission corridors on the Forest.  These corridors are defined as 
“any geographic area experiencing electric transmission capacity constraints or congestion that 
adversely affects consumers”.  These consist of electrical right-of-ways permitted to AEE.  The 
areas cover 14.52 acres.  As of 2013, there are no new right-of-way requests.   

Contribution to Sustainability 
The value and quantities of mineral products produced or collected can be used as an indicator of 
maintenance or enhancement of long-term socioeconomic benefit to meet needs of society 
(USDA Forest Service 2011).  The assessment shows no active mineral activity on EYNF and its 
region since 1997.  The contribution of mineral activity in the plan area to the social and 
economic conditions of EYNF region remains low.  The contribution of energy activity is greater.  

3.7.1.2 Information Gaps 
• More information on which minerals are available for extraction, are suitable to be 

leased, and their uses is needed before deciding and creating a management plan for the 
management of usable and leasable minerals. 

• Solar radiation data for EYNF. 

3.7.1.3 Key Findings 
 EYNF contribution to energy activity remains low for wind energy and for hydropower.  

The EYNF region serves as a pillar for the Island’s social and economic development 
primarily thru the tourism and recreation sectors.  There is one windmill farm located of 
the Forest in the Rio Blanco Watershed valley.  Highly erodible soils, steep hills and 
narrow valleys reduce the potential for wind energy facilities within or near the Forest.  
There is one hydroelectric on the Forest.  However, formal designations such as 
wilderness, research natural area and wild and scenic review severely limit the potential 
establishment of hydroelectric dams within the Forest even when the land produces vast 
amounts of water. 

 EYNF contribution to minerals activity remains low.  Low quantities of minerals within 
the Forest reduce potential for commercial activity.  Even recreational minerals activity 
interest has decreased. 
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3.8 Infrastructure 

3.8.1.1 Introduction 
This assessment identifies and evaluates internal and external infrastructure relevant to the plan 
area.  Infrastructure refers to the recreational facilities, transportation and utility corridors, Forest 
road system, general Forest facilities, and other infrastructure such as dams, communication 
towers, and bridges. 

Infrastructure external to the Forest is also relevant to management of the plan area.  The 
surrounding roads and facilities have an effect on accessibility into the Forest and how the Forest 
manages and depicts use of resources.   

3.8.1.2 Information 
The information review included: 

• Infrastructure Database 

• Road Analysis Process Report 

• Comprehensive Evaluation Report 

• Facilities Master Plan 

• Regional Planning Document 

• Municipal plans 

• Research publications 

• Forest work plans 

3.8.1.3 Current Condition  
The Forest infrastructure supports recreation, communications, access, water supply, research, 
and resource management.  Internal infrastructure is located within the EYNF boundary.  External 
infrastructure considered covers the EYNF region. 

Roads within the Forest Boundary 
The road system through the Forest has served a variety of needs since they were constructed 
during the 1930s.  Originally constructed for recreational uses and access to resources and 
communication sites, it has been developed and now serves commercial, recreational and 
administrative purposes, and provides access to private lands and research sites.  Roads are vital 
resources to the Forest; however, intense road maintenance is needed on many of them. 

There are 11.27 miles of inventoried, classified National Forest System roads in the Forest 
transportation inventory.  Sixty percent are managed and maintained for public use with high 
clearance vehicles, 38 percent for low clearance vehicles, and 2 percent are unclassified roads.  
The unclassified roads include roads present at the time of the land acquisition or those created in 
order to access private properties, and many have been closed to public access by means of 
closure orders.  
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There are five maintenance levels (also referred to as levels) used by the Forest Service to 
determine the work needed to preserve the investment in the road.  These maintenance levels are 
described in FSH 7709.58–Transportation System Maintenance Handbook.  Levels 3, 4, and 5 
provide access for passenger car traffic and make up the backbone of the Forest transportation 
system. 

The following table summarizes the miles of roads under Forest Service, State, and local 
jurisdiction.  Classified roads are wholly or partially within or adjacent to Forest lands and are 
determined to be needed for long-term motor vehicle use, including State roads, privately owned 
roads, NFS roads, and other roads authorized by the Forest Service. 

Other roads (unclassified 2) on National Forest System land have been identified in the field and 
added to the Forest transportation inventory.  There are 0.40 miles of these unclassified roads.  
Most of these roads have been created to access private properties surrounded by Forest Service 
lands or where already present at the time of the land acquisition.  These roads are awaiting 
management decisions on whether or not to include them as part of the transportation system or to 
decommission or restrict them to further use.  Many have been closed to public access by means 
of closure orders.
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Table 3-24. EYNF classified road system 

 

ROAD ID NAME Road Distance (Miles) JURISDIC
TION OBJ MAINT LEVEL OPER MAINT LEVEL SURFACE TYPE

FR 10 EL YUNQUE TOWERS 2 FS 2 - HIGH CLEARANCE VEHICLES 2 - HIGH CLEARANCE VEHICLES AC - ASPHALT

FR 11 WATER TANK ROAD 0.13 FS 2 - HIGH CLEARANCE VEHICLES 2 - HIGH CLEARANCE VEHICLES AGG - CRUSHED AGGREG   

FR 12 SONADORA ROAD 0.94 FS 2 - HIGH CLEARANCE VEHICLES 2 - HIGH CLEARANCE VEHICLES AGG - CRUSHED AGGREG   

FR 13 LA MINA HOUSE ENTRANCE ROAD 0.11 FS 3 - SUITABLE FOR PASSENGER CAR3 - SUITABLE FOR PASSENGER CARAC - ASPHALT

FR 14 STONEHOUSE ENTRANCE ROAD 0.04 FS 3 - SUITABLE FOR PASSENGER CAR3 - SUITABLE FOR PASSENGER CARAGG - CRUSHED AGGREG   

FR 27 PICO DEL ESTE 4.3 FS 5 - HIGH DEGREE OF USER COMFOR5 - HIGH DEGREE OF USER COMFORAC - ASPHALT

PR 9915 BISLEY 0.81 FS 2 - HIGH CLEARANCE VEHICLES 2 - HIGH CLEARANCE VEHICLES AGG - CRUSHED AGGREG   

PR 915 CRISTAL 2.95 FS 2 - HIGH CLEARANCE VEHICLES 2 - HIGH CLEARANCE VEHICLES AGG - CRUSHED AGGREG   

MR 1 SANDOVAL 0.5 LOCAL 5 - HIGH DEGREE OF USER COMFOR5 - HIGH DEGREE OF USER COMFORBST - BITUMINOUS SURFA  

MR 2 CUBUY 0.5 LOCAL 2 - HIGH CLEARANCE VEHICLES 2 - HIGH CLEARANCE VEHICLES BST - BITUMINOUS SURFA  

PR 186 EL VERDE 6.9 STATE 5 - HIGH DEGREE OF USER COMFOR5 - HIGH DEGREE OF USER COMFORAC - ASPHALT

5.6 STATE 5 - HIGH DEGREE OF USER COMFOR5 - HIGH DEGREE OF USER COMFORAC - ASPHALT

5.3 STATE 1 - BASIC CUSTODIAL CARE (CLOSE1 - BASIC CUSTODIAL CARE (CLOSEAC - ASPHALT

PR 903 EXPERIMENTAL STATION 0.2 STATE 5 - HIGH DEGREE OF USER COMFOR5 - HIGH DEGREE OF USER COMFORAC - ASPHALT

PR 946 LA CONDESA 1.25 STATE 3 - SUITABLE FOR PASSENGER CAR3 - SUITABLE FOR PASSENGER CARBST - BITUMINOUS SURFA  

PR 963 GIRL SCOUT CAMP 0.1 STATE 4 - MODERATE DEGREE OF USER CO4 - MODERATE DEGREE OF USER COBST - BITUMINOUS SURFA  

PR 988-1 RIO CHIQUITO 1.35 STATE 4 - MODERATE DEGREE OF USER CO4 - MODERATE DEGREE OF USER COAC - ASPHALT

2 STATE 4 - MODERATE DEGREE OF USER CO4 - MODERATE DEGREE OF USER COAC - ASPHALT

2.21 STATE 4 - MODERATE DEGREE OF USER CO4 - MODERATE DEGREE OF USER COAC - ASPHALT

0.28 STATE 3 - SUITABLE FOR PASSENGER CAR3 - SUITABLE FOR PASSENGER CARAC - ASPHALT

0.34 STATE 1 - BASIC CUSTODIAL CARE (CLOSE1 - BASIC CUSTODIAL CARE (CLOSEAC - ASPHALT

PR 9948 LA MARINA 2.39 STATE 4 - MODERATE DEGREE OF USER CO4 - MODERATE DEGREE OF USER COBST - BITUMINOUS SURFA  

PR 9966 JIMENEZ 2.31 STATE 5 - HIGH DEGREE OF USER COMFOR5 - HIGH DEGREE OF USER COMFORAC - ASPHALT

PR 9983 LA PERLA 0.61 STATE 2 - HIGH CLEARANCE VEHICLES 2 - HIGH CLEARANCE VEHICLES AGG - CRUSHED AGGREG   

PR 9938 MT. BRITTON LOOP

PR 191 PALMER-NAGUABO

PR 988-2 SABANA / CATALINA
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Map 3-5. EYNF classified transportation system 
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Table 3-25. Unclassified roads at the Caribbean National Forest 
Name Road Distance (miles) 
Aserradero 0.022 
Montesereno 0.019 
Starkist 0.005 
Boneyard 0.010 
Restaurant 0.018 
Florida 0.040 
Porrata 0.044 
Track 14A 0.030 
Aleman 0.017 
Arroyo North-South 0.045 
Arroyo East-West 0.151 
Davila  

The road to Sonadora will provide access only to ecosystem management, research, cooperative 
agencies, and to the State potable water managers (ONDEO/AAA) to their work areas.  Public 
access for recreational use is not encouraged and at this time, the road is under a formal closure 
order. 

Bisley gives access to research plots as well as to trailheads under the recreational trail system.  
The access is and will remain pedestrian access.  The vehicular access will only be allowed for 
research projects and for search and rescue efforts if needed. 

External Roads 
The Commonwealth of Puerto Rico roads that provide access to the primary public attractions 
within the Forest include PR-191 (North and South), PR-966, PR-988, and a portion of PR-186.  
Of these roads, PR-191 North is the most heavily traveled roadway.  This road provides access to 
El Portal (the official visitor center for the Forest), and to many of the tourist-oriented attractions 
in the Forest such as picnic areas, hiking trails, waterfalls, observation towers, and mountain 
peaks. 

Access to PR-191 is available primarily from PR-3 at its intersection with PR-191 within the 
community of Palmer (Mameyes), located in the municipality of Rio Grande.  PR-191 (Triunfo 
Street) is poorly signed at its access point with PR-3, which occurs at an intersection with no 
signals. Furthermore, it is a narrow road through the community with uncontrolled parking 
occurring on both sides.  Many PR-3 drivers bypass the PR-191 entrance and utilize the PR-968 
entrance further to the east.  This entrance is also located within Palmer, but it is signalized at its 
intersection with PR-3 and it maintains two-way travel via PR-955 (Main Street).  (In contrast, 
the signed PR-191 route through town is only one way southbound.)   

PR-955 also has significant uncontrolled parking problems, which often restrict travel to a single 
lane.  Furthermore, the intersection of PR-191 and PR-955 is not aligned properly and has very 
restrictive turning radii, regardless of the direction of travel.  The narrow roadways through 
Palmer are of special concern to the frequent tour buses that take visitors to the Forest. 
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PR-191 is a two-lane roadway that runs north-south through the middle of the Forest.  On the 
north side, PR-191 starts at about sea level and rises approximately 30 meters in the first 3 
kilometers.  From that point on, it runs through the mountain, up to a maximum elevation of 750 
meters.  The south section of PR-191 starts at kilometer 8.8 of PR-31, west of Naguabo.  Traffic 
is permitted during the first 9.56 kilometers, where a gate marks the end of travel by vehicles in 
the north direction. Before 1981, when a massive landslide destroyed section of this road, it 
served as a connector between the north and south sectors of the Forest.  Since that time, there has 
been a controversy as to whether the road should be repaired and reopened to traffic or left in its 
present condition.  

In the north side, PR-191 starts at kilometer 30.6 of PR-3.  There is a gate at kilometer 13.2 that 
closes the road to traffic at that point, due to the condition of the road after the landslides.  During 
the first 5 kilometers, the pavement surface is in fairly good condition.  The traveled surface has 
an average width of 6.0 to 7.0 meters, with an average daily traffic of about 4,000 vehicles near 
El Portal.  From this point on, the width of the pavement is reduced to about 4.5 to 5.0 meters, 
reducing somewhat at sharp curves and creek crossings.   

In the southern side, the pavement during the first 3 kilometers has an average width of 5.5 
meters, which is reduced to about 4.5 meters up to the end of the traveled portion.  PR-191 on the 
south side carries an average daily traffic of 2,900 vehicles in its initial section near PR-31.  This 
volume is reduced to about 860 vehicles per day after the crossing of the Forest boundary.  The 
pavement on this section of PR-191 is in good condition. 

Road PR-988 has an extension within the Forest of approximately 6.7 kilometers.  It begins near 
kilometer 4.4 of PR-191, and it has an average width of about 4.7 meters.  It traverses mostly 
through the municipalities of Luquillo and Rio Grande.  Main attraction points along this road are 
Puente Roto and Angelito’s Trail.  After leaving the Forest, this road continues mostly in an east-
northeast direction, and it intersects PR-940 near PR-3, east of Luquillo.  The road is closed due a 
landslide which occurred in 2003. 

Road PR-9966, also known as Ramal Sonadora, is a short road with a length of approximately 2.7 
kilometers.  This road starts at kilometers 6.5 of PR-191, and it connects with Road PR-966 to 
intersect PR-3 at kilometer marker 29.5, between Rio Grande and Luquillo.  This road has a 
paved surface of an approximate width of 4.9 meters for its entire length.  At present, there is a 
reconstruction project for improvements of this road, such as improving drainage, and widening 
of curves.  Sightseeing is the main attraction along this road. 

Although the Forest boundary encompasses tracts of land that the U.S. Forest Service does not 
presently own, the environmental and transportation impacts of developments located within the 
boundary line have an effect on the Forest and therefore should be carefully evaluated for their 
beneficial and/or detrimental aspects.  The transit providers within the Forest are currently only 
outfitter tourist guides, which bring tourists from the metropolitan area to the Forest.  They use 
vans, mini-buses, and charter buses to bring visitors primarily from hotels, cruise ships and the 
airports to see the major scenic attractions.  Of the outfitters who were contacted, all stated that 
they were available to provide tours 7 days a week throughout the entire year. 

The Forest has a total of 454 parking spaces for visitors, which is generally a sufficient amount 
for normal park days, are not adequate for peak days such as weekends and holidays. Designated 
parking areas are proportionally placed to where certain attractions are more popular.  Drivers 
park wherever it is physically possible even if it is on roadside vegetation and despite “No 
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Parking” signs.  This causes congestion along the roadways and damage to the surrounding 
environment. 

Transit 
The transit providers within the Forest lands consist exclusively of outfitter tourist guides, which 
bring visitors to the scenic attractions primarily from hotels, cruise ships, and the San Juan 
International Airport.  Most of these outfitters offer a variety of packages to tourists and bring 
them to the forest using vans, mini-buses, and charter buses.  All of the outfitters contacted stated 
they were available to provide tours to interested parties 7 days a week, year round. 

Parking  
The Forest has a number of parking facilities located near its primary visitor attractions.  Most 
days, these parking facilities are adequate to support the amount of visitors arriving by 
automobile and by bus.  However, on peak days such as Memorial Day, Independence Day, and 
Labor Day weekends, the amount of visitors significantly overwhelm these parking spaces, 
causing serious congestion problems along the roadways and environmental damage to roadside 
vegetation, with drivers parking wherever physically possible, even if posted “No Parking” signs 
are present.  The street spaces are usually unmarked grass or paved shoulders that can support the 
listed number of spaces assuming normal car lengths.  At some locations, pole-mounted signs 
mark the endpoints of these “street” spaces. 

Although there is a total of 454 parking spaces for visitors to the Forest, certain attractions garner 
much more parking utilization other.  For example, the El Portal Visitor Center has 136 spaces or 
30 percent of the total parking capacity.  However, many local visitors realize that entrance to El 
Portal requires as entry fee and therefore bypass this Center in order to enter the remaining Forest 
areas free of charge.  Furthermore, some tour guides, which bring visitors from San Juan to the 
Forest simply drive into El Portal, pay an entrance fee based on head count in their shuttle, mini-
bus, or charter bus, and then immediately turn around and head straight for the attractions.  One 
major reason for this action is that the tour guides are trying to stay on a tight schedule and 
omitting the visitor center helps them meet this schedule.  A second reason why visitors in 
automobiles are bypassing the visitor center (other than financial) is that El Portal is some 
distance from the nearest attractions and no pedestrian pathway or shuttle system is currently 
available for visitors who wish to leave their vehicles at the visitor center.  

Unofficial parking also exists at kilometer 22.0 at the south closure of PR-191.  Visitors (mostly 
local residents from nearby communities) park their vehicles here and hike on the abandoned 
portion of PR-191, or they swim in a nearby river at this kilometer marker. 

Finally, some off-street spaces (approximately 12) are provided at the Quebrada Grande picnic 
area located in the western portion of the Forest on PR-186.  However, during a site visit in 2000, 
it appears that the Forest Service has shut down this picnic area since the parking lot is now 
gated. 

Buildings 
General Facilities. When looking at the infrastructure of EYNF it was found that many of the 
facilities lacked accessibility or proper use and care.  There are a high number of vacant facilities 
and lack of use for quarters while there was deterioration of the historic facilities.  There are high 
maintenance needs, low budgets, and low levels of maintenance that result in deteriorated 
facilities. 
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Catalina Service Center (Forest Headquarters). The Catalina Service Center is comprised of 
one main building and three separate buildings. The main building houses the supervisor’s office 
personnel, the Fire Operations Center, administrative areas, and general storage area.  The 
outbuildings are the modules used for fire cache, cultural resources laboratory, and general 
storage. Outbuildings also include the generator building that houses the electrical transfer switch 
unit, and the flammable storage building. 

The preceding facilities are located on Highway 191, kilometer 4.4, vicinity of Rio Grande, 
Puerto Rico.  The supervisor’s office and the service center are located on the same site.  This 
building, built in 1981, was expanded to its present footage area in 1996.  The expansion was 
needed to accommodate the supervisor’s office personnel that were transferred from the 
collocation condition with the Institute of International Tropical Forestry (IITF) in Rio Piedras.  
The present organization is using the facilities to its full capacity, including the designated 
wellness room that was converted into an office space to accommodate the ecosystem fire 
program.  This plan recommends the expansion and remodeling of the Catalina Service Center 
facilities to accommodate the fire program needs, locate all employees at this site, and retrofit 
facilities to meet current energy consumption goals.  The main strategy at this time is to retrofit 
the main office building and reconstruct the existing modules structure to a larger, energy 
efficient structure.  The construction of this new building will allow the final disposition of the 
existing modular buildings that were acquired to accommodate personnel and equipment during 
the main building expansion project.  The modules are presently used as ecosystem storage rooms 
and the fire cache facility.  At this moment, the modules operate within the required safety and 
health standards but are not an efficient area in terms of space utilization and energy 
consumption. 

As previously mentioned, the Catalina Interagency Fire Center will be located in the Catalina 
Service Center site.  This facility will be located at the exact place in where the modules are 
located at the present time.  When built, it will resolve the office space problem in Catalina and 
will provide a much needed dry storage space.  

The flammables storage building will remain as is and no changes are expected on its size or use. 

El Portal Del Yunque. The first floor of the main building at El Portal houses eight positions, 
one or two volunteers, one contractor manager, one interpretive association manager, and the 
operations leader responsible for the operation and maintenance of the center.  El Portal Rain 
Forest Center was designed to meet ADA accessibility standards.  A lack of focus in accessibility 
requirements by the contractor and contracted inspection resulted in numerous minor deviations 
that prevent the facility from being listed as accessible.  The most critical and obvious features 
are parking stalls and ramps slopes and there is a design completed to correct the deficiencies.  
Other features include lack of accessible urinal, direction in which doors open, height of sinks, 
and exhibits lack accessible (Braille) words.  

El Verde Site. El Verde site is made of one guardhouse, a garage, a dwelling, and a storage 
building.  The recommendation is to retain the dwelling for alternate uses, primarily for housing 
of volunteers, and the guardhouse, and decommission all other structures.  All the structures of 
this site are significant cultural resources and do qualify for the National Register of Historic 
Places.  None of the buildings meet Architectural Barriers Act standards.  There is a Forest 
Service-owned deep well at the site, but is not currently in use after a connection to the Puerto 
Rico Aqueduct and Sewer Authority was established.  
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Aviary Site. The Aviary site was vacated when the new aviary facilities were completed early in 
fiscal year 2008.  The site has buildings that are eligible for the National Register of Historic 
Places.   

A new aviary facility (5,000 square foot main building and 1-acre site) was constructed on Forest 
land in cooperation with the USFWS.  The facility is owned, and construction was funded by, the 
USFWS; while planning, design, and contract preparation and administration were provided by 
the Forest.  This facility utilizes rain water for non-potable water consumption which is the bulk 
of the water needs at the facility.  

Palo Colorado. Palo Colorado is the most visited site in the Forest.  The building is used as the 
field office for the interpreter’s team.  It is also used by Eastern National, as one of their field 
stores.  The facility is used 7 days a week all year around.  It has electrical power service and 
water.  The potable water is serviced from a Forest Service deep well system.  Due to its location 
and high visitation, the maintenance of this building is high and a priority.  The building was 
renovated in 1992–93 and all safety and health unsafe conditions were corrected. 

Long Term Ecological Research Station Site. This site is operated by the University of Puerto 
Rico as a field research center.  The university is under a special use permit and will continue this 
long-term research agreement.  Two facilities, Generator Building and TERI-Storage II are no 
longer in use at their facility and will be decommissioned.   

FSR Storage Area. This area was the bone yard of the Forest.  The pole shed is no longer used 
by ecosystem and property teams as storage areas and will be decommissioned.  At the location is 
also located the Borate building; this structure was used as general storage area and will also be 
decommissioned. 

Housing/Quarters. All existing living quarters are not planned for retention and those with 
historical significance will acquire a new alternate use (interpretation/cultural resources).  The 
Stone House apartments were constructed using the original Stone House garage structure as a 
frame and adding additional square footage for a total of 720 square feet.  It is identified for 
decommission and the original garage use to be restored due to its historical value.  This facility 
is still presently operated as a quarter, but it will be discontinued as soon as funding for 
decommissioning is available. 

La Mina House (part of the Aviary complex), and the Cubuy House will be included in the 
package for external alternate uses, potentially ecolodges. 

The Army House was operated as a quarter until the early 1990s when it was vacated due to 
electrical deficiencies and other safety and health issues.  The investment to restore this facility 
just for storage use is estimated at $12,000 and it would exceed $20,000 to restore it as a housing 
facility that could generate interest to be operated as a rental cabin.  It is the Forest assessment at 
this time that this structure would not generate interest from private investors due to the high 
initial investment cost.  Also the structure is located along the Molindero Road, the route to the 
Federal Aviation Administration radar facilities (formerly Navy facilities) and the Forest desires 
to minimize alternate uses of this route for security purposes and road maintenance 
commensurate share management. 
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Abandoned Facilities 
The Forest has acquired, as part of several land acquisitions and donations, abandoned structures 
and facilities that are not included on the inventory.  Those structures were visited and a survey 
on their structural soundness condition was made.  There are four structures under this category:  

1. El Conde tract 

2. Davila tract 

3. Marimonte tract 

4. Marshall’s property 

El Conde tract and Marshall’s property structures were funded in the American Reinvestment & 
Recovery Act for decommissioning but funding was withdrawn due to NEPA readiness concerns.  
The Marimonte tract structures are included in the first round of fiscal year 2011 recreation CIP 
proposals for decommissioning.   

The Davila tract site is also under consideration to restore the structure as one of the ecolodge 
facilities in the Forest managed by a permit.  The restoration process will include the upgrading 
of the site and related facilities to meet latest existing standards, including accessibility, electrical 
and potable water quality requirements.  

The Marimonte tract structures are a set of units that were included on a land acquisition 
completed in 1992.  This land was acquired to create or complete the buffer zone needed to 
protect El Portal de El Yunque site from future private development.  The land was added but the 
structures were never removed and are abandoned and deteriorated.  They have become a safety 
hazard and will be removed completely. 

The Marshall’s tract is an addition to the Forest lands by means of donation from the U.S. 
Marshall office.  The structure and the neighboring area have been vandalized and used as an 
illegal dumping area.   

The facilities classified as abandoned are not included in the INFRA inventory and will be added 
to initiated the decommission process.  They are not only unwanted structures, but are a safety 
concern and a Forest liability. 

Recreation Facilities 
Since the last land management plan revision in 1997, one recreation site was constructed and one 
was decommissioned.  The Rio Sabana Recreation Site, a 10-unit picnic area, was designed and 
constructed on the south side of the Forest over the 5-year period.   

Research Facilities 
The Sabana Field Research Station is located at 265 meter elevation on the outskirts of the 
Luquillo Experimental Forest managed by the Forest Service.  There is year-round access to the 
facilities, which include laboratories and living quarters.  It is a short drive from three of the 
Bisley Experimental Watersheds.  There are two canopy towers with climate stations and three 
gauged watersheds within the nearby Rio Mameyes Watershed.  Long-term environmental data is 
taken there; records include climate, throughfall, litterfall, and plant succession.  Scientists from 
the U.S. Geological Survey collect climate data at hourly and daily time intervals from recording 
climate stations. 
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Non-FS Buildings 

Communication Facilities 
As telecommunication uses have changed significantly in the past 5 to 10 years and facilities in 
the Forest established between the 1940s to the 1970s, many are out of date. The Forest Service 
does not see a need to expand current telecommunication uses or create more facilities, since any 
updated technology will be able to be accommodated into current buildings.  Opportunities for 
dispersed recreation, research, and educational areas here must be more closely defined and 
planned to not conflict with existing communication uses. 

There are two electronic communication sites in El Yunque.  Commercial uses are located at El 
Yunque Peak and government agencies at East Peak.  No additional communication sites have 
been added.   

El Yunque Peak. Consolidation of facilities at the peak has been emphasized and interference 
issues have been minimized, although there has been a slight increase in the number of towers at 
El Yunque Peak.  One new tower was constructed to accommodate a mandated digital broadcast 
conversion. 

The majority of facilities have one facility manager; some sites are shared facilities with more 
than one permit issued for the site.  The current electronic site plan released in 1991 provides 
more specific guidelines and direction for management of El Yunque Peak.  The document is 
currently being revised.  The Electronic Site User’s Association is no longer meeting. 

East Peak. The Navy, who utilized this site since the 1960s, vacated the site in 2003.  The 
Federal Aviation Administration continues to operate equipment in some of the remaining 
facilities at the site under a special use permit.  The Forest Service continues to work with the 
Navy on a demolition plan to remove unnecessary facilities and restore the site. Research studies 
take place along the East Peak road and at the peak. 

Research Facilities 
El Verde Field Station, located within the Forest, is administered by the Institute for Tropical 
Ecosystem Studies (ITES) and the surrounding 80 acres under agreement with the Forest Service.  
Located at an elevation of 350 meters on the northeastern slope of the Luquillo Mountains, the 
field station has been the principal site for Long-term Ecological Research (research since the 
National Science Foundation established the Luquillo Long-term Ecological Research Program in 
1988.  The facilities include two dormitories, including one apartment style building inaugurated 
in 2007, and laboratory facilities.  The site is also of historical value, with an original building 
constructed in 1937 and renovated in the early 1960s.  The laboratory facilities include offices, 
wet and dry labs, storage rooms, locker room, a carpentry shop, a biodiversity collections room, 
and a conference/computer room.  There is a permanent walkup tower accessible to researchers 
that support the environmental monitoring equipment.  It also provides access to the canopy 
vegetation, and houses a station for the National Atmospheric Deposition Program. 

Other Facilities 
Recreation residence permits which at one time numbered over 30 residences on the Forest have 
decreased to only 3 active permits.  
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Two subsurface (for three wells) and one surface (sand filter) water systems were maintained and  
operated following Puerto Rico Department of Health requirements and meeting Federal and 
Forest Service standards.   

While the number of water right-of-way authorizations has decreased, there are potential water 
trespass issues taking place along Forest boundaries. 

A food service concession was established in the Forest at the Sierra Palm recreation area in 2004 
and later expanded to El Portal in response to visitor demand for this service. 

Water Intakes 
In 2002 the Forest had 34 permitted intakes.  Six new points of water withdrawal have been 
added on rivers draining El Yunque on and off-Forest.  Four intakes have been added within the 
Forest in Rio Espiritu Santo and Rio Grande.  Two intakes have been added outside the Forest in 
Rio Fajardo and Rio Blanco.  This results in an increase extraction of 15 million gallons per day 
(Crook et al. 2007).  There is a trend towards balanced management of water resource use. 

A new water budget was published in 2007 (Crook et al. 2007).  The report mentions four new 
intakes within the Forest and two outside the Forest.  These intakes are located in Rio Mameyes, 
Espiritu Santo, Blanco and Fajardo. 

External 

Regional Road System 
The road system is a tool for strategic management of the territory. Similarly, the road system 
allows the physical integration between the municipalities of the region. One of the aspects 
necessary for the economic development of a municipality is its accessibility. The region has a 
primary system (PR-3, PR-30 and PR-66) that connects to the municipalities of the region to the 
metropolitan area of San Juan, Caguas, and the PR-53 that provides fast access between the 
municipalities of the region on a north to south, from Fajardo to Yabucoa. The secondary system 
(PR-31 and PR-187) allow for the quick connect intra municipal. The tertiary system connects the 
rural neighborhoods with urban nodes. However, the topography of the municipalities in the 
region and the weather conditions quite wet are a threat to keep in optimum conditions and secure 
the tertiary system. The region also has a the top of the Panoramic Route Luis Muñoz Marín in 
Yabucoa (PR-901) and other scenic routes in the PR-3 and PR-53 between Fajardo, and Humacao 
Naguabo La Ceiba, in addition to the PR-191, in Rio Grande to El Yunque. 

Mass Transportation 
Mass transportation is the alternate means of transport for those who have no other way of travel.  
However, transportation in the region depends almost entirely on the private automobile. 

There are public terminals of cars in the majority of the municipality. There is an infrastructure of 
trolleys in the majority of the municipalities except La Ceiba, Luquillo.  As part of the analysis of 
transportation, it should be noted the travel time to work. This analysis has several variables, 
including: distance from home to work, traffic congestion, and departure time to work.  The time 
and cost of commuting affects production and quality of life.  The more distant municipalities to 
employment centers in the metropolitan area of San Juan or Caguas are Fajardo, Luquillo, and 
Rio Grande. 
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The absence of a collective means of transport minimizes the integral productivity, 
communication, navigation, and the accessibility of every citizen to destination in a dignified 
manner, efficient and democratic. There are communities without public transportation routes and 
lack of integration of the collective means of transport available. 

Airports 
There are four regional airports located in the municipalities of La Ceiba, Humacao, Vieques and 
Culebra. In 2008 the Diego Jimenez Torres Airport in Fajardo was closed and its operations 
relocated to the Jose Aponte de la Torre Airport in Ceiba. 

Electric Power 
The electrical power infrastructure is divided into three types of installations: generation, 
transmission, and distribution. The build system produces energy through the burning of fuel, 
natural gas, or by other sources, such as the hydro plant. Then the energy is transmitted by the 
transmission lines to transmission centers, where it is distributed to the various customers. The 
entire territory of the region is provided with this service. The electrical system of the region is 
served by the operational region of Caguas and Carolina of the ESA, this consists of the 
Humacao, Canóvanas, and Fajardo districts. The districts are composed of 22 substations, of 
which 20 are connected to lines with voltage of 38 kV with a capacity of 198.45 (MVA) and 2 are 
connected to lines with voltage of 115 kV with a capacity of 41.10 (MVA), for a regional capacity 
of 239.55 (MVA). 

Renewable Energy 
Puerto Rico is an Island with an insulated electrical system and it does not have reserves of fossil 
fuels. In addition, there are no a proper inventory of the capacity of renewable resources that can 
be used in an orderly way for the production of electrical energy. These factors negatively impact 
the price of electricity and limit the integration of renewable alternatives. The demand for 
electricity will continue to increase in accordance with the economic development that promotes 
the government of Puerto Rico. Renewable energy technologies may contribute to this growth in 
a limited way because of their intermittent operation and cost. However, it is possible to extend 
the use if plans an integration to the electrical system of Puerto Rico as part of the sustainable 
development strategy. The sources of energy, fossil fuels and renewable energy technologies, 
must be diversified. 

In the Region, the Puerto Rico Planning Board has received 11 proposals from municipal 
governments: Rio Grande, Luquillo and Fajardo, and Humacao Yabucoa for the location and 
development of renewable energy projects, including biodiesel, windmills, “waste to energy,” 
among others. The success of these initiatives will depend on many factors; however, the region 
is enjoined in the dialog to improve the power generation system to one less dependent on oil and 
aimed at the renewable energy. 

Water and Sewer 
Act No. 40 from May 1, 1945, as amended, creates the Aqueduct and Sewer Authority of Puerto 
Rico.  The Aqueduct and Sewer Authority has an aggressive program of improvements to the 
infrastructure that operates to produce drinking water and provide medical treatment. This 
program is deployed as part of the Capital Improvement Plan, which will involve investments of 
approximately $3.2 trillion over the next 5 years. The Directorate of infrastructure of the 
Aqueduct and Sewer Authority plans to carry out the design and construction of new water 
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treatment plants and health, or improvements to existing facilities, to improve the services of 
drinking water and sanitation systems. 

The Capital Improvement Programs competed after 1997 include: 

1. Aqueduct of the Northeast, with an investment of about $60 million, uses a retention pond 
in the Fajardo River to meet the current and future needs of the municipalities of La Ceiba, 
Luquillo, and Fajardo, and Rio Grande in filling 12 million gallons per day to the system. 

2. Rio Blanco Retention Pond from the Rio Blanco in Naguabo, at a cost of $128 million, is 
in construction phase of a pond out of the river channel, which will benefit the municipalities 
of Naguabo, Humacao, Stones, Vieques, and Culebra. 

3. Rehabilitation of the Plant Filters El Yunque in Rio Grande to comply with Federal 
regulations and will reduce the constant interruptions caused by problems of turbidity. 

4. Development of the trunk Luquillo-Fajardo health at a cost of over $17 million as part of 
the regional system of sewerage of Fajardo. 

5. Possibility to sell excess water to the Virgin Islands, without undermining the existing 
demand for the region. 

Telecommunications 
Puerto Rico has as its mission in the communications sector to promote telecommunications 
infrastructure in a modern, reliable, comprehensive, and secure way, scalable to the 
telecommunications links in a modern digital network throughout Puerto Rico, which will help to 
propel the economic and social development. 

Puerto Rico must improve the infrastructure and ease of access to position itself in an advanced 
economy, to increase the penetration rates in fixed and mobile telephony, as well as on the 
Internet and broadband. The infrastructure that provides high-speed Internet access is available 
throughout the Island, but the competition between vendors is comparatively low, which reduces 
the possibility of supplying an economic service. 

3.8.1.4 Contributions 
The Forest has contributed to the condition of regional infrastructure as follows: 

1. Looking at possible tenants from State and Federal agencies that are located near the Forest, 
offering office space for partner Amigos Del Yunque and DNRE Vigilantes, as well as other 
uses and activities. 

2. Providing water and sewage systems to meet Federal and State clean water and pollution 
abatement standards.   

3. Facilitating infrastructure that supports the recovery of the Puerto Rican parrot. 

4. Building on recreation developed site. The only facility constructed during the 5-year period 
was the Rio Sabana Recreation Site.  This is the third priority in the Developed Sites 
Construction Priorities identified in Forest Plan Table 4.5, Plan Objectives.  The other project 
developed from that list of 11 projects was the number 1 priority El Portal Tropical Forest 
Center completed in 1996.  Construction of the Rio Sabana site addressed a significant issue 
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raised during the Plan development which was the lack of Forest Service opportunities in the 
south side of the Forest after the closure of PR 191.   

5. Approving construction of one new tower at El Yunque Peak to meet a mandated FCC 
requirement for conversion from analog to digital broadcast. 

6. Coordinating a regional transportation study.  The analysis provided the foundation for a tram 
system pilot project. 

7. Procuring road repairs project on Jimenez Road, Palo Hueco Road, Mount Brittoon Loop, PR 
191 North and PR South 

8. Permitting Long-term Ecological Research site improvements. 

3.8.1.5 Trends 

Institutional Framework, Capital and Private Investment 
The extent to which the institutional framework supports the conservation and sustainable 
management of the Forest, including the capacity to develop and maintain efficient physical 
infrastructure to facilitate supply of products and services and to support Forest management, 
serves as an indicator of how capital resources are essential for economic development and 
quality of human life (USDA Forest Service 2012).   

The Forest institutional framework consists of laws, regulations, plans, and staff.  While the 
regulatory framework is full of plans and regulations, budget reductions result in decreased 
design and operational capacity within the unit.  The value of capital investment and annual 
expenditure in forest management, forest-based environmental services, recreation and tourism 
serves as an indicator on a forest’s ability to produce goods and services for the benefit of 
economy and people.  Sustainable management is not possible in the long run without regular 
investment.  When capacities erode (as with a lack of funding), the benefits the Forest provides 
also decline (USDA Forest Service 2012). 

During the period of the life of the plan, facility construction funding allocations changed 
drastically to address fiscal realities of declining Capital Investment and Facility O&M budgets.  
Recreation facilities budget distribution went from a system of distributing the regional capital 
investments funds equally among Forests to a business approach of giving priority to 
developments that could operate in a financially sustainable mode over the life of the facility.  
The financial sustainability of this system relies heavily on fees collected initially under the Fee 
Demo and since 2005 the Recreation Enhancement Act.  This is a politically unstable law 
currently under significant pressure to be abolished. 

Under the business approach the number one priority in the Plan, the Puente Roto Picnic Area, 
was presented and ranked among the last 5 in a regional list of over 70 projects.  This is a picnic 
area that Recreation Enhancement Act does not allow charging fees.  Other projects in the list 
were not submitted as they appear financially unsustainable.  In addition to the facilities that 
remained closed during the 5-year period, the old aviary complex (four buildings; 7,420 square 
feet) was vacated during 2008.   

Since 1997, the capital investment trend shows a reduction. Funding for maintenance and 
ongoing operations has been reduced.  Government initiatives have occurred periodically in roads 
and bridges.  These maintenance initiatives do not occur on a systematic basis.  The Federal 
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Highway Administration invested $3 million to repair a landslide located on P.R. 966 (Jimenez 
Road), and $1 million for completion of Mount Britton Loop.  

Relations to Other Indicators 
Certain trends have been acknowledged relating to climate change as well as the increasing 
abandonment of facilities.  Climate and climate change are increasingly impacting the condition 
of the facilities; are stressing roads, trails, and recreation facilities and areas; and buildings.  Due 
to increased abandonment of facilities for various reasons, budgets are being further reduced and 
attempts at improvement and maintenance are decreasing. 

The Plan recognizes transportation needs to help alleviate congestion and to provide access, 
especially on holidays and busy weekends (Parés Arroyo 2010; USDA Forest Service 1997b).  
Re-opening PR route 191 would involve costly construction because of geologically unstable 
substrate and would also complicate the operation of a mass transit system.  Moreover, the public 
does not favor reopening the road.  Highways skirting the border still provide access to the 
northern, western, and southern fringe of the Forest for those interested in driving along other 
scenic roads. In the interim, current restrictions will remain for vehicular traffic on the FS-10 and 
FS-27 roads leading to communication towers.  Also, foot traffic on permanent plot monitoring 
sites in the Bisley Watersheds should be restricted to designated trails. 

Buildings 
There has been a trend of the lack of ability to provide proper and timely maintenance of 
buildings, recreational sites, and road closures.  Eight of the buildings in the administrative sites 
inventory, which is 36 percent of the total inventory in terms of number of facilities, have 
remained closed, all of which received very minimal maintenance.  The Quebrada Grande picnic 
area in the western portion of the Forest on PR-186 was also closed, due to lack of ability to 
properly maintain it as well as its poor design.  Very minimal maintenance was provided to these 
facilities. 

Roads 
All of the major roads in the Luquillo Mountains were constructed prior to 1970. Although some 
off-road vehicles occasionally enter the Forest, this activity is currently limited to annexed lands 
near the community of Cubuy.  The vast majority of vehicle use is on paved or maintained roads.  
Nevertheless, it has been shown that roads greatly increase the magnitude and frequency of 
landslides and promote the establishment of alien species within the Forest.  Mass wasting is five 
to eight times more frequent along roads and can affect an area that is several times the width of 
the road itself (Larsen and Parks 1997).  The legacies left by road building include the expansion 
of nonnative species (Olander et al. 1998), landslides, and changes in slope morphology (Larsen 
and Parks 1997).  Because of the aging road network, a greater frequency of landslides and road-
related disturbances is expected in the future. 

Road construction and poor maintenance enhance the likelihood of landslides, as greater than 80 
percent of landslides in the Luquillo Mountains occur along road corridors (Larsen and Parks 
1997).  Roads also act as corridors for the movement and establishment of introduced species 
(Walker and Boneta 1995), although little spread of introduced grasses into adjacent forests has 
been detected in the upper Luquillo Mountains (Olander et a1. 1998).  Successional changes on 
abandoned paved roads at lower elevations in the Luquillo Mountains occur quickly.  Within 11 
years of road abandonment, the litter mass, soil bulk density, soil moisture, soil organic matter, 
and total soil nitrogen reached adjacent forest levels (Heyne 2000). At higher elevations, changes 
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were slower on road fill (Olander et a1. 1998) and differed from those noted in a study conducted 
at a lower elevation by Heyne (2000).  The species composition, however, did not resemble that 
of adjacent forests in any of the forests in the 60-year chronosequence studied (Heyne 2000). 

Mass movements of earth are a common landforms-scale disturbance in many upland humid 
tropical forests. In Luquillo, the velocity of downslope movement can range from the continuous 
downslope creep of soil profiles that occur on the order of millimeters per year (Lewis 1974) to 
debris flows that move tens of kilometers per hour.  The frequency of Luquillo landslides and the 
rate of revegetation in mature forest stands have been related to bedrock geology, elevation, mean 
annual rainfall, and land use (Larsen and Simon 1993; Myster et al. 1997; Larsen et a1. 1999).  
Within areas of similar geology and mean annual rainfall, mass wasting is five to eight times 
more frequent along roads than elsewhere and is most common on hillslopes that (1) have been 
anthropogenic ally modified, (2) have slopes greater than 12 degrees, and (3) face the prevailing 
trade winds. 

The 50-kilometer network of existing roads dissects the Forest north to south, and then west to 
east from PR route 191 to Pico del Este, about 1 kilometer from the southeastern Forest boundary.  
Maintenance of the present road system is imperative, particularly PR route 191 from Palmer to 
the recreation and communication sites.  The large 1970 landslide closed PR route 191 between 
kilometer 13 and kilometer 21.  The current situation leaves the southern part of the Luquillo 
Experimental Forest as an integral, roadless block of forest.  Motor vehicle access to the Forest 
interior is controlled at a single point—the intersection of PR route 191 and PR route 9966.  The 
slide fortuitously helps to protect habitat for the future expansion of the Puerto Rican parrot to 
lower elevations in drier parts of the forest. 

Communication Facilities 
Telecommunication uses have changed significantly in the past 5 to 10 years.  Facilities at the 
peaks were established between the 1940s to the 1970s.  With new and emerging technologies we 
need to verify if our Forest plan direction and guidelines are valid in relation to new and 
emerging technologies. 

The Forest Service does not foresee a need to expand telecommunication uses at East Peak.  
Opportunities for dispersed recreation, research, and educational studies in this area may need to 
be more closely defined and provided for to the extent possible that do not conflict with existing 
communication uses. 

Summary of Facilities Master Plan Recommendations 
Recreation Residences. Recreation residences on the Forest at one time numbered over 30 
permits; currently there are only 3 active permits.  Permit fees based on appraisal land values are 
required to be revised every 10 years resulting in rental fee increases.  Continued fee increases 
may impact current permit holders desire to continue these uses in the future.
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Table 3-26. Summary of retention, decommission, or alternative use of facilities 

Building 
Id# Building Name 

Year Con-
structed 

Gross 
Area (Ft²) 

Historical 
Status 

Accessibility 
Status Recommendation 

85701 El Portal Visitor Center 1995 9158 Ineligible Not Accessible Retain 
85702 El Portal Fee Booth 1996 106 Ineligible Not Accessible Retain 
85703 El Portalito 1996 1020 Ineligible Accessible Retain 
85704 El Portal Storage 1996 720 Ineligible Accessible Retain 
86008 Aviario 1947 6060 Eligible Not Accessible Retain/Alternate Use1 
86036 Aviary Generator 1994 160 Ineligible Not Accessible Retain/Alternate use1 
86011 Catalina Service Center 1981 10800 Ineligible Accessible Retain 
86012 Modular 1991 1314 Ineligible Not Accessible Acquire (reconstruct) 
86013 Old Generator Building 1992 160 Ineligible Not Accessible Retain 
86014 Hazmat Storage 1981 160 Ineligible Not Accessible Retain 
86022 La Mina House Garage 1940 222 Eligible Not Accessible Retain/Alternate Use 
86026 Palo Colorado IVis 1968 624 Ineligible Accessible Retain 
86041 El Verde Guardhouse 1938 275 Eligible Not Accessible Retain 
86043 El Verde Storage/Laundry 1938 270 Eligible Not Accessible Decommission 
86034 Borate Storage 1994 192 Ineligible Not Accessible Decommission 
86052 Fsr Storage Building 1963 1080 Ineligible Not Accessible Decommission 
86300 Teri – Generator Bldg 1996 60 Ineligible Not Accessible Decommission 
86304 Teri – Bunkhouse 1938 1750 Eligible Not Accessible Retain 
86303 Teri – Office 1938 740 Eligible Not Accessible Retain 
86301 Teri Laboratory 1974 1592 Not Eligible Not Accessible Retain 
86302 Teri – Workshop 1938 720 Eligible Not Accessible Retain 
86306 Teri – Storage Ii 1974 102 Not Eligible Not Accessible Decommission 
86305 Teri – Storage I 1974 163 Not Eligible Not Accessible Retain 
86307 Teri – Generator Shed 1974 85 Not Elegible Not Accessible Retain 
86044 El Verde Garage 1950 1263 Ineligible Not Accessible Decommission 
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Building 
Id# Building Name 

Year Con-
structed 

Gross 
Area (Ft²) 

Historical 
Status 

Accessibility 
Status Recommendation 

86005 Stone House 1936 902 Eligible Not Accessible Retain/Alternate Use 
86006 Army House 1940 806 Eligible Not Accessible Decommission 
86020 Cubuy House 1938 1054 Eligible Not Accessible Retain/Alternate Use1 
86021 Stone House Apartments 1935 720 Eligible Not Accessible Decommission 2/3/Alternate Use 
86007 La Mina House 1937 978 Eligible Not Accessible Retain/Alternate Use1 
86042 El Verde House 1938 910 Eligible Not Accessible Retain/Alternate Use 

1 Decommission if market interest for ecolodge or other alternate uses 
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3.8.1.6 Drivers 
1. Climate change and climatic disturbances are stressing roads, trails, recreation facilities 

and buildings. 

2. Reduced budgets limit capital improvement and deferred maintenance. 

3.8.1.7 Key Findings 

Roads 
Intense road maintenance needs. The roadbed section will require continuous annual 
maintenance to maintain its functionality of providing all-weather access year-round to the Long-
term Ecological Research sites. The road shall be mowed annually or as needed to provide 
adequate safe sight distance and to reduce unsafe conditions.  Road ditches, culverts, and drop 
inlets shall be maintained clean and open to reduce roadbed erosion and resource damage. 

Roads have significant contribution to the scientific use of the Forest. 

Use of off-road vehicles on Forest roads. The operation of these vehicles on Forest Service 
roads is prohibited.  The Forest Service does not allow the operation of these vehicles on Forest 
Service lands.  The damage to the ecosystem, including noise, pollution, and property damage by 
such units is well documented.  At present time the use of Forest Service roads and lands by these 
units is known and public notification by means of closure orders has been used to reduce the 
Agency’s overall liability. The illegal practice is still happening, but at a lower level.  

Need for gated roads. The EYNF is visited, due to its proximity to the metropolitan area, by 
thousands every year.  The Forest is under the category of “Urban Forest” due to the proximity of 
large population with less than 1 hour of travel time.   

The relative remote environment, and the easy road access to the Forest, in congruence with the 
increment of criminal incidents on the overall population, makes the Forest a place to commit 
violent acts and to abandon trash and stolen property, such as large household equipment and 
cars. The use of gates as access controls in the Forest helps reducing the number of these violent 
acts.  In addition, they protect the ecosystem and property from permanent damage caused by 
Forest visitors.   

On the negative side, the use of gates on some roads has created opposition from a minority of 
Forest users who will like to experience the Forest at night.  The large group of opponents to the 
gated roads is those who are left behind the closed gate after closing time.  These incidents only 
happen on Highway 191 since other gated roads are kept closed and can be open only by key 
holders, who gain access for administrative and/or special uses only. 

Buildings 
High number of vacant facilities. Eleven out of 31 buildings in current inventory are vacant, 
including the recently vacated old Aviary facilities.  All vacant facilities, except one, are eligible 
for the National Register of Historic Places.  Several other facilities in the recreation inventory 
are vacant as well as non-Forest Service facilities owned by special use permittees, including 
Navy facilities vacated in fiscal year 2005.  Since fiscal year 2008 the Forest has pursued and 
identified interest on vacant facilities.  Interest was identified to operate facilities as ecolodges, 
and for research and education.  However, no private investment occurs. 
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Deterioration of historic facilities. The Agency has not longer a need for use of historic 
properties and establishing and implementing alternatives for historic properties that are no longer 
needed for agency purposes.  All eligible historic facilities (13 structures, 15,407 square feet) 
have been retained for alternate use except the Army House (Infra # 86006) and 2/3 (480 square 
feet) of the Stone House Apartments (Infra # 86021) which are identified for decommission.  

Lack of accessibility of most facilities. Only 4 out of 31 buildings in the FA&O inventory, 
accounting for 13,164 square feet out of a total Forest gross square footage of 71,008 are 
accessible.  Most Forest structures were constructed prior to 1980 before accessibility was 
emphasized in facility design.  The Catalina Service Center office building (10,800 square feet), 
the facility housing most Forest employees, and where a significant interaction takes place with 
visitors and cooperators, was expanded and remodeled in 1996 and made accessible at that time.  
El Portal Rain Forest Center, designed to meet ADA accessibility standards and constructed 
in1996, is not accessible.  A lack of focus in accessibility requirements by the contractor and 
contracted inspection resulted in numerous minor deviations that prevent the facility from being 
listed as accessible.  The most critical and obvious features are parking stalls and ramps slopes. 
There is a design completed to correct the deficiencies.   

High operation cost of El Portal/Catalina complex. The El Portal visitor center and Catalina 
office complex are highly mechanical facilities designed without much consideration to energy 
efficiency.  Considering the hot and humid climate and marine environment, maintenance and 
operation costs are high.   The Forest has moved forward in looking for cost reductions and has 
completed an Energy Use Analysis and Savings Plan with immediate, short-term, and long-term 
actions.  An immediate action implemented since fiscal year 2006 was the installation of air 
conditioning thermostat timers.  With the reduced use of the computer room resulting from the 
move of the servers to a central location in mainland U.S., and the implementation of other short-
term actions identified in the Energy Savings Plan, the Forest reduced energy use levels from 
503,300 kilowatts per hour in fiscal year 2008 to 399,980 kilowatts per hour in fiscal year 2009, 
for a 21 percent reduction. Utility bills were reduced during that same time period from $127,014 
per year to $82,226 per year, for a 35 percent reduction.  Use levels remained steady (2 percent 
reduction) in fiscal year 2010, but the utility bill increased 13 percent due to increases in fuel 
prices, but still a 27 percent reduction from fiscal year 2008 level.  The next action is a CIP 
project for energy retrofitting combined with additional square footage to relocate employees at 
El Portal to Catalina. 

High square footage to FTEs ratio at El Portal administrative area. The first floor 
(basement) of the El Portal was designed to house the Forest executive staff and the Customer 
Service Team, which it did since the El Portal opened in 1996 until fiscal year 2001.  In 2001 the 
entire Forest leadership team was located at Catalina.  That in combination with the consolidation 
of the Customer Services Team and the Property Team, and the Forest PAO position kept vacant, 
left only seven FTEs at El Portal along with one volunteer, and two spaces assigned to one 
contractor and one partner in an area of 5,900 square feet.  The SCSEP program has been 
terminated also.  The Forest will complete a preliminary project analysis to study alternatives for 
locating all unit employees at the Catalina Service Center.  A CIP proposal will be presented 
during the next open window to request funding for remodeling or expansion (pending outcome 
of the preliminary project analysis) of the Catalina Service Center.  The vacated space will be 
analyzed for use as volunteer quarters, provide office space for our new Partner Amigos del 
Yunque, and provide office space for the DNRE Vigilantes, along with rental opportunities. 
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Lack of use for quarters. A significant action recommended in this plan is the total 
elimination of the quarter’s program on the Forest.  There are six structures (5,370 square feet) 
that were used as quarters in the past scattered throughout the Forest.  There are plenty of housing 
possibilities within a 1-hour commute to the Forest and all of the facilities do not meet the 
location criteria to qualify as quarters.  All of the structures were constructed by the Civilian 
Conservation Corps between the late 1930s and early 1940s and were addressed as historic 
properties as per previous paragraph. 

Economic 
There are opportunities for private ventures.  While determining whether uses for private 
interests can be accommodated off-Forest, there may be need for increased public-private 
partnerships through concessions, permits, or in some cases agreements to offer new recreation 
services and/or uses for non-used Forest facilities when feasible. 

We do not expect to expand telecommunication uses at the peaks.  As equipment systems 
tend to become smaller, less space and fewer facilities will be needed in the future.   

FAA remains at the East Peak site.  Opportunities for dispersed recreation, research, and 
educational studies in this area may need to be more closely defined and provided to the extent 
possible that they do not conflict with existing communication uses.   

Financial sustainability to all facility development is needed.  There is a need for facilities 
construction and operation to minimize practices that contribute to greenhouse gases emissions, 
and minimize dependency on non-renewable energy sources.  

Institutional Framework 
Climate change, sustainability, and green technology concepts should be incorporated into 
permit holder and concession responsibilities.  Creating structures that are sustainable for the type 
of environment and use them experience is difficult, since there are few facilities that see 
hundreds of visitors a day. 
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3.9 Assessing Cultural and Historic Resources 

3.9.1.1 Introduction 
In his book “Landscape and Memory,” Historian Simon Schama (1995, p. 6-7) presents a 
compelling reflection regarding the concept of the landscape. He argues that: “[b]efore it can ever 
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be the repose for the senses, landscape is the work of the mind.  Its scenery is built up as much 
from strata of memory as from layers of rock”. Following Schama’s quote, it can be argued that 
the physical character and transformations of a forest are intertwined with the histories, myths, 
beliefs and practices of those societies interacting in different manners with the landscape. A 
direct implication for the environmental management field is that to effectively manage a forest 
and promote sustainable development, environmental institutions must tap into the cultural 
dimensions, such as public perceptions and traditional knowledge enacted in the landscape (see 
for example Goodwin 1998; Macnaghten 2003; Torres-Abreu 2010).  

Drawing on this idea, this chapter presents an assessment of the cultural resources9 and uses of El 
Yunque National Forest (EYNF). Although, a priory, the mapping of cultural resources might 
seem rather a straightforward endeavor. In reality the political complexity associated with the 
designation and development of EYNF; the responses of different groups such as local 
communities, tourists, and other visitors to the management framework in place; and the regional 
socio-economic drivers informing the land-use dynamics within the periphery of EYNF; in one 
way or another impinge upon people’s practices, meanings and interpretations of the Forest. 
Considering that complexity, this assessment focuses not only on the physical condition of 
cultural resources sites, but rather on the possibilities of using those resources to re-interpret the 
Forest’s history and cultural symbolism by developing different educational and interpretive tools 
to promote a more effective local engagement. In order to do this, the assessment considers: (1) 
relevant literature regarding the cultural and historic context of the Forest; (2) the condition of 
known and recorded cultural resources; (3) the trends that affect these resources, and their drivers; 
and (4) the contribution of these to economic and social sustainability.  

The structure of this section is as follows. The introductory section discusses the overall scope of 
cultural and historic resources. Section two, explores the cultural meanings of EYNF through a 
review of relevant literature about the most important historic moments in the Forest’s evolution. 
It also presents an analysis of known and recorded cultural resources mainly relying on the Forest 
Service documentation database and site forms. An evaluation of the current condition and trends 
of EYNF’s cultural resources is presented in the third section. Considering the concept of all 
lands included in the new planning rule (36CFR Part 219), this section also make some 
recommendations for the future management of these resources and proposes some ideas to 
conceptualize cultural resources and engage local stakeholders in future forest management 
initiatives. 

3.9.1.2 Information and History 

Nature, Culture, and the Sense of Place in EYNF Evolution 
A key question with regards to social and economic sustainability is how well EYNF is 
incorporating local communities’ values, interests, and needs into its heritage educational and 
interpretation efforts. Being one of the most important “natural” destinations, El Yunque not only 
attracts many visitors from the United States and all over the world, but is also a major landmark 

9 According to the FSM 2360.3 cultural resources are defined as: “An object or definite location of human 
activity, occupation, or use identifiable through field survey, historical documentation, or oral evidence.  
Cultural resources are prehistoric, historic, archaeological, or architectural sites, structures, places, or 
objects and traditional cultural properties.  In this chapter, cultural resources include the entire spectrum of 
resources for which the Heritage Program is responsible from artifacts to cultural landscapes without regard 
to eligibility for listing on the National Register of Historic Places”. 
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for Puerto Ricans. The wide range of interests, expectations, and cultural referents at stake makes 
the articulation of targeted educational initiatives a real challenge.  

This is especially true for local communities’ relationship with the Forest, because they represent 
a key stakeholder to achieve social and economic sustainability. The very designation and land-
use change of EYNF has entailed a complex history of landscape transformations; and the 
relocation of some local communities and their associated cultural practices. Thus, a key 
argument to this section is that in order to promote social and economic sustainability it is 
necessary to explore, reflect upon, and fully integrate this history into the Forest’s management, 
and outreach and educational efforts. A summary of EYNF’s history is presented in the following 
sections. The summary includes an exploration of EYNF cultural resources condition considering 
the FS INFRA database and site forms (best available information). 

Pre-Columbian Period 
A brief account on the cultural practices, historic uses, and management policies applied to the 
Forest demonstrates that most of what we see in the EYNF today is the result of a long process of 
human interaction and intervention with the landscape (Valdés-Pizzinni et al. 2011). A long 
process that most certainly began in pre-Columbian times, but that is not fully understood yet. 

The influence of pre-Columbian cultures in EYNF history is undeniable. The presence of humans 
in EYNF can be traced back almost a thousand years. During this vast period of time different 
groups, such as the Ostionan Ostionoid (also colloquially known as ostiones or sub-taínos) and 
the Chican Ostionoid (known as Taínos), inhabited the zone surrounding the Luquillo Mountains, 
and probably the mountains themselves (Domínguez Cristobal 1997a, 1997b, 1997c; Wadsworth 
1970 [cited in Weaver 2012, p. 139]). Although it is believed that these groups had a minimal 
impact on the Forest, mostly relying on it as a food source;10 and materials for construction of 
shelter, tools, weapons and canoes; they certainly left their prints embedded in the Forest.  

Some researchers argue that the very Forest name is very much influenced by Taíno culture as 
they: “referred to the El Yunque peak and surrounding forest as Yuké, or White land, in reference 
to the cloud covered summits. The Forest’s current name, El Yunque (i.e., meaning anvil in 
Spanish), is a corrupted derivation of the Taino word” (Domínguez-Cristóbal 1997a; Moran Arce 
1971 [cited in Weaver, 2012 p. 103]). Pre-Columbian influence can also be traced in some of the 
names given to different parts of the Forest such as Cubuy, El Cacique, and El Yunque (Ibid.). In 
pre-Columbian mythology, the Forest has a strong symbolic meaning as it is the place where 
Yukiyú, or the “powerful forces of good would confront Jurakán, or forces of evil” (Cayetano 
Coll y Toste 1897 [cited in Valdés-Pizzinni et al. 2011, p. 193]). 

According to the Forest Service database, the only known pre-Columbian resources in the EYNF 
are petroglyphs, and all of them are located in the lower rainforest. Usually located in outstanding 
settings inside or near fresh water, petroglyphs are not only remains of past activities, but artistic 
expressions that can be interpreted by anyone without the intervention of a specialist.  
Nonetheless, the information about the cultures that produced them that can be obtained for this 
type of resource is often extremely limited.  To begin with, there is no reliable method for dating 
petroglyphs.  In Puerto Rico, researchers believe that most, if not all petroglyphs, were produced 

10 The forest provided not only vital sources of protein, but also incidental and seasonal sources of fruits, 
nuts, and edible and medicinal plants (J. Walker, n.d., p. 2). 
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during the Late Ceramic Age (series Ostionoid) and during the contact period, this is between 600 
to 1526 CE11.   

During the Late Ceramic Age (600−1500 CE), the number and type of settlements across the 
Island of Puerto Rico increased, with more sites located far from the coast (Rouse 1992, p. 94; 
Oliver 1995, p. 39). The sites of this period are consistently located in the vicinity of rivers and 
defensive positions, like hilltops, ridges and terraces, presumably to protect against natural 
elements or against other populations (Oliver 1995, p. 39; Hayward et al. .2001, p. 25).  EYNF 
meets these criteria.  Types of sites include large and small villages, coastal and inland; individual 
households; specialized sites for exploiting resources (forests and mangrove); small specialized or 
ritual areas in caves or petroglyph sites in rivers; and specialized local and regional ceremonial 
sites. 

Presumably, the EYNF was inhabited during pre-Columbian times by those who depended of its 
resources for their food, tools, and shelter.  Interestingly, there are no pre-Columbian occupational 
sites recorded within the EYNF boundaries.  So far, the evidence shows that there was sporadic 
utilization of the lower Forest.  In at least two areas, known as S and Y, pre-Columbian stray 
artifacts were found. Also one pre-Columbian site for exploiting resources—a lithic quarry—has 
been identified.   

There are several hypotheses to explain this lack of settlements within EYNF and the high lands 
of the Sierra de Luquillo in general. Walker (n.d., p. 6), for example, suggests that the area is too 
wet to allow essential crops, or the soils were poor or poorly suited for the staple crops, or maybe 
the mountain range and its high peaks were sacred and considered dangerous or forbidden to visit.  
Another possibility is that in fact there are habitation sites within EYNF, but they have not been 
discovered yet.  Identifying archeological resources inside the Forest is not an easy task.  Sites 
may be located under thick layers of dirt product of the frequent landslides that characterize the 
Forest’s dynamic, or their location may be obscure by dense vegetation or by layers of decaying 
leaves.  No matter what the reason is, the fact is that more research is needed to find an answer. 

According to Forest Service records, there are 13 pre-colonial heritage assets12 known in EYNF 
(Table 3-27).  Eleven of these sites are listed in the Forest Service data base and two are not 
listed, but are mentioned in other Forest Service documentation.  Of the 13 sites, 9 are 
petroglyphs, 2 correspond to stray finds, 1 to a lithic quarry, and 1 to a midden.  It is uncertain if 
the midden, known as Pomales site (temporary number: 097-F0-02), is located within the EYNF 
boundaries.  Nine of the sites have site forms dating from 1984 to 2008.  Only five sites have 
been evaluated in terms of their eligibility to the National Register of Historic Places (NRHP): 
three are not eligible and two are listed. 

Eight of the pre-Columbian heritage assets—all of them petroglyphs—were defined as priority 
heritage assets (PHAs), that is, heritage assets of distinct public value that are or should be 
actively maintained and meet one or more of the following criteria: the significance and 

11 Current Era. 
12 Heritage Assets is a Federal accounting term defined by the Federal Accounting Standards Advisory 
Board, as “property, plant, and equipment that are unique for one or more of the following reasons: 
historical or natural significance; cultural, educational, or artistic (for example, aesthetic) importance; or 
significant architectural characteristics” (Forest Service Manual, 2008, p. 21). Approximately 2 years ago 
the Forest Service INFRA database changed to NRM. However, for the purpose of this Assessment 
whenever we refer to the Forest Service data base we would be referring to INFRA, as this was the data set 
considered for the Assessment. 

290 

                                                      



Forest Plan Assessment 

management priority of the property is recognized through an official designation such as listing 
on the National Register of Historic Places or on a state register; or is recognized through prior 
investment in preservation, interpretation, and use; or is recognized in an agency-approved 
management plan; or the property exhibits critical deferred maintenance13 needs and those needs 
have been documented (Forest Service Manual, 2008, p. 21).   

The condition of pre-Columbian sites needs to be reviewed.  The lack of information regarding 
their current condition indicates that the sites are not managed to standard as PHAs must have 
documented condition assessments conducted at least every 5 years.  Moreover, the potential of 
these sites for interpretation and the significance of these archaeological discoveries also remain 
unknown as more in-depth archaeological research needs to be done in order to better understand 
these cultures relationship with the Forest and their co-evolution process.

13 Critical deferred maintenance is defined as a potential health or safety risk or imminent threat of loss of 
significant resource values (Forest Service Manual, 2008, p. 21). 
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Table 3-27. List of Pre-Columbian heritage assets 

CN 
Frst_Srvc_ 
Site_No 

Priority_ 
Asset 
_Flag Othersite_Id Site_Name Description Evaluation 

Site 
Form 
(Y/N) 

11064.010599 08160000076 N FOREST NUMBER: 
CNF-05-12 

AREA S Concrete culvert bridge and 
stray artifacts 

Not elegibile Y 

11018.010599 08160000003 Y FOREST NUMBER: 
083-18-03 

CUBUY PETROGLYPH No site form Unknown N 

975640010602 08160000094 N FOREST NUMBER: 
CNF-05-21 

LITHIC QUARRY Lithic quarry Impacted Y 

10972.010599 08160000061 Y FOREST NUMBER: 
CNF-02-01 

LA HUECA PETROGLYPH Petroglyphs Unknown Y 

11028.010599 08160000025 Y FOREST NUMBER: 
CNF-04-01 

LA COCA PETROGLYPH Petroglyphs NRHP listed Y 

975608010602 08160000093 Y FOREST NUMBER: 
CNF-05-20 

CATALINA PETROGLYPH Petroglyphs Unknown Y 

11038.010599 08160000036 Y FOREST NUMBER: 
CNF-07-02 

JIMENEZ PETROGLYPH Petroglyphs Unknown Y 

11014.010599 08160000002 Y FOREST NUMBER: 
083-18-01 

ICACOS PETROGLYPH SITE Empty site form NRHP listed Y 

11061.010599 08160000072 N FOREST NUMBER: 
CNF-05-17 

AREA Y Midden; one prehistoric 
core/tool, glass, white 
glazed earthenware 

Not elegibile Y 

978219010602 08160000161 Y FOREST NUMBER: 
CNF-15-01 

RIO GURABO PETROGLYPH 
CAVE 

No site form Unknown N 

1.28926E+12 08160000165 Y Unknown LA COCA-PALENQUE 
PETROGLYPH SITE 

No site form. Unknown N 

Unknown Unknown None  TEMP. NUMBER: 
097-F0-02 

POMALES SITE Midden Unknown Y 

Unknown Unknown None  Unknown EL COQUI ROCK 
SHELTER/GARCIA TRACT 
PETROGLYPH  

Large rock shelter with 
petroglyph panel  

Unknown N 
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Spanish Colonial Period 
Europeans conquest and colonization of the island of Borikén began by the end of the 15th 
Century, with colonization making way to the Luquillo Mountains by the early 1500s 
(Domínguez-Cristobal 2000; Weaver 2012). Although the net effect of Spanish colonization is 
beyond the scope of this work, this event is transcendental for the history of EYNF. The contact 
between Spanish and Taínos as a direct effect of colonization not only would result in the 
decimation of Taíno population14, the annihilation of Taínos’ socio-political structure (cacicazgos) 
and religion, but also made way for a new forest ethos and patterns of land exploitation. 

In part, this transformation was a direct result of mining activities established by Spaniards on the 
Island during the first three decades of colonization (Domínguez-Cristobal 2000)15. According to 
Weaver (2012, p. 7), mining “was the most important economic activity during the early 16th 
Century, including the eastern mountains”. The sands of Río Fajardo Blanco, Río Canóvanas, Río 
Espíritu Santo, Río Mameyes, Río de la Mina, Río Prieto and Río Sabana were exploited through 
placer mining in the Spaniards search for gold. The sites Old Spanish Gold Mine (CNF-06-15) 
and La Mina Site (CNF-03-02) are remains of the mining activities within the EYNF.  A third 
mining site dating from the 20th may exist on La Mina Peak, when some exploratory mining was 
carried out. Mining activities in the region (Río Mameyes, Puente Roto) lasted until the first half 
of 20th Century (Ibid., p. 8). 

EYNF symbolism is closely related to the foundational narratives of Puerto Rican culture 
(Valdés-Pizzinni et al. 2011). For example, La Sierra de Luquillo (one of the Forest’s many 
names across history) is a reference to Loquillo, a name given to a rebel cacique who played a 
key role in the indigenous resistance against colonizers (Valdés-Pizzinni et al. 2011). It is a 
mythological place identified in Puerto Rican literature as refuge for Taínos in the midst of their 
resistance against the Spanish Crown (Domínguez-Cristobal 2003, p. 47; Valdés-Pizzinni et al. 
2011, p. 192)16.  

14 According to historian Francisco Moscoso, one of the first written evidences about the Spanish 
colonization in Puerto Rico is the: Descripción y Relación de la Isla de Puerto Rico, 1582. This document 
suggests that already in 1582 there were no Indians left (as Spaniards would commonly refer to Taínos) 
“natural from the land” (“ya no quedaban indios naturales de la Tierra”, p. 22). The historian further 
argues that although Taínos political structure (cacicazgos) did not endure beyond the 16th Century, Taíno 
survivals, as well as many indigenous people brought from different parts of the Caribbean as part of slave 
trade merged with a colonial creole society that was emerging. Moscoso further argues that Taíno cultural 
elements and influence have survived and are present in different cultural manifestations and practices as 
part of Puerto Rican identity (Moscoso 2008, p. 22-23; see also Sued Badillo [2001]). 
15 According to archaeologist Jeff Walker: “The nearly complete very early Spanish olive jar found at about 
800 m on the shoulder of El Yunque attests to the fact that the Spaniards actively explored this area quite 
soon after their arrival in PR.  We still don’t know how old the “Old Spanish Gold Mine” near Baño de Oro 
is because the occupation site was apparently destroyed in the 1930s when the CCC built PR 191 roads, but 
clearly the Spaniards engaged in hard-rock open pit mining here, possibly as early as the 1500s.  Fieldwork 
and archival research found that the open pit, adit gold mine and habitation site on La Mina River dates to 
the 1830s (1833 or 1853?). There was also some exploratory mining that found copper (and maybe some 
silver) on La Mina Peak; most recently in the 1950s but probably began much earlier” (personal exchange). 
16 This is also the view of former EYNF archeologist Jeff Walker that argues that: “The Big Boulder Rock 
Shelter site just above Rio Icacos has both early ceramics (Reyware), metal and flaked stone.  It appears to 
be a refuge site from the early Spanish Colonial period—probably Taino, but possibly Cimarrón 
(Maroons).  This site is along the probable original prehistoric north-south travel route through the Luquillo 
Range” (personal exchange). 
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The Forest enchantment and majesty is also present in other narratives of the landscape coined by 
the Spaniards. In a description and assessment of Puerto Rican lands made in 1582 it is identified 
by several names, such as Furidi, a name that according to Spanish Crown chroniclers was used 
by black communities, probably maroons living in the region; which refers to a “thing that is 
always filled with clouds” (Domínguez-Cristobal 2000, p. 63). 

It can be argued that the origins of what we now call EYNF and its conservation efforts are linked 
to several land use polices promoted by the Spanish Crown during the 19th Century. One of the 
most important of these was the promulgation of the Royal Decree of Graces by King Fernand 
VII in 1815; a measure to evaluate the alternatives available to incentivize population growth, 
agricultural production, and commerce on the Island (Domínguez-Cristobal 2000, p. 143). The 
other was the creation of the Junta Superior para el Repartimiento de los Terrenos Baldíos in 
1818 (Ibid., p. 151).  The idea behind this law was to grant property rights of barren lands to 
those interested in cultivating the land. These policies along with the growing wood demand for 
construction, fuel, and Spanish ship building, mixed with, “poor agricultural farming practices, 
political instability, lack of communication between the metropolitan centers and the rural 
population and a scarcity of personnel and budget for forestry activities” resulted in the 
decimation of many primary forestlands across the island; including some parts of the Luquillo 
Forest (Domínguez-Cristobal 2000; Weaver 2012, p. 9). It also triggered other environmental 
problems such as erosion and sedimentation of water bodies; something that was already a 
concern in 19th Century. 

It is in this context that the first Forest commission (Comisión Forestal) was organized in 1853 by 
the Spanish Crown in order to work on forest legislation, engage in an assessment and inventory 
of barren lands, and identify potential forestlands to be proclaimed as nature reserves on the 
Island. In 1876 King Alfonso XII issued the “Ordenanza de Montes”, an ordinance that set the 
framework for the “functioning of all forest management activity on the Island” (Domínguez-
Cristobal 2000, p. 275; see also Weaver [2012]).  It is through this ordinance that the Inspección 
de Montes was created; an entity in charge of the management of Crown lands, including 
approximately 10,000 hectares pertaining to La Comarca de Luquillo designated as a watershed, 
soil, and timber reservation (Domínguez-Cristobal 2000, p. 309; Valdés-Pizzini et al. 2000, p. 84; 
Weaver 2012). 

In the Forest Service database there are 14 heritage assets that date from the Spanish Colonial 
period (Table 3-28).  The nomenclature for the cultural period of these sites is not consistent, as 
some are identified by century (19th, early 1800s, late 18th and early 19th, pre-1898), others by 
decade (1850s, 1830−1870) and others just indicate Spanish period.  There are two sites 
potentially dating from the late 18th and early 19th centuries (Colinas CNF 05-04 and House site 
CNF 05-05), while the rest apparently date from the 19th Century.  The exception is the Old 
Spanish Gold Mine that may be even earlier.  The type of sites represented consists of 
households, refuse areas, bridges, trails and most interestingly, one possible Cimarron site and 
one gold mine.    
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Map 3-6. Crown Lands, El Yunque National Forest 

All of the heritage assets from this period have site forms dating from 1984 to 1988, except one 
that dates from 1998 and another from 2002.  Only one site was revisited in 2007.  According to 
the sites forms, underground surveys have been conducted in three sites: Area S (CNF-05-12), 
Area Z (CNF-05-13, and La Mina (CNF-03-02). In other three sites a surface reconnaissance and 
recollection were carried out: House Site (084-09-05), Big Boulder Site (083-17-01), and Refuse 
Scatter (CNF-09-03 or 084-09-03).  Five of these sites were evaluated: two were determined 
eligible to the NRHP, two potentially eligible and one not eligible. A sixth site—Bridge-Old 
Spanish Gold Mine Trail (CNF-06-16)—was also considered eligible to the NRHP in its site 
form. Only two heritage assets—La Mina Site and Old Spanish Gold Mine—were classified as a 
PHA. The current condition of the sites from this period needs to be reviewed.   
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Table 3-28. List of heritage assets for the Spanish Colonial Period 

CN 
Frst_Srvc_ 
Site_No 

PriorIty_ 
Asset_Fl
ag Othersite_Id Site_Name Description Cultural Period Evaluation 

Site 
Form 
(Y/N) 

11062.010599 08160000073 N FOREST NUMBER: 
CNF-05-13 

AREA Z Possible house site. Historic 
artifacts. 

19th and early 20th century Eligible Y 

11030.010599 08160000027 N FOREST NUMBER: 
CNF-05-08 

HABITATION 
SITE CNF-05-08 

Habitation site.  Artifacts from 
two different periods. 

Barrio Florida and older Unknown Y 

11045.010599 08160000044 N FOREST NUMBER: 
084-09-05 

HOUSE SITE 
(SPANISH 
PERIOD) 

House site. Pre 1850 Potentially 
Eligible 

Y 

11067.010599 08160000079 N FOREST NUMBER: 
CNF-07-04 

CNF-07-04 Dump area, activity site. Early 1800s and early 1900s Unknown Y 

11034.010599 08160000032 N FOREST NUMBER: 
CNF-05-04 

COLINAS Dumping area.  Bottle 
fragments.  

Late 18th century and early 
19th century 

Unknown Y 

11057.010599 08160000068 N FOREST NUMBER: 
CNF-05-05 

HOUSE SITE 
05-05 

Home site.  Bottle fragments. 
18th to 19th century. 

Late 18th century and early 
19th century 

Unknown Y 

11023.010599 08160000010 Y FOREST NUMBER: 
083-17-01; LOCAL 
NUMBER: Y-13 

BIG BOULDER 
SITE 

Rock shelter with artifacs; 
possible cimarron site. 

Possible cimarron site or 
visited repeatedly by different 
groups 

NRHP 
elegible 

Y 

11043.010599 08160000042 N FOREST NUMBER: 
CNF-09-03; FOREST 
NUMBER: 084-09-03 

REFUSE 
SCATTER 

Scattered refuse. 1830-1870 and Post 1900 Probably 
eligible 

Y 

11035.010599 08160000033 N FOREST NUMBER: 
CNF-07-01 

ZARZAL Glass dumping área. Pre-1898 and parceleros Unknown Y 

11064.010599 08160000076 N FOREST NUMBER: 
CNF-05-12 

AREA S Concrete culvert bridge. pre-1900 and pre-Columbian Not elegibile Y 

10976.010599 08160000021 Y FOREST NUMBER: 
CNF-03-02 

LA MINA SITE Post holes and artifacts. Probably 19th century Unknown Y 

976376010602 08160000109 N FOREST NUMBER: 
CNF-06-16 

BRIDGE - OLD 
SPANISH GOLD 
MINE TRAIL 

Bridge and trail. Spanish colonial Elegible Y 

976373010602 08160000108 Y FOREST NUMBER: 
CNF-06-15 

OLD SPANISH 
GOLD MINE 

Gold and quartz mine (water 
pump). 

Spanish Colonial Unknown Y 
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A New Forest Management Regime 
During the second half of the 19th Century, Puerto Rico continued to have political unrest due to 
social and economic tensions triggered by the Spanish Crown policies on the Island.  The 
situation only worsened after 1898, when the United States was awarded possession of Puerto 
Rico after the Spanish American War. After invading the Island, the Americans installed a new 
colonial rule. The new political regime resulted in the adoption of an alternative management 
framework for those lands pertaining to the Spanish Crown, including El Yunque.  As Weaver 
explains: “Between 1891 and 1897, two acts (the Land Revision Act and the Organic Act) passed 
by the U.S. Government allowed the President to set aside Forest lands. Subsequently in 1903, 
President Theodore Roosevelt proclaimed the transferred Crown lands as the Luquillo Forest 
Reserve. The original proclamation boundary encompassed about 25,650 hectares classified as 
public forest as soon as the government might acquire the lands; later, the boundary was 
modified.” (Weaver 2012, p. 9). Ever since, the Forest Service has been responsible for the 
management of the reserve, which at present constitutes 19,660 acres of land and extends across 
eight municipalities within Puerto Rico’s Northeastern Region (Ibid.). 

Parcelero Historic Period 
Most of the Forest’s expansion throughout the years is the direct result of a “systematic purchase 
of land from local owners”(Valdés-Pizzini et al. 2000, p. 84). As in other parts of Puerto Rico, 
before this expansion, agriculture was one of the main economic activities in the region.  At least 
until the first half of the 20th Century, crops such as cattle, coffee, tobacco, and sugar cane, among 
others, constituted the primary land use in parts of EYNF and its periphery. Amongst these, sugar 
cane and tobacco production (along with the textile industry) constituted the main employment 
source for Puerto Ricans in general (Valdés-Pizzini 2001).  Indeed, already “in the 1730’s coffee 
was introduced and planted on the lower slopes of the Luquillo Montains” (Weaver 2012, p. 8). 
Hacienda Catalina, where the EYNF headquarters are now located, used to be a coffee farm until 
the early 20th Century17 . 

Timber harvest was another important Forest use during the late 19th Century. As Weaver argues: 
“[b]etween the mid-1830s and the mid-1890s, timbers were cut on the lower slopes of the 
mountains, including the Bisley, Jiménez, and Mameyes watersheds, and exported through the 
coastal town of Luquillo” (Weaver 2012, p. 8). Some of this production coincide with the various 
Forest improvement plans produced between 1877−78 and 1888−89 by la Inspección de Montes 
(see above), to ensure the Forest’s better use and exploitation (Domínguez-Cristobal 2000, p. 342-
348).  

The first half of the 20th Century marked a major shift in the management policies implemented in 
El Yunque. Lugo et al. (2012) for example, suggests that “during the early 1900s, land managers 
in Puerto Rico were influenced by a “the world is my garden” mentality and were keen to restore 
significantly altered landscapes to their previous condition. To improve conditions and even 
improve upon nature, they planted what they thought were the most desirable trees, as well as 
those that offered economic returns” (Lugo et al. 2012, p. 305).   

Part of these efforts entailed a deeper understanding of the Forest. According to Weaver, 
“between 1912−1916, the national forest was surveyed, mapped, and the boundaries were 
monumented” (Weaver 2012, p. 11).  In 1920 the Forest Service established various tree nurseries 
in different parts of the Island to provide trees for plantations, such as the one in sector La 

17 According to Luis Rivera, in aereal photos from EYNF during the 1930s one could still notice the coffee 
plantation (personal exchange). 
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Catalina, El Yunque (Wadsworth 2012). Also during the “1920s, sawmills began to operate at low 
elevations near the forest boundary” (Weaver 2012, p. 14).  Weaver further argues that: “in 1931 
the first mahogany plantations were established within the forest”, as part of the plans to 
selectively harvest timber from some parts of the Forest (Ibid.). All of these efforts are in tune 
with Lugo’s representation of land managers’ conception of the Forest during the early 20th 
Century.  

During the 1930s charcoal production represented another important economic activity across the 
Island and most particularly for its northeastern region. Carboneros (Spanish name for charcoal 
producers) depended on woodlands to meet the local demand for wood for energy. As Frank 
Wadsworth, former director of the International Institute of Tropical Forestry (IITF) and one of 
the minds behind many of the Forest’s management policies at the beginning of the 20th Century, 
remembers:   

En el Yunque en un momento tuve 150 carboneros trabajando y ahí nosotros marcamos los 
árboles, solamente los árboles que por su forma y madera no iban nunca a servir para nada más 
que leña, había muchas especies inferiores, y había árboles que por cualquier percance no servía, 
no tenía fondo recto y por eso los cortamos y por varios años eso fue un trabajo que hicimos. 
Tuvimos carboneros como en 5,000 cuerdas en las orillas del Yunque.18 

Wadsworth’s quote illustrates how carboneros were a key labor force in the forest management 
strategies implemented in El Yunque. They collaborated in selectively cutting the timber that did 
not meet the managers’ standards in order to promote the development of desired trees.  
Agricultural activities and charcoal production would result in a massive landscape 
transformation compromising most of the Forest cover, especially in the lower elevations 
(Weaver 2012). This is consistent with Birdsey’s and Weaver’s estimates for Puerto Rico. Only 6 
percent of the total amount of Puerto Rican lands was primary forests (natural forest) by the late 
1940s (Birdsey and Weaver 1982, p. 17).  

The Forest Service database lists two heritage assets described as charcoal pits or charcoal 
production areas: Carbonera (084-09-04) and Quebrada Grande (CNF 11-03).  According to their 
site forms—completed in 1984 and 1986, respectively—these sites are from either ca. 1900 or 
pre-CCC.  This date assessment should be revised.  None of the two sites have been evaluated, 
and only in Carbonera was a surface reconnaissance was implemented.  

Some of this charcoal production was made by parceleros or peasants without property rights that 
cultivated the land for the hacendados19; a direct result of the uneven economic conditions and 
the extreme poverty lived by many local residents during the Great Depression. In the particular 
case of EYNF, from 1919 until 1940 the Forest administration allowed parceleros to “intercrop 
foodstuff with trees (a system called tayngya or agroforestry) gradually reforesting Federal lands” 
(Weaver 2012, p. 14).  

In EYNF, 16 heritage assets have been associated to the Parcelero historic context (Table 3-29).20  
Three types of sites are represented, all relating to domestic occupancies: habitation sites (3 sites), 

18 Interview with Frank Wadsworth, former IITF Director, March 9, 2009 (interviewer: Alejandro Torres-
Abreu). 
19 There is also evidence that local residents with property rights engage in charcoal production.  For 
example, according to Luis Rodríguez from EYNF, Sabana residents were among this group (personal 
exchange). 
20 According to the sites form this period extends from the 1930s to the 1960s. 
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water cisterns (6 sites), and refuse areas with a predominance of bottles (7 sites).  All the heritage 
assets have site forms dating from 1986 to 1988.  Only two site forms date from 1999, and two 
from 2007.  One heritage asset—Brujos Cistern (99-09-01)—was determined potentially eligible 
to the NRHP.  The other sites lack evaluations.  Finally, according to the site forms, field work, 
specifically surface collection, was conducted in only two of the sites: CEER-Bottle Dump (CNF 
08-10) and Ciricio Pinto House (99-09-03). These sites were not evaluated and their current 
condition is unknown. 

There are 17 additional heritage assets that may belong to the Parceleros period (Table 3-30).  
These sites are described as house sites (11 sites), cisterns (1 site), or refuse areas (5 sites).  Only 
13 have site forms that were completed from 1985 to 2008, and of those, 8 have some 
information about the cultural period.  At Aniseto Perez site (CNF 04-03) a surface collection was 
conducted and at Area X (CNF 05-14) an underground survey.  The latter was determined non 
eligible to the NRHP.  The others heritage assets were not evaluated and their current condition is 
unknown. 
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Table 3-29. List of heritage assets of the Parceleros historic context 

CN 
Frst_Srvc_ 
Site_No 

Prior-
ity_ 
Asset_
Flag Othersite_Id Site_Name Description 

Cultural 
Period Evaluation 

Site 
Form 
(Y/N) 

11031.010599 08160000028 N FOREST NUMBER: 
CNF-05-07 

BITATION SITE 
CNF-05-07 

Habitation site. Historic 
artifacts (1940-1960s). 

Parcelero 
(1940-1960) 

Unknown Y 

11029.010599 08160000026 N FOREST NUMBER: 
CNF-05-08; FOREST 
NUMBER: CNF-05-
06; FOREST 
NUMBER: CNF-05-
00 

GLASS DUMP 
CNF-05-06 

Glass dumping area.  
Bottles and bottle 
fragments. 

Parcelero 
(1940-1960) 

Unknown Y 

10918.010599 08160000030 N FOREST NUMBER: 
CNF-05-01 

STURKEY 1 Home site. Glass 
materials dispersed 
through gullies and flat 
rocky area.  
Embarkments and post 
holes. 

Parceleros Unknown Y 

11032.010599 08160000029 N FOREST NUMBER: 
CNF-05-02 

STURKEY 2 Home site.  Trail, glass 
material. 

Parceleros Unknown Y 

11033.010599 08160000031 N FOREST NUMBER: 
CNF-05-03 

STURKEY 3 Undetermined type of 
site.  Glass dispersed 
around tree. 

Parceleros Unknown Y 

11039.010599 08160000038 N FOREST NUMBER: 
CNF-08-04 

EL VERDE 
WATER CISTERN 

Water cistern. Parceleros 
(1930-1950) 

Unknown Y 

11042.010599 08160000041 N FOREST NUMBER: 
CNF-08-06 

EL VERDE 
WATER CISTERN 
CNF-08-06 

Water cistern. Parceleros 
(1930-1950) 

Unknown Y 

11040.010599 08160000039 N FOREST NUMBER: 
CNF-08-07 

EL VERDE 
WATER CISTERN 
CNF-08-07 

Water cistern. Parceleros 
(1930-1950) 

Unknown Y 

11069.010599 08160000081 N FOREST NUMBER: 
CNF-08-09 

EL VERDE HOUSE 
SITE 

Midden (historic). Parceleros 
(1930-1950) 

Unknown Y 
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CN 
Frst_Srvc_ 
Site_No 

Prior-
ity_ 
Asset_
Flag Othersite_Id Site_Name Description 

Cultural 
Period Evaluation 

Site 
Form 
(Y/N) 

10920.010599 08160000082 N FOREST NUMBER: 
CNF-08-10 

CEER - BOTTLE 
DUMP 

Bottle dump. Parceleros 
(1930-1950) 

Unknown Y 

11141.010599 08160000134 N TEMP NUMBER: 99-
09-01 

BRUJOS CISTERN Cistern. Parceleros 
(1930-1950) 

Potentially 
Eligible 

Y 

11142.010599 08160000135 N TEMP NUMBER: 99-
09-02 

CAYO ROSA 
(YEYO) 

Cistern and posts. Parceleros 
(1930-1950) 

Unknown Y 

11143.010599 08160000136 N TEMP NUMBER: 99-
09-03 

CIRICIO PINTO 
HOUSE 

Cistern and bottles. Parceleros 
(1930-1950) 

Unknown Y 

11041.010599 08160000040 N FOREST NUMBER: 
CNF-08-05 

EL VERDE 
BOTTLES 

Dump área. Parceleros 
(1930-1950) 

Unknown Y 

11035.010599 08160000033 N FOREST NUMBER: 
CNF-07-01 

ZARZAL Glass dumping area. pre-1898 and 
Parceleros 

Unknown Y 

11046.010599 08160000045 N FOREST NUMBER: 
CNF-11-02 

QUEBRADA 
GRANDE 
HISTORIC 
REFUSE 

Historic refuse. CCC or 
Parceleros 

Unknown Y 

Table 3-30. List of heritage assets for potentially of the Parceleros historic context 

CN 
Frst_Srvc_ 
Site_No 

Prior-
ity_ 
Asset
_Flag Othersite_Id Site_Name Description 

Cultural 
Period Evaluation 

Site 
For
m 
(Y/N) 

10980.010599 08160000062 N FOREST NUMBER: 
CNF-01-04 

HOUSE SITE 01-04 No site form. Unknown Unknown N 

10910.010599 08160000064 N FOREST NUMBER: 
CNF-01-09 

HOUSE SITE 01-09 No site form. Unknown Unknown N 

10937.010599 08160000125 N FOREST NUMBER: 
CNF-01-11 

CASA DE 
ANGELITO ROSA 

No site form. Unknown Unknown N 

10914.010599 08160000024 N FOREST NUMBER: 
CNF-04-03 

ANISETO PEREZ Possible house site; 
bottles from the 1930's. 

Historic 
(1930s?) 

Unknown Y 
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CN 
Frst_Srvc_ 
Site_No 

Prior-
ity_ 
Asset
_Flag Othersite_Id Site_Name Description 

Cultural 
Period Evaluation 

Site 
For
m 
(Y/N) 

None None Unkn
own 

FOREST NUMBER: 
CNF-04-05 

HOUSE SITE 04-05 House site. Unknown Unknown Y 

97524201060
2 

08160000121 N FOREST NUMBER: 
CNF-04-08 

HOUSE SITE House cut bank just 
beyond bamboo. 

Unknown Unknown Y 

11060.010599 08160000071 N FOREST NUMBER: 
CNF-05-14 

AREA X Possible house site.  Historic Not elegibile. Y 

97570701060
2 

08160000098 N FOREST NUMBER: 
CNF-05-25 

MANUEL LOPEZ 
HOUSE 

House site, historic 
artifacts. 

1900-1950 Unknown Y 

97576901060
2 

08160000104 N FOREST NUMBER: 
CNF-05-29 

CNF-05-29 House site with latrine 
and well. 

1940s-1950s Unknown Y 

11066.010599 08160000078 N FOREST NUMBER: 
CNF-08-01 

EL VERDE HOUSE 
- WATER CEMENT 
CISTERN 

Cistern, letrine and base, 
drainage ditch.  

1930-1950 Unknown Y 

97659701060
2 

08160000156 N FOREST NUMBER: 
CNF-08-11 

HARVEY HOUSE House site. 1924 Unknown Y 

11072.010599 08160000085 N FOREST NUMBER: 
083-09-02 

ROCK PILES & 
GLASS 

Midden. Unknown Unknown Y 

11097.010599 08160000128 N FOREST NUMBER: 
CNF-04-04 

HOUSE SITE 04-04 Bottles. Unknown Unknown Y 

11101.010599 08160000130 N FOREST NUMBER: 
CNF-04-06 

BOTELLERO 04-06 Concentration of 
bottles/Dump site.  

1900-1950 Unknown Y 

11037.010599 08160000035 N FOREST NUMBER: 
CNF-07-03 

CNF-07-03 Dump area, activity site. 1930s Unknown Y 

11036.010599 08160000034 N FOREST NUMBER: 
CNF-07-05 

HABITATION SITE Dump area, activity site. 1930s Unknown Y 

10896.010599 08160000087 N FOREST NUMBER: 
CNF-01-07 

CEMENT WATER 
CISTERN 01-07 

No site form. Unknown Unknown N 
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Within a ten-year period, nearly 248 of parceleros were relocated to the Forest’s outskirts through 
land purchases related to the Forest Service management efforts. With land acquisition efforts 
came the establishment of a new land-use scheme that resulted in a gradual re-valorization of 
lands: from a place linked to a subsistence economy to a place designated for conservation and 
recreation uses (Valdés-Pizzinni et al. 2011). This reconfiguration impinged upon local 
communities’ relationship with the Forest, as the new scheme required the exclusion and 
relocation of most of their traditional land-use practices. 

Civilian Conservation Corps (CCCs) Period 
In part, this reconfiguration was the result of the initiatives promoted by the U.S. Government 
during the Great Depression (Walker et al. 1998). In response to the harsh economic conditions 
lived across the U.S. and by the local population, the Roosevelt Administration launched a series 
of initiatives to trigger economic and social development at a national scale in 1933 (Valdés-
Pizzinni et al. 2011). The Civilian Conservation Corps (CCCs) was one of the programs created 
as an alternative to promote temporary economic relief through the recruitment of young men that 
would be hired to engage in different reforestation, construction, and renovation projects in 
Federal and national forests (Ibid.)21.  

In EYNF, the CCC or better known as “Las Tres C” were responsible, amongst other things, for 
the “extensive planting of trees—native and exotic tree species—within the 14,000 acres acquired 
during this period [1930s] under the Weeks Law” (Walker et al., 1998, p. 4). But the contribution 
of CCC program to EYNF goes well beyond its planting and reforestation to include the 
construction of important access and recreational infrastructure such as PR 191 and PR 186 and 
famous trails like Trade Winds, El Toro, Río de la Mina, and Sabana River trails. Las Tres C also 
generated a new image of the Forest. The numerous sites constructed by this group in the forest 
made possible what Valdes-Pizzini et al. (2011, p. 13) refer to as the “recreational reconstruction 
of the forest”. Many of the Forest’s recreational landmarks such as, Mt. Britton Tower and shelter, 
Baño Grande (pool, stone dam, and bath house), Baño de Oro (pool, stone dam, and bath house), 
El Yunque Tower, Palma Sierra Picnic Area, Palo Colorado Picnic Area, and Lost Picachos 
observation platform were built during this period by Las Tres C. These significant historic 
structures are an important link to our past and are officially recognized as elements in El 
Yunque’s listed National Register Historic District for the New Deal Era. Las Tres C’s work is 
also recognized because of the utilization of “naturally-occurring materials in their construction 
projects” (Walker et al. 1998, p. 5).   

Baño de Oro was the first recreational facility constructed by the CCC at El Yunque followed by 
Baño Grande.  Both of these sites are individually eligible for listing in the National Register, are 
part of the National Register Historic District, and have been closed to the public for all but 
interpretive use since the 1960s.  Several administrative and research facilities constructed by the 
CCC are still present at EYNF.  These include Stone House, Casa Cubuy, El Verde residence and 
guard house, Sabana ranger residence and guard house, El Verde research station, a trout 
hatchery, and the Catalina tree nursery.  Of these, Stone House and Casa Cubuy are individually 
considered eligible for listing in the National Register of Historic Places and all are included in 
the listed National Register Historic District.  

21 U.S. military involvement in the Luquillo Mountains began in 1933 when U.S. Army reserve officers 
briefly supervised Puerto Rico’s Emergency Conservation Program; later cooperation continued with the 
Forest Service in Civilian Conservation Corps (CCC) projects (Weaver 2012, p.11). 
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Cultural life in relation to CCC camps is very interesting and might reveal important aspects of 
the forest’s evolution and its cultural heritage. During the 1930s over 750 enrollees worked in the 
reconstruction of the forest (Valdés-Pizzinni et al. 2011, p. 36). CCC camps around Puerto Rico 
not only reconstructed the forests, but also shaped a work ethic of an important age-group within 
society. As Walker et al. summarizes: “the CCC employed single men between the ages of 19-21, 
who were recruited in rural and urban areas from across the country, and often sent to remote 
areas far from their homes. They lived in remote camps which they built; work centers of several 
hundred enrollees were common. Camp life was regimented—the men lived in barracks, ate in 
mess halls, woke before sunrise to the call of the bugle, and were assigned to brigades to carry out 
the day’s tasks” (Walker et al. 1998, p. 3). CCC camps not only provided a stable source of 
income in precarious times, but also shelter and food hardly found elsewhere. The sites of nine 
CCC camps are located on the EYNF and five of these are listed as priority heritage assets.  Of 
these, only Campamento El Verde has historic structures that are maintained and still in use 
today; and only one, Camp 8 (Rio Blanco Ridge), has been partially investigated for National 
Register eligibility.  All nine of the CCC campsites are included in the National Register Historic 
District, but require further evaluation to determine their individual eligibility status. 

CCC’s legacy lives on in different architectural sites within the forest, as will be discussed below. 
Along with foresters, ecologists, and other scientists they helped managing the forest not only to 
ensure its ecologic “functionality” but also to respond to a specific aesthetic value in line with 
more generalized debates about the place of nature in society, the promotion of the forest’s 
recreational uses, and the ideology of the wilderness promoted by thinkers like Muir, Thoreau, 
and Leopold (this last from the Forest Service). Interestingly, the CCC were the first to use 
concrete to construct what had been traditional Classical Revival structures originally built of 
stone and mortar.  This CCC work was significant in introducing the urban building construction 
technique of reinforced concrete and architectural style elements into rural forest recreation 
settings throughout the island.  CCC structures and buildings of the 1930s are significant under 
National Register “criteria C” as transitional for construction materials and architecture building 
design on the island, by introducing new materials and traditional regional design elements into a 
rural forested recreation setting.  Though now ubiquitous in Puerto Rico, these reinforced 
concrete structures built by the CCC at EYNF were the first of their kind in Puerto Rico. 

Most of the material presence in EYNF dates from the CCC period.  According to the Forest 
Service database 34 heritage assets date from this period, 19 may date from this period and 19—
although from an unknown period— have attributes that suggest they are part of the CCC legacy 
(Table 3-31).  There is a wide of variability in CCC site’s typology, although all of them are 
architectural in nature.  Some of the types of sites represented are: CCC camps (9), trails (11), 
roads or road segments (4), towers (3), rain shelters (3), and bathhouses and pools (2).  Also a 
pavilion, trout hatchery, research center, picnic area, sawmills, work station, and quarters.  
Finally, a total of 24 house sites may be associated to this period.   

Of the 73 sites associated or potentially associated to the CCC, 49 have site forms: 19 dating from 
1984 or 1986, 3 dating from 1998, and 24 dating from the 2000s.  Only five of the sites recorded 
in the 1980s were revisited in the 2000s.  According to the site forms, a surface collection was 
conducted in four sites: Army Rest. House Dump (CNF 06-14), El Verde Residence and Guard 
House Complex (CNF 08-12), Trail PR Parrot Aviary (CNF 05-24), and Summer Home (CNF 04-
07); and underground testing in two: Hacienda Catalina (CNF 05-18) and Catalina Work Station 
(CNF 05-19).  Of the 73 sites, only four have an evaluation statement in its site form: one is 
eligible and three potentially eligible. Nevertheless, in the thematic nomination New Deal Era 
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Construction in the Forest Reserves in Puerto Rico, 1933−1942 (Barnes et al. 2007) at least 30 
CCC historic properties were considered individually eligible for listing in the National Register.  

Of the 12 priority heritage assets of EYNF, 7 are CCC assets:  Bella Vista CCC Camp, CCC 
Camp 10, Icacos CCC Camp, Río de la Mina Trail, Sabana CCC Camp, Campamento el Verde 
(CCC) and El Yunque Peak Quarters.  The status of three of these sites has been determined as 
critical: CCC Camp 10, Icacos CCC Camp, and Sabana CCC Camp.  The FS uses an additional 
category for cultural resources known as MUA22 . These are heritage assets that are operated or 
maintained by other resource areas as facilities.  Of the 21 MUAs within the EYNF, 18 are CCC 
sites (Table 3-31). 

The CCC period also coincide with the U.S. military involvement in the forest. As Weaver 
explains in 1933 the “U.S. Army reserve officers briefly supervised Puerto Rico’s Emergency 
Conservation Program; later cooperation continued with the Forest Service Civilian Conservation 
Corps” (Weaver 2012, p. 11). Later, in 1942 the U.S. Army was also in charge of military 
communications establishing a “warning radar system” at El Yunque peak in preparation for 
World War II (Ibid.). During the 1960s the Atomic Energy Commission: “[…] initiated a gamma 
radiation project near El Verde to determine the ramifications of using nuclear devices to excavate 
a proposed sea level canal in Panama” (Ibid.). Experimentation with herbicide Agent White and 
“the U.S. Navy used the electronic site at Pico del Este to trace missiles on a target range in 
nearby Vieques” are also other military conducted during the 1960s (Ibid.).  All of these activities 
are part of a significant “forestry related scientific and military research” that are part of EYNF’s 
history (Walker, personal communication). 

EYNF has also been instrumental in the development of tropical ecology and silviculture. Just to 
mention some examples: “Gerhart’s very early selection of seed stock for plantations, Odum and 
Odum’s seminal ecological research, Wadsworth’s and other’s legacy work with tropical 
silviculture and tropical forest conservation based in EYNF” are part of the long list (Walker, 
personal communication). “Some of these early studies are the baseline for work IITF and 
numerous universities conduct today in EYNF” (Ibid.).

22 Since they are managed by another resource area (such as facilities/engineering) that resource area is 
responsible for tracking their condition.  They are still very significant cultural resources, many of these are 
listed as contributing elements to the CCC National Register District at El Yunque—one or two may be 
individually listed.  If any of these resources are planned for decommissioning, the Forest Service will need 
to examine them through the NHPA Section 106 process before making any decisions as to their future use 
and management. 
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Table 3-31. List of heritage assets of or potentially of the CCC period 

CN 
Frst_Srvc_ 
Site_No 

Priority_ 
Asset_Flag 
_Or-MUA Othersite_Id Site_Name Description Evaluation 

Site 
Form 
(Y/N) 

10934.010599 08160000012 Y FOREST NUMBER: 083-
17-02; LOCAL NUMBER: 
Y-14 

ICACOS CCC CAMP CCC Camp 1930-50 Unknown Y 

10909.010599 08160000007 Y FOREST NUMBER: 083-
17-03 

CCC CAMP 10 Possible CCC camp Unknown Y 

978504010602 08160000163 N FOREST NUMBER: 
CNF-17-08 

CCC CAMP BELOW CAMP 
ICACO 

Rock walls, building 
platforms, terraces 

Unknown Y 

978209010602 08160000160 MUA FOREST NUMBER: 
CNF-12-02 

EL TORO TRAIL (PARTIAL) CCC trail Unknown Y 

10975.010599 08160000113 Y/MUA FOREST NUMBER: 
CNF-03-01 

RIO DE LA MINA TRAIL CCC trail Unknown Y 

11025.010599 08160000016 N FOREST NUMBER: 
CNF-06-02 

TROUT HATCHERY Trout hatchery Unknown Y 

11026.010599 08160000017 MUA FOREST NUMBER: 
CNF-06-04 

EL YUNQUE PAVILLION Stairs, pavillion, trail, 
bridge with handrails 

Unknown Y 

10902.010599 08160000013 MUA FOREST NUMBER: 
CNF-06-05 

MT BRITTON TOWER Observation tower Unknown y 

976072010602 08160000105 MUA FOREST NUMBER: 
CNF-06-08 

RAIN SHELTER WITH 
CHIMNEY 

Chimney Unknown Y 

329492010602 08160000149 N FOREST NUMBER: 
CNF-06-10 

MT BRITTON RAIN 
SHELTER 

Concrete rain shelter Unknown Y 

974060010602 08160000152 MUA FOREST NUMBER: 
CNF-06-11 

PALMA SIERRA PICNIC 
AREA 

Picnic area, former CCC 
camp 

Unknown Y 

976367010602 08160000106 N FOREST NUMBER: 
CNF-06-13 

RESERVOIR/FOUNDATION 
CCC CAMP 

Water reservoir Unknown Y 

976370010602 08160000107 N FOREST NUMBER: 
CNF-06-14 

ARMY REST. HOUSE 
DUMP 

Rest house and rest 
room 

Unknown Y 

976379010602 08160000110 N FOREST NUMBER: 
CNF-06-17 

BRIDGE/EL YUNQUE 
RESTAURANT TRAIL 

Bridge; trail with hand 
rails 

Unknown Y 
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CN 
Frst_Srvc_ 
Site_No 

Priority_ 
Asset_Flag 
_Or-MUA Othersite_Id Site_Name Description Evaluation 

Site 
Form 
(Y/N) 

976382010602 08160000111 N FOREST NUMBER: 
CNF-06-18 

BANO DE ORO TRAIL 
SECTION 

Trail Unknown Y 

976387010602 08160000112 N FOREST NUMBER: 
CNF-06-19 

STONE OCTAGON RAIN 
SHELTER 

Rain shelters and 
benches 

Unknown Y 

976393010602 08160000115 N FOREST NUMBER: 
CNF-06-20 

INCINERATOR TANK Incinerator tank with 
valves 

Unknown Y 

976397010602 08160000116 N FOREST NUMBER: 
CNF-06-21 

BOILER Iron boiler on concrete 
platform 

Unknown Y 

11139.010599 08160000132 Y FOREST NUMBER: 
CNF-08-02 

CAMPAMENTO EL VERDE 
(CCC) 

CCC camp for 
construction of road 186 

Unknown Y 

978132010602 08160000158 N FOREST NUMBER: 
CNF-09-11 

ROCK WALL LA HUECO 
ROAD 

Rock wall from original 
section of PR 186 

Unknown Y 

329497010602 08160000150 MUA FOREST NUMBER: 
CNF-09-12 

EL VERDE RESEARCH 
CENTER 

Historic building Eligible Y 

11144.010599 08160000137 Y FOREST NUMBER: 
CNF-10-01 

ESPIRITU SANTO TRAIL Historic trail Potentially 
Eligible 

Y 

11145.010599 08160000138 N FOREST NUMBER: 
CNF-10-02 

TRAIL LOOP OFF 
ESPIRITU SANTO 

Historic trail Unknown Y 

10923.010599 08160000046 N FOREST NUMBER: 
CNF-11-01 

QUEBRADA GRANDE 
HOUSE SITE 

Home site Unknown Y 

978202010602 08160000159 MUA FOREST NUMBER: 
CNF-12-01 

TRADE WINDS TRAIL 
(WEST SEGMENT) 

CCC trail Unknown Y 

978484010602 08160000162 MUA FOREST NUMBER: 
CNF-16-06 

TRADE WINDS TRAILS 
(EAST SEGMENT) 

CCC trail Unknown Y 

329465010602 08160000144 MUA FOREST NUMBER: 
CNF-16-07 

LA MINA HOUSE AND 
GARAGE COMPLEX 

Concrete house, "ranger 
residence" style plus 
garage 

Potentially 
Eligible 

Y 

11075.010599 08160000090 N FOREST NUMBER: 
CNF-17-01 

BUENA VISTA TRAIL Rock trail Potentially 
Eligible 

Y 

10907.010599 08160000006 Y FOREST NUMBER: 
CNF-17-02 

BELLA VISTA CCC CAMP No site form Unknown N 
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CN 
Frst_Srvc_ 
Site_No 

Priority_ 
Asset_Flag 
_Or-MUA Othersite_Id Site_Name Description Evaluation 

Site 
Form 
(Y/N) 

10922.010599 08160000037 MUA FOREST NUMBER: 
CNF-08-12 

EL VERDE RESIDENCE 
AND GUARD HOUSE 
COMPLEX 

House complex c. 1938 Eligible Y 

11076.010599 08160000100 MUA FOREST NUMBER: 
CNF-16-02 

PR 191 Empty site form Unknown Y 

975671010602 08160000096 N FOREST NUMBER: 
CNF-05-23 

ROUTE SECTION AND 
BRIDGE 

Stone bridge and old 
route section 191 

Unknown Y 

11077.010599 08160000101 N FOREST NUMBER: 
CNF-16-02 

PR 191 Unknown Unknown N 

11091.010599 08160000127 Y FOREST NUMBER: 
CNF-01-13 

SABANA CCC CAMP No site form Unknown N 

Classified As Potentially of the CCC Period  
11022.010599 08160000008 N FOREST NUMBER: 083-

17-04 
ASSOCIATED WITH 
ICACOS DAM 

Empty site form Unknown Y 

975691010602 08160000097 N FOREST NUMBER: 
CNF-05-24 

TRAIL PR PARROT 
AVIARY 

Historic trail, 1900-1950 
artifacts 

Unknown Y 

10900.010599 08160000019 MUA FOREST NUMBER: 
CNF-06-06 

EL YUNQUE PEAK TOWER Observation tower Unknown Y 

10904.010599 08160000015 MUA FOREST NUMBER: 
CNF-06-07 

BANO DE ORO 
BATHHOUSE & POOL 

Bath house and old trail Unknown Y 

10925.010599 08160000054 N FOREST NUMBER: 
CNF-13-01; TEMP 
NUMBER: 83-13-01 

PARCELA ARROYO 
HOUSE SITE 1 

Historic wood house with 
concret cistern; no site 
form 

Unknown N 

10927.010599 08160000055 N FOREST NUMBER: 
CNF-13-02 

CNF-13-02 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11051.010599 08160000053 N FOREST NUMBER: 
CNF-13-03 

CNF-13-03 House site; no site form Unconfirmed 
(in 1945 
map) 

N 
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CN 
Frst_Srvc_ 
Site_No 

Priority_ 
Asset_Flag 
_Or-MUA Othersite_Id Site_Name Description Evaluation 

Site 
Form 
(Y/N) 

10928.010599 08160000051 N FOREST NUMBER: 
CNF-13-04 

ARROYO HOUSE SITE 6 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11050.010599 08160000052 N FOREST NUMBER: 
CNF-13-05 

CNF-13-05 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11049.010599 08160000050 N FOREST NUMBER: 
CNF-13-06 

CNF-13-06 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11048.010599 08160000049 N FOREST NUMBER: 
CNF-13-07 

CNF-13-07 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

10930.010599 08160000047 N FOREST NUMBER: 
CNF-13-08 

ARROYO HOUSE SITE 2 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11047.010599 08160000048 N FOREST NUMBER: 
CNF-13-09 

CNF-13-09 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11052.010599 08160000056 N FOREST NUMBER: 
CNF-13-10 

CNF-13-10 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11054.010599 08160000058 N FOREST NUMBER: 
CNF-13-11 

CNF-13-11 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11053.010599 08160000057 N FOREST NUMBER: 
CNF-13-12 

CNF-13-12 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11055.010599 08160000059 N FOREST NUMBER: 
CNF-13-13 

ARROYO HOUSE SITE 3 House site; no site form Unconfirmed 
(in 1945 
map) 

N 

11056.010599 08160000060 N FOREST NUMBER: 
CNF-13-14 

CNF-13-14 House site; no site form Unconfirmed 
(in 1945 
map) 

N 
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CN 
Frst_Srvc_ 
Site_No 

Priority_ 
Asset_Flag 
_Or-MUA Othersite_Id Site_Name Description Evaluation 

Site 
Form 
(Y/N) 

11024.010599 08160000011 N FOREST NUMBER: 
CNF-16-01 

TOMA DE AGUA Y MUROS Empty site form Unknown Y 

Potentially Of CCC Period 
974494010602 08160000126 N FOREST NUMBER: 

CNF-01-12 
SAWMILL SITE, SABANA Sawmill Unknown Y 

10973.010599 08160000067 N FOREST NUMBER: 
CNF-01-01 

SQUARE PIT BANDERA 
TRAIL 

No site form Unknown N 

11089.010599 08160000114 N FOREST NUMBER: 
CNF-01-13; FOREST 
NUMBER: CNF-03-01 

RIO LA MINA TRAIL No site form Unknown N 

975565010602 08160000091 Y FOREST NUMBER: 
CNF-05-18 

HACIENDA CATALINA Planting terraces; brick 
and concrete wall and 
floor; historic artifacts 

Unknown Y 

975590010602 08160000092 N FOREST NUMBER: 
CNF-05-19 

CATALINA WORK 
STATION 

Historic structure (latrine) 
and historic artifacts 

Unknown Y 

975736010602 08160000102 N FOREST NUMBER: 
CNF-05-27 

CATALINA SAWMILL SITE Site form empty Unknown Y 

10897.010599 08160000014 MUA FOREST NUMBER: 
CNF-06-01 

BANO GRANDE 
BATHHOUSE AND POOL 

Swiming pool Unknown Y 

10933.010599 08160000018 MUA FOREST NUMBER: 
CNF-06-03 

LOS PICACHOS TOWER Empty site form Unknown Y 

322783010602 08160000142 MUA FOREST NUMBER: 
CNF-06-09 

STONE HOUSE House Unknown Y 

11099.010599 08160000129 N FOREST NUMBER: 
CNF-06-12 

HOUSE SITE 06-12 Concrete structure and 
foundations; chimney, 
bathroom 

Unknown Y 

976499010602 08160000155 N FOREST NUMBER: 
CNF-08-03 

STAIRS EL VERDE Stairs and fundation Unknown Y 

666437010602 08160000151 MUA FOREST NUMBER: 
CNF-16-05 

SABANA RIVER TRAIL No site form Unknown N 
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CN 
Frst_Srvc_ 
Site_No 

Priority_ 
Asset_Flag 
_Or-MUA Othersite_Id Site_Name Description Evaluation 

Site 
Form 
(Y/N) 

329474010602 08160000147 MUA Unknown EL YUNQUE PEAK 
BATHROOMS 

Unknown Unknown N 

329478010602 08160000148 Y Unknown EL YUNQUE PEAK 
QUARTERS 

Unknown Unknown N 

3303051010602 08160000166 N Unknown STONE HOUSE 
GARAGE/APARTMENTS 

Unknown Unknown N 

11068.010599 08160000080 N FOREST NUMBER: 
CNF-08-08 

EL VERDE - 
EMBANKMENT 

Embankments, trails, 
rock piles 

Unknown Y 

975718010602 08160000099 N FOREST NUMBER: 
CNF-05-26 

HISTORIC ROAD Trail (access to Hac. 
Catalina) 

Unknown Y 

11066.010599 08160000078 N FOREST NUMBER: 
CNF-08-01 

EL VERDE HOUSE - 
WATER CEMENT CISTERN 

Cistern, letrine and base, 
drainage ditch (1930s) 

Unknown Y 

975234010602 08160000120 N FOREST NUMBER: 
CNF-04-07 

SUMMER HOME 25 steps with handrail, 
colums of balcony and 
concrete basement, 1930 

Unknown Y 
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During the 1940s “the forest was actively used in timber and agricultural production through the 
subletting to local farmers. This practice ended in the 1960” (Valdés-Pizzini et al. 2000, p. 84)23.  
The transit of PR from an agrarian to an industrial economy resulted in a new land-use scenario 
for the periphery of EYNF. During the 1940s the Puerto Rican Government launched Operation 
Bootstrap, a strategy to promote the modernization and industrialization of the Island. With 
Operation Bootstrap, lands that were once used for agricultural activity were either abandoned or 
sold for the construction of new suburbs, town houses and related economic activity. The 
suburbanization of EYNF periphery resulted in a rapid population increase in some of the 
municipalities within the region. However, despite this trend, El Yunque remained an important 
referent for local residents and tourists in search of a pleasant aesthetic experience and a direct 
contact with nature: “El Yunque remains a relatively untouched natural area, archetypical of 
primeval Puerto Rico in the middle of industrial, and leisure development, and urban growth” 
(Valdés-Pizzini et al. 2000, p. 85). 

During the late 80’s EYNF along with the Southeastern Forest Experiment Station Group in 
Athens, Georgia and the Center for Applied Social Research of the University of Puerto Rico at 
Mayaguez engaged in CUSTOMER, a research effort to explore the socio-economic profile of 
visitors to the forest. The research effort revealed that the forest is a “critical destination for 
Puerto Ricans from all parts of the Island” (Ibid., p. 85). According to researchers, some of the 
principal motives for many Puerto Ricans to visit El Yunque are: (1) importance of need for 
resource conservation, (2) forest as a source of health/therapy, (3) patrimony, (4) urban-
wilderness distinction, (5) resource management issues, (6) global environmental issues, (7) 
mysteries, and (8) spirituality (Ibid., p. 86). This long list reflects the multiple cultural meanings 
the forest has for forest visitors and might also serve to develop recreational, educational, and 
interpretive activities to better incorporate those interests into EYNF conservation strategies. 

3.9.1.3 Condition and Trends of EYNF Cultural Resources 
The 1997 management plan lists four main goals to manage cultural resources (USDA forest 
Service 1997):  

1. Inventory, investigate, protect, and evaluate heritage resources, including pre-historic and 
historic sites and artifacts. 

2. Nominate significant sites to the National Register of Historic Places. 

3. Develop opportunities to interpret cultural resources, with emphasis on pre-Columbian 
cultures, the Spanish Colonial period, and the Forest’s Civilian Conservation Corps 
program of 1938. 

4. Implement the “Programmatic Agreement Among the USDA Forest Service, the State 
Historic Preservation Officer, the Advisory Council, and the MOA between the Forest 
and Puerto Rico SHPO”. 

During the last decade, some progress has been made towards the completion of the Heritage 
Program goals.  According to the Comprehensive Evaluation Report (USDA Forest Service 2008, 
2009) some of most important achievements during the review period have been: 

23 However, Walker, for example, suggests that parceleros might have occupied some forest plots as late as 
the 1980s (personal exchange). 
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• A Multiple Property Nomination for 30 New Deal Period historic properties located on 
EYNF; resulting in its NRHP listing in 2007; 

• Review of 27 construction projects for potential effects to cultural resources and one 
CCC historic site mitigation for stabilization; 

• Progress on the inventory of heritage assets through INFRA data-base: (1) Five new sites 
were recorded during the review period; (2) INFRA data base now contains an estimated 
70 percent  of known sites on EYNF (p. 35−36); and (3) one-third of the Forest has been 
surveyed for cultural resources by fiscal year 2007 (p. 36)24 , and 

• Progress on the development to interpret cultural resources: the opening of the Luquillo 
Forest Reserve Centennial Timeline exhibit. 

However, our evaluation of the status of cultural resources points to the fact that there are still 
important challenges to overcome in order to fully accomplish the goals set in 1997 for cultural 
and historic resources. The reasons for this are varied. 

First, the vast amount of information regarding cultural resources within the EYNF is fragmented 
and unorganized.  There are 168 assets listed in the Forest Service data base, and 3 additional in 
the Forest Service printed documentation.  Of these, 54 do not have a site forms, 4 have empty 
site forms, and 9 have no data at all.  The site forms date from the 1980s to the 2000s.  There are 
at least three different types of site forms, and the quality of data varies from site form to site 
form.  For example, the EYNF Comprehensive Report of 2008 indicates that the majority of sites 
found in the forest date from the Historic Period. From those, the American Colonial Period 
outnumbers the Spanish Colonial Period sites.  This cultural period classification is not used in 
the site forms, evidencing the necessity of standardizing the data.   

Former Forest Service archaeologist, Jeff Walker, indicates that the database needs updating and 
upgrading (personal communication). All of the sites were surveyed, many of them before the 
database was created, and most were revisited on multiple occasions.  Then the database has not 
been significantly revised since the entries in 2008.  According to Walker, this issue is partly with 
the quality of the data in the database, but not necessarily with the quality of the data available—
in reports, site forms, field notes, maps, etc.  Also, he understands that the absence of a staff 
Archaeologist probably means there is little new data to enter, but it also means the database has 
not been upgraded by entering previously existing data.   

Second, our knowledge of the archaeology of the EYNF is incomplete.  According to the USDA, 
by fiscal year 2007 it was estimated that approximately one-third of the Forest was inventoried or 
surveyed for heritage resources.   Much of the inventory was conducted prior fiscal year 2003, in 

24 It is important to acknowledge that there is no agreement on the amount of the EYNF’s cultural resources 
that have been surveyed so far. Although the Comprehensive Evaluation Report of 2008 presents an 
estimate of one third of the forest, other estimates point more to a scenario in which “[…] roughly 30% of 
the Region has been surveyed, but not that much of El Yunque - - the ground conditions are just too 
difficult” (Jeff Walker, personal exchange). Then, there is also the nature or conception of surveys that has 
changed through out the years. According to the Forest Service archaeologist Elisa Twaroski: “1) survey 
strategies have changed over the last 20-30 years, so what was considered ‘survey’ in 1986 would probably 
not pass for ‘survey’ in 2013; and 2) survey conditions and ground visibility were immensely better prior to 
Hurricane Hugo, then it was possible to walk under a full canopy where the understory vegetation was 
shaded out, large tracts currently inaccessible due to heavy understory were surveyed during TSI and other 
timber activities by CRTs” (personal exchange). 
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support of improvement activities, land acquisitions, road and trail maintenance, and recreation 
development (USDA Forest Service 2008).  This means that the criteria for testing these areas did 
not respond to their archaeological potential, but to other forest management needs.  The report 
also indicates that although pre-Columbian sites in the forest are rare, this might be due to the 
lack of appropriate archaeological research efforts to facilitate the survey and evaluation of 
cultural and historic resources within the forest (USDA Forest Service 2008).  In fact, the amount 
and type of archaeological research efforts conducted at EYNF is not clear, as there are no reports 
readily available for consultation.  The site forms mention several reports (stage I and II surveys) 
that have been conducted since the 1980s, and in only 26 sites: 16 surface collection and 10 
underground surveys.  The accuracy of this data needs to be verified with the aforementioned 
reports. 

A systematic regional intensive survey based on a well-developed predictive model is needed to 
understand the area’s pre-Columbian settlement and exploitation patterns.  For instance, 
specialized sites for exploiting forest resources, ritual areas, individual households and even small 
villages may be found within the EYNF.  Also systematic surveys targeting specific historic sites 
may be employed to expand the knowledge of the area during the first centuries after the 
colonization.  For example, rebel Indians settlements, maroon sites, early historic settlements for 
the exploitation of resources may be found. The identification of the range of potential and 
existing cultural resources within the EYNF is a first step that will set the path for researching, 
evaluating and protecting them.  

The third challenge has to do with the efforts to evaluate, nominate to the NRHP, stabilize, and 
preserve cultural resources.  According to the site forms, only 19 of the 171 known sites have 
been evaluated regarding its eligibility to the NRHP.  Nonetheless, at least 30 sites from EYNF 
have been considered eligible to the NRHP, suggesting that the data form information is not 
accurate or up to date. 

The condition of most of the pre-Columbian sites, whether priority heritage assets or heritage 
assets, needs to be further reviewed, as the lack of updated data suggest they are not managed to 
standard.  Moreover, the potential of these sites for interpretation and the significance of these 
archaeological discoveries also remain unknown as more in-depth archaeological research needs 
to be done in order to better understand these cultures relationship with the forest and their co-
evolution process.  

As Table 3-30 shows, from the 21 recorded priority heritage assets listed in the EYNF database in 
2013, 7 are classified as critical. This means that for one-third of surveyed priority heritage assets, 
“work is deemed critical to prevent the total loss of these Heritage assets”. Those sites are: CCC 
Camp 10, Icacos CCC Camp, The Big Boulder Site Complex, Sabana CCC Camp and Army 
House.  

On a similar vein, there are five priority heritage assets of which a condition survey has never 
been performed. Those are: Bella Vista Camp, Río de la Mina Trail, Cubuy Petroglyph, and 
Espíritu Santo Trail. From the priority heritage assets with condition surveys, there are 16 that 
have not been categorized for any management use (check Pedro). Referring to the cultual 
resources last recorded condition, the Comprehensive Evaluation Report concludes: 

 “…over the past five year period the Forest has been successful in inspecting projects prior to 
their implementation.  It has not been successful in enhancing, stabilizing and interpreting 
heritage resources during the review period; deferred maintenance of nearly one third of the 
properties listed as Priority Heritage Assets (PHA) have not been conducted.  Though the PA 
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stipulates that EYNF would develop a predictive model to aid in identifying areas with 
archaeological site potential, this model has not been designed” (USDA Forest Service 2008, p. 
37).  

“The PHAs are not consistently being assessed for their current condition, or maintained to 
standard” (USDA Forest Service 2008, p. 38). This statement demonstrates that the EYNF 
Heritage resources inventory is still incomplete, and that some of the sites are in a critical 
condition and require urgent stabilization works in order to be preserved.  Also the lack of up-to-
date information of most of the resources calls for a review of the priority heritage assets 
designation.  Potentially, more sites should be included in that list.  The preservation of cultural 
resource sites is key as it might reveal important information regarding the cultural and historic 
meanings of the forest and, therefore, could contribute to future interpretive and educational 
efforts (local engagement).  

The same occurs with the nomination process of cultural resources. A key goal of the Heritage 
Program is to nominate significant cultural resource sites to the National Register of Historic 
Places. During recent years, progress towards this goal has been achieved through the Multiple 
Property Nomination of New Deal Era Historic Properties (USDA Forest Service 2008; Walker et 
al. 1998). This and other nomination efforts are a step forward with regards to the understanding 
and interpretation of one of the most important historic periods in the evolution of the EYNF. 
However, as the assessment of cultural resources presented in the CER states: “relatively few of 
the potentially eligible NRHP sites on EYNF have been nominated” (USDA Forest Service 2008, 
p. 36).  The report points to the need of developing a strategic plan for the nomination of eligible 
EYNF sites to the NRHP. But to achieve this, a previous step is necessary: the heritage assets 
must be first evaluated through research. 

Note that the current list of priority heritage assets does not include many of the significant CCC 
historic structures that are currently listed in the NRM Heritage module as multiple use assets 
because they are managed by other resource programs such as recreation or engineering.  Some of 
these structures, such as Baño de Oro, Baño Grande, Stone House, Casa Cubuy, Mt. Britton 
Tower, El Yunque Tower, have been determined to be individually eligible for listing on the 
National Register of Historic Places and are listed as contributing elements to the New Deal Era 
National Register District.  Of these, all but Mt. Britton Tower are in significant decline.  The 
NRM database now allows multiple use assets to also be identified as priority heritage assets.  
These multiple use assets, among others, need to have the priority heritage asset block also 
checked in the NRM Heritage module so that they receive a condition survey at least once every 
5 years.   

A fourth identified challenge has to do with the framing and interpretation of EYNF cultural 
resources and the way they are used to construct the forest’s history and cultural symbolism for 
local communities and visitors. Creating the opportunities for the interpretation of cultural 
resources is a fundamental goal in the promotion of social and economic sustainability of the 
forest (USDA Forest Service, 2008, 2009, 2012). This is because heritage interpretation offers a 
great opportunity to emphasize the interconnections between the history and culture of local 
communities with regards to its environment. 

However, it is possible to argue that from all the topics covered in the forest’s educational and 
interpretive efforts, the cultural resources topics are the least developed. This situation might not 
only respond to budget and resource constraints but also to traditional educational approaches 
informed by the idea that ecological processes of forests are distinct from the broader cultural and 
historic processes shaping them (Cronon 1995; Ingold 1993; Schama 1995).   
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In the particular case of EYNF, this dichotomy is evidenced in the very structure and topic 
framing of education and recreation programs. Currently, EYNF offers heritage interpretation in 
two forms: non-personal and personal interpretation (USDA Forest Service 2009). Non-personal 
interpretation includes El Portal exhibits, signage along the forest’s trailheads; and major historic 
structures and other educational material such as brochures and a website. Personal interpretation 
efforts focus on two principal programs; the Forest Adventure Tour and Rent-a-Ranger programs 
(USDA Forest Service 2009). Whereas the Forest Adventure Tour program is designed for local 
and off-Island visitors interested in guided tours, the Rent-a-Ranger program concentrates on 
local schools and local and off-island non-government organizations. 
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Table 3-32. El Yunque National Forest priority heritage assets status 

Site_Id Site_Name 
Date_Pha_Id
entified Management_Use Next_Survey_Due Type Priority 

08160000006 Bella Vista CCC Camp 2001-07-01   Never Surveyed     
08160000007 CCC Camp 10 2001-07-01 Scientific Investigation - 

Research 
2016-09-09 Deferred maintenance Critical 

08160000007 CCC Camp 10 2001-07-01 Scientific Investigation - 
Research 

2016-09-09 Operations Noncritical 

08160000012 Icacos CCC Camp 2001-07-01   2016-09-09 Deferred maintenance Critical 
08160000012 Icacos CCC Camp 2001-07-01   2016-09-09 Operations Noncritical 
08160000061 La Hueca Petroglyph 2001-09-21 Preservation - Rare 2013-09-17     
08160000113 Rio De La Mina Trail 2001-09-25   Never Surveyed     
08160000021 La Mina Site 2001-09-25   Never Surveyed     
08160000002 Icacos Petroglyph Site 2001-09-25 Preservation - Rare Expired Operations Noncritical 
08160000003 Cubuy Petroglyph 2001-09-25   Never Surveyed     
08160000010 Big Boulder Site 2001-09-25 Preservation - Rare 2016-09-09 Annual maintenance Critical 
08160000010 Big Boulder Site 2001-09-25 Preservation - Rare 2016-09-09 Deferred maintenance Critical 
08160000010 Big Boulder Site 2001-09-25 Preservation - Rare 2016-09-09 Operations Critical 
08160000025 La Coca Petroglyph 2001-09-25   2014-09-10     
08160000036 Jimenez Petroglyph 2001-09-25   2013-09-16     
08160000127 Sabana CCC Camp 2001-09-27   2016-09-09 Deferred maintenance Critical 
08160000127 Sabana CCC Camp 2001-09-27   2016-09-09 Operations Noncritical 
08160000132 Campamento El Verde 

(CCC) 
2001-10-24   2016-09-09     

08160000137 Espiritu Santo Trail 2001-10-24   Never Surveyed     
08160000165 La Coca-Palenque 

Petroglyph Site 
2008-09-25 Enhancement - 

Interp/Edu/Tourism 
2013-09-15     

08160000143 Army House 2007-02-28   2016-09-09 Deferred maintenance Critical 
08160000148 El Yunque Peak 

Quarters 
2007-03-01   2016-09-09     

317 



El Yunque National Forest 

Site_Id Site_Name 
Date_Pha_Id
entified Management_Use Next_Survey_Due Type Priority 

08160000091 Hacienda Catalina 2008-04-23   2016-09-09     
08160000093 Catalina Petroglyph 2008-04-23 Enhancement - 

Interp/Edu/Tourism 
2016-09-09     

08160000108 Old Spanish Gold 
Mine 

2008-04-24   2016-09-09     

08160000161 Rio Gurabo Petroglyph 
Cave 

2008-04-24   2014-09-09     
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While most of these programs concentrate on the natural history and ecological value of the 
forest, the interpretation of cultural resources is quite limited. Most of the emphasis is placed in 
the Civilian Conservation Corps history, reforestation programs, and trails system and all other 
forest structures, but not necessarily touch upon the pre-Columbian and Spanish Colonial Period 
(informal interviews, Forest Service and Eastern National personnel). Recognizing this limitation, 
Eastern National is currently engaging in an effort to produce new topic guides to incorporate the 
interpretation of cultural resources as part of their tour offerings. Nevertheless, a more 
comprehensive evaluation regarding how this integration should be effectively done needs to be 
completed. This is consistent with the picture presented in several key EYNF documents, which 
points to the need of further developing the topics and interpretive efforts in relation to cultural 
resources. As an example, the Interpretive and Conservation Education Master Plan calls for 
developing new interpretive topics such as Las Tres C- Civilian Conservation Corps and the 
Spiritual symbolism and meanings of the forest in Taíno culture, amongst others (USDA Forest 
Service 1997, 2008; 2009, p. 33).  

A related issue has to do with the connections between the interpretive and education efforts in 
EYNF. Whereas some of the environmental education efforts are channeled through the 
Recreation Program, recently the Forest Service moved the conservation education efforts from 
the Recreation to the Public Affairs Program. Informal exchanges with key EYNF staff reveal that 
this split might work against the possibilities of implementing a coherent environmental 
education initiative. There are, at least, two reasons for this: (1) interpretive tours might serve as a 
bridge to concurrently connect local communities and groups with the forest (connections 
between interpretation and environmental education); and (2) the forest’s cultural and ecological 
resources are inextricably linked and that relationship should be used to strengthen local 
communities’ ties and identities with the forest (i.e., production of co-evolution narratives).   

Moreover, an analysis of the topics covered and the “nature” of the conservation education 
programs reveal that most of the designed educational activities do not necessarily respond to the 
local cultural context, but are more “packaged” educational strategies, which are generically 
applied to different forests’ communities within the Forest Service System. Some of the content 
of these initiatives such as Smokey Bear and Woodsy Owl (just to mention few), may or may not 
apply to the local context. If the idea is to connect and establish a closer relationship with local 
communities and schools, there is a need to produce tailor-made and culturally sensitive 
educational initiatives for the local population. An example of this approach might be El Baúl, 
which is an educational resource more in line with EYNF local communities’ culture and is no 
longer been used to connect the educational sector with the forest. This also entails more research 
into targeted audiences, as currently very few of the conservation education initiatives apply to 
other social groups such as elderly people, youth groups, and disadvantaged communities. These 
social groups are also an important part of the forest’s audience and the new planning rule 
encourages the development of initiatives to better integrate these groups. 

The integration of these topics should be done, as part of a deeper reflection about the “place” of 
heritage interpretation in the broader spectrum of educational efforts currently available in the 
forest. As one Forest Service employee puts it, “[currently] we employ heritage interpretation to 
educate about cultural resources just like we use nature interpretation to educate about natural 
resources” (personal communication, 2013). The quote is revealing because it might reflect the 
divide between heritage and nature interpretation efforts through which current environmental 
education efforts in the forest operate. Although, for the purpose of conveying a rounded 
educational or interpretive message, emphasis on one or another of these elements is 
recommended, at some point heritage interpretation needs to intersect nature interpretation. This 
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is because the symbolic and material value and importance of the forest is the result of a long co-
evolutionary process involving both (culture and nature). 

A fifth challenge has to do with the implementation of the 2010 Programmatic Agreement among 
the U.S. Department of Agriculture, the Forest Service, EYNF, and the PRSHPO. This 
programmatic agreement, among other things, seeks to improve and streamline the process of 
compliance with Section 106 of the National Historic Preservation Act (NHPA), as well as to 
create a coordinated program “to improve consistency and accountability in the development and 
application of appropriate measures to inventory, evaluate, protect, interpret, enhance, and consult 
on the management of historic properties within the EYNF” (USDA et al. 2010, p. 1).  There are 
some key stipulations that have yet to be addressed by EYNF: 

• Stipulation II(B)2 of the programmatic agreement requires that all reports shall be 
available to the SHPO, and other consulting parties, and indexed/referenced in the annual 
report from the EYNF, to facilitate integration in the statewide database. 

• Stipulation II(B)3 stipulates that the EYNF will review and update the Forest Cultural 
Resource Overview written in 1981 within 5 years of the signature of the programmatic 
agreement.  This document is not available within the EYNF documentation. 

• Stipulation V(A) indicates that the EYNF will maintain a professional and technical staff 
appropriate to carry out the terms of the programmatic agreement, which include: 
heritage program professionals like professional archaeologists or historians, and 
paraprofessionals or certified heritage program technicians (Ibid., p. 5-6).  The 
professional staff must be provided with appropriate training.  Currently EYNF does not 
have a full time or part time professional archaeologist on staff. 

• Stipulation VI(C)1 regarding the identification of historic properties provides for the use 
of INFRA-GIS data base system or other agency sponsored system to create and maintain 
a database including the locations of historic properties, descriptions, determination of 
probable distributions of unrecorded historic properties, and to document the extent, 
nature and status of identifications activities conducted in the Forest (Ibid., p. 7). The 
current data base of EYNF is not up to date and does not include all the information 
required by the programmatic agreement.  This stipulation also specifies that the EYNF 
will implement levels of survey coverage according to the zones defined in El Yunque 
Predictive Model.  It is unknown if this document was completed. 

• Stipulation VII regarding the curation of artifacts indicates that “all cultural resource 
collections and associated records will be stored in the Heritage Resources storage unit 
and managed consistent with 36 CFR Part 79” (Ibid., p. 15). This action called for the 
preparation of a collection management plan that would identify current conditions and 
curation facilities available. This plan has yet to be completed.  Efforts should be made to 
assess the location and current curatorial conditions of existing collections and to store 
them in an appropriate facility. 

• Stipulation VII(B) establish that EYNF will compile an annual report on its Heritage 
Resource Program and compliance under the terms of the programmatic agreement by 
January 31 of each following year (Ibid., p. 16). 
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• Stipulation VII(C) indicates that by 2011 the EYNF was going to complete a review of 
the results and effectiveness of the predictive model.  This predictive model is to be 
adjusting each subsequent year as appropriate (Ibid., p. 16). 

The stipulations established in the programmatic agreement should be the primary guides 
concerning the management of historic properties, and thus heritage assets, on EYNF.   

3.9.1.4 Conclusions 
The archeological value of EYNF comes from the possibility to access a fragmented but revealing 
evidence of about the domestication of nature (i.e., introduced species), the cultural influences 
shaping the landscape, and the meanings we confer to different places throughout history.  A 
review of previous Forest Service policy documentation indicates that the cultural value of EYNF 
is yet to be comprehensively assessed and understood. The information analyzed here indicates 
that although the forest’s administration has advanced towards meeting the goals established in 
the 1997 management plan in relation to cultural resources, this has not been fully accomplished.  

Below, a summary of the key findings in relation to cultural resources:  

 The inventory of cultural resources is still incomplete. Important archaeological data is 
missing in order to fully assess the significance of pre-Columbian and Spanish Colonial 
sites within the forest. In addition, data concerning the current condition of the sites is 
also missing.   Efforts shall be made to conduct an intensive regional survey in order to 
complete the inventory, or at least to obtain a sample of the range of possible and existing 
cultural resources within the EYNF. 

 Although the forest administration has made some progress in the inspection and 
nomination of cultural resources to the NRHP, it has not been able to enhance, stabilize 
and develop interpretive initiatives for many of these important resources in the forest. 
Maintenance of priority heritage assets and multiple use assets is a critical issue as 
deferred maintenance of one third of the properties listed has not been conducted. In 
addition, relatively few cultural resources sites potentially eligible for NRHP have been 
nominated.  Each multiple use asset identified in the Heritage NRM Module needs to also 
be identified as a priority heritage asset.   

 While most of the EYNF’s interpretive programs concentrate on the natural history and 
ecological value of the forest, the interpretation of cultural and historic resources is quite 
limited. This situation inhibits the possibility to promote social and economic 
sustainability among local communities in a more effective manner. 

 An analysis of the topics covered and the “nature” of the conservation education 
programs reveal that most of the designed educational activities do not necessarily 
respond to the local cultural context but are more “packaged” educational strategies, 
which are generically applied to different forests’ communities within the Forest Service 
System. 

 EYNF has yet to enforce the stipulations of the programmatic agreement among the U.S. 
Department of Agriculture, the FS, EYNF and the PRSHPO in order to development and 
applicate appropriate measures to inventory, evaluate, protect, interpret, enhance, and 
consult on the management of historic properties within the EYNF. 
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A key question with regards to social and economic sustainability is how well EYNF is 
incorporating local communities’ values, interests, and needs into its cultural educational and 
interpretation efforts.  The following activities would help address the key findings and also assist 
EYNF in meeting its legal responsibilities for managing cultural resources on NFS lands 
primarily described in the National Historic Preservation Act, the Archaeological Resources 
Protection Act, and Forest Service Manual (FSM) 2360.  Each of these activities has the side 
benefit of also assisting EYNF meet the agency’s annual Heritage Program Managed to Standard 
performance measure:  

1) Maintaining a professional and technical staff, including one full time staff archaeologist; 

2) Preparing a predictive model for EYNF, and performing cultural resource surveys in 
areas of the Forest where cultural resources are most likely to occur and providing 
opportunities for the professional community to perform scientific investigation; 

3)  Sharing the archaeological research results and reports conducted so far with the 
PRSHPO and other local databases, and promoting their public dissemination;  

4) Updating and upgrading the database and revising the designation of heritage assets as 
priority heritage assets; 

5) Documenting the status of priority heritage assets/multiple use assets with no current 
condition survey on record;  

6) Nominating individual priority heritage assets to the National Register of Historic Places;  

7) Preparing written historic property plans for each priority heritage asset/multiple use 
asset, as described in FSM 2360 at 2362.4, in consultation with the SHPO to identify 
each priority heritage asset’s existing condition, management goals and objectives, 
maintenance standards and guidelines, needed actions, and timeframes for action;  

8) Addressing the stabilization, maintenance, and protection needs identified for each 
priority heritage asset/multiple use asset per its identified management objective; 

9) Promoting the development of interpretive and educational efforts to integrate the cultural 
and historic meanings of the forest for local communities and stakeholders. 

10)  Developing an overall cultural resources overview as part of a Heritage Program Plan 
encompassing all the known cultural resources in EYNF as described in FSM 2360 at 
2362.3. 
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3.10 Land Status, Ownership, Use, and Access Patterns 

3.10.1.1 Introduction 
The 2012 Planning Rule for National Forest System Land Management requires that planning 
assessments identify and evaluate existing and potential future conditions on National Forest 
System lands in the context of the broader landscape. The Rule recognizes that social, economic, 
and ecological systems are interdependent and equally important, requiring the consideration of 
social, economic, and ecological factors in all phases of the planning process.  

Following the directives for the Planning Rule, in this section, we identify and evaluate 
information pertaining to the EYNF on land status and ownership, use, and access patterns.  In 
particular, we describe existing patterns of land ownership, status, and use, both within and 
around the plan area; trends affecting these variables; influence of the EYNF on land ownership, 
status, and use within the broader landscape; access to the plan area for various modes of 
transportation and from urban and rural locations near the plan area; and opportunities for open 
space connections with lands in other ownerships, among other factors.  The results of this 
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assessment will enhance Forest planning and management through a better understanding of land 
use patterns and trends within and outside the Forest and their interactions.   

In this assessment, “land ownership” is the basic pattern of public and private ownership of both 
surface and subsurface estates. “Land status” refers to the formal management status of public 
lands, such as wilderness, and to zoning categories for private lands. “Access” refers to 
transportation access to or through the plan area, including pedestrian access from properties 
adjacent to the plan area.  “Land use” is the current use of land, such as residential, commercial, 
industrial, or agricultural use, in the larger landscape.   

3.10.1.2 Available Information 
This analysis utilizes the best available scientific information to describe land status, use, 
ownership, and access within and around the National Forest, including information from the 
Land Status Records System (LSRS), which is the official repository for all realty records and 
land title documents for National Forest System lands, as well as the Land Areas of the National 
Forest System Report (LAR), which is an annual publication that tracks National Forest System 
ownership and provides the most up-to-date statistics on land areas administered by the Forest 
Service. Information from the Puerto Rico Planning Board on current and historical land use, 
zoning, and related laws and other policy directives were also obtained and analyzed.   

For this section, we also utilized scientific, peer-reviewed research, as well as information 
generated by the EYNF and other governmental and non-governmental sources. Two key 
resources were “The Luquillo Mountains: Forest Resources and their History” by Peter L. Weaver 
(2012),  a general technical report produced by the International Institute of Tropical Forestry, and 
the “El Yunque Ecosystem Services Project”, a participatory research project sponsored by the 
USFS Urban and Community Forest Program, led by Tania Lopez-Marrero and L. Annie 
Hermansen-Baez (2011).   

Area of Analysis  
The EYNF is surrounded by eight municipalities in Eastern Puerto Rico: Canovanas, Ceiba, 
Fajardo, Juncos, Luquillo, Naguabo, and Rio Grande.  Together, these eight municipalities 
represent the primary area of analysis for assessing land status and ownership, use, and access 
patterns in the broader landscape within which the National Forest is situated (Map 3-7).  We 
analyze these variables at the municipal and regional levels in order to identify areas in need of 
similar or different management strategies across Forest boundaries.  For purposes of this 
assessment, we refer to the group of eight municipalities as the “El Yunque Region”. 

3.10.1.3 Status and Trends 
This section describes the EYNF land base, including the basic pattern of public and private 
ownership in the surrounding region, as well as the categories and areas of formal management 
status within the Forest.  In this section, transportation access to and through the plan area is also 
described.   

Inside El Yunque National Forest 

EYNF Land Ownership 
At the end of 2012, the EYNF was comprised of one primary block of forest of about 27,200 
acres and several small, isolated parcels: three in the southwest (i.e., Arroyo, 149 acres; La 
Condesa, 583 acres; and Sandoval, 31 acres), one to the south (39 acres), and other smaller tracts 
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near the northeastern and southeastern borders (Weaver 2012) (Map 3-8).  In addition, there were 
four inholdings (i.e., privately owned land within the boundaries of the Forest) totaling 
approximately 175 acres.  The largest inholding in the EYNF was Barrio Mameyes Segundo, 
which is situated on both sides of PR route 191 and occupies 133 acres.  There are three smaller 
inholdings in the same vicinity, and two others along PR route 186 (Map 3-8) (Weaver 2012).  
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Map 3-7. Area of analysis for assessing the socioeconomic and cultural conditions of the EYNF and 
surrounding landscape 

Map 3-8. Inholdings within the EYNF  
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When first established in 1903, the EYNF (then named the Luquillo Forest Reserve) extended 
over 12,454 acres and had a proclamation boundary encompassing 63,382 acres (Weaver 2012).25  
The Proclamation Boundary was established to incorporate important areas and topography that 
should be forested in order to protect vital watersheds.  Despite concerns for the designation of 
additional Federal lands, the boundary was approved and signed by then Governor Hernandez 
Colon (F. Wadsworth, personal communication).  

By 1949, the Forest had obtained an additional 5,625 hectares within the proclamation boundary 
lines.  The proclamation zone was later modified in 1950 to outline the area it contains today 
(Map 3-9).  Between 1950 and 2012, the EYNF further consolidated its land ownership through 
the acquisition of an additional 1,660 acres, which included the trade of about 67 acres for more 
desirable forest lands (Weaver 2012).  In 2012, the EYNF totaled 28,003 acres, with a total 
boundary of 72 miles (Weaver 2012; EYNF 2008).   

Map 3-9. EYNF boundary, proclamation boundary, and priority areas for acquisition 
Source: López-Marrero et al. (2011) 

“At least four properties totaling about 62 hectares (153 acres) are included in the current land 
acquisition strategy: (1) the 13-hectare (32 acre) Cartagena tract along PR route 186; (2) the Río 
Fajardo tracts, two adjacent parcels of 20 hectares (49 acres); (3) the 2-hectare (5 acre) Río 

25 The Proclamation Boundary defines a zone around the National Forest in which the Forest Service has 
authority to purchase land to expand its area for forest conservation purposes. 
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Sabana tract near the Sabana Research Station; and (4) the 27-hectare (67 acres) Charco Frío tract 
adjacent to the Río Fajardo (EYNF 2010). All of these lands border the Luquillo Experimental 
Forest and would serve several purposes such as the consolidation of the Luquillo Experimental 
Forest, expansion of parrot habitat, protection of wildlife, and future recreational opportunities.” 
(Weaver 2012). 

To advance in its land acquisition efforts, such as those outlined above and in the 1997 revised 
land and resource management plan (USDA Forest Service 1997 [Appendix C]), the EYNF has 
entered into collaborative agreements with other entities to acquire important areas.  For example, 
the EYNF signed a memorandum of understanding with the Puerto Rico Conservation Trust, 
through which the Trust agreed to work with the Forest Service to identify, appraise, purchase and 
conserve high priority properties for land acquisition and to maintain any acquired property until 
such time that the Forest Service can purchase these land(s) from the Trust.  Additionally, the 
Forest Service provides support for their conservation, management, inspection, and security, 
among other activities while under ownership of the Trust.  To date, the Puerto Rico Conservation 
Trust has acquired 31.08 acres of priority acquisition land.   

Economic and political factors have limited land acquisition initiatives around the EYNF in 
recent years.  As funds for Federal land purchases have decreased nationally, the Forest has 
searched for alternative means for promoting land conservation in the Forest vicinity.  Landowner 
incentives for forest conservation, such as conservation easements, land donations, and land 
purchased for conservation, have been identified as instruments with potential to promote the 
maintenance and growth of forest cover around El Yunque.  However, interviews with 
surrounding landowners identified widespread lack of knowledge and interest in taking part in 
incentive-driven land conservation programs, significantly limiting their potential for increased 
implementation in nearby communities (López-Marrero et al. 2011). Additional obstacles to 
participation in private land conservation programs “include unsettled inheritances among 
multiple heirs and land tenure existing in the area”.  Other options for private land conservation 
that do not require land donation or sale, include volunteer conservation and management of 
habitat and endangered species, as well as the sustainable use and management of Forest 
resources and agricultural lands (e.g., Partners for Fish and Wildlife Program, the Wildlife Habitat 
Incentives Program, the Conservation Reserve Program, the Conservation of Private Grazing 
Land Program, and the Forest Stewardship Program) (Centro de Estudios para el Desarrollo 
Sustentable 2008).  Additional mechanisms for land conservation are discussed later in this 
section.  

EYNF Land Status and Uses 
Given the diversity of resources, ecosystems, and services of the EYNF, parts of the Forest, as 
well as the Forest in its entirety, have received several special designated land uses. These include 
experimental forest, national trail, research natural area, wild and scenic river segments, a 
wilderness area, state scenic byway, and priority conservation area.  

Scientists have been active in the Luquillo Mountains since the end of the 19th century (Brown et 
al. 1983).  Given this tradition of forestry research and the importance of the Forest to 
understanding tropical forest systems, it was designated as the Luquillo Experimental Forest in 
1956.  Even prior to this designation, 1,840 acres of the Forest were designated as the Baño de 
Oro Research Natural Area in 1949 (Weaver 2012).  Research natural areas are tracts of Federal 
land on which natural features and processes predominate and which are preserved for scientific 
or educational purposes (Federal Committee of Research Natural Areas 1968, cited by Weaver 
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[2012]).  Baño de Oro was designated as a research natural area due in large part to its 
naturalness, lack of human disturbance or modification, and representation of the four forest types 
found within the Luquillo Mountains (i.e., Lower Montane Forest, 56 percent; Montane Forest, 
18 percent; Palm Brake, 19 percent; and Dwarf Forest, 7 percent) (Weaver 2012).   

In 1976, the EYNF, in its entirety, was designated as a Biosphere Reserve by the United Nations 
Educational, Scientific, and Cultural Organization (UNESCO) (Weaver 2012).  Biosphere 
reserves are internationally recognized protected areas that are managed to demonstrate the values 
of conservation and represent voluntary cooperation among people to conserve resources for 
human benefit (Lugo 1987; Weaver 1994, cited by Weaver [2012]).  

In 2002, more than 9 miles of the Río Icacos, Río Mameyes, and Río de la Mina Rivers, along 
with about 6,900 acres of their watershed areas, were designated as wild and/or scenic rivers.  
The Wild and Scenic Rivers Act of 1968 states that “certain selected rivers of the Nation which, 
with their immediate environments, possess outstandingly remarkable scenic recreational, 
geologic, fish and wildlife, historic, cultural or other similar values, shall be preserved in free-
flowing condition, and that they and their immediate environments shall be protected for the 
benefit and enjoyment of present and future generations” (USDA Forest Service 1983, cited by 
Weaver [2012]).  These river segments are managed free of impoundments, including road 
construction, dams, and developed recreation and are accessible only by primitive trail (Weaver 
2012). 

Wilderness areas are defined by The Wilderness Act of 1965 “in contrast with those areas where 
man and his own works dominate the landscape, [and] hereby recognized as an area where the 
earth and its community of life are untrammeled by man, where man himself is a visitor who does 
not remain” (USDA Forest Service 1983).  They provide clean air and water, natural habitats for 
flora and fauna, scenic beauty, solitude, and direct economic benefits to nearby communities 
(Dombeck 1999, cited by Weaver [2012]). The El Toro Wilderness Area, designated in 2005, 
extends some 10,000 acres, representing 36 percent of the EYNF and encompassing the “the 
largest block of undisturbed vegetation in Puerto Rico” (Weaver 2012). 

Lands Special Uses 
Special uses are permitted in the EYNF, including areas for electronics and communications, 
temporary housing and camps, and water supply, among many other uses (Table 3-33).  The 
Forest administers special use permits to provide opportunities for public benefits.  Temporary 
permits are issued for projects such as recreation events, research, and filming/photography. 
Long-term permits are issued for activities that last 1 year or more.  Permits for communication 
sites, food concessions, camps, outfitters and guides, and recreational residences did not change 
significantly between 2006 and 2012.  Permits for road and water rights-of-way demonstrated the 
most significant changes, increasing from 1 permit each in 2008 to 9 road right-of-ways and 20 
water rights-of-way in 2012.  
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Table 3-33. EYNF special use permits 
Special Use Category 2006 2008 2012 
Communication Sites 8 8 9 
Filming & Photo 14 20 18 
Food Concession 1 1 1 
Organization Camp (e.g., Girl Scouts) 1 1 1 
Outfitters & Guides 29 29 30 
Recreational Residences 4 4 3 
Recreation Events 14 6 15 
Research 23 22 18 
Road Right-of-Way 1 1 9 
Water Right-of-Way 2 1 20 

Sources: SUDS; Weaver (2012) 

Access – Roads and Trails 
The EYNF encompasses about 30 miles of roads that mostly dissect the Forest north to south, and 
then west to east from PR route 191 to Pico del Este, about 0.5 mile from the southeastern Forest 
boundary (Map 3-10) (Weaver 2012).  A landslide in 1970 led to the closure of PR route 191 
between kilometer 13 and kilometer 21, leaving the southern part of the EYNF “as an integral, 
roadless block of forest” (Weaver 2012).  Motor vehicle access to the Forest interior is limited to 
a single point of entry at the intersection of PR route 191 and PR route 9966.  “Highways skirting 
the border still provide access to the northern, western, and southern fringe of the forest for those 
interested in driving along other scenic roads. In the interim, current restrictions will remain for 
vehicular traffic on the FS-10 and FS-27 roads leading to communication towers” (Weaver 2012).   

Within the boundaries of the EYNF there are 24 miles of recreational trails and 12 miles of 
administrative trails (Map 3-10). These trails are restricted to foot traffic (hiking) only. Use of 
horses, motorcycles, or mountain bikes is not permitted on any trails in the Forest.  Overall, given 
the high concentration of recreation opportunities along PR-191, there is a tendency toward 
overcrowding of favorite sites, congestion along roads and trails, and parking in undesignated 
areas as designated parking lots fill to capacity (see section 3.5, Recreation). 
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Map 3-10. Roads and hiking trails in the EYNF 
Source: Weaver (2012) 

Outside the EYNF 
This section describes land ownership and use in the El Yunque Region, including the eight 
municipalities that surround the Forest.  In particular, this section addresses the basic pattern of 
public and private land ownership, current land use, and changes in land use over time.   

The eight municipalities that comprise the El Yunque Region total more than 185,000 acres (290 
square miles), which is about 8.3 percent of the Island’s total area (Table 3-34).  Stretching over 
28,000 acres, the National Forest covers about 15 percent of the total area of the El Yunque 
Region.  Of the municipalities surrounding the EYNF, Rio Grande is the largest municipality in 
area and also encompasses the largest area of National Forest land within its borders (20.26 miles; 
33.2 percent of its total land base).  At the other end of the spectrum, Juncos is the smallest of the 
Region’s municipalities and encompasses the smallest area of National Forest land (0.03 square 
miles, 0.1 percent of municipality). 
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Table 3-34. Total area and national forest land area in the El Yunque Region 

  

Total Area 
(square 

miles) 
Total Area 

(acres) 

NF Area 
(square 

miles) 
NF Area 
(acres) 

% NF 
Acreage 

Canovanas 33.00 21,121 3.19 2,042 9.7% 
Ceiba 29.26 18,729 3.34 2,135 11.5% 

Fajardo 30.23 19,348 0.95 608 3.2% 
Juncos 26.59 17,017 0.03 21 0.1% 
Las Piedras 33.89 21,692 1.98 1,268 5.8% 
Luquillo 25.79 16,503 5.62 3,599 21.6% 
Naguabo 51.78 33,141 8.38 5,360 16.1% 
Rio Grande 60.85 38,943 20.26 12,969 33.2% 

Region 291.40 186,494 43.75 28,002 15.1% 
Puerto Rico 3,515 2,249,600 43.75 28,002 1.2% 
U.S. 3,794,000 2.43 billion 301,440 193 million 7.9% 

Land Ownership Outside the EYNF 
Most of Puerto Rico is classified as privately owned, followed by Commonwealth and Federal 
lands (Gould et al. 2011).  At the regional level, private land dominates the landscape (79 
percent), but at a lower percentage than Islandwide (Table 3-35; Map 3-11).  About 1 percent of 
private land in the region is owned by non-governmental organizations and other conservation 
organizations that have committed their land to protection or conservation.  Within the El Yunque 
Region, private land ranges from a high of 99.9 percent in Juncos, to a low of 47.5 percent in La 
Ceiba. 

Federal lands encompass nearly [update number] percent of the total regional area, made up 
almost entirely by the national forest.  Rio Grande has the greatest area of federally owned land, 
most of which is represented by EYNF, and also is the largest municipality in the region.  
Commonwealth lands represent [update number] of the Region, consisting mostly by the former 
Roosevelt Roads Naval Base in the municipalities of Ceiba and Naguabo.  Correspondingly, 
Ceiba has the highest percentage of its total area under commonwealth ownership, encompassing 
the much of the former naval base lands and a small portion of the National Forest.  Juncos has 
the smallest area of Federal land in the region and no commonwealth or protected private acreage.   

Within the El Yunque Region, there are 11 protected natural areas, including 3 marine extensions 
of terrestrial nature reserves (Table 3-35).  The terrestrial protected natural areas cover 
approximately 38,509 acres (21 percent of regional area).  These protected areas are concentrated 
on the high peaks and forested areas of the Luquillo Mountain Range, the wetlands of the coastal 
plains, and the lesser islands and cays surrounding the northeast coast.  Unprotected areas include 
non-wetlands of the coastal plains, as well as coastal hills and lower slopes.  “The coastal hills 
form an important hydrological and ecological link between the upper mountains, the coastal 
wetlands, and the near-shore marine areas” (Gould et al. 2011). 
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Table 3-35. Land ownership in the El Yunque Region 

 Ownership 
 

Total Area 
(acres) 

Private 
Unprotected 

(acres/%) 

Private 
Protected 
(acres/%) 

Common-
wealth 

(acres/%) 
Federal 

(acres/%) 
Canovanas 21,121 19,237 0 2 1,882 

  91.08%  0.01% 8.91% 

Ceiba 18,729 8,905 0 X X 

  47.55%  X% X% 

Fajardo 19,348 17,580 547 561 660 

  90.86% 2.83% 2.90% 3.41% 

Juncos 17,017 17,004 0 0 13 

  99.92%   0.08% 

Las Piedras 21,692 20,333 0 0 1,359 

  93.74%   6.26% 

Luquillo 16,503 13,156 0 0 3,346 

  79.72%   20.28% 

Naguabo 33,141 25,566 704 X X 

  77.14% 2.12% X% X% 

Rio Grande 38,943 23,710 0 2,148 13,084 

  60.88%  5.52% 33.60% 

Region 186,494 145,491 1,252 X X 

  78.01% 0.67% X% X% 
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Map 3-11. Land ownership in the El Yunque Region (needs update for RRNB) 
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Table 3-36. List of protected natural areas surrounding EYNF (as of December 2012) 

Name 

Year 
Estab-
lished By Virtue of Management Entity Location 

Area 
(acres) 

El Yunque National Forest 1876 Spanish Crown Proclamation USDA Forest Service 8 municipalities El 
Yunque Region 

28,002 
1903 1902 Act of U.S. Congress 

Río Espíritu Santo Nature Reserve 1985 Administrative Orders DNER Río Grande 2,409 
1995 
1998 

Northeast Ecological Corridor Great Nature 
Reserve (Gran Reserva Natural Corredor 
Ecológico del Noreste)1 

2008 Executive Orders DNER Luquillo and Fajardo 3,465 
2011 Special Land Use Plan and 

Regulation  
2012 Law 126 of June 25, 2012 
2013 Law 9 of April 2013 

Seven Seas Nature Reserve 1999 Law 228 of August 12, 1999 National Parks 
Company 

Fajardo 107 

Las Cabezas de San Juan Nature Reserve 1986 Administrative Orders Puerto Rico 
Conservation Trust 
and DNER 

Fajardo 434 
1998 

La Cordillera Coral Reefs Nature Reserve 1980 Administrative Order DNER Fajardo 217 
Ceiba State Forest 1918 Proclamation 

Administrative Order 
DNER Fajardo, Ceiba, and 

Naguabo 
536 

1979 
Medio Mundo and Daguao Protected Natural 
Area 

2008 Public Benefit Conveyance,  
Federal Property and 
Administrative Services Act 

Puerto Rico 
Conservation 
Trust/U.S. Navy 

Ceiba and Naguabo 3,341 

Total Area: 38,509 acres 
1 The lands designated under the Northeast Ecological Corridor Great Nature Reserve total 4,006 acres.  Notwithstanding, this designation overlaps previous protected natural area 
designations, specifically for the lands that encompass the Seven Seas Nature Reserve (107 acres) and Las Cabezas de San Juan Nature Reserve (434 acres).  In order to avoid 
errors in the calculation of the total amount of land protected at El Yunque’s Region, the total acreage of these two previously designated Reserves has been taken out of the total of 
acres protected at the Northeast Ecological Corridor Great Nature Reserve [Equation: 4,006 – 107 – 434 = 3,465 acres].  On June 25, 2012, the Puerto Rico Legislature and Governor 
approved Law 126 (Northeast Ecological Corridor Great Nature Reserve Law) designating all public lands within the Corridor as a Nature Reserve.  This law added approximately 100 
acres to the designated area.  Therefore, the total acres protected are estimated at 3,565 acres. 
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In the eight municipalities that border El Yunque, there are additional public lands for which the 
government has identified potential future uses, such as industrial, commercial, tourism, and 
agricultural uses.  These public lands include properties from the Puerto Rico Industrial 
Development Company, the Puerto Rico Lands Authority, Puerto Rico Land Administration, and 
the Puerto Rico Department of Agriculture, among others.   

On June 25, 2012, the Puerto Rico legislature and governor approved Law 126 designating all 
public lands within the Northeast Ecological Corridor as a Nature Reserve (Northeast Ecological 
Corridor Great Nature Reserve Law).  Most of these public lands belonged to the Puerto Rico 
Industrial Development Company to be used in future residential and tourism projects; but after 
strong local community and environmental groups’ efforts for the area’s conservation, the 
government declared as public policy that these lands were to be used for preservation, 
conservation, and restoration purposes.  In April, 2013, Law No. 8 designated private and public 
lands within this area as a “nature reserve.” 

Land Use and Zoning outside the EYNF 
Land use in the El Yunque Region is influenced by commonwealth-, regional-, and municipal-
level land use planning.  From 1942 to 1991, land use planning on the Island was the exclusive 
domain of the commonwealth executive branch of government, as carried out through the Puerto 
Rico Planning Board (PRPB).  The PRPB oversees land use planning for the entire Island through 
a centralized structure based in San Juan.26  It was not until 1991, through the Autonomous 
Municipalities Act (Ley de Municipios Autónomos de Puerto Rico) (Law 81 of 1991, as 
amended), that there was a significant shift from centralized land use planning to a more 
decentralized and shared process of land use planning and decision-making at the municipal level.  
Nonetheless, land use zoning remains highly regulated by the PRPB.  

Though land use planning has been in development for more than 70 years in Puerto Rico, an 
Islandwide obligatory land use plan remains to be completed and approved.  In 2004, the Puerto 
Rico Legislature approved the Puerto Rico Land Use Plan Law (Ley 550 de 2004), which created 
a land use plan office within the PRPB charged with the task of preparing the Puerto Rico Land 
Use Plan that would integrate Islandwide, regional, and municipal land use objectives and plans.  
In February 2006, the PRPB developed a draft version of the Puerto Rico Land Use Plan and 
presented it during public hearings; however, this Islandwide plan was never finalized nor 
approved.   

26 The Puerto Rico Planning Board’s Organic Act of 1975 (Ley Orgánica de la Junta de Planificación de 
Puerto Rico) redefined and restructured the agency by broadening its responsibilities in the direction, 
coordination, and implementation of public policy on comprehensive development of the Island and its role 
in providing guidance to the governor, the legislature, the municipalities, and government agencies.  The 
law also assigned the operational duties of the PRPB, especially the implementation of planning regulations 
and other related activities to a newly created agency, the Regulations and Permits Administration (ARPE–
Administración de Reglamentos y Permisos).  The 1970 regulatory composition was redefined and 
restructured in 2009 with the approval of the Law to Reform the Puerto Rico Permitting Process (Ley para 
la Reforma del Proceso de Permisos) (Law 161 of December 1, 2009). 
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In 2010, the PRPB developed a Comprehensive Plan for the Strategic Sustainable Development 
of Puerto Rico (Plan Integral de Desarrollo Estratégico Sostenible), which was based on three 
pillars of development: (1) economic development; (2) urban development and environmental 
protection; and (3) social development, and refocused planning on a regional level.  Through the 
Plan, the PRPB defined 11 regions across the Island and promoted the development of regional 
land use plans, which together would form an Islandwide Land Use Plan for Puerto Rico (PRPB 
2010).  The eight municipalities that border the EYNF form part of three of these planning 
regions: Canóvanas is in Region 9; Las Piedras and Juncos are in Region 10; and Río Grande, 
Luquillo, Fajardo, Ceiba and Naguabo are in Region 11 (Map 3-12).   

Map 3-12. Puerto Rico land use planning regions 
Source: PRPB 2012a 

The Plan Integral de Desarrollo Estratégico Sostenible instructs regional land use plans to use 
three general land use classifications:  

• Urban Land: lands having road access, water and electrical energy supplies and any 
other infrastructure needed to carry out the administrative, economic, and social activities 
conducted in this land and that are included within areas consolidated by buildings; 

• Urbanizable Land: lands suitable to be urbanized on the basis of the need of land to 
accommodate the growth of the region and its municipality in an 8-year period.  
Urbanizable lands are subdivided into two additional categories: (a) programmed urban 
lands (to be in urbanized in a foreseeable period of 4 years after the date of effectiveness 
of the plan) and (b) unprogrammed urban lands (to be urbanized in a foreseeable period 
of between 4 and 8 years after the date of effectiveness of the plan). 

• Rural Land: land that must be expressly protected from the urbanizing process due to, 
among other reasons, its present or potential agricultural and cattle raising value; its 
natural value and its present or potential recreational value; as well as from risks to the 
public safety or health, or because they are not necessary to fulfill the expectations for 
urban growth in a foreseeable future of 8 years.  Rural lands are subdivided in two 
additional categories (a) common rural lands and (b) specially protected rural lands.  Of 
special interest to the future management of EYNF is the category of specially protected 
rural lands (Suelos Rústicos Especialmente Protegidos), which apply to land that because 
of its location, topography, aesthetic, archeological, ecological and agricultural values 
and unique natural resources should never be used as urban land (Junta de Planificación 
2006).  
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In December 2012, complete drafts of the 11 regional land use plans of Puerto Rico were 
finalized.  These are scheduled to be presented to the public in open hearings during 2013.  Each 
regional plan includes draft land classifications maps integrating urban lands, programmed urban 
land, unprogrammed urban land, common rural land, and specially protected rural land (Map 3-
13, Map 3-14, Map 3-15).  The designated land uses in these draft plans and how they match up 
and interact with Forest Service lands is crucial to forest land management planning and 
implementation within the broader landscape.   

Map 3-13. Region 9 proposed land classifications (draft 2012) (PRPB 2012a) 
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Map 3-14. Region 10 proposed land classifications (draft 2012) 
Source:  PRPB (2012b) 

Map 3-15. Region 11 proposed land classifications (draft 2012) 
Source: PRPB (2012c) 
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While the PRPB has the primary responsibility of guiding land use planning in Puerto Rico, other 
government agencies also influence land use development processes, through permitting 
processes, infrastructure development and financing, and special designations for conservation, 
among others.  The Puerto Rico Office of Permits Management (Oficina de Gerencia de 
Permisos) is responsible for oversight of all approved development and other construction 
projects and ensuring their compliance with land use zoning and regulations (Law 161 of 
December 1, 2009).  Other agencies, such as the Puerto Rico Department of Transportation and 
Public Works and its Highway and Transportation Authority, the Puerto Rico Aqueduct and Sewer 
Authority, the Electric Power Authority, the Puerto Rico Housing Department, the Puerto Rico 
Tourism Company, the Department of Natural and Environmental Resources (DNER), the 
Environmental Quality Board, and the Solid Waste Management Authority, among others, also 
influence the land use process through investments, expenditures, and oversight of infrastructure 
projects.  Additionally, Federal agencies such as the U.S. Department of Defense, the U.S. 
Department of Homeland Security, the U.S. Army Corps of Engineers, the U.S. Environmental 
Protection Agency (USEPA), and the U.S. Department of the Interior Fish and Wildlife Service 
(USFWS) influence the land use planning process in Puerto Rico through their various mandates, 
agendas, and activities.   

Commonwealth and Federal government agencies and non-governmental organizations also have 
designed special land and wildlife conservation strategies at an Islandwide scale that have 
resulted in the identification of areas with special designations in the El Yunque Region.  These 
include “critical wildlife areas” as identified and designated by the DNER (1979, 1988, and 2005) 
that “should be protected and preserved from degradation due to incompatible land use in situ or 
in their vicinity” (Ventosa et al. 2005).  Critical wildlife areas, as designated by the DNER, infer 
important wildlife and habitat data to local governments, State and Federal agencies, private 
landowners, and consultants for land use planning and other purposes.   

In the El Yunque Region, there are 10 critical wildlife areas designated by the DNER (Raffaele 
and Duffield 1979; Cardona and Rivera 1988; Ventosa et al. 2005):  

1. Ciénaga Baja Swamp and Herrera River Mouth in Río Grande 

2. Ensenada Comezón and Espíritu Santo River Natural Reserve in Río Grande 

3. Street #968 in Río Mar in Río Grande 

4. Luquillo Mountains in Luquillo 

5. San Miguel, Las Paulinas, and El Convento Natural Area in Luquillo and Fajardo 

6. Laguna Grande, Laguna Aguas Prietas, and adjacent areas in Fajardo 

7. Fajardo Coastline in Fajardo and Ceiba 

8. La Cordillera Natural Reserve in Fajardo 

9. Former Roosevelt Roads Naval Base Mangroves in Ceiba and Naguabo 

10. Ceiba State Forest (Naguabo Segment) in Naguabo  

Also, the DNER identifies and designates “priority conservation areas” in Puerto Rico under 
Section 5 of the Puerto Rico Natural Heritage Law (Law of 1988).  As of the last inventory in 
2004, there were seven priority conservation areas in the El Yunque Region (DNER 2004):  

1. Piñones-Río Mameyes PCA in Río Grande 

2. Luquillo Pterocarpus Forest in Luquillo 
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3. El Yunque PCA 

4. Northeast Ecological Corridor PCA in Luquillo and Fajardo 

5. Cabezas de San Juan PCA in Fajardo 

6. La Cordillera Nature Reserve PCA in Fajardo 

7. Fajardo Beach-Algodones Cay PCA in Fajardo, Ceiba, and Naguabo 

The USFWS designates critical wildlife habitat for endangered species (USFWS 1977, 2007).  
On September 22, 1977, the USFWS classified all the lands that integrate the former Roosevelt 
Roads Naval Base, including its mangrove forest and coastal zone, as critical habitat for the 
yellow-shouldered blackbird (Agelaius xanthomus), an endemic and endangered avian species 
(USFWS 2007).  In October of 2007, the USFWS designated critical habitat for the coquí guajón 
(Eleutherodactylus cooki) in the municipalities of Las Piedras and Juncos. These critical habitat 
units occur in the southern sectors of both municipalities, south of Highway PR-30, and thus, 
disconnected from the EYNF, which has led to calls for hydrological and landscape connectivity 
between the two conservation land units for greater chance of species conservation and changes 
in the special zoning regulation for the region to avoid land use change in this area.   

The NGO Birdlife International recognizes two areas within the El Yunque Region as “important 
bird areas” (IBAs) of the Caribbean, including: (1) El Yunque IBA (PR016); and (2) Ceiba and 
Naguabo IBA (PR018) (Birdlife International 2008).  Additionally, through the Atlantic Coast 
Joint Venture to conserve native and migratory bird species in the Atlantic flyway, which includes 
18 U.S. states and territories from Maine to Puerto Rico, 3 areas within the El Yunque Region 
were identified as “waterfowl focus areas”: (1) Piñones and Torrecilla Alta in Río Grande; (2) 
Aguas Prietas Lagoon in Fajardo; and (3) Ceiba mangrove swamps in Ceiba and Naguabo 
(Ventosa et al. 2007). 

Regional Land Use Laws and Regulations 
In 1983, the PRPB established a Special Zoning Regulation for the Non-Urban Zones of the 
Municipalities Surrounding El Yunque National Forest (Reglamento de Zonificación Especial 
para las Zonas no Urbanas de los Municipios Circundantes al Bosque Nacional del Caribe).  As 
noted in the preamble of the special regulation, “the ecological integrity of El Yunque has been 
put in peril due to development pressures of an incoherent nature, exerted on its periphery” 
(PRPB 1983).  The overall objective of this regulation was to minimize the potential effects of 
urban expansion on the Forest. 

The El Yunque Special Zoning Regulation was amended in1996 through the PRPB Conceptual 
Plan for Tourism Development of the Northeast Coast of Puerto Rico (Plan Conceptual para el 
Desarrollo Turístico de la Costa Noreste de Puerto Rico) to provide additional planning guidance 
as the region had “great development pressures that could result in land use disorder and 
disharmony if adequate planning practices are not adopted” (PRPB 1996).  In particular, this Plan 
changed certain agricultural zoning districts to tourism development districts that allowed for the 
establishment of tourism and residential developments within the Region’s northern coastline, 
particularly in the municipalities of Río Grande, Fajardo and Luquillo (Table 3-37; Map 3-16).   
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Table 3-37. Description of El Yunque special zoning regulation’s zoning districts 

Acronym 
Zoning 
District Name Description 

A1 Agriculture 1 Non-urban or developed lands with slopes up to 12% and productive 
capacity between I and IV based on the USDA Natural Resources 
Conservation Service (NRCS) classification. 

A2 Agriculture 2 Non-urban or developed lands with slopes of more than 12% and 
productive capacity between I and IV based on the USDA’s NRCS 
classification. 

A3 Agriculture 3 Non-urban or developed lands with productive capacity between V and VII 
based on the USDA’s NRCS classification. 

B1 Interior Forests Lands were tropical humid forests exist or are planned for reforestation. 
B2 Mangrove 

Forests 
Low, humid lands that are subject to tide effects and are generally 
covered by mangroves. 

CR Resource 
Conservation 

Property where existing natural or artificial characteristics should be 
untouched. 

CR1 Resource 
Conservation 1 

Farms, or portions of them, in which their characteristics should be 
untouched or enhanced. 

CRA Archeological 
Resource 
Conservation 

Lands or properties with archeological value. 

DTS Selective 
Tourism 
Development 

Lands to facilitate the location of tourism and recreation projects outside 
the limits of urban expansion, subject to the availability of infrastructure 
and where it is necessary to maintain the scenic character and the natural 
conditions of the area. 
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Map 3-16. El Yunque special zoning regulation’s zoning districts 

In October 2010, El Yunque’s Special Zoning Regulation was abolished as an independent 
regulation and, with amendments to the zoning district’s definitions, uses, and descriptions, was 
adjoined to the new Joint Regulation for Permits for Construction Works and Land Uses on its 
Chapter 37 (Reglamento Conjunto de Permisos para Obras de Construcción y Usos de Terrenos) 
(hereafter “Joint Regulation”).  These changes responded to requirements of the Law to Reform 
the Puerto Rico Permitting Process (Ley para la Reforma del Proceso de Permisos) (Law 161 of 
December 1, 2009).  The location of the zoning districts within the former El Yunque Special 
Zoning Regulation zoning maps did not change, except for municipalities that have an approved 
municipal land use plan or for areas that have an approved special land use plan and regulation.  

At the regional level, there are two additional special land use plans that influence land use 
zoning around the EYNF.  The first is the 2011 Special Plan and Regulation for the Gran Reserva 
Natural Special Planning Area (Plan y Reglamento Especial del Área de Planificación Especial 
Gran Reserva del Noreste), which includes the foothills of El Yunque in the municipality of 
Luquillo, as well as the coastlines of Luquillo and Fajardo (June 28, 2011).  The second is the 
2011 Master Plan for the Former Roosevelt Roads Naval Base (Plan Maestro para los Terrenos de 
la Antigua Base Naval Roosevelt Roads) (October 7, 2011).   

Municipal Land Use Laws and Regulations 
In Puerto Rico, decentralization , through regionalization and shifting of powers to municipalities, 
is “recommended to respond faster and more efficiently to the challenges of sustainability as it is 
being done in other parts of the world and suggested by the United Nations” (CSDS 2009).  
Regionalization, by virtue of public policy, should emphasize cooperation and shared 
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responsibilities for those social, economic and environmental activities that are more regional in 
scope and impact (CSDS 2009) 

The Autonomous Municipalities Act (Law 81 of 1991, as amended) provided for a gradual 
decentralization process in land use planning in Puerto Rico, allowing municipalities to determine 
land uses within their jurisdictions, subject to a series of procedural and substantive conditions.  
This law enables municipalities to prepare municipal land use plans (Plan de Ordenación 
Territorial), to be adopted by the PRPB and approved by the governor, and to assume the task of 
regulating land use within their boundaries.  Nevertheless, without a comprehensive Islandwide 
land use plan or framework, municipal governments have lacked crucial information necessary to 
navigate the land use planning process and which would provide direction and coherence to all 
municipal land use plans.  If approved, the regional land use plans should provide this guidance 
and direction.  Within the El Yunque Region, four municipalities had approved municipal land 
use plans as of October 2012 (i.e., Canovanas, Fajardo, Juncos, Rio Grande).  At that time, 
Luquillo, Naguabo and Las Piedras were in the final stages of development, while Ceiba was in 
the early stages of development of its municipal land use plan.  All land use planning and zoning 
regulations that apply in the El Yunque Region are summarized in (Table 3-38).    

345 



El Yunque National Forest 

Table 3-38. Applicable land use plans and zoning regulations in the El Yunque Region (as of 
December 2012) 

Municipality Applicable Land Use Plans 
Applicable Land Use and 
Zoning Regulations 

Canóvanas Municipal Land Use Plan (2000) 
PRPB Region 9 Land Use Plan (draft 2012) 

Municipal Land Use 
Regulation (2000) 
PRPB Joint Regulation (2010) 

Río Grande Municipal Land Use Plan (2012) 
PRPB Region 11 Land Use Plan (draft 2012)  

PRPB Joint Regulation (2010) 

Luquillo No municipal land use plan 
Zoning established through El Yunque Special Zoning 
Regulation (1983/1996) 
Special Plan for the Gran Reserva Natural Special 
Planning Area (2011) 
PRPB Region 11 Land Use Plan (draft 2012)  

PRPB Joint Regulation (2010) 
Special Regulation for the 
Gran Reserva Natural Special 
Planning Area (2011) 

Fajardo Municipal Land Use Plan (2010) 
PRPB Region 11 Land Use Plan (draft 2012)  

PRPB Joint Regulation (2010) 

Ceiba No Municipal Land Use Plan 
Zoning established through El Yunque Special Zoning 
Regulation (1983/1996) 
Master Plan for the Former Roosevelt Roads Naval 
Base (2011) 
PRPB Region 11 Land Use Plan (draft 2012)  

PRPB Joint Regulation (2010) 

Naguabo No municipal land use plan 
Zoning established through El Yunque Special Zoning 
Regulation (1983/1996) 
PRPB Region 11 Land Use Plan (draft 2012)  

PRPB Joint Regulation (2010) 

Las Piedras No municipal land use plan 
Zoning established through El Yunque Special Zoning 
Regulation (1983/1996) 
PRPB Region 10 Land Use Plan (draft 2012)  

PRPB Joint Regulation (2010) 

Juncos Municipal Land Use Plan (2007) 
PRPB Region 10 Land Use Plan (draft 2012)  

PRPB Joint Regulation (2010) 

Land Use and Change Outside the EYNF 
The region surrounding the EYNF, like the Island as a whole, was once nearly completely 
forested (Weaver 2012).  Forests declined significantly and rapidly following European 
colonization, eventually plummeting to about 6 percent forest cover in the early 1940s (Birdsey 
and Weaver 1982).  The remnant forests that survived were located primarily in the highest 
elevations and steep mountainous areas.  “In the case of the EYNF, most of the mountain, palm 
brake, and dwarf forests survived along with more isolated areas of lower montane forest” 
(Weaver 2012).   
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Lugo and others (2004) studied historical land use changes between 1936 and 1995 in the 
municipalities surrounding the EYNF.  Changes in forest and urban areas are easily detected in 
the maps displayed in Map 3-17.  Overall, during the period from 1936–1995, agricultural areas 
decreased by 47 percent, while forested areas increased by 92 percent.  During the same period, 
urban areas increased more than 2,000 percent to nearly 10,000 acres (Lugo et al. 2004). 

Map 3-17. Historical land use change in the El Yunque Region, 1936–1995 
Source: Lugo et al. (2004) 
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By 2010, forest was the most abundant land cover type at the regional level (43 percent), 
followed by pasture, including agricultural lands (36 percent), and then urban areas (10 percent) 
(López-Marrero and Hermansen-Baéz 2011) (Table 3-39; Map 3-18).27  Within the Proclamation 
Boundary of the EYNF, forest covered approximately 84 percent of the area (46,514 acres), 
followed by pasture (12 percent; 6,694 acres) and urban areas (3 percent; 892 acres). 

Table 3-39. Percent land cover in the El Yunque Region, 2010 
Land Cover Type Percentage 
Forest 43% 
Pasture 36% 
Urban 10% 
Shrub 6% 
Wetlands 3% 
Bare Ground, Sand and Rock, and Water 2% 

Source: López-Marrero, T. and L. A. Hermansen-Báez (2011a) 

At the municipal level in the El Yunque Region, forest cover ranged from 55 percent in Luquillo 
to 26 percent in Juncos (Table 3-40, Figure 3-21).  Río Grande, the largest municipality in area, 
had the most extensive forest, wetland, and urban cover (20,648 acres; 1,949 acres; 3,542 acres, 
respectively).  Naguabo had the greatest area of pasture (including agricultural lands) (13,213 
acres), while Las Piedras had the highest percentage of pasture (54 percent).  Fajardo had the 
highest percentage of urban cover (16 percent), while Naguabo had the lowest (5 percent) (Lopez 
Marrero and Hermansen Baez 2011).   

López-Marrero and Hermansen-Báez (2011) also studied the trends in urban expansion between 
1998 and 2010 in the municipalities of the El Yunque Region.28   During this time period, urban 
area increased by more than 3,000 acres, from 15,841 acres (9 percent of total area) in 1998 to 
19,138 acres (10 percent of total area) in 2010 (Figure 3-22, Table 3-41).  Juncos and Canovanas 
saw the greatest increase in the percent of total land area classified as urban land between 1998 
and 2010.  Conversely, La Ceiba saw the least increase in urban cover during this time period.  
These trends correlate with changes in population and population density, particularly in Juncos 
and Canóvanas which have experienced population increases in recent decades, whereas Ceiba 
demonstrated a decrease in population between 2000 and 2010.  Notably, with the exception of 

27 As noted in López-Marrero and Hermansen-Baéz (2011a), “land cover data were developed by on-screen 
digitizing of 1 foot (0.3 meter) resolution digital aerial photographs taken in 2010. Eight land cover 
categories were generated during the classification: (1) Forest: Open and closed canopy forest (with more 
than 80% tree cover); (2) Shrub: Early-successional shrubby vegetation (with more than 80% shrub cover); 
(3) Wetland: Forested and non-forested wetlands (with more than 80% of wetland cover); (4) Pasture: 
Active and non-active pasture and grasses which can include agricultural lands (up to 20% tree cover, 
shrubs or isolated housing); (5) Urban: Impervious surface (more than 80%); including low and high 
density built-up land; (6) Bare ground: Exposed soil; (7) Sand and rock: Beaches and rocky shores; and (8) 
Water: Water bodies.” 
28 Data layers were created by on-screen digitizing of 1998 (3.3 feet or 1 meter resolution) and 2010 (1 feet 
or 0.3 meter resolution) digital aerial photographs. Urban land cover was defined as that having high levels 
of human activity and structural developments, including those “covered by large amounts of impervious 
surfaces (more than 80% cover) such as concrete and cement.  These areas include high density constructed 
areas, such as towns, but also include low density constructed areas, such as scattered buildings and 
subdivisions”. 
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Naguabo, no other municipality demonstrated any measurable urban expansion within the 
Proclamation Boundary of the EYNF between 1998 and 2010.   

Map 3-18. Land cover within and around El Yunque National Forest in 2010 
Source: López-Marrero and Hermansen-Báez (2011)  
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Table 3-40. Total area (in acres) of land cover types 

Municipality 

Land Cover Type (Acres) 

Forest 

Shrub 

W
etland 

Pasture 

U
rban 

B
are 

G
round 

Sand &
 

R
ock 

W
ater 

Canóvanas 9,562 698 234 7,370 2,955 204  128 
Río Grande 20,648 1,386 1,949 10,860 3,542 234 31 236 
Luquillo 9,133 1,150 158 4,541 1,452 24 35 23 
Fajardo 7,581 1,254 664 5,913 3,007 239 47 312 
Ceiba 8,127 1,560 1,731 4,669 1,690 145 7 443 
Naguabo 15,116 1,491 1,251 13,213 1,692 262  61 
Las Piedras 6,124 1,413  11,690 2,438 50   
Juncos 4,358 1,492  8,518 2,362 254  10 
Region 80,649 10,444 5,987 66,760 19,138 1,412 120 1,213 
Proclamation 46,514 1,225  6,694 892 43  1 

Figure 3-21. Percentages of land cover in each municipality in 2010 
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Table 3-41. Change in the total area and percentage of urban land cover increase between 1998 and 
2010 

Municipality Change In Urban Area (Acres) Percentage 
Juncos 619 36% 
Canóvanas 696 31% 

Las Piedras 456 23% 

Río Grande 620 21% 
Naguabo 280 20% 

Luquillo 216 17% 

Fajardo 281 10% 
Ceiba 129 8% 

Region 3,297 21% 

Figure 3-22. Percentage of urban land cover per municipality in 1998 and 2010 
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Map 3-19. Urban land cover in 1998 and 2010 
Source: Lopez-Marrero and Hermansen Baez (2011) 

Not only has urban expansion occurred at a rapid pace in the El Yunque Region, it has also 
occurred largely outside urban zoned areas.  Despite the special zoning regulation for the 
municipalities surrounding El Yunque, between 1985 and 1995, urban areas increased by 4,128 
acres in the Region, of which only 15 percent occurred in districts zoned for urban land use (Lugo 
et al. 2004) (Table 3-42).  Of the 85 percent of urban expansion occurring in non-urban zoning 
districts during this time period, the majority (87 percent) occurred in agricultural districts.  In 
addition, 10 percent of the new urban expansion occurred in the “Interior Forests” Zoning District 
(B1), in close proximity to the EYNF.  Urban expansion in non-urban zoned areas was attributed 
largely to poor enforcement and regulation amendments (Lugo et al 2004). 

Between 1998 and 2010, the El Yunque Region experienced 3,297 acres of urban expansion, 
demonstrating a slight decrease in urban expansion compared to the 1985–1995 time period.  
Twenty nine percent of the new urban growth between 1998 and 2010 occurred in zoning districts 
with intended urban uses, while 71 percent (2,349 acres) of it occurred in non-urban districts, also 
a slight decrease from the 1985–1995 rate (Lugo et al. 2004; Lopez-Marrero and Hermansen-
Baez 2011).  The majority of the urban growth between 1998 and 2010 occurred in non-urban 
agricultural districts, with less than one percent occurring in the “Interior Forests” District (B1) 
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(0.2 percent: 1998–2010 compared to 10 percent: 1985–1995), indicating some improvement in 
land use zoning compliance and enforcement, but still considerably high non-compliance with 
existing land use rules for the region.    

Table 3-42. Percentage of new urban areas not consistent with El Yunque special zoning regulation 
(1985–1995 and 1998–2010 periods) 

Zoning District 1985–1995 1998–2010 
Agriculture 1 (A1) 21.0 34.0 
Agriculture 2 (A2) 6.0 6.0 
Agriculture 3 (A3) 60.0 29.0 
Interior forests (B1) 10.0 0.2 
Mangrove Forests (B2) 0.2 0.1 
Resource Conservation (CR) 0.7 1.0 
Resource Conservation 1 (CR1) 1.0 1.0 
Archeological Resource Conservation (CRA) 0.0 0.2 
Region 85.0 71.0 

Source: López-Marrero and Hermansen-Báez (2011c) 

The impact of urban development along the northeast region is also evidenced in land uses within 
its coastal zone.  For example, the Puerto Rico Department of Natural Resources and 
Environment’s (DNER) Coastal Zone Management Program Update Revision (2009) established 
that “when examining tendencies for each of the coastal sectors in Puerto Rico, the Northeast 
Region shows the most pronounced increase in urban development.  During a 22-year period, 
from 1977 to 1999, urban cover doubled (from 9 percent to 19 percent), for a 99 percent change” 
(DNER 2009). 

Urban expansion is associated with loss of green space and increase of impermeable surfaces 
(Lugo et al. 2004).  It directly impacts forest cover through its removal and alterations to forest 
processes through fragmentation of the landscape, disruption of hydrological systems, 
introduction of nonnative species, and interruption of nutrient cycles, among others, which 
collectively result in changes in the benefits and services that forests provide.  In addition to these 
consequences, urban development around the EYNF has resulted in reduced rainfall along the 
mountain slopes due to changes in local microclimate (Scatena 1998, cited by Lugo et al. [2004]), 
the introduction of nonnative and feral species that have significantly negative consequences for 
native flora and fauna, and impoverishments in “the quality of recreational experiences for both 
Puerto Ricans and visitors alike due to the loss of open spaces, natural scenery, recreational sites 
and other natural values not found in other areas of the Island” (Lugo et al. 2004). 

Increasing urban development in the El Yunque Region also has impacted agricultural areas, 
which obviously are important for the production of food and the preservation of open space, 
scenic vistas, and wildlife habitat.  The 2007 U.S. Census of Agriculture counted 834 farms29 in 
the El Yunque Region, totaling nearly 37,000 acres.  About 75 percent of the total farmland in the 
region is designated as cropland, followed by pasture or rangeland (16 percent), other land uses (7 
percent), and woodland (7 percent) (Table 3-43).   

29 For Puerto Rico, a “farm” is defined as any place from which $500 or more of agricultural products were, 
or normally would be, produced and sold during the census year.   
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The total area of farms in the El Yunque Region has decreased since the late 1990s; however, the 
total number of farms has oscillated since 1987 (Figure 3-23, Figure 3-24).  At the municipal 
level, Canovanas, Ceiba, and Fajardo experienced an increase in the number and area of farms 
between 2002 and 2007.  During this same time period, in Las Piedras, Luquillo, and Naguabo, 
the total area of farms decreased, however the number of farms increased.  Only Juncos and Rio 
Grande experienced a decrease in both the number and area of farms.   

Some of the fluctuation in farm numbers likely comes from small operations that enter and exit 
agricultural activity in response to fluctuations in the marketplace.  However, changes in the 
number and area of farms also indicate the “parcelization”, conversion, and ultimate 
fragmentation of larger agricultural landholdings within the El Yunque Region.  As shown in 
Figure 3-25, the distribution of farm size changed between 2002 and 2007, with many more farms 
measuring less than 10 cuerdas in 2007, and many fewer farms measuring more than 100 cuerdas.   

Table 3-43. Number, area, and land use of farms in 2007 

 

Total Farms % of Total Farm Area 
Number Acres Cropland Pasture/Range Woodland Other 

Canovanas 151 3,954 76.6% 16.2% 2.8% 4.3% 

Ceiba 64 2,907 75.3% 0.0% 15.0% 9.7% 

Fajardo 63 4,082 59.6% 28.4% 9.2% 2.8% 

Juncos 56 6,094 92.4% 2.7% 0.0% 5.0% 

Las Piedras 226 5,777 89.0% 6.8% 0.0% 4.3% 

Luquillo 62 1,622 76.0% 10.8% 13.3% 0.0% 

Naguabo 134 7,134 73.8% 19.6% 2.1% 4.5% 

Rio Grande 78 5,354 52.9% 39.7% 4.3% 3.1% 

Region 834 36,924 74.7% 16.9% 4.1% 4.3% 

Puerto Rico 15,745 541,360 70.4% 15.8% 6.9% 6.9% 
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Figure 3-23. Number of farms in the El Yunque Region, 1987 to 2007 

Figure 3-24. Total area of farms (acres) in the El Yunque Region, 1987 to 2007 
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Figure 3-25. Size of farms in the El Yunque Region as a percent of the total number of farms in 2002 
and 2007 

3.10.1.4 Summary of Key Land Status and Ownership, Use, and Access 
Patterns in and Around the EYNF 

EYNF land ownership has remained stable in recent years, though priority acquisition areas 
remain largely unprotected on private lands. Total EYNF acreage has held at 28,002 acres for 
many years, consisting of one large block of forest and several small isolated parcels.  Several 
parcels of land were identified in the 1997 land management plan as priority acquisition areas for 
the consolidation of the Forest, protection of wildlife, and expansion of recreational opportunities, 
among other purposes.  Nonetheless, very few of these have been obtained through the National 
Forest or its partners, nor have they been submitted to formal conservation programs by private 
landowners, essentially leaving them open to possible degradation or conversion. 

The EYNF has several designated land uses, which contribute to forest conservation and socio-
ecological sustainability. Special designated land uses within the EYNF include federally-
designated experimental forest, research natural area, wild and scenic river segments, and 
wilderness area.  The Forest, in its entirety, also is internationally recognized as a UNESCO 
Biosphere Reserve.  The Forest is recognized by the government of Puerto Rico as a priority 
conservation area, having a scenic byway, and a critical wildlife area. 

The EYNF encompasses over 30 miles of roads and 36 miles of trails, but given its popularity, 
there is frequent congestion and overcrowding of the Forest during high use times. More than 30 
miles of roads transect the Forest, though vehicular access is limited to a single point of entry at 
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the intersection of PR 191 and PR 9966.  Within the boundaries of the EYNF, there are 24 miles 
of recreational trails and 12 miles of administrative trails, which are restricted to foot traffic only.  
Nonetheless, given the heavy concentration of recreation opportunities along PR 191, there is a 
tendency toward overcrowding of recreation sites and parking areas and congestion of roads and 
trails.   

The EYNF spans eight municipalities in eastern Puerto Rico, encompassing about 15 percent of 
their total area. The eight municipalities that comprise the El Yunque Region total more than 
185,000 acres (290 square miles), which is about 8.3 percent of the Island’s total area (Table 3-
34).  Stretching over 28,000 acres, the National Forest covers about 15 percent of the total area of 
the El Yunque Region. 

Forested areas represent the largest portion of land cover in the region surrounding the EYNF, 
and forested cover has increased over the past several decades.  Nonetheless, urban cover is 
increasing at a much more rapid pace, resulting in landscape fragmentation and negative impacts 
on the Forest and other natural areas in the Region. Forests account for 43 percent of the El 
Yunque Region; followed by pasture (including agricultural lands), 36 percent; and urban areas 
(10 percent).  Inconsistent land use planning and enforcement have resulted in haphazard urban 
expansion in the region, as across the Island, oftentimes in areas not suitable for urban 
development.  Urban and built-up areas lead to landscape fragmentation or removal of forested 
lands, which in turn affect ecosystem structure and function and the services provided by forests 
within and around the EYNF. 

Land dedicated to farms in the region surrounding the EYNF is decreasing, while also being 
increasingly “parcelized” and fragmented. Farmland is important for the production of food and 
the preservation of open space, scenic vistas, and wildlife habitat, but these areas are increasingly 
susceptible to urban development and other macro- and socio- economic forces.  Between 2002 
and 2007, the area of farms decreased in the El Yunque Region; however, the number of farms 
increased (from 628 to 834 farms). While some of the fluctuation in farm numbers likely comes 
from small operations that enter and exit agricultural activity in response to fluctuations in the 
marketplace, much of the change in the number and area of farms is an indication of the 
“parcelization,” conversion, and ultimate fragmentation of larger agricultural landholdings within 
the El Yunque Region.   

3.10.1.5 References 
References are being developed and will be added.  
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