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Abstract

Punta Cabullones, an unutilized areame to many endangered species, is adjacent to the
impoverished community of Vallas Torres. Working with Para la Naturalegadeveloped a

plan to protect the fragile ecosystems while creating economic growth for the community. By
surveying the land, ass®ng community attitudes, and researching opportunities for economic
growth, we created a proposal for commuwfiased management and tourism in Punta
CabullonesWe proposea community garden, a deseping initiative, trails for tourismand

educationaprogramming.
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Executive Summary
Background

Puerto Rico is facing an economic crisis with @gling $72 billion debt and a 12%
unemployment ratéAs Puerto Rican Economic Crisis Deepens, Supporters of Statehood See
Opportunity, 2015)Due to these dire circumstances, many Puerto Ricans are choosing to leave
the islandn search of new opportunities elsewh@ehn, Patten, & Lopez, 2014h addition to
the deteriorating economy, the environment has been suffering as well, with only 8% of its land
currently conserved, compared to upwards@86%n surrounding islandPara la Naturaleza,

n.d.)

Ponce, the second largest city in Puerto Rico, is no exception to the suffering economy
with over half of the inhabitants below the poverty line and a staggering 14.4%lagedp
Within the municipality of Ponce sensitive ecological area, Punta Cabullohas,been
recently acquired by our sponsor, Para la Naturaleza (PLN). Ideally, Punta Cabwilbnes
provide economic income for the surrounding community of Vallasesdhrough a community
garden and a beekeeping initiative while also conserving and protecting the fragile ecosystems.
However, the land is currently unutilized, and the local community does not have the necessary

knowledge to preserve it.

We developed algn for communitybased management and tourism in the Punta
Cabullones area. The goals of our plan are to:

Create economic input

Create community involvement in the conservation efforts |eldLby
Educate locals and tourists about the significance ofriftpia ecosystems
Conserve the natural environment of Punta Cabullones

Promote ecotourism

= =4 4 45 2



Methodology

In order to develop a successful commuiased managemeannd tourisnplan, we did
the following:

Gairedan understanding of the geography of lted

Determinel a potential plan for the use of the area

Determinel the cost of our plan and potential revenue for the local community
Evaluatel how our plan will impact the surrounding area

Develoedan educational program for locals and visitors
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The methodsitilized to achieve thesabjectivesconsisted of developing an area layout through
Geographic Information Systems (GIS) surveyi@®S mappingand gegraphical observation.
We alsodetermiredthe best options for community participation through researdlyzing the
societal effects on the community through communications with our sponsor, and creating an

educational program using knowledge gained during site visits.

In order to develop a plan for Punta Cabullones, we needed a clear understanding of the
geography of the area. GIS surveying and-fiastd observation of the land gave us the insight

we needed to determine where to plgaedenstrails, avisitor6 cent er, and ot her

Next, to incorporate community involvement, we researchedd&se ways for the people
of Vallas Torres to not only engage in the development of Punta Cabullones, but also improve
their economic standing. Based on our research and our site visits, we found that utilizing
community gardens and beekeeping for honegyeton would accomplish both of these goals.
Therefore, we employdderature reviewinterview, and cost analysis methods in order to
accurately articulate the best way for PLN to operationalize our proposal recommendations.
Finally, according to thenformation provided to us By L N Blse AponteFlorencianj

we determinednat the community nee@slucational outreach regarding conservation. Through



our visits at othePLN sites, we gained knowledge regarding typical educational programming,
signageand tours.

Findings and Recommendations

Finding #171 Vallas Torresis a discouraged, impoverished, and unmotivated community in
need of unity, income, and responsibility.

Throwgh our correspondence with Ms. Aponiee learned that the majority of the
community is unemployed, the youth are bored, and the neighborhood lacks proper access to
transportation, garbage disposal, and recreational dreageople of Vallas Torres are looking
to fibe united as asowomfremplaymentyard ineoa(florendiania i n
2015)

Recommendation:We recommend creatinga community-based management plan for the

Punta Cabullones site that includes a community garden, beekeeping initiative, and

tourism.

Finding #27 A community gardenwill be an impactful form of community-based

management to generate income and give families a stake in the community.

Based on our site visit to Hacienda la Esperanza, we are confident a community garden
can be i mpl emented a wglidhatd Wecalculated that giving®aghe r t o Ri ¢
household 128 square feet of gardening spacthb@®tential to generate an average of $360 of
crops per yeaiThrough our research we have found a substantial list of crops that are known to
successfully grow inhis aregTable2.1).
Recommendation:We propose providingeach of the 53 families wit|

community garden for a total of 212 plotsAdditionally, we recommend placing a

community orchard adjacent to the comnunity garden.
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Finding #3717 Proper management and nectar sources will ensure that a beekeeping

initiative will be another successful form of communitybased management.

Through contact with one of Puerto Rico0s
that Perone hives best mimic the natur al nest
with Apis mellifera scutellatathe most efficient honeybee species. Full bee suits and ample
amounts of smoke are necessary in order to protect those workimtpgbeeslin order to
provide the bees with suitable flowers for foraging, we created a list of potential flowers to be
planted in a pollinator garden
Recommendation:The Apis mellifera scutellat&honeybee, Perone hives, and proper
management techniqes should be implemented for successful honey production. In

addition, example flowers for the pollinator garden include the common sunflower,

Mexican marigolds, billygoat weed and more may befound in Table 5.1.

Finding #4 7 In order to reduce the boredom of the youth, we determined that soccer and
volleyball nets are costeffective activities that could be implemented in agcreationalarea.

Research andnalysis of various outdoor activities to alleviateyhe ut héds bor edom
found that soccer goals would cost around $3080 anda volleyball netvould cost $250
Comparativelya basketball court would cost upwards of $4,000 and playground equipment
would cost $5,00815,000.
Recommendation: We suggegiroviding soccer and volleyball nets initially in the

recreational area and potentially purchasing playground equipment with further

development of Punta Cabullones.
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Finding #57 We determined the materials and locations of the trds at the Punta

Cabullones gte.

Throughour site visits and research, we analyzed various types of materials commonly
used in trailsUsing GIS, GPS, and observation of our site, we designed the trail map and area
layout.

Recommendation: We recommend a trail design, including grael and boardwalk trails, as

seen inFigure 5.2 and an area layout as seen iRigure 5.1.

Finding #6717 The existing Don Q Kioskneeds tobe restored to its original state.

Based on the information provided by PLN and our site wistyvere abléo analyzehe
existing site design and create a 3D CAD model of the building. Once this model was created,
we used our experiences at other PLN sites to redesign the interiarwayteumaintaining the
historical significance.

Recommendation: We propose that the Don Q Kiosk is restored and repurposed as a
v i s i derdger feréhe PuntaCabullones site as seen iRigure 5.3 and Figure 5.4.

Finding #7717 Educational programming is one method in which PLN promotes

conservational awareness and environmental learning.

Through our tours at other site visits, we determined that tours, open houses, and
workshops are common ways of getting visitors involved while teaching them the importance of
protecting natural ecosystems.

Recommendation: We recommend implementing educational programming such as guided

tours, workshops, and open houses as advertisedkigure 5.5. We designed potential

educational signage as seen fppendix G.
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Project Summary Video

Click the image below for a short video summarizing our proposal
for the Punta Cabullones area:
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https://youtu.be/diD01NYJiwg
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1 Introduction

Puerto Rico is facing an economic crisis with a crippling $72 billion debt and a 12%
unemployment rat€As Puerto Rican Economic Crisis Deepens, Supporters of Statehood See
Opportunity, 2015)Due to these dire circumstances, many Puerto Ricans are choosing to leave
the island in search of new opportunities elsen®(Cohn, Patten, & Lopez, 2014 addition to
the deteriorating economy, the environment has been suffering asvitrelbnly 8% of its land
currently conserved, compared to upwards of 50% on surrounding i¢Rardsla Naturaleza,

n.d.)

Ponce, the second largest city in Puerto Rico, is no exception to the suffering economy
with over half of the inhabitants below the poverty line and a staggering 14.4% unemployed.
Within the municipality of Poce,a sensitive ecological areRiinta Cabullones, has been
recently acquired bgur sponsorPara la Naturalez@LN). Ideally, Punta Cabullonesill
provide economic income for the surrounding commuumiityallas Torreghrougha community
garden and adekeeping initiativevhile also conserving and protecting the fragile ecosystems.
However, the land is currently unutilized, and the local community does not have the necessary

knowledge to preserve it.

To begin the development of this project, we esthbtiswo main objectives: to involve
the local community and to conserve the protected area. To complete these objectives, we had to
do the following

f Takei nt o account t he isoatiomandhogelgsénessf eel i ngs
1 Establish opportunities for th@mmunity members to gain a sense of

responsibility for the area and generate income



1 Create an education plan for locals and tourists to be implemientde people
of Vallas Torres

While research regarding conservation, ecotourism, and comrhasgd maagement is
readily available individually, these topics are not often discussed collaboratively to be
implemented in one location. Utilizimgur research othese three major topics aadr findings
in Puerto Ricoye designed a plathat aims taestablisha sense of responsibility among the
community, create an opportunity for incomaed educate locals and tourists abmaportant

conservation practices.

Development of this plawasbroken down intahreemajor steps. First, layout for the
area wasletemined based on the geographyPainta CabullonedNext, using our research,
findings, and correspondence with key contacts, we establighvegpa@safor communitybased
management, including gardens and a beekeeping progrander to give the commugita
stake in theolan Lastly,we developed programs to educate locals and tourists t@out
ecosystems themselves and the appropriate techniques required for conservatichrddnese
major objectives will produce a means for economic growth thrtarghmanagemenrdand

ecotourism baseidh Punta Cabullones.



2 Background

This chapter providethe backgroundnformationrelevant tadeveloping a plan for
communitybased management atodirism in the Punta Cabullones ar@ar planaimsto
create economic inpupromote ecotourism, conserve the natural environment, educate locals
and tourists about the significance of the unique ecosystems, and create community involvement

in the conservationfforts led by PLN

2.1 Ponce: History, Demographics, and Culture

When sudying in an unfamiliar place, it is important to gain an understanding of the area
and its people. Insight and understandimggess crosscultural communication and prometine
sharing of information and experiend@seeks, P04) This type of sharing is integral for

understandinghe community attitudes the area of study, Ponce, Puerto Rico.

The city of Ponce, |l ocated in the municipa
city with a population of 166,327 peofl@urrent Ponce, Puerto Rico Population, Demographics
and stats in 2014, 2015, n.dPonce struggles economically, with a median household income of
$17,211, compared to the median income for all of Puerto Rico, $19,624. &lfveif the
population of Ponce (50.9%) is considered to be below the poverty level and only 72.3% of
Poncebs popul ation attai ns (RondeMgnkipis uertoo | |l eve

Rico, 2010)

Within the municipally of Ponce is the community of Vallas Torres. This community,
which has 53 homes, lacks employment, recreation, and unity. In order to give the people of

Vallas Torres income and community involvement, developing and conserving Punta



Cabullones, a protestl natural reserve two and halfles southof Vallas Torres, is one of

PLNOGs cur r(GongleMagps)oj ect s

2.2 Punta Cabullones: Geography and Geology, History, and Importance

Punta Cabullones is a conservation area lodatdte municipality of Ponce, Puerto
Rico. The designatiorPunta Cabulloneslsoincludes the areas known as La Esperanza and Las
Quintas It is a land area managed BiZN andcoversabout 670 acred.a Esperanzdas

Quintas Mitural Protected Area, 2014)

The protected area of Punta Cabullopkeys anintegral parin protectingPuer t o Ri c 00
coastline and its endangered species. This area is incredibly unique and fragile. It is an ecological
area that contains wetlandslal marshes, and a small fringing reef, along with two mangrove
channels, one on the east and one on the wediBadeque, Digeser, Partridge, & Yatim, 2012)

The geology of the area, consists of: beach deposits (sand, gradvahell fragments), coral
reefs, and swamp deposits (clay, silt, and organic materials), as $8gare2.1 (Glover,
1977) The geography and geology of Punta Cabulles@saportant to considemwhen

developing trails and facilities.
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EXPLANATION PUERTO ‘ICO*\«:I
- Boach doposits (Holocene)—Sand, gravel, and shell fragments; SN A~
mostly unconsolidated, but includes calcite-cemented beach rock Map ares

north of Punta Cabullones. Locally contains concentrations of magnetite

Reefs (Holocene)—Composed chiefly of coral and coralline algae; partly
overlain on the protected or back-reef side by sand composed of coral and
coralline algae and by irregularly distributed whole and broken coral heads

Up_| Fan-delts and coastal alluvial plain deposits—Sand, silt, and gravel, unconsolidated,
s | thickness unknown like Qp, but contains a moderate accumulation of salt

- Swamp deposits (Holocene)—Clay, silt, and organic material; chiefly covered
by mangrove trees

Figure 2.1 7 Generalized Surface Geology of the Punta Cabullones Study Area
(Glover, 1977)

In the 1980s, the U.S. Fish awdldlife Service designated Punta Cabullones as a coastal
barrier because it acts as a buffer zone to alleviate the effects of storm surges and other natural
phenomena. In 2003, the area was set aside as

mitigation effort required by Federal and State agencies to compensate for the negative effect of



dredging the Ponce Bay t o bui (RddriguéeMartbez & A m®r i
SolerLopez, 2014, pp.-R). This port mproved the export and import of goods into Ponce by

making the area a major transnational center. However, bythé ®i® 0 s, fA Punt a Cabu
had an average progradation rate of 5 feet pe
(RodriguezMartinez & SolefLopez, 2014, pp. 553). Progradation occurs when a river delta

expands farther out into sea over ti(@ectionary, Grammatical Category of Progradation,

2015) Because progradatias already being documented on the southern shore and in Punta

Cabullones, it ixlearthat the area needs increased protection.

As a coastal barrier habitat, Punta Cabullones supports a tremendous variety of
organisms. These wetlands are vital for #eding, spawning, maturing, nesting, and resting of
millions of fish, shellfish, birds, and mammals. Without this coastal barrier, the orgamsims
coastline would botkuffer. Punta Cabullones is a buffer from erosive waves, high winds, and
hurricanes de to the complex system of mangroves on the coagilime United States
Committe on Banking, Finance, and Urban Affairs, 1990, p.Ad@)more information on the

history of Punta Cabullones referAppendix A

2.3 Ecosystems in the Conservation Area

In 2014, The Conservation Trust of Puerto Rico acquired the Punta Cabullones area in
order to conserve the fragile ecosystems. The Conservation Trust thdplLdwitres
responsibility & conserving the land while increasing tourism and educating both locals and
tourists. For more information regardiRdiN, refer toAppendix B

In the Punta Cabullones conservation area, there are many unigystems that are
native to Puerto Rico. However, there are two specific ecosystems that are very important for

protecting the island: mangroves and marshes. Both provide a base for a distinctive ecosystem of



plants and animals while protecting the coastlof Puerto Rico. These ecosystems in Punta
Cabullones need protection duelie pasthuman interactions that have endangered them. They
are alsaamainattractionfor tourists visiting Puerto Rico and, therefore, can contribute to

economic input into # community if preserved correctly.

2.3.1 Mangroves

Mangroves are defined as fAany tropical
of which are mostly low trees growing in marshes or tidal shores, noted for their interlacing
aboveground adventitious o o (Mangrove, n.d.)There are 80 different types of mangroves
across the world and four types in Puerto RMarine Life, n.d.) Mangroves are the base of the
ecosystems that they grow inppiding food and nutrients to an entire fodthin. They provide
a habitat for many animals, from small organisms, such as earthworms and algae, to the larger

animals, such as birds and repti{s8ller & Lugo, 2009, pp 203204).

Figure 2.27 Mangroves

(St. John, 2014)
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Mangrove forests cover about 25 million acres of land across the world while covering
about 756 of the tropical coastlindsetween 25° N and 25°®iller & Lugo, 2009, p. 205)
The intricate design ohangrovedroot systera makes mangrove forests a necessity for
protecting the coastline of Puerto Rico. A mangrove forest with a densibtypof 80 trees per
.01 hectare (1090 square feet) with a depth of about 100 meters (330 feet) camareduce
hur r i damageo@ soastline by 9% (Mangrove Forests, n.dYlangrove forests also slow
down the speed of the wat@pproaching the shore during high tidgteventthe erosion of the

coastling(What is a "Mangrove" Forest, 2014)

The four different types of mangroves in Puerto Rico are red, black, white, and
buttonwood. Red mangroves, tm®st commonly foundpeciesn Punta Cabullones, release
nutrients that color the water red, giving them their néverine Life, n.d.) The mangrove
population in Puerto Rico and across the world has been greatly reducechdusan
interactions. In Puerto Rico, the mangrove population decreased®bguting the agricultural
era(18001 940) . The population decreased again dur
(Martinuzzi, Gould, Lugo, &8Jedina, 2009, p. 78 However, due to conservation efforts, the
mangrove population grew by %between 1977 and 2002, but it still has not returned to the
population that it was before the settlement of Puerto Riestinuzzi, Gould, Lugo, & Medina,
2009, p. 79) Though the Department of Natural and Environmental Reso(iDdESR) of
Puerto Rico declared mangroves a protected species, they are still being damaged due to the lack
of education about their ecological importe and the laws that protect them. In addition, there
is very limited law enforcement available to protect the mangr@iier & Lugo, 2009, pp.
207-209). Therefore, it is imperative that conservation effortsrmapemented in Punta

Cabullones in order to protect its mangroves.



2.3.2 Tidal Marshes

In addition to mangroves, tidal marshes are another important ecological feature for
protecting Punta Cabull ones and ot hetlandoast| i
often treeless and periodically inundated, generally characterized by a growth of grasses, sedges,
cattai |l s ,(Maseshm d.d.)Tidabnmaeste®are marshes which are located on the coastline
and are affected by thelés of the ocean. Tidal marshes supply a habitat for a large variety of
microorganisms and vegetatiMarshes, 2012)Protecting coastlines across the world, tidal

marshes can be freshwater, brackish (somewhat salty)jme &sdlty). Each type of marsh

provides a habitat for unique types of vegetation and aniiashes, 2012)

Figure 2.37 Tidal Marshes



Tidal marshes function similarly tbangroves in the way that they protect the shoreline
from erosion and slow down incoming waves during storms. Additionally, coastline marshes
absorb many essential nutrients from the land and rivers before they spread to the ocean. These
nutrients are vitafor the growth and development of the plants and animals. However, without
proper conservation, the collection of runoff leads to high concentrations of pollutants from
fertilizers and construction sites as well as sulfur from the surrounding seawatecréase in
pollutants into the ecosystem can lead to bioaccumulation of chemicals, such as mercury, which
then enter the food welsreenburg, Maldonado, Droege, & McDonald, 2006, pp-@&H8)

Thus, these consequmEs must be avoided by educating the locals on the appropriate ways of

conservingidal marshesa habitat to many threatened species

2.4 ThreatenedSpecies

Punta Cabull onesd ecosystems are home to
plants. 77 of the 8dpecies of animals in the area are birds. Some of these birds have been
labeled as vulnerable, threatened, endangered, or critically endafigeesperanzhas
Quintas Natural Protected Area, 2014, ppl43 While loss of habitat threatens many species

of birds, waterfowl are mainly threatened due to illegal hunting.

2.4.1 lllegal Hunting
In 2009, the DNERaskeda WPI IQP teamwith developng initial plans to turn Punta

Cabullones into a hunting and fishing grouf@eurque, Digeser, Partridge, & Yatim, 2012)
However, before the plan waaplementedhunting and fishing was made illegal on this land
whenPunta Cabullones was acquired by PINdnethelessllegal hunting of waterfowkxists
due to DNERs initial plan A Thi s canttatyitovhe togservanon goals set for La

Esperanzaposes a security risk for users that could visit the property for educational and

10



recr eat i orflLa EspgranzhasQuunéas Natural Protected Area, 2014, p. BR)nting
notonly posa a risk for the usersf the area, butlsothreatensghe species of birdsvhich have

been labeled as vulnerable to critically endangered.

2.4.2 Local Birds

Appendix Ccontains a table ddll of the birds that can be found in Punta Cabullones
throughout the year. Some of these birdsareendemicc h as t he Adel ai deds
Puerto Rican Spindalis. Ottsesuch as the Prairie Warbler aheé Shortbilled Dowitcher,are
migratory. The table also includes the level at which each bird is threakereaskample, the
Brown Pelican is Commonwealth Endangered and the Caribbean Coot is Commonwealth

Threatened.

2.5 Education

It has been established that when comnyumiémbers have input and take part in the
development of an area, they are more likely to consider and resolve environmental concerns
(Armitage, 2005)Education is one way in which community members may become involved in

their environment anthe protectionof all the endangered species that live there

According tothe United Nations Educational, Scientific and Cultural Organization
(UNESCO,environment al education is described as
knowl edge and awareness about the environment
attitudes, motivations and commitments to make informed decisions and take responsible
a ct i(Solomon, 2010)Community responsivenessdanvironmental issues is positively
affected by communitpased environmental education because this type of learning not only
builds on individual knowledge, but also creates a sustainable infrastructure for change. Long

term, voluntary actions are moikdly to be implemented in conservation practices by those
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who have learned through educational strategies like employee training, workshops,-and one
one demonstration®ietz, 2002, pp. 16162) Teaching peoplebaut their surroundings will

motivate them to maintain the integrity of the natural areas.

For example, in a German study, an experiment was performed to test whether or not
environmental and ecological educadtheon i ncrea
ecosystem while changing their behaviors concerning conservation. During the study, one group
of students participated in adhy field trip to the Bavarian Forest National Park while another
group participated in a-8ay residential educationalggram. In both test groups, outdoor
lessons with biological themes and structured participatory learning activities took place. One
major difference was that in thedhy test group, simulations of environmental activities were
performed, while the8ay goup utilized the longer trip to complete biological experiments.

The results of the experiment showed that both groups of children made significant gains in
environmental knowledge. However, students inttledy pr ogr am fiwer e mor e
and tale action toward the environment with this change remaining constant fimoaté

p e r i(Boghér, 1998)Also, the participants of theday program were found to have more

positive attitudes towards nature, which correlatedrnt improved behavioral response to
conservationThis experiment demonstrated that léegn environmental education can

increase oneods ability and willingness to pre

2.6 Community-BasedManagement: Definition and Successes

Similar toeducation, communitpased management is a way locals can become involved
in conservation. Instead of creating interest as education does, contrasety management
creates a sense of responsibility for conserving the enviror{@gth, Timothy, & Dowling,

2003)
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Communityb ased management i s an unconvehnti onal
both ecological and econonstrugglegshata communityffaces A tr adi t i onal At op
implemented by the government, &k economic and ecological concerns are dealt with
separately. These plans are executed with little input from the locals or consideration for the
community. Top down plans have limited success, as they often fail to account for the
viewpoints of those &y are aiming to assist. Communigsed management is an approach that
takes into account the communityods needs, vVvie
the many objectives a community may hé&Senyk, 2005, p.)5 This style of management is
commonly used to make the most of natural resources in and around a community. The
collective empowerment that occurs through commdpétyed management aims to aid in
overcoming poverty by various tactics including shakingwledge and community involvement

(International Foundation for Agricultural Development, 2006)

A 2008articlein theForest Ecology and Managemgatirnal compared neighboring
government protected areas iarral MexicoOne, named Zona Maya, had a commuhigged
resourcananagement plan in place, while the ofhema Mo nt afa, di d not. Hi s
pl ans for protected areas have ignored commun
Asome of t Isfelexanopkesof ®unuogased f orest management
positive i mpact r eg@&adwdrdA. gllisf2008)&he economyrofsZenav at i on
Maya relied heavily on the land due to the implementation of communégtfgrmanagement.
It was found that the plans implemented in Zona Maya were conducive to conserving the area by
maintaining forest cover and counteracting deforestation despite the higher populations and

infrastructurg Edward A.Ellis, 2008)
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Another example of successful commurigsed resource management comes from the
management of mangroves in southeastern Thailand. The mangroves are located in the coastal
community of Ban Pred Nai. The locals have been practicing conyrhesed management
since 1986 when a group of villagers teamed up to fight off corporate harvesting of shrimp and
other resources in the local mangrove forests. Some io&ittens included forminghe Pred
Nai Community Forestry Group, informally pafing the mangroves, angingthe mangroves
as a source of incon{&enyk, 2005, pp. 269). The Pred Nai Community Forestry Group
successfully halted destructive corporate agriculture and implemented many conservation
mehods. These actions have conserved the local mangrove forest, one of the only remaining
mangrove forests in the area. Poverty was reduced and there has been an overall increase in
i commu n ibtey (Beragk, 2005, p. 38)PLN emphasized thdt is necessary toreat a
plan utilizingcommunitybased management in orderesiablisha sense of responsibility to

assist in conservation tie area

2.6.1 Community Garden

A communitygarden, common in urban areas that have litdes for personal gardens
is any piece of land that is gardened and maintained by multiple members of a comninasity.
gardens are an effective way to foster commubiétged management, allowing locals to plant
and take care of plots of land within aesfied area. The designation of the plots of land is up to
t he discreti on o fthegdndens areusualty esed far hortibubuveesinalr A
scale food production, culturaland s i a | gat her i (tigesberg,2Ql1l)Notonly event s
does community gardening produce crops for use by the community (for eating or dalling),

alsoit hedemertaot eé&i a sense of ownership and contr
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(Eizenberg, 2011 Much like communitybased management, community gardefiinge | p s

forge a sense of bel ongi (Ngo&Tawmw2009ds t he over al

Two studies of community gardening, one in urban Singapore and the other in New York
City, foundthatfithe production of community gardens changed the status of these residents
within the urban power structwéEizenberg, 2011)t was notedhat the gardens enabled
community members to increase their soamaco mi ¢ st at us. Fi naldol y, com
serve an edudNeodé&Tam a009pypeducaiirg saenunity members (typically
children) about gardening practices and where their food comesTrmsegardens benefi
communities in numerous ways, from fostering ownership to creating a source of food and

economic income.

It is important when considering a community garden option to also take into account the

variety of fruits and vegetables that can be grownimmaack e | i ke Puert o Ri c00s
located in therbpics, average temperatures are arourié&@arr ound and fAmost | an
at | ow or middle el evat i (@Wmtsrs8hNiskimen, 106F,qll). e i S no

This means thaa wide range of food products can be cultivated and grawaps during all 2

months with generous sunshine most dayer example, during the warm and rainy season
(May-October) tropical fruits flourish in Puerto Rico. Bananas, p&samangos, citrus fruits,
coconuts, pineapples, avocados and even strawberries are grown across th@ustamd

2009) In contrast, during the relativetiry seasor{NovemberApril), most vegetables can be

grown. A full list of vegetable options that would be successful in Puerto Rico can be seen below

in Table2.1.

15



Table 2.17 Vegetable Varieties Likely to Succeed in Puerto Rico

Crop | Variety Remarks
Asparagus Mary Washington Can be grown from seed or divisions
Bush Green Bean Black Valentine, Bountiful, Contender, Improved Tendergreen, Stringle
Green Pod, Tendergreen, and Puerto Rico improved white varieties, sug
Bonita
Bush Lima Bean BurpeeBush, Fordhook 242, Fordhook Bush
Beets Crosby Egyptian, Detroit Dark Red, Early Wonder, Improved Blood Re Other varieties may perform satisfactorily
Tops of all these table varieties may be us
for greens.
Broccoli Cal&brese, Propageno
Mustard Florida Broad Leaf, Fordhook Fancy, Tendergreen (mustard spinach) Other varieties probably are as suitable.
Curled varieties are likely to harbor insect
Okra Clemson Spineless, Gold Coast, Louisiana Evergreen, Perkins Spineless, Clemson Spinless, Gold Coast, Louisiana
Velvet Evergreen, Perkins Spineless, White Velv
Onion Bulb Red Creole, Texas Early Grano, White Creole, White Grano, Yellow Bern Seed must be fresh
Parsley Extra Curled Dwarf, Moss Curled, Paramount, and plain or single Extra Culed Dwarf, Moss Curled,
Paramount, and plain or single
Edible PoddedPea Dwarf Gray Sugar, Manoa Sugar, Melting Sugar Last is a whiteseeded variety that may be
eaten as shelled peas
Pepper Blanco del Pais, California Wonder, Chato, Corozal, Yolo Wander First has thin palgreen flesh
Yolo Wonder L
Pumpkin Alagold, Large Cheese, Small Sugar First is superior in flavor
Radish Earliest Scarlet Button, Scarlet Globe Sparkler, White Icicle
Soybean Hardee, Improved Pelican, Lee, Semindle
Squash Black Zucchini, Borinquen, Butternut, Camaguey, Cocozelle Bush, Fortu
Golden Straightneck, Yellow Summer Crookneck
Sweet Corn Improved USDA34, Puerto Rico 50 Perform satisfactorily at low to medium
altitudes only
Tomato Campbell 146, Floralou, Homestkea4, Indian River, Manalucie, Marglobe, Hybrids have not been thoroughly tested i
Michigan State Forcing, Pritchard, Roma, Rutgers, Seleccion Platillo Tropics
Turnip Purple Top White Globe, Shogoin Second is a foliage turnip, grown largely fqg
greens.
Yam Agua, Congo Yellow, Guinea, Guinea Yellow, Mapuey Morado, Potato, Pt
Ceylon, Tongo

(Winters & Miskimen, 1967, pp. 103)
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2.6.2 Bee/Honey Production for Community

Another way in which communitipased management miaglp relieve economic crisis

and aid socioeconomic constraints is through local beekeeping and honey production.

Due to the nat ur e -oobt sbswminable actyity with minimal 1 s a
envir onme nNeg lligner, Wpkang; & Robertson, 2000, p. 28)is considered a low
cost option because other than the maintenance, hive construction, and honey extraction, there is
little physical or economic input for beekeepers. The practice is sustainablg lmetteeeping
promotes environmental conservation by using little land and enhancing pollination of
indigenous plant species. Finally, there is minimal environmental impact because honey as a
product is of highvalue and more diverse than traditional agticral goodgHilmi, Bradbear, &
Mejia, 2011) Thus, beekeeping for the production and sale of honey gives impoverished

communities the tools to improve their wbking with little to no negative impacts.

In one African studybeekeeping was shown to improve the lives and economic standing
of a local Zimbabwe community. Within Bondolfi, Zimbabwe, there was a severe agalran
economic crisis that led community members tevaluate their practices and turn towards-self
reliance. In 1994, after a period of crippling drought and based on neighboring systems, the
people of Bondolfi initiated a beekeeping project. By 1995, the Bondolfi Beekeepers Association
(BBA) was established in order to formalize and optimize their horeguption methods. With
the BBA in place, fAinumerous benefits began be
householdséincluding income, food @Melversifica
lligner, Wilkins, & Robertson, 2000, p. BO'he incorporation of community beekeeping led to

the direct improvement of the lives and economic standing of the rural Zimbabwe area. With
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similar implementation and practices in Punta Cabullones, results akin to those in Bondolfi may

be experiencelly the people of Vallas Torres.

When beginning to plan a beekeeping initiative, it is imperative to first find which
species of honeybee would be the most effective for use in Punta Cabullones. From a journal
article inlnsecta Mundtitled fiThe Bees of Grater Puerto Ricojt was gleaned that there is
actually only one species of honeybee widely distributed throughout PuertdARisamellifera
scutellata or the Africanized honeybé&enaro & Franz, 2008 hese ar¢heonly species of
honeybee used in Puerto Rico for several reasons. &tstd by RicardoCaraballo, of the
Apiarios Caraballo Corporation for honey production in Puerto Ripi mellifera scutellatés
one of the most efficietoneyproducersand has prneen very successful for the Apiarios
Caraballo Corporation andany otter Puerto Rican honey companisext, Mr. Caraballo also
said that 99% of the honeybees in Puerto Rico are of Africanized blood due to their unique
grooming practices that kiferroamites(Caraballo, 2015)These mites are@mmon
honeybee parasite that are causing Colony Collapsed®r and killing European bee
populations across the glodthough the Africanized honeybees appeared to be the perfect
honey producers, additional research found issues with their demeanor. For exame, from
similar interview with Professor Robert Gegear, a professor at WPI, who specializes in the
behavioral study of bees, the nature of this Africanized honeybee wassidc Mr. Gegear
mentioned that the Africanized bee is a subspecies of the Western honeybee and has a
particularly defensive behavior that has given it the nickname of "Killer @&egear, 2015)
WhenApis Mellifera scutellaa was introduced to Puerto Rico in 1994, several deaths were
actually attributed tthesebeegGegear, 2015However, since that time, no other deaths have

occurred. Recent data suggests that the Africanized honeybeestoffaerare not as
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dangerous as their nanmplies.In a 2012 study calleldGentle Africanized Bees on an Oceanic

Islandp research was conducted as to determine whpiemellifera scutellatdbees of Puerto

Rico were more gentle and had stopped kilasgcompared to their ancestors in Africa. It was
concluded that due to the tropical climate, the lack of natural predators, and "drift where the
African all eles may have been diluted through
Africanized bees of PuertRico are more docile and safkan their counterparts in Africa

(RiveraMarchand, Oskay, & Giray, Gentle Africanized Bees on an Oceanic Island, 2012)

2.7 Trail Design

When working to create recreational trails, it is necessalpg knowledgeable about
proper design and construction so that trails may be developed to be sustainable and easy to
maintain. Approaches to recreational trail design are well chronictbodland Stewardshia
guide written by Melvin J. Baughman, Brtension Forester, and Terry Serres, a graduate
research assistant from the University of Minnesota. This guide breaks down trail formation into
9 steps:

1. Determine the Trail Uses

2. Select the Corridor

3. Establish Design Standards
4. Mark Trail Location

5. Clear the Trail

6. Construct the Tread

7. Install Structures

8.  Sign the Trail

9. Install Facilities

SeeAppendix Dfor a description of each stéipted above.

2.8 Tourism

One of the main reasons for implementing trailB@ita Cabulloneis so that tourists

and localsmay enjoy the aredany places around the world, including Puerto Rico, rely
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heavily on tourism to bring economic growth into the area. For most, tmem®eo growth

comes from increased employment rates, profits from the tourists themselves, and the secondary
effects of having large numbers of foreigners in a condensed area. However, in addition to

creating employment opportunities and economic inputjgoucan also educate the community

and travelers about the surrounding areads hi
Ponce, the unique ecosystems in the Punta Cabullonesnapéamenting ecotourism in the

Punta Cabullones area would lgrimcome for the Vallas Torres community and would educate

locals and tourists about the importance of conservationD3der more information regarding

tourism.

2.9 Summary

Punta Cabullones, an area the coast of Ponce, is &eal location for the
implementation of a communityased management plan éocommunitygarden, pollination
gardeny i s i enter, and potntiallgcotourism in the aredhis plan aims t@reate economic
input while educating the locals and totsiabout the area and the importance of conservation.
With the assistance &fLN, this plan will provide the people dallas Torreswith the necessary

means to conserve their environment and improve their economy.
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3 Methodology

In order to develop a suessful communitypased management and tourism plan, we did

the following:

Gained an understanding of the geography of the land

Determined a potential plan for the use of the area

Determined the cost of our plan and potential revenue for the local colmunit
Evaluated how our plan will impact the surrounding area

Developed an educational program for locals and visitors

=A =4 -4 -4 4

The methods utilized to achieve these objectives consisted of developing an area layout through
Geographic Information Systems (GIS) surveyi@PS mapping, and geographical observation.
We also determined the best options for community participation through research, analyzing the
societal effects on the community through communications with our sponsor, and creating an

educational program usj knowledge gained during site visits.

3.1 Area Layout

In order to develop a plan for Punta Cabullones, we needed a clear understanding of the
geography of the are@lS surveying and firshand observation of the land gave us the insight

we needed to determie wher e to place trails,. a visitorsd¢

3.1.1 GIS Surveying

GIS has many applications thaereuseful in developing a plan for the infrastructure in
Punta Cabullones. GIS surveying attaches various data to specific geographiodgbiiimnal
Geographic, 2015)rhis allowedor analysis and understanding of the land in ways that
normally could not be seen through simple observation of aerial photos. The information from

GIS surveyingvas usedo determim the current state &unta Cabullones prior to our first site
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visit. The use of GIS surveying also enables todeterminghe locations of the waterwagysuch

as the wetlands and lagoons of the area

GIS softwaras often usedo determine areas thaiessuitable for tourisnf-or example,
in Kayserj Turkey, GIS was used to ass#ssviability for tourism in various rural areashese
areas were determined by using information such as elevation, slope, and precifhatiba

Akhbasunda, 2014)

With a similar methodology, we used GIS software to determine elevations, water levels,
and the locations of wetlands. After our site visit, we were able to upload the GPS points of
locations of interest to the GIS software. This alldvus to identify sites for walking paths and
other facilities, such as parking, a visitors
Cabullones area. GIS mapping showed us an aerial view of the land with pertinent data overlaid,

allowing us to see morafiormation than available when observing the land firsthand.

3.1.1.1 GIS of Punta Cabullones
Using the program kEMapand data collected by PLN, we were able to study different

maps of the Punta Cabullones area such as land cover and satellite images fronyearsous

When PLN acquired the Punta Cabullones site, they took GPS points and created an outline of

the property that they now owRigure3.1). When looking at this outline, we determined that

the land we had previously believada s under PLNO6s ownership bel or
Throughout our preparation, we had believed that the actual cape of Punta Cabullones, where the
majority of the mangroves are concentrated, was going to be the focus of our project site.

However, once wdetermined that the cape itself does not belong to PLN, we had to focus on

the dry land and howe could utilize that area wur plan without focusing on the mangroves.
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Figure 3.17 ArcMap GIS Output
3.1.2 Observation of Land

Despite the extensive information available on the geography of Puerto Rico through GIS
mapping and research, the most valuable information regarding the geography of Punta
Cabullones came from empirical observatiOur ste visit to Poncgrovided insighinto the
ecosystems of the ardhge best locations for paths, vi si t or s 6 camellesthe and
current condition of the area that, in combination with the data from GIS mapping, provided
enough information to develop a sessful plan for the area.

In order to confidently propose a plan for the Punta Cabullones area, we conducted a field
survey onsite. To prepare for our visit, we studied the GIS maps of the area and determined a
plan of action. We planned to assess thd larorder to find the best locations for a community

garden, walking trails, and various other facilities.
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To reach the Punta Cabullones site, we traveled down an unpaved road for approximately
two miles. This road, which is prone to flooding, is notreiyt owned by PLN. Upon arrival we
began our site visit at an abandoned building known as the Don Q Kiosk. This building, currently
in disrepair, wil!/l be restored into a visitor
both visible. Througout the property, there are various-presting paths and trails that allowed
us to explore and document the approximately five acrdsydénd surrounding the abandoned
building thatmay be used for development. The remaining 665 acres consist ahagtl|
coastline, and mangrove forests. We walked around this area in order to survey as much of the

land as we could.

3.1.2.1 GPS and Area Layout

Upon returning from our site visit, we uploaded all of the GPS points taken in the field
into a GPS software. Thisfbware identified the longitude and latitude of each point in addition
to the corresponding notes taken in the field on the GPS device. From this software, we imported
the data into the GIS maps, as seehigure3.2, and proceeed to mark out the trails, locations

for facilities, and the areas we surveyed.
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Figure 3.217 GPS Tracking Points

Using ArcGIS, we drew shapes on the map to designate the areas for the community
garden, comunity orchard, pollination garden, compost, nurgeyking lot,and picnic area.
We placed pins at each location for the shelters and drew lines along the trails we had marked
with the GPS points. We were able to see the building on the map, and nmatkedh a star to
represent t hRefevtoFgurads.bin sdions. ldan & cempleted map of the area.
The use of GPS and GIS programs enabled us to translate our location in tteeldfieddions on

a map so that we could accurately layout the area and trails of our site.

3.1.3 Don Q Kiosk 3D Modeling

In order to design the renovations necessary to convert the Don Q Kiosk into a visitors'
center we utilized Autodesk Revit, a compuigideddesign software, to redesign the historical
kiosk. PLN provided the documentation that a local engineering and surveying company created
after an initial investigation into the structures at the site. From these docuFRignts3.3), we

were able to use the scale to determine the dimensions of the building and create a model in

25



Revit. Then, using pictures and videos taken during our site visit, we were able to make the

building look as realistic as possible in order to restaeits original state.

LEYEND

A. COVERED TERRACE
B. KITCHEN AND BAR FACILITIES
C. BAR

| D. STORAGE
O 5 ATReoM

F. SHOWERS

STR. #4 DON Q KIOSK

Figure 3.37 Don Q Kiosk Documentation

(Colon-zavala, 2012)

Given the dimensions of the Don Q Kiosk in the documents from PLN and the
appearance fromuo site visit, we were able to create a 3D model of the building. The first step
was to create the floor plan of the building. To do so, we used dimensions and estimated the
height of each wall. Because the building lacked doors and windows, we |e& afallis with
simple openings. After the walls were in place, we moved on to the roof. The roof of the Don Q

Kiosk overhangs the building and the adjacent patio and is supported by eight concrete columns.
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Using the document from PLN as an underlay, we \able to trace the abnormal shape of the
roof as the footprint and extrude it into a flat roof system. The entire building sits atop a building
pad that extends under the overhang of the roof as a patio. REfgute5.4 in secion 5.1.2.3

for the completed rendering of the Don Q Kiosk.

3.1.4 Site Visits

In addition to observing the Punta Cabullones area, we visited twoRithkesites to see
examples of what we could implement in our site design. Thesfiesvisited was Hacienda
Buena Vista, a waterfall that powered a coffee plantation in the mountains. The second site was
called Hacienda La Esperanaasugar plantatiom Manatithatonceemployed slavedoth of

these site visits gave us insight imthatPLN expected from our project.

3.2 Community Participation

In order to incorporate community involvement, we researchebetstevays for the
people of Valas Torres to not only engage in the development of Punta Cabullones, but also
improve their econmic standing. Based on our research and our site visits, we found that
utilizing community gardens and beekeeping for honey production would accomplish both of
these goalsTherefore, we employed literature review, interview, and cost analysis methods in
order to accurately articulate the best way for PLN to operationalize our proposal
recommendations.

3.2.1 Community Garden

An important aspect of a community garden is the layout of the garden and the size of
each individual plotln order to better ournderstading of these aspec¢tse observed the
community gardens at Hacienda la Esperanza.gdrs$en, showm Figure3.4, gave us an idea

of whatPLN expects o community garderNext, we were able to research otluetails about
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how to make an ideal gardemhich wethenused to develop our final plan for the garden plots

in Punta Cabullones.

Figure 3.417 Community Garden in Hacienda la Esperanza

In order to determinthe initial cost of building the community garden, we determined
the size that each plot should be and how many plots each family should get. From this
information we were able to determine how many wood planks wmmnéeddto create a
border andhe anount of topsoil neastito fill each garden.

3.2.2 Beekeeping and Honey Production

In addition to community gardens, pollination gardens and beekeepintharpositive
forms of community management that could generate economic graéwtén planning for
beekeping and honey production, it is important to determine the best species of bee for
production, the management needed to raise them, and the flora needed to support maximum

honey yield.
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To start, we contacted several relevant and knowledgeable peoplBtstiof which was
a professor with essential insect pollinator research experience from Worcester Polytechnic
Institute (WPI), Professor Robert Gegear. Next, we reached out to, and were able to speak with,
a local Puerto Rican honey producer, RicardaBallo of the Apiarios Caraballo Corporation.

With the help provided by interviewing and questioning these two contacts, we were able to
determine which species of honeybee would best be suited for use in the Punta Cabullones
beekeeping initiative.

Next, based on the interviews, several additional questions were raised that could not be
answered by our contacts due to time constraints and their busy schedules. However, by utilizing
key research practicese were able to discover the information needeshtwer said
guestions. This information included data on the management of the honeybees and the species
of flowers they need to make enough honey for the peopleltds/&orres to sell for an

economic benefit.

3.3 Societal Effects and Involvement

Develophga community garden and beekeeping initiativ®unta Cabullones could
significantly impact the surrounding communities and their businesses. Therefore, one of the
main components of this project is to gain insight for the growth and advancemenPuahthe
Cabullones area. This section discusses the means by which we have gathered the information
necessary to assess the opinions and desires of local businesses for this proposal and the

communityinvolvement

3.3.1 Determining Effects on Businesses

We sent nterview questionto theHilton Ponce Golf & Casino Resopfosta Caribe

Resort,Ponce Plaza Hotehnd the Howard Johnson Hotide hotelsclosesto Punta Cabullones
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(The Best Lodging in Ponce, Puerto Rico, n.dg contatedtheir managers and ask
guestiongegardinghow they feel about increased tourism and if they would like to be involved
with possible tourist excursions to Punta Cabulloiés.also asked about their interest in
purchasing locally grown, organic crof$is will determine ifselling the crops grown in the
community garden will be a viable source of revenue for the local commReitgr to

Appendix Ffor interviewquestions

3.3.2 Ethical Concerns

In gathering the opinions andtitudes of local businesses through questions and
interviews, we needed to be cognizant of ttiecal concerns these practices could potentially
raise. As the psychologist Milton Rokeach said, "conflict is activated in situations where one or
more conflcting values become activate@ingh, Timothy, & Dowling, 2003, pp. 13B38). If
we askedh question thataused a subject strife, their discomfort would become a source of
contention in our method of stuayndconflict would ariseTherefore, in order to maintain

subjects' rightand avoid ethical adroversy,questionsvere developed wlit careful thought.

Asking more general questions when we interviewed helped us to maintain the integrity
of our study andidpense of any ethical concerns. The most important aspects of interviewing
were that we minimized risk, protected confidentiality, and made sure subjects felt free to decline

participation.

3.3.3 Understanding Community Opinions

In order to assess communityitatdes and opinions for our site, \w&anned to interview
locals in the community of Vallas Torres. However, upon speaking with the community
coordinator for Punta Cabullones, Elgiponte Florenciani, we learned that there were too many

security issuesral that we would not be able to speak with any locals. Nonetheless, we were
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able to direct our questions ds. Aponteand gain an understanding of what would be best for

the community.

3.4 Education

According to the information provided to us by Ms. Apomte,determined that the
community needs educational outreach regarding conservation. Through our visits at other PLN

sites, we gained knowledge regarding typical educational programming, signage, and tours.

3.4.1 Signs and Graphics

Through site visits, discussis with our sponspand observation of current PLN
graphics and posters, we established the style often used by PLN. Using these references as a
guideline, we were then able to develop educatisigns on the locdlirdsandposters for
marketing the egcational programs to be offered in the ak®a. utilizedAdobe Photoshop,
photos we took at PuntaCalmlh e s, and PLNOGs ciruorderéordeévelopthea p hi c

educational signs and posters.

3.4.2 Educational Programming

Through our sitevisits to Hacenda Buena Vista ardiacienda la Esperanaae
experienced tours that discussed the historical, environmental, and social aspects of the different
sites. In addition to tours, many of the sites offer various programs that educate participants on
conservatin and the environment while getting them actively involdsing our experiense
we have designed similar prografosour site to educate the local community members and

other visitors on how to manage the land.

3.5 Summary

By analyzing the area layoutpmmunity participation, societal effects and involvement,

and educational programing, we were able to successfully design a plan for the Punta Cabullones
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site. This plan aims to give the community a stake in the conservation of the area while giving
them ameans of income through the community garden, pollination garden, and educational

programing.

32



4 Results

This section discusses the findings and results of the research outlined above. Through
our site visits, area design, community involvement invesbigs, and research on gardens, we

determined the best way ttevelop a plan for Punta Cabullones.

4.1 Community Outreach Initiative

Through our observation and research we have determined that combasat)
management in the for of a community garden am@éeeeping initiative at Punta Cabullones
will be beneficial for the impoverished community of Vallas Torres. As stated in background
section2.6.1and2.6.2 bothof these methods have helped similar impoverished communities to
become more selustained and more economically stable. The following sections discuss the

findings and analysis from our observation and research.

4.1.1 The Vallas Torres Community

Our correspondee withMs. Aponte has given us much thie necessary information
regarding the Vallas Torres communitjne sugarcane plantation in Punta Cabullones once
offered many opportunities for employment. However, from the time the plantation closed in
1935, thee have been no new sources of employment in the area surrounding VallasTrares.
high unemployment rate has made this community very impoverished. The area has no access to
public transportation, proper garbage disposal services, or recreationallaeeasjority of the
youth are unemployed, bored, and lack motivation, hope, confidence, and a sense of community.
The people of Vallas Torres are |l ooking to #db

of employment and incom&lorenciani, 2015)
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Therefore, we have developed a planPunta Cabullone® give the community an area
to grow crops to sell for incomand have spaces ptay, relax, and learn. Based on thet fdnat
the community is impoverishede developé a community garden and beekeepimgative
that will give them a source of economic income. In order to givgdhth a place to playve
designated an ardar a recreationdield. Lastly, we created trails and educational programs to
prevent boredm in the community and give Punta Cabullones potential for a tourism plan for
educational programs, concessi onscreawtked a vi si
economiowellbeing of the community. Generating a commuib&ged management plan in
Punta Cabullonesould create the opportunity for the locals of Vallas Torres to develop the land
and earn money, while\ghng them a stake in theonservation of the areadestablishinga

sense of pride and unity.

4.1.2 Community Garden at Hacienda la Esperaza

We had the opportunity take atourofone of PL NO sthaiis opendacthieed ar e
public, Hacienda la Esperanzafter the tour, the nature interpreter was able to give us useful

information about the community gardeicated in tis protectecdarea.

The volunteers, who maintathisgarden, are offered the harvest in return for their
gardening serviceall of the plots are shared by the volunteandthe plants are either edible
or medicinal. Crops such as bananas, peppers, pagaganintare grown in the garden. The
garden encompasses a small dngiaalso includes a nursery andraallscale compost station
which are vital for a selsustaining garden. The compost station, supplied by garden and food

waste, produces compost which is uasdertilizer.

The community garden at Hacienda la Esperanza served as a model for the community

garden to bémplemented at Punta Cabullon&smilar to the beds at Hacienda la Esperanza,
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raised plotsill be beneficial for Punta Cabullones due tos#ine soil However, ather than
having communal plots, we plan dedicate sgcific plots to each household in the community.
The plants at Hacienda la Esperapmavided a standard for the crops to be recommended in
Punta Cabul | on e sladly;tbeexaraptedonpost gation dawenus titeato

include a composdtationin our proposal

4.1.3 Community Garden

Based on the garden at Hacienda la Esperarearerxconfident that a community garden
can be implemented and can flourish in Puerto Ricoisaté. Similar to th garden we saw at
that site plotsin Punta Cabullones would be sectioned off by raised soil boxes. An example

image may be sedrelow inFigure4.1.

Figure 4.1 7 Hacienda la Esperanza Community Garden
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Raising the soil in this manner provides several key advantages. First, withogach b
b ei n g,thdréwilldé sufficient room for growth, competition for netris in the soil will be
lessened, and overcrowding of the plants will not occur. Ségomsing the boxes will ensure
that the growing space is leedf an important feature for even water distribution and drainage.
Also, using the boxewill allow the use of imported topsoil rather than the native, saline soill
which is poor for growingLastly, sectioning the land in this way will provide every household
with an equal amount of space in which to gr@®eparate growing spaces will allow families to

grow aops specific to their needs.

4.1.3.1 Cost of the Community Garden

There are two main expenses in order to build the community garden in Punta
Cabullones: wooglanksand soil.Based on our research, we found thatmost common
height for a raised garden is ilithes above the grouriRaised Garden Beds, 201Bpased on
t hese findi ngs,-tre2tedxwdo@ea plahks @voulpl beghe bestrsedection for the
garden plotsThe 12inch boards would be slightlgssthan 11 inchekigh because they need to
be dug into the ground, but they should suffice for the implementation of these raised gardens.
The boards that are selected to be used need to be presated so that they will withstand the
salt and water from the soiVe esimated the cost of implementation by referring to Home
Depot, where these boards are $37 per plank. x 12 in. x 12 ft. #1 Pressull@eated Lumber,

2015)

In order toprovide adequate growing saibpsoil needs to be pthiasedSoil doesnot
need taeachthe topof the plot sobuying enough to fill eight inches deep in each gastenuld

be sufficient At Home Depot, topsoil is about $27 per cubic y@@icu. yd. Loose Bulk Top
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Soil, 2015) However, topsoil alone is not sufficient to grow plants because fertilizer is necessary

for nutrients.

During our site visit to Punta Cabullones, we observed that there is an abundaoise of
manure thaheeds to be cleaned up before the commuaibyfully utilize the area. When mixed
with soil, dried horsenanureprovides an ample amountmdétrients(McGinnis, 2008) Using
the horse manure &srtilizer will not only clean up the surrounding area for a cleaner site to
visit, butalsoprovide free fertilizer to the local communityable4.1 showsthe estimated price
for wood and soil. Total costs are based on ha2iijplots (four plots per family ark8

families in Vallas Torres)

Table 4.17 Estimated Cost of Community Garden

Resource Price per unit Cost forptljgte garden Total Cost
20x120x12
Planks $37 per plank $74 $15,688
Topsoil $27 per cubic yard $21.33 $5,146.20*
Total Cost $95.33 $20,834.20

*Cost includes delivery fee of $69 per truckload

4.1.3.2 Community Garden Impact Analysis

Through analysis of produce cost and harvest yield for small scale gasgensve
determined average potential revenue for each family. felofamilies in the community
garden willhavepositive socioeconomic impacts for the memlwérgallas TorresAllotments
of four 406x 80 sd28squaertaetofgargehingtspace éor each family of the
community. Becausensll-scale gardeing can produce a half pound of crops per square foot of
gardenpere ac h o f P u egrowinogsdasog ané mound af cropsan be growrmper

square foot per yearherefore, hroughouthe year,each family can expect an averagd 28
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pounds of crps which may be usefbr consumption or sal@Rabin, Zinati, & Nitzsche, 2012, p.

1),

Calculations comparing the averagetquexy pound of produce in the United Statessus
Puerto Rico sbw that produce is on averaggé?8 more expensive in Puerico (Table4.2).
Using these calculations, the average cost for proitueaerto Rico is close to $2 /82
compared to $13in the US. With 128 square foot area for growing, a fagglhy growan
estimatedL28 pounds or 30.960f cropsin a year.This harvest camgenerate another source of

incomefor the families of Vallas Torres

Table 4.27 Average Produce Cost/Id° US vs Puerto Rico

Produce USDA Pueblo ' %
Avg $/lb $/lb Difference

Tomatoes $1.19 $2.29 92%
Onions $0.57 $0.80 39%
Spinach $4.45 $9.58 115%
Green Peppers $1.50 $2.49 66%
Apples (Gala) $0.87 $2.19 152%
Lemons $0.99 1.99 101%
Oranges $0.94 1.89 101%
Papaya $1.07 0.99 -7%
Potatoes $0.76 1.69 122%
Red Peppers $2.99 4.29 43%
Average $1.53 $2.82 83%

(US Department of Agriculture, 2018ueblo, 2015)

4.1.4 Beekeeping Initiative

When it comes to beekeeping for the culilmatof honey to sell for economic benefit,

multiple factors need to lmnsidered for auccessfustartup Theseconsiderationgnclude:
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1 The type of hiveits constructiopnandits maintenance
1 The necessary flora for the bees' food and nectar gathering
1 An analysis of the economic kit

As stated in the methodologsgection3.2.2 this information was gathered byterviewing key

contacts angerforming additional research.

4.1.4.1 Honeybee Management

First, our group performed regrch in order to assess the management practices needed
for the Africanized bee species. From Mr. Caraballo, we learned that his compalay, tei

other honey companies Puerto Rico, usebé¢ beehive known as a Perone Hive forApes

mellifera scut#ata bees. Acrosssectionaliew of this type of hive may be seen belowFigure

4.2.
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six 1" x 4" boards

1 X 1 1 1

1” (2.54 cm) x 4” (~10 cm.) boards

1” (2.54 cm) x 4” (~10 cm.) boards

'1” (2.54 ¢cm) x 4” (~10 cm.) boards
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3 honey supers
interlined by comb
grids.
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1" {2.54 cm) x 4.4 cm. boards
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(the brood

and the hive’s
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Interior
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1” (2.54 cm) x 4” (~10 cm.) boards
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< Floor

Figure 4.27 Diagram of the Structure of a Perone Hive

(Perore, McHale, & Torres, 2012)
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We determinedhat this is the best type of hive to manage the Africanized bees. First, we
concluded that the construction of this type of hive is relatively easy and inexpensive. The
materials needed include a hammer, nailsasaring tape, saw, and untreated wood. For a full
description of how to build this typeneof hive
Hive: The PermApiculture Way(Perone, McHale, & Torres, 2017)his type of hve is
beneficial for Africanized bees because it "aims at managing bees in a way more closely
analogous to their natural behavigBeehives, n.d.\With this type of hive, therarelesshuman
interferences withthe hive, andhus, the bees would not be disturbed and their aggressive
tendencies would be minimized. Al so, with thi
60,000 bees can populate it and produce an average of 30 pounds of honey evelgngsar
2007) These numbers mean the Perowe hidesApis mellifera scutelli@ in maximum honey

production.

However, beekeepeneed to utilizehe followingadditional management practices when

dealing withApismellifera scutellata

1 Each hive should have its own stand so that only one colony at a time is being
worked. Individual Perone stands are an ideal way in which to accomplisimthis.
order to allow beekeepers easy access to each hive, there needs to be adequate
space between each indiual stand.

1 Ample amounts of smoke need to be used when working with the African bee
colonies. Because smoke covers the alarm pheromones of the bees, the defensive
response of the colony is lessened when more smoke is used.

1 Protective gear should alwape worn when directly working with the beehives.

Unlike beekeepers of some European bee species that only wear a bee vell, keepers
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of Africanized bees should wear a full bee suit, boots, gloves, and veil.
Additionally, the veil should be white so that bese not as attracted to it, and the
boots and gloves should be taped to the bee suit so that access to the bees is limited

(Ellis & Ellis, 2008)

4.1.4.2 Flora Species for the Bees

The next step in establishing a successful beekgepitiative is to provide the bees with
the necessary food for their honey production. Therefore, we researched not only the best
wildflowers for honeybees, but also native wildflowers to Puerto Rico. After compiling all
information from online sourcesd from the bookDescriptive Flora of Puerto Rico and
Adjacent Islandswe have established a list of 10 species of wildflower to be used in a pollinator
garden These flowersre not only native and nenvasive, but also most likely to help the
honeybes maximize honey production. For the flowers to work wellpis mellifera
scutellata the length of the carpelte part of the flower wheithe nectar is stored, o be
relatively short due to the short lengththe Africanized bee's tong(elcFarland, 2013)
However, we also wanted to make sure that the flowers were native to Puerto Rico so that
invasive plants wouldot be introduced and potentially harm the natural ecosyftagier,

1995) Based on our research, we created the list of flowers showabie5.1 in section

5.1.1.2.3

4.1.4.3 Analysis of Economic Benefit of Honey Production

Through the evaluation of the economic benefits afgyqroduction, we have estimated
the projected profits for the people of Vallas Torres. Data Bem Culturanagazine suggests

that retail honey prices per pound are valued at about $6.50 across the Unite(B8eatadture

41



Magazine, 2015)With every hive prodcing about 30 pounds of honey pear, the calculated

value would be about $195 per hive per year for the community in Punta Cabullones.

4.1.5 Recreational Area

Theyouth in Vallas Torresarticulatedto Ms. Apontetha they are bored and do not have
anywhere to play. Due to this knowledge, we were tasked by PLN to make a space in Punta
Cabullones for the youth to play. In the recreational area, there are many activities that could be
implemented for the enjoyment ofetlyouth. Soccer goals and a volleyball net would provide
endless hours of amusement for kires while keeping costs low. A pair of full size soccer goals
can be bought for about $1:3250(Soccer Nets Full Size 24' x 8' Straly Back Nets, 2015)
Additionally, a full size, adjustable volleyball net can be bought for about F26@ & Sun

Spectrum Classic Volleyball Net, 2015)

There are other options for additional activities to adBunta Chullones for recreation
A playground is one possible activity that the local yadbld enjoy. However, many
communitysized playgrounds can range from@®H-$15000 (Santos, 2010)Additionally, a
basketball court is a conon activity to have in a park. Though this would provide entertainment
for thekids, basketball courts are very expensive to install. The cost of a half basketball court
can start around $200, while the cost of a full court stararound $800 (Kelly, 2015) Not
only is the price hefty, bullsodue to the condition of the entrance to Punta Cabullones, it may

prove difficult to drive a cement truck into the property.

42 Tr ai | Design and Visitorso6é Center

Inordertodesignandpan the trails and visitorsodéd cent

other PLN sites to gain insight into what thesually implement
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4.2.1 Trails at Hacienda Buena Vista

While at Hacienda Buena Vista, we were able to study and investigate the design and
materals used to build their trails. The majority of the trails were built into the mountainside and
consisted ofjravel trails with wooden handrails and multiple shelters, as sdegure 4.3, to
protect visitors from the elementall of the materials used were natural to the area and blended
well with the surrounding environment. The calgiecingreduces th&isualobstruction,
enabling visitors to see more of the surrounding environment than a completely wooden design
At placeswhere the trail needed to be built up, PLN utilized a wooden boardwalk style path. In
some locations, this boardwalk acted as a bridge over rivers and creeks. This boardwalk still

contained railings on both sides to ensure the safety of visitors.

Figure4.37 Shelter as Hacienda Buena Vista
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From this tip, we decided that gravel and wooden boardwaikis wooden railings

could potentiallybe utilized at our site, so weegan researching these trail types.

4.2.2 Trail Design and Cost

In order to determine proper trail design and placement, cost comparisons of materials
needed to be assessed. Online research methods of tread varieties and maintenance were

implemented in order to accomplish this.

In a document fronthe Ped and Pedal organization titl€ckil Cost Analysisa table of
"general costs for elements typically included in trail projects” was inci{idad Cost
Analysis, 2010) The information from this tabld éble4.3) may be usetb provide cost
comparisons for necessary trail elemeAtditionally, this document laid out the estimated cost

of a five foot wide natural hiking trail to be $8,462 per nfileail Cost Analyss, 2010)

Table 4.37 Unit Costs for Trail Elements

Price per unit (year 2009

Trail Element Unit Construction)

Clearing and grubbing Acre $2,550.00

Grading for hard-surfaced trails Mile $3,800.00

Grading for natural-surfaced trails Mile $3,200.00

Granular surfacing Sq. ft. $.50

Granular subbase Sq. ft. $.50

Asphalt surfacing Sq. ft. $1.30

Concrete Sq. ft. $3.00

Wood chips Sq. ft. $.50

Seeding/mulching Acre $2,040.00

Other costs (drainage, signage, Mile 10% of trail cost
and support services)

Planning Mile 2% of trail cost

Preliminary design Mile 2% of trail cost

Construction documents Mile 5% of trail cost

Construction services Mile 5% of trail cost

Administration Mile 5% of trail cost
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(Trail Cost Analysis, 2010)

After determining this information, we decided that cost analysis for boardwalks also
neededo be researched due to the wetland conditions of the Punta Cabullones area. Due to the
sensitive ecological nature of wetlands, they are "of great interest to students, scientists, and the
general publit (Kusler) However, itis not always convenient or safe to venture into them.

Raised boardwalks are one way in which to allow access into these areas and open them up as
areas for public education and understanding.
Wetland Boad wa |l ks and Trails, o0 that included sever e
ultimately, costs will depend greatly on the materials used, but "per lineal foot costs may be

lower than $20...for a four foot wide, pressure treated boardwalk withfemtgections

utilizing four-by-four pilings, two by eight rafters, and two by eight deckigiyisler, p. 5) On

the other hand, per lineal foot costs could be as high asvi#fi€®fusing composite materials and

a sixfoot wide tread. The document then went on to discuss methods by which to reduce costs.
These include: using volunteers for construction and maintenance, soliciting lumberyards or

other suppliers to donate materials, and reducing the size and length of thedbloé€usler, p.

6).

4.2.3 Punta Cabullones Site Visit

During our site visit to Punta Cabullones, we surveyed the land and decided where the
different aspects and trails of our development plan should be located. Upon aeival,
determined that there were already many trails atlisgfrom the prior inhabitant8ecause
these paths already exist and would not require any destruction to theéesedaping these
existing pathsvould be the best decision. We walked many of tiwsls and determined which

oneswould be suitable for gravel and whialould need a budtp boardwalk. All of the trails on
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the five acres of drylandill be suitable if gravel is added. The trails along the beach will be left

without any gravel as th&and is suitable for walking. However, the majority of the trails that are

near the wetlands will require a boardwalk to prevent flooding and damage to the ecosystems.

Based on our findings at Hacienda Buena Vista and through our research, we creatdédra pla
which trails would need gravel, whietould need boardwalks, and whigould beacceptable

as they are.

Figure 4.47 Key Locations in Punta Cabullones

The figureaboveshaws the key locations that we found when visiting Punta Cabullones.
At the end of the access road is an existing building that used to be a kiosk Qt PbN plans
to restore thigxistingbDonQ Ki osk i nto a Vvisitorsoeganeunt er
investigation at the kiosil) and determined that the parking area should be located close to the

building. We found a largarea near the access road that would be dry enough for cars to park
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(2)and cl ose enough t otofthekiosk towards the beath, is @lardee r .
flat, and relatively dry area. We determined that this flat area would be best for the community
garden(3) because it lacked trees, rocks, debris and was the least likely area to get flooded by the

wetlandsWe deter mi ned t hat a small area cl ose t

(0]

n

compostingd)so t hat community members would not hav

to depositwaste Next to this area, we also decided to add a nuf&¢fgr the younger plants,

similar to that at Hacienda la EsperarBacausehe area was larger thaeecdfor a

community gardenwe determinethateast otthe community garden, there would be romm

an orchard®6) for families to grow larger trees ¢y so desiredNorth ofthe kiosk, along one

of the trails, is another flat area that we determined would be best for the pollination garden and
beehiveq7). This area is far enough away from the community garden to prevent injuries from
the bees but dtialong a path so that visitors can enjoy the beautiful flovi#iest of the

vi si t onsariother largetflat field. We determined that this area would be best utilized as a
recreational field8) for the community. Lastlysouth of the community gdenis an area of land

that we decided could be used as a picnic @kdue to the beautiful view of the ocean.

4.3 Educational Programming

Through our observation and research we have developed vasjpestof educational

programming for the Punta Calnries area. As stated in background se@iéneducation can

increase oneods ability and Whelfollowinggsectkosss t o pr e

discuss the findings and analysis from our observation and research.
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4.3.1 Tours and Programs atHacienda la Esperanza

A variety of tours are offered atacienda la Esperanziacluding historic and nature
tours. We were given a tour on the historic implications of the estate and how nature played a

role in sugar production.

Thistour served as a model for our signs and grapfhites.graphics utilized at this site
were mnimalistic, modern, and colorfubs seen ifigure4.5. We created educational and
marketing materials for Punta Cabullones based se#tandardsThe simplistic nature of
PLN6s graphics and signs made things easy to

Spanish and Engliskersions of many of their signs

parala

www paralanateraleza.org

parala
Naturaleza

Figure 4517 Sampleof R N6s Educati onal Materi al

Our tour guide gave us information on the other programs they offer at Hacienda la

Esperanza, such as Citizen Science. Citizen Science is a program offering events where
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community members can be involved in natural rese&asedon the eager involvement of
participants in Citizen Science programsiatienda la Esperanzasianilar handson program

would be beneficial and well received at Punta Cabullones.

Hacienda | a Esperanzads histor toordhéowed our wa
us that creating a tour at Punta Cabullones integrating both the lastbtiie nature of the area
is feasible. Allof the tours provided at the estate were guided by a nature interjveteurll

utilize this tour as a basis for the tourattive propose for Punta Cabullones.

4.3.2 History and Technology atHacienda Buena Vista

Our tour began with a walkrough the forest to see the coffee, vanilla, and other species
of plants native to the area. The tour was interaetsve@e were able to trysmallscale
cornmeal milland coffee grinder The tour ended in the plantat:i
able to walk around and observe a typical house from that time p&tiad the buildings on
the plantation were restored to their original statertder to remain true to their history. PLN
utilized one of the historical buildings for restrooms and another for offi¢esgift shop and

vi si t omwsréoutdoersiundenrthe roof of a restored patio.

From this tour, wavitnessedanother examplef how PLN structures their tours and
educational programindVe were able to observe the environnfest, and then learabout the
historical context and mechanics behind the plantation itself. The entire tour was interactive and
multidisciplinary. Wecould implement similar programs at Punta Cabullones by providing tours
through the ecosystems and explaining their importance before returning to teKdask and
discussing the history of the arddne buildings at Hacienda Buena Vista demonstrated th
importance of restoring historical buildings to their original state and repurposing them instead

of demolishing and rebuilding thefhe ewvironment and history of both PianCabullones and
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Hacienda Buea Vista provide many educational opportunitiesthar visitors Refer to section

5.2.2for our proposed educational programming for Punta Cabullones.

4.4 Summary

Analysis of all of our research and experiences has led us to develop a plan for the Punta
Cabullones area. Theanaly s of the communityds thoughts ani
investigation of communitpased management applications. The knowledge we gained from our
site visits supplied us with the information we needed in order to successfully design the trails
and lagyout of Punta Cabullones. These tours also provided a basis for our proposed educational
programming. All of the insight gained from these results has led to our finalized

recommendations.
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5 Conclusions and Recommendations

The following section includes tlemmplete list of our conclusions and recommendations
for the development of a communitased management plan located in Punta Cabullones.
Through our background, methodology, and findings, we have established seven key

recommendations for the area layant educational programming.

5.1 Layout of Area

Based on our research, site visits, and GIS and GPS mapping, we recommend that the
layout of Punta Cabullones as depicted ifigure5.1. In this layout, we have inatledthe
following:

1 Community Gardemand OrchardSection5.1.1.9)
0 Nursery
o Composting Area
Pollination GarderiSection5.1.1.9
Recreational AreéSecton5.1.1.3
Trails (Sectiorb.1.2
Visitorsé Center athlPhe Don Q Kiosk (Se
o Parking
o Picnic Tables

= =4 4 A

Additionally, there is gtra space nearby for any further developments that PLN wants to include

in order to help the Vallas Torres community.
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Figure 5.17 Area Layout of Punta Cabullones

5.1.1 Community Involvement

We recommend crating a community-based management plan for the Punta Cabullones
site that includes a community garden, beekeeping initiativeecreational area,and
tourism.

The best method of managememtnvolve thecommunityof Vallas Torresn the Punta
Cabullonegrotected area is communibased management. This style of management creates a
serse of responsibility and a feeling of ownership for the Iafare information regarding the

benefits of communitpased management can be found in se@ién

5.1.1.1 Community Garden and Orchard

We propose providingeachof the 53 familieswi t h f o0 u rsin4hé co®rbunify | ot
garden for a total of 212 plots Additionally, we recommend placing a community orchard
adjacent to the community garden.
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These allocated plotsould allow each family to produce about 128 pounds of fruits and
vegetablesuch astomatoes, eggplant, hot peppers, sage, basil, andAuwiditional

recommendations for vegetable varieties mafobedin Table2.1 of Section2.6.1

Each plot should be const rtreatetd wododemplanke. t wo
This will allow the heighto be &1 0for eachraisedgardenWe recommend thahe purchased
topsoil be mixed with the horse manure and any other compost that is naturally available in

Punta Cabllones. This will providenutrients for the plots resulting in a larger crop yield.

Next to thecommunity gardenwve propose setting asideplot of land for an orchard in
which families can grow fruit bearing trees, such as banana or pagtgrathe produce has
been grown, the household will have the opportunityttteeikeep all that they produoe sell
their goods to local hotels aarimers' markets, depending on the availability of these
concessionslhe local community will have the opportunitydeeate economic input through

not onlya community garden, batsothe sale of honey,

5.1.1.2 Beekeeping Initiative

The Apis mellifera scutellad honeybee, Perone hives, and proper management techniques
should be implemented for successful honey productioim addition, example flowers for
the pollinator garden include the common sunflower, Mexican marigolds, billygoawveed
and more may befound in Table 5.1.

We propose a beekeeping initiative to be implemented in Punta Cabulloresairh
aspects of this initiative are as follows: the species of honeybee, the managetmebéef the
flora for nectar gthering, and the layout of the pollinator garden. The sections that follow

outline what we propose for each facet of the initiative.
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5.1.1.2.1 Species of Honeybee

As found based on research anigtrviewsexplained in sectio.6.2 werecommend
using theApis mellifera scutellatapecies. These honeybees aveanly themostpredominant
species ohoneyee in Puerto Rico, but also the most efficient and disease resistant, making

them excellent candidates to provide honey for the peaipVallasTorres

5.1.1.2.2 Management of Honeybee

In order to best manage tApis mellifera scutellataolonies, we propodte use oa
specific type of beehive, the Perone higue to the aggressive predisposition of this species of
honeybee, additional praggons need to be taken in order to keep the bees and their keepers
secure. The Perone hive is constructed in a way that not only imitates the Africanized bee's
natural nesting conditions, but also minimizes the need for the keepers' intervention. With the
bees located in a more instinctive setting and with the beekeepers interfering less, the aggressive

tendencies of the Africanized bees will be minimized and safety will be maximized.

However, utilizing the correct hive does not always ensure protectenefore, we also
propose that the most thorough measures are taken when suiting up to work with téebees.
recommend beekeepers wear a full bee suit, boots, gloves, and a white eevesihg up in

this manner will ensure thdtere is less risk dfeing stung

5.1.1.2.3 Flora Species for the Honeybee

As statedn sectiord.1.4.2 based on the results and findings of our researeltreated
Table5.1, a table of 10 wildflowers that woulabtentially help thé\pis mellifera scutellata
colonies flourish. These are the species of flora that we recommend in order to maximize honey

yield.
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Table 5.17 Wildflowers BestSuited for Apis mellifera scuéllata

C%r;lnr?gn Ulam Raja Saltmarsh Aster Common Sunflower
SEZ?;';'C Cosmos caudatus Aster subulatus Helianthus annuus
Image
(Cosmos caudatus, 2015| (Aster subulatus, n.d.)  (Heliantus annus, n.d.)
Common Mexican Marigold Billygoat-Weed Silver Grass
Name
SCI\'IZ?T:'QC Tagetes erecta Ageratum conyzoides Echinops fruticosas
Image

(Tagetes erecta, n.d.)

(Ageratum conyzoidea

n.d.)

(Gree, 2011)
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Table 5.17 Wildflowers BestSuited for Apis mellifera scutellatg Continued)

Common Tickseed Brazilian Begonia Church Blossom

Name
Sﬂent'f'c Coreopsis alba Begoria hirtella Capparis baducca

ame
Image
(Roscoe, n.d.) (Hart, n.d.) (Capparis spinosa, 2015

common | ) stered Yellowtops

Name
Scientific Flaveria trinervia

Name

Image

(Fiaveria trinervia, n.d.)

5.1.1.2.4 Layout of the Pollinator Garden

Finally, based on our research, we have designed a layout for the pollinator garden that

would be safest for honeybees and visitors alike. First, witlajfset of t he ar ea bei 1
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wi de a o, we Bageddecided to designate the upgpera 2 x 5 for@n enclosed

sectonf or t he beehives. This space iIis enclosed
center in order to decrease the chartleasthevisitors and the bees come into cont¢ithin

this enclosed space, we poge that five Peree hives are setupith at least a foot of space in
between each hiv&he rest of the area allotted for the beekeeping initiative may be uaed as

pollinator gardemnwith raised beds containing different wildflowers

5.1.1.3 Recreational Area

We suggest providing soccer and volleyball nets initially in the recreational area and
potentially purchasing playground equipment with further development of Punta
Cabullones.

Based on our researoln recreational activities, &propose to include soccerag®and a
volleyball net as recreational actieis as they are the least expensive optidnsair of soccer
goals will cost about $168150 and the volleyball net will cost about $Z5@ccer Nets Full
Size 24' x 8' StraigtiBack Nets, 2015)Park & Sun Spectrum Classic Volleyball Net, 2016)
there is additional fundinfpr the recreational area, we propose the next purchase to be a
playground for the Vallas Torres community. Mammmunalplaygrounds cosibout$5,000

$15000, a substantial investment for PL{Santos, 2010)

A

512 Trail Design and Visitorso Center

Based on our research, site visits, and GIS and GPS mapping, we recotinenend

following layout of the tras in Punta Cabullong&igure5.2). In this layout, we have included:

Gravel Trails (Blue)

Boardwalk Trails {Vhite)

Shelters and Bird Watching Areas (BlBalloon)
Visitorsé Center (Blue Star)

= =4 =4 4
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Birding
Area

LS Pt o @)

— Meditation
Center

Figure 5.27 Trail Layout
5.1.2.1 Trail Locations
We recommend a trail design, including gravel and boardwalk trails, as seen Figure 5.2.

We propose three major trail routes for th@f@uCabullones site that can be seen in
Figure5.2. Themain pathway s al ong t he maj or accéeshe road,
beach To the easbf the main pathwaye propose a trail that ends at a geletlter area for
meditation. To the west, we proposkap to the mangrove forest and an ocean overlook. This
trail travels along the beach as shown by the blue line and back through wetlands as shown by
the white line. Alspincluded in this loop is a td watching site in the wetlandshé@ third route
is anotherbird watching route. It travels from the visitors center, up the access road, and then
around the lagoon where many different species can be seen. We also propose a shelter for this
path where \gitors can sit and observe the birds and read the bird index we have included in
Appendix G In addition to thehree major trails, we propose small gravel paths between the

community gardens so that people ao¢ walking in the garden and damaging the plants.
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5.1.2.2 Trail Materials
We recommend that the tralgghlighted in blue be laid with gravethile thewhite

trails be boardwalk Gravel is the best option for th&uetrails for several reasons. Firstetie

paths are not prone to flooding and already relatively flat, negating the need for raised or
concrete paths. Next, gravel is an inexpensive and easily maintained material. Finally, the small
rocks offer good drainage and will not disrupt the natuoaV f water in the area. Boardwalks

are necessary for thvehite trailsbecause¢hese locations have arcreased chance of flooding.

With a raised boardwalk, visitors may enjoy a clapeview ofthe fragile wetland ecosystems

while still remaining safe ahdry.

5.1.2.3 Don Q Kiosk

We propose that the Don Q Kiosk is restored a
Punta Cabullones site as seen iRigure 5.3 and Figure 5.4.

Inor der to convert the prior DonweQro¢seos k i nt
restoring it to its original stat&irst,wepropose addin ot h a mends and women:¢
with two stalls and a sink. The rooms, which are smaller than typical baibreequired a
smaller sink in order to comply with the necessary distance between the sink and wall. In the
main room, we added two large desks with an additional table that will allow for people to work
at computers, prepare for tours, and organizetheational programs. In the second room
originally used as a prepai@i room for the bar, we propoaddng a small kitchen similar to
that in Hacienda la Esperanza. This kitchen would be mainly for the employees working at the
site or possibly by theoenmunity working in the gardenghe floor plan can be seenhingure

5.3.
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] Office Space

Figure 5.37 Don Q Kiosk Floor Plan

Next, weproposethat the outdoor bdre used foconcessions and agall store similar to
that in Hacienda Buena Vista. This small store could sell snacks, educational materials, and
souvenirs similar to those sold at other PLN sites. In addition, we added picnic tables to the patio
so that people can have a place toirette shadeRenovations are shown in the 3D model

below (Figure5.4).

Figure 5.47 Rendering of Don Q Kiosk
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5.2 Educational Programming

We recommend implementing eduational programming such as guided tours, workshops,
and open houses aadvertised inFigure 5.5. We designed potential educational signage as
seen inAppendix G.

We reommend utilization of educational programming at the Punta Cabullones protected
area in ordeto educate and involvihe communitynembers and visitoia preseving the
environmentSelf-guided tours, signagand programs will offer educational opportiies for

locals and visitors alike.

5.2.1 Local Birds

As PLN requested, we propose having two bird watching areas in Punta Cabullones.
Figure5.2 showsour proposedrail layoutof Punta Cabullonesherethere are two areas
designateddr bird watching. In order to fulfill our goal of educating the local community and
the tourists about Punta Cabullones and the animals that live in it, there will be educational signs
at these birding sites. These signs, which are show&ppandix G include basic information
about the habits of each bird, as well as information about the differences between the male and

female with a picture of each.

5.2.2 Programs

In order to best educate locals and visitorsy@ae®@mmend educational programming in
the form of seHguided tours, guided tours, educational classes, and open houses. Our proposed
programs would highlight the history, ecosysteams organisms dhe areas well as the

community garden and beekeepingiative in Punta Cabullones.

We first recommend setjuided tours. These tours will offer visitors the opportunity for
a relaxing excursion that can be tailored to their own pace and intetasational material

provided to visitorsill focusthe bursonareas of interest and importance, such as the wetlands,
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mangrovesand tidal marshes. These tours will guiigtorsaround the various walking trails in
Punta Cabullones. Educational signage will also be erected along these walkways to provide

additional information for the selfjuided tours.

We next recommend guided tours. These tours will be similar to those currently offered
by nature interpreters at the PLN sites we visited. The guided tours we propose will encompass
both the nature and theskory of the Punta Cabullones area. These tours will begin at the
visitorsdé center, the former Don Q Kiosk, and
information about theugarcane industry, the Serralf@mily, and how nature played a role in
sugacane and rum production. The information regarding the history of the area for the
historical tour may be found lyppendix A Next,the nature interpreter will guidasitorsalong
the trails through the wettds. The tour will then highlight the importance of conservation and
the role that tidal marshes hawvegrotecting the coastlines and providing habitats for endangered
birds. The tour will follow the t rtian | back to

regarding the other programs offered by PLN at Punta Cabullones

Finally, we recommend educational classes and open houses at Punta Cathatones
will highlight the unique features of the area. We recommend classes covering tha efibject
organicgardening and beekeeping to be offered on a regular basis. These classes may be led by
community volunteers who are active users of the community garden and beekeeping initiative.
Visitors will benefit greatly from these classes by learnibguw ahealthy selfsustaining
lifestyle that they can implement in their own homes. Educational classes will also be offered to
children, teaching them the basics of gardening and where their food comes from. In addition to

classes, open houses with a farmers markstine offered regularly for members of the Vallas
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Torres community to sell crops, honeynd other goods. A sample poster including information

for an educational open house can be seé&imgure5.5 below.

PUNTA
CABULLONES

. Disfruta los jardines de nuestra area
. protegida en Ponce.

. Aprende como cosechar miel y como cultivar
productos organicos.
iVisitanos!

Disfruta de nuestros tours de naturaleza y
ornitologia, o;relajite en la playa. Pregtintanos como
puedes unirte como voluntario.

A y . .z
-~ Todos lositours requiten reservacion:

: wwWﬁ)da‘lanatur)leza.or'g | 787.722.5882
'.\ "

Siguenos:

-, 0000

parala
Naturaleza

Figure 5.57 Marketing Poster

5.3 Recommendations for the Future

Although we have laid out theajority of the proposal fdPunta Cabullones, we

recommend the following researchd to further develop the area:

1 The access road infunta Cabullones needs renovation so local community
members and tourists can easily reach the area. These renovations could consist of
digging swales along thédes of the roadr raisingthe road.

1 To control the mosquitos in the ar@a recommend usig plants around Punta

Cabullones that repel rsquitoes, such as citronella
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1 The feral horses maye a risk to the crops in the garden as horses are likely to eat
theplants We recommend installing a fence around the community garden to
protect the plarst

1 Similar to thatat Hacienda Buena Vista, an animal farm can proggigs, meat,
andmilk to the local community members if implemented. There is additional land
that is not utilized in our proposal that could be used for a community farm.

1 Our proposalncludes four shelters along the trails throughout Punta Cabullones.
However, we recommend looking further into the type of shelter (i.e. a sun shade or
enclosed shelter) that would best suit the area.

1 We reached out to local businesses in Ponce to gaiggest in buying vegetables
from the community garden or setting apexchange program. Unfortunately, we
did not receivemanyresponsefrom thesecompaniesEdwardo Aviles, Operations
Director, from theHilton Ponce Golf and Casino Resoesponded tht the hotel
wasinterested, but because it whgs busy seasorhecould not respond until
January. We recommend following up with this hatedl the others mentioned in
section3.3.1in the near future

1 We recommend usingrainwater collection system at the various shelters to

irrigate the community garden.

The implementation of these additional recommendations could improve our plan for the Punta

Cabullones site.

5.4 Conclusion

Both the threatened area of Punta Cabullonegrenonpoverished community of Vallas

Torres are in need of Para | a Naturalezabds he
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to promoteeanomic growth for the communitiirough tourisnwhile maintaining the integrity
of the local ecosystentsrougheducation and conservatiorhough this specific report is
intended for use in the Punta Cabullones area, it may prove useful for PLN and other
organizations interested in developing similar commub#yed management plaasoss
Puer t sislddsbitdizing communitybased management plans in order to prdbege

areas wi |l |l continue PLNO6s mission of conservi
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Appendix A Historical Significance of the Punta Cabullones Area

The areas La Esperanza and Las Quintas, now under the designation Punta Cabullones,
were once used for agricultural purposes. The first record on the history of the area comes from
1862. The area vganitially two separate estates, mainly used for sugarcane production. From
1862 until 1935, the land was managed by many different owners. Sugarcane was one of Puerto
Ri ¢ o 0 s partansekports,rbut by the m0D" century, sugar production slowed ahe
demand for Puerto Rican sugarcane weakéBedpo Editorial EPRL, 2014Finally, in 1935

the areas were consolidated into one property.

The land then transferred ownership to the Serrsllgshing family in 1938. Julia
Serralles, heir to the Serralles rum business (creators of Don Q rum), and Herman Wirshing, a
German engineer, built a beach retreat on the [@here were once 11 structutag only three
remaintoday The remaining structures are concrete buildinggeach house, gazelsnd a
small Don Q Kiosk and ba€urrently, the land is abandoned amdutilized except for the
occasional crabbers and fishernvamo can be found in the ar¢ha Esperanzédas Quintas

Natural Protected Are2014)
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Appendix B Parala Naturaleza

Para la Naturaleza (PLN) is a nonprofit organization that works to conserve and protect
Puerto Ricods haarichedia2013eRLN is & unit oéthesConservation Trust of
Puerto Ricd al s o k nown (Ras laiNaturaeeza Tnrd@reatedin) 1970 through the
implementation of a Deed of Constitution of Charitable Tihse Tr ust és$0seadres si on i
functional and healthy ecosystems in the islands of Puerto Rico, andltannkeir inhabitants
a sense of responsibility toward the conservation of our natural resources, so that we may count
on the ecosystem services that will help us achieve our social, economic andajtlééty

g o a (Cansevation Trust of Puerto Rico, n.d.)

The goal of PLN igo integrate theommunities with the environments surrounding them
in order to protect and conserve these natural ecosystems. PLN achieves this by nadirgfging
the Trust 6s iteadecaional ara solumieel pfogramsning. Theyalso
responsible for managing theviskob e nt er s and natural areas that
protection. PLN works to complete its mission through educational outreach and coordinated
volunteerism acrogbe islandPara la Naturaleza, n.d.)

PLN currently manages 42 natural areas across the sstaRdierto Rico, including a
few in the municipality of Ponce. Majority of the natural areas manag&d Ryhave been
acquired byhe Trust while others have been donated. Compared to other Caribbean islands, the
currentpercentagef protected lands is quite low. The US Virgin Islands, whose economy relies
heavily on tourism, protects nearly 52% oflgad PLN is working to increse the portion of

protected lands in Puerto Rico from its current 8% to 33% by g®&& la Naturaleza, n.d.)
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Appendix C Local Birds

SCIENTIFIC NAME FAMILY COMMON SPANISH NAME COMMON ENGLISH NAME ORIGIN STATUS
Actitis macularius Scolopacidae Playero Coleador Spotted Sandpiper M
Ammodramus Savannarum Emberizidae Gorridn Chicharra Grasshopper Sparrow R DD, UV
Anas bahamensis Anatidae Pato Quijada Colorada White-cheeked Pintail R CL,CT
Anas crecca Anatidae Pato Aliverde Green-winged Teal M

Anas discors Anatidae Pato Zarcel Blue-winged Teal 1
Anthrocothorax dominicus Trochilidae Zumbador Dorado Antillean Mango R

Ardeo alba Ardeidae Garza Real Great Egret R

Arden herodias Ardeidae Garzdn Cenizo Great blue Heran M

Arenaria interpres Scolopacidae Playero Tureo Ruddy Turnstone M

Asie flammeus portaricensis Strigidae Micaro Real Short-eared Owl R

Aythpa affinis Anatidae Pato Pechiblance Menor Lesser Scaup M

Aythya collaris Anatidae Pato Acollarado Ring-necked Duck M

Bratogeris versicolurus Psittacidae Periquito Aliamarilla Canary-Winged Parakeet 1

Bubulcus ibis Ardeidae Garza Ganadera Cattle Egret R

Buteo jamaicensis Accipitridae Guaraguao Colirrajo Red-tailed Hawk R

Butorides virescens Ardeidae Martinete Green Heron R

Calidris alba Scolopacidae Playero Arenero Sanderling M

Calidris alping Scolopacidae Playero Espaldicolorado Dunlin M

Calidris mauri Scolopacidae Playero Occidental Western Sandpiper M

Calidris minutilla Scolopacidae Playero Menudillo Least Sandpiper M

Calidris pusilla Scolopacidae Playero Gracioso Semipalmated Sandpiper M

Cathartes aura Ciconiidae Aura Tifosa Turkey Vulture 1

Choradrius olexandrinus Charadriidae Charlito Blanco Snowy Plover R CL, CCE
Choradrius melodus Charadriidae Chaorlito Melddico Piping Plover M CL, CCE, FT
Charadrius semipalmatus Charadriidae Chorlito Acollarado Semipalmated Plover B

Charadrius vociferus ternominatus | Charadriidae Chorlito Sabanero Killdeer R

Charadrius wilsonia Charadriidae Charlita Maritima Wilson's Plaver R CL
Chordeilies gundlachii Caprimulgidae Quereguequé Antillean Nighthawk R

Coccyzus minor Cuculidae Pajaro Bobo Menor Mangrove Cuckoo R

Coereba flaveola Coerebidae Reinita Comidin Bananaquit R

Columbina passerina Columbidae Raolita Common Ground Dove R

Crotophaga ani Cuculidae Garrapatera o Judio Smaoth-billed Ani R

Dendroica adelaidae Parulidae Reinita Mariposera Adelaide's Warbler E

Dendroica discolor Parulidae Reinita Galana Prairie Warbler M

Dendroica magnolia Parulidae Reinita Manchada Magnolia Warbler M

Dendroica petechio Parulidae Canario de Mangle/Reinita Amarilla American Yellow Warbler R cL
Egretta coerulea Ardeidae Garza Azul Little Blue Heron R

Egretta thula Ardeidae Garza Blanca Snowy Egret R

Egretta tricolor Ardeidae Garza Pechiblanca Tricolored Heran R

Elaenia martinica Tyrannidae Jui Blanco Caribbean Elaenia R

Eulampis helasericewus Trochilidae Zumbador de Pecho Azul Green-Throated Carib R

Faleo sporverius Falconidae Falcdn Comun American Kestrel R

Fregata magnificens Fregatidae Fragata Magnifica/Tijerilla Magnificent Frigatebird R

Fulica cariboea Rallidae Gallinazo Caribefio Caribbean Coot R CL,CT
Gallinago gallinage Scolopacidae Becasina Common Snipe M

Gallinula chloropus Rallidae Gallareta Comdn Common Moorhen R

Himantopus mexicanus Recurvirostridae Viuda Black-necked Stilt R

lcterus icterus lcteridae Turpial Troupial 1

Ixobrychus exilis Ardeidae Martinetito Least Bittern R

Limnodromus griseus Scolopacidas Chorlo Picocorto / Agujeta Piguicorta | Shart-billed Dowitcher 1

Margarops fuscatus Mimidae Zarzal Pardo Pearly-eyed Thrasher R

Megaceryle alcyon Alcedinidae Martin Pescador Belted Kingfisher 1

Mimus polyglottos Mimidae Ruisefior Marthern Mockingbird R

Molothrus benariensis lcteridae Tordo Lustroso Shiny Cowbird R

Nycticorax nycticorax Ardeidae Yaboa Real Black-Crowned Night Heron R

Pandion halioetus Accipitridae Aguila de Mar/Pescadora Osprey M F-S0C
Patagioenas leucacephala Columbidae Paloma Cabedblanca White-crowned Pigeon R CL, 0D
Pelecanus occidentalis Pelecanidae Pelicana Pardo Brown pelican R CL, CE
Pterochelidon fulva Hirundinidae Golondrina de Cuevas Cave Swallow R

Plegadis falcinellus Threskiornithidae Ibis Lustroso Glossy Ibis R

Pluvialis squatarola Charadriidae Charlita Cabezdn Black-bellied Plawer 1

Podilymbus podiceps Podicipedidae Zaramago Pied-billed Grebe R

Porzana caroling Rallidae Gallito Sara Sora M

Quiscalus niger Icteridae Chango/Mazambigue Greater Antillean Grakle R

Rallus langirastris Rallidae Pollo de Mangle Clapper rail R

Sefurus noveboracensis Parulidae Pizpita de Mangle Morthern Waterthrush M

Setophaga ruticilla Parulidae Candelita American Redstart M
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SCIENTIFIC NAME FAMILY COMMON SPANISH NAME COMMON ENGLISH NAME ORIGIN STATUS
Spindalis portoricensis Thraupidae Reina Mora Puerto Rican Spindalis
Sterna moxima Laridae Gaviata/Charrdn Real Royal Tern

Streptopelia roseogrisea

Columbidae

Paloma Collarina

Ringed Turtle-Dove

Tiaris bicolor omissus

Emberizidae

Gorrion Negro

Black-faced Grassquit

Tiaris olivaceus bryanti Emberizidae Gorrign Barba Amarilla Yellow-faced Grassquit
Tyrannus dominicensis Tyrannidae Pitirre gris Grey Kingbird

Vireo altiloguus Vireonidae Julian Chivi Black-whiskered Vireo
Zenaida asigtica Columbidae Tortola Aliblanca White-winged Dave

Zenaida aurita

Columbidae

Tortola Cardosantera

Zenaida Dave

Zenaida macroura

Columbidae

Tértola Rabilarga o Rabiche

Mourning Dave

TIW|TW|T|W | W= m

E: Endemic {letters in bold)

CL: Critical Element (DNER)

CT: Commonwealth Threatened (DMNER)

CE: Commonwealth Endangered (DMER)

CCE: Commonwealth Critically Endangered (DNER)

R: Resident

M: Migratory

A: Accidental

DD: Data Deficient {DNER)

FT: Federal Threatened (USFWS)
FE: Federal Endangered [USFWS)
F-S0C: Federal Species of Concern [USFWS)

UV: Under Vigilance (DNER)
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Appendix D Steps of Trail Design

1.

In order to develop a trail, mothe trail will be used, how much it wille used, and the

quality of the user experience needs to be determined. When considering these points,

things like seasonal use of the trail, purpose of the trail, and personal risk as well as user

ability of the trail visitors must be examined

The trailcorridor, or actual location of the trail should be determined. To start, this step

involves using maps and photographs. Aerial photographs may be used to get the initial
understanding of the land, and then topographic, soil, and GIS maps would befus®d to
features of the land that may need to be assessed when placing the trail. Then, the trail
corridor may be physically scouted to look for any natural pathways, scenic locations, or
hazards that may affect trail location or construction. When scouptysgical or legal
constraints on the tr a,lkewalandsandsdnsitven and nat
ecological areashould also be noted.

Design standards encompass the trailds conf
Linear trails, spur tigs, and loop trails are all configurations suitablergreational trail
developmenbut dependig on the route and destinatioat all of these shapes may be

appropriate. Tread surface refers to the material and its condition on the usable portion of

the trail. Depending on what the trail is being used for, and what environments it passes
through, the trail material and the clearing methods for the trail will vary.

After the design standards are established, marking of the trail may commence. Within

this section of recreational trail creation, a GPS may be used to mark the route of the trail.

Using the GPS, sites of i nterest or |Importe
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development. Alsaduring this stage, pictures of the suggested trail asgala taken and
used for further investigation or planning.

The trail must next bel@aredin preparation for laying the tread. First, small trees and
shrubs should be removed, then large trees should be cut Newt) sumps and boulders
need tdbe remoed, and finally, soil should be moved in order to level the tread.

Once the trail is clear, construction of the tread may begin. When considering tread
choice, factors like compaction, displacement, and erosion are important. It is especially
significantto note erosion impacts in areas with poor drainage, mud, and flowing water.
Such aspects suggest that the tread should be hardened with rock pavers or other materials
like boardwalk. Tread materials may include mineral soil, composed primarily of sand.
This soil resists compaction and erosion whikso allowing internal drainagkpwever, it

is subject to wind displacement. Another material that could be used is rock. Treads like
gravelare good for areas of heavy useareas where horses will be. Madsilike these

are less expensive and easier to maintain than bedrock or concrete.

After construction of the trail in under way, structures may begin to be installed for

recreational use. One such structurkressi s bo

over wetlands, fr agi I(Baughreag & $eads,ipolf4d) or unst

However, it is important to consider that boardwalks may become slippery when wet. A
solui on to this prtoob bhpabetiveen plaoks tb iacaease traEtion and
facilitate the drying of the wood

The trailsthenneed to benarked This encompasses trailhead signs, difficulty markers,
directional signs, and warning signs. Trailhesgns and warning signs are arguably the

most important of these features. Trailhead signs would include maps of the trails and
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rules for trail use. Warning signs would alert trail users about possible hazards along the

way. An example of awarningsigni ght be, APl ease stay on th
wetland plant®

Lastly, facilities need to be installeBacilities would include access roads, a parking lot,

restroomsyater fountainsand trash containe(Baughman & Serres, pp. 14573)
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D.1  Trail Accessibility

As in step one outlined by Baughman and Serr&¢dadland Stewardshipvhen
creating trails for recreational use, the accessibility of the trail to the visitors must come into
consideration. As thBesigning Sidewalks and Trails for Access Part Il of II: Best Practices
DesignGuidby t he Feder al Hi ghway Administration
provide users with disabilities with access to the same range of trail experiences oftehen t
user s a(Kirsthbaem, stialt, 20@1, p..Blthough it is not always possible for trail
designers to meet all recommended specifications for the accessibility of trails, this guide states
that designers ahbuilders should strive to comply with the recommendations to the greatest

extent possible. Examples of such recommendations are as follows:

1 The trail should be cleared of natural barriers and have as smooth and stable a tread as
feasible. Sedable D.1lbelow.

1 The steepest grade on the trail cannot be more than 20 percent

1 Public areas such as restrooms and picnic grounds should contain Outdoor Recreation
Access Routes (ORARS), or paths that allow visitors with disabilities to reach built
elements that ar@ part of the recreation experier{&érschbaum, et al., 2001)
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Table D.17 Firmness, Stability, and Slip Resistance foWarious Trail Surfacing Materials

Surface Material Firmness Stability Slip Resistance (Dry
Conditions)
Asphalt Firm Stable Slip Resistant
Concrete Firm Stable Slip Resistant
Soil with Stabilizer Firm Stable Slip Resistant
Packed Soul without Firm Stable Not Slip Resistant
Stabilizer
Soil with High Soft Unstable Not Slip Resistant
Organic Content
Crushed Rock (3/4" Firm Stable Slip Resistant
minus) with
Stabilizer
Crushed Rock Firm Stable Not Slip Resistant
without Stabilizer
Wood Planks Firm Stable Slip Resistant
Engineered Wood Moderately Firm Moderately Stable  Not Slip Resistant
Fibers
Grass or Vegitative Moderately Firm Moderately Stable = Not Slip Resistant
Ground Cover
Wood Chips (Bark, @ Moderately Firm to = Moderately Stable ta  Not Slip Resistant
Ceder, Generic) Soft Unstable
Pea Gravel or 1/2" Soft Unstable Not Slip Resistant
Minus Aggregate
Sand Soft Unstable Not Slip Resistant

(Kirschbaum, et al., 2001, p. 10)

Following the guidelines established by the FHWA and keeping accessibility in mind

when developing reeational trails will lend itself to the creation of trails that may be enjoyed by

locals and tourists.
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Appendix E Tourism
E.1 Current Tourism in Ponce

Over the past decade, Puerto Rico has been trying to increase tourism in Ponce, which
has been overshadowed by SamJama travel destination for many years. While Ponce is home
to beautiful architecture, multiple museums, and extensive history, San Juan brings in more
tourists due to its highise hotels, casinos, and resorts. In 2006, the Puerto Rican government
deciced to begin promoting Ponce as a tourist destination as well. The government took three
major steps in order to do this: renovating the airport in Ponce, expanding and upgrading the
Ponce Museum of Art, and marketing Ponce towards tourists. Between 20260 the

tourism in Ponce increased eight perd@&dters, 2008)

E.1.1 Benefitsof Tourism

Many studies have been conducted to weigh the benefits of increasing tourism in
povertystricken areas. In 1997, the World Tourismgé@nization created the Global Code of
Ethics for Tourism, which insists that the population in the tourist area should receive the
economic, social and cultural benefits of tourism while also increasing the number of job
opportunitiegHall, 2007, p. 147)Since then, multiple programs have been created by the
United Nations and other worldwide organizations to produce sustainable tourism to help
alleviate poverty. A study conducted in an impoverished area of southéra discovered that

Ai ncreasing the proportion of | ocal peopl e

tourism i mproves [t he | ocHall 200% @ 456)8ourisreis 0 n 0 mi ¢

especially effetive in poor communities because it provides a means for profit. Most of these
areas under the poverty line lack resources that would enable them to manufacture or produce

goods to export:
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Localities can use tourism as an invisible export in the samehggyrtay use the

production of tangible manufactured or agricultural goods to attract necessary foreign
exchange and fulfill their overriding economic goals of wealth creation, employment
generation and enhancement o {SinghhTenothyp& t pop

Dowling, 2003, p. 41)

Though Ponce does not produce tangible manufactured goods, it still offers unique ecosystems

and history. Oftentimes, cities with historical impact or unique ecologicalrésabenefit the

most from tourismThese cities are also the most attractive to business owners looking to expand

or construct new buildings, which ultimately adds to the local economy. It has been shown that
tourism consistently improves the economy amghleyment rates when implemented in these
areas. The effort to use touri s m-poootoudshd evi at e
Propoor tourism is fAgrowth that enabl es the poc
benefit from economicat i \(Halt, 3067, p. 37)The goal of prgpoor tourism is to provide

job opportunities and economic growth in poor areas where employment is otherwise hard to

find. While tourism does create employment and profio&s not come without some negative

impacts towards environmental, social, and cultural characteristics of the city.

E.1.2 Risks ofBringing Tourism

While tourism often brings in large economic growth for a community, néased
tourism can have negative effeon the surrounding area. If tourism is brought to the Punta
Cabullones area, there is a risk of negatively impacting the ecosystems of the cape. Buckley,
Pickering and Weaverdés book (2004) on ecotour
natural eceystems for ecotourism to promote economic growth in surrounding areas. Because

ecotourism focuses on a specific ecosystem, that ecosystem and the organisms within it may
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suffer from the increased frequency of visitors, both directly and indirectly. Scangpkes of

ecotourism negatively impacting an environment are:

(i) impacts from a specific source, such as hikers and helicopters; (ii) impacts of a
specific type or mechanism, such as trampling or noise; and (iii) impacts on a specific
ecosystem componeat function, such as air quality or a particular plant or animal

speciegBuckley, Pickering, & Weaver, 2004, p. 93)

In addition to harming the ecosystem, the surrounding environment may suffer due to the

increasan population and commercial buildings in the area. For example, in the Galapagos

| sl ands, fAecotourism haséprecipitated i mmigra
civic infrastructures, and raised the risk of introduced alien species, a |arithcgat to endemic

s p e c(Homey, (2008, p. 122Without proper management and balance, ecotourism can have
detrimental consequences that affect not only the ecosystems themselves, but also the

surrounding areas was the case in the Galapagos, ecotourism can lead to an increase in the
population of the islands and threat to the infrastructures. Therefore, it is important to weigh both

the negative and positive effects of increasing tourism, espesiafiyconsdering ecotourism.

E.1.3 How to IncreaseTourism

While tourism could help the economies of many countries, it takes strategic planning
and management to implement a successful tourism plan. Many of these tactics require complex
marketing strategies in orderadvertise the area as a tourist destination in addition to changes
to the actual area. Over the past decade, Costa Rica has been going through these steps in order

to bring more tourism into the country.
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Il n 2006, Costa Rica wasthpewoeil déd pmni enenae
dest i (Harey, 20080p. 160However, Costa Rica was not always perceived that way; ten
years prior, Costa Rica was still an area dedicated to war and scientific testindqRiICastas
able to transform into the Anumber one ecotou
advertising campaigns, environmental organizations, a large national park system, and
government policies that promote ecotourigfoney, 2008, pp. 16061) By marketing Costa
Rica as a tourist destination and using the unique biodiversity as a draw for travelers, the country

was able to convert from a rarely visited nation to a highly sought after vacation spot.

If similar plans are implemented in the Punta Cabullones area, on a much smaller scale,
the tourism in the Ponce municipality could benefit as well. Because these areas offer
biodiversity that cannot be found in other places around the globe, thegalr®htions to

implement ecotourism plans.

E.2 Ecotourism

As previously stated, natubased tourism, also known as ecotourism, is often used as a
means of economic growth while preserving the natural environment of aff laeea.
International Ecotourism Saeit y def i nes ecotourism as fArespon
conserves the environment and improves the-lwedli ng o f  (What & Ecotpueismp,l e O
2014) While many tourist destinations offer history, muse@amd architecture, it is often the
natural landscapes, ecosystems, and wildlife that draw in substantial tourism. A 1998 study
found that nAgl obal nature tourisméis worth at
grow faster than the tourism sectov e r(Butckley Pickering, & Weaver, 2004, pp. 1, I/
addition to growing the economy, ecotourism focuses on incorporating the community in the

conservation of the environment. By implementing ecotouristh@rPunta Cabullones area, the
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community can reduce the risks associated with increasing tourism while still benefiting from the

economic growth and increased employment.
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Appendix F Interview Questions

1. Would you be interested in purchasing locally grown, adgerops from the area?

2. If so, is there any crop in particular that you use frequently?

3. Is there anything you would like to see in the Punta Cabullones area for use by your
guests?

4. Do you have any other commentstbe Punta Cabullones area?
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Appendix G Bird Index

PUERTO RICO SPINDALIS ENDEMIC TO PUERTO RICO

The Puerto Rico Spindalis is the official

bird of Puerto Rico MALES/ MACHOS
- Usually found in pairs, but can also fly in Brightly Colored

small flocks De colores brilliantes

» Mainly eats berries and fruits, but will also eat  yyejghs 0.8 to 1.3 ounces
some insects

Pesa 0.8a1.30z

. Lays 2-4 light blue eggs with brown dots

REINA MORA

La Reina Mora es el ave official de Puerto i v 5
Rico fEMMES/H[MMA&

. Generalmente se encuentran en pares, pero Olive-green
también puede volar en bandadas pequenas Verde oliva

. Principalmente come bayas y frutas, pero

73 . Weighs 0.9 to 1.4 ounces
también come algunos insectos 8 9 4

Pesa0.9a1.4o0z
. Pone 2-4 huevos de color azul claro con puntos

marrones

o o @ www.paralanaturaleza.org




ADELAIDE'S WARBLER

Spanish name “Mariposera” loosely
translates to “butterfly hunter”

. Travels in flocks with other warblers such as
the Puerto Rican Todies and Vieros

. Mainly eats insects such as caterpillars,
beetles, and butterflies

. Lays 2-4 white eggs with brown dots

MARIPOSERA

Su nombre espaniol "Mariposera" en
términos generales se traduce como
"cazador de mariposas"

. Viaja en bandadas con otras currucas como las

Puerto Rico Barrancoli y Vieros

. Principalmente come insectos como orugas,
escarabajos y mariposas

. Pone 2-4 huevos de color blanco con puntos
marrones

ENDEMIC TO PUERTO RICO
MALES/ MACHOS

Grey body with a yellow breast
Cuerpo gris con un pecho amarillo

Weighs about 0.25 ounces
Pesa acerca 0.25 0z

FEMALES/ HEMBRAS

Grey and yellow but more dull
Gris y amarillo, pero mds opaco

Weighs about 0.25 ounces
Pesa acerca 0.25

o o @ www.paralanaturaleza.org
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SEMIPALMATED SANDPIPER MIGRATORY BIRD

Labeled as vulnerable due to the continual

loss of habitat MAI_[S/ MA (H 05

. Breeds in the Arctic tundra in the summer Grey body with a lighter breast
and migrates south in the winter Cuerpo gris con pecho claro
+ Mostly eats insects Weighs 0.7 to 1.1 ounces

- Usually lays 4 eggs which hatch after 20 days  Pesa 0.7a 1.1 0z

PLAYERO GRACIOSO

Etiquetada como vulnerable debido a la -

pérdida continua de habitat FE MMES/ HEMBR 45

. Sereproduce en la tundra del Artico en el Similar in appearance and weight to the male
verano y migra al sur en el invierno Parecida al macho en apariencia y peso

- Mayormente come insectos

. Por lo general, pone 4 huevos que empollan de
20 dias

www.paralanaturaleza.org



SEMIPALMATED PLOVER MIGRATORY BIRD

Only lives on coastlines and sometimes

swims for hunting MAL[S/MA(HOS

- Breeds in northern Canada during the Brown body with a white breast and black neck

summer and migrates south in the winter Cuerpo marrén con un pecho blanco y el cuello

. Mostly eats insects negro

. Usually lays 4 eggs which are incubated by Weighs about 1.7 ounces
both the male and female Pesa acerca 1.7 0z

PLAYERO GRACIOS0

Sélo vive en las costas y en ocasiones nada

para la caza FEMALES/ HEMBRAS

. Se reproduce en el norte de Canadé durante el
verano y migra al sur en el invierno

Similar in appearance and weight to the male

A Parecido en apariencia y peso al macho
. Mayormente come insectos P yp

. Porlo general, pone 4 huevos que son
incubados por tanto el macho y la hembra

o o www.paralanaturaleza.org
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RUDDY TURNSTONE

Gets its name from turning over stones in
order to find food underneath

- Breeds on the Arctic coastline during the
summer and migrates south in the winter

. Mostly eats insects, but sometimes eats bird’s
eggs

. Usually lays 4 olive or brown eggs with dark
brown spots

PLAYERO TURCO

Obtiene su nombre porque voltea piedras
para encontrar comida

. Sereproduce en la costa del Artico durante el
verano y migra al sur en el invierno

. Mayormente come insectos PEero a veces come

huevos de ave

. Porlo general, pone 4 huevos verde oliva o
marrﬁn con manchas marrones oscuras

MIGRATORY BIRD
MALES/ MACHOS

Brown and black body with a white breast and
black and white head

Cuerpo marrén y negro con el pecho blanco y la
cabeza en blanco y negro

Weighs 3 to 6.7 ounces
Pesa3a6.70z

FEMALES/ HEMBAAS

Similar in appearance and weight to the male

Parecido en apariencia y peso al macho

ala

www.paralanaturaleza.org
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BLUE—WINGED TEAL MIGRATORY BIRD
MALES/ MACHOS

Usually the first duck to migrate south in
Brown body with black spots, blue upper wings,

the winter ) :
) . . and a white crescent in front of each eye
- Breeds in northern North American in the :
d mi th in the wi Cuerpo marron con manchas negras, alas su-
summer and migrates south in the winter periores azules, y una media luna blanc en
. Mainly eats aquatic plants, seeds, and Jfrente de cada ojo
invertebrates Weighs about 16 ounces

. Lays 6-14 creamy white eggs which hatch after Pesa acerca 16 oz

19-29 days

Female

PATO ZARCEL

Por lo general, es el primer pato de migrar al FEM MES /HEMB ﬁ AS
sur el invierno

. Brown-gray bodies and the wings are more dull

- Se reproducg en el norte de Iflor.te América en el Cuerpos marrén-gris y las alas son mds

verano y emigra al sur en el invierno —

. Principalmente come plantas acuéticas,
semillas e invertebrados

. Pone 6-14 huevos de color blanco cremoso que
empollan después de 19-29 dias

Weighs 12 to 13 ounces
Pesa12a 130z

E'tli.lth

www.paralanaturaleza.org
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GREEN—WINGED TEAL MIGRATORY BIRD

The smallest of the North American ducks [ AI_ES / M/JG/ OS

. Breeds in northern United States and Canada

ith iped h
in the summer and migrates south in the Siovbedymiians ardenen e i

Cuerpo gris y cabeza de rayas rojas y verdes

winter
. Mainly eats aquatic plants, seeds, and Weighs 11 to 12 ounces
invertebrates Pesa 11 a 12 oz

. Lays 8-9 eggs

PATO ALIVERDE > £ =

Female

El mas pequeno de los patos de Norte

América fEMMES/H[MﬁMS

. Se reproduce en el norte de Estados Unidos y
Canadé en el verano y emigra al sur en el
invierno opacas

. Principalmente come plantas acuéticas, Weighs 9 to 10 ounces
semillas e invertebrados Pesa9a1iooz

. Pone 8-9 huevos -
Raturaleza
o o www.paralanaturaleza.org

Brown-gray bodies and the wings are more dull
Cuerpos marrén-gris y las alas son mas
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LESSER SCAUP MIGRATORY BIRD

One of the highest populated and MALES/ MACHOS
widespread diving ducks in North America o - .
Black head and tail with grey and white body

. Breeds in northern United States and Canada La cabeza y la cola negro con el cuerpo gris y

in the summer and migrates south in the blanco
winter Weighs 28 to 30 ounces
. Eats aquatic plants, seeds, invertebrates, Pesa 28 a 30 oz

clams, and snails
. Lays 6-14 olive-green eggs

PATO PECHIBLANCO MENOR

Uno de los patos buceadores mas numerosos

y esparcidos en Norte América FE MMES / HEM BﬁAS

. Sereproduce en el norte de Estados Unidos y Mostly brown with grey patches
Canada en el verano y emigra al sur en el En su mayoria marrén con manchas grises
INVICIno Weighs 25 to 26 ounces

. Come plantas acuaticas, semillas, Pesa 25 a 26 oz

invertebrados, almejas y caracoles

. Pone 6-14 huevos verde oliva
fe
turaleza
o o www.paralanaturaleza.org
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RINGED—NECK DUCK MIGRATORY BIRD

It is distinguished from other similar
looking ducks by its peaked head MMES/ MACHOS

. Breeds in northern United States and Canada  Black head and body with grey sides

in the summer and migrates south in the Cabeza negra y cuerpo gris a los lados
winter Weighs 25 to 26 ounces
Pesa 25 a 26 oz

. Eats aquatic plants and invertebrates
. Lays 6-14 eggs

PATO ACOLLARADO

Se distingue de otros patos de aspecto

similar por su cabeza de pico FEMALES/ HEM il AS

. Se reproduce en el norte de Estados Unidos y Mostly brown with white circle around the eyes
Canada en el verano y emigra al sur en el En su mayoria marron con circulo blanco
invierno alrededor de los ojos

. Come plantas acuaticas e invertebrados Weighs about 24 ounces

. Pone 6-14 huevos Pesa acerca 24 oz

o o www.paralanaturaleza.org
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