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 PROJECT SUMMARY 
 

The southwestern portion of Puerto Rico is one of the most popular sites for ecotourism 

and outdoor activities in the island.  The beaches in Cabo Rojo and Guánica are among the 

most visited by locals and tourists in Puerto Rico, making the proper management of these 

coastal zones essential for the preservation of ecosystems and local economies. This project 

focuses on optimizing management practices and gathering management 

recommendations from the community and stakeholders in Guánica and Cabo Rojo.  

The main objectives of this project were to provide support to the Puerto Rico 

Department of Natural and Environmental Resources (DNER) in the management of the 

Guánica Dry Forest and its marine reserve, and to update the Cabo Rojo Watershed 

Management Plan. The Guánica marine reserve harbors important populations of 

endangered marine life, but public awareness and information of the area is lacking. This 

project provided valuable information on public use of the reserve which will help optimize 

management practices. Additionally, an updated Community Watershed Management 

Action Plan for Cabo Rojo was developed, and a small-scale demonstrative pilot best 

management practice project in the area was implemented. This final report details the 

tasks and the work completed.  
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 PROJECT TASKS  
  
The following includes descriptions of the project tasks completed during the project 

period. Tables 1 – 3 summarizes these tasks. 

Table 1.  Southwest Marine Specialist Years 1 & 2 

 

 
 
 
 

TASK # TASK DESCRIPTION DELIVERABLE PERIOD 

1 

Advertise and contract 
the Southwest Marine 

Specialist Position for the 
GSF 

- Advertise in social media and 
among stakeholders 

- Sign 2-year contract with 
selected candidate 

Months 1 & 2 
after Contract 

is signed 

2 
Support PR-DNER and 
PDC in management 

efforts  

- Kick-off meeting with 
Guánica State Forest 
Manager and Biologist.  

- Develop Work Plan 
- Day to day management 

tasks under the GSF 
- Gather community members 

to obtain recommendations 
for the management of the 
Marine Reserve. 

- Create mailing list 

Months 3-24 

3 
Marine Protected Area 

Day 
Coordinate and conduct 

outreach & education event 
Months 15-20 
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Table 2.  Year 1. CRW Pollution Threat Analysis for Potential BMPs 

 

 
 

Table 3.  Year 2. CRW BMP Demonstrative Pilot Project 

 

 

TASK # TASK DESCRIPTION DELIVERABLE PERIOD 

1 Kick-off Meeting Work Plan 
Month 1 after 

Contract is 
signed 

2 
CRW Pollutant Threat 

Analysis Site Visits  
Targeted Potential Working Sites Months 2-3 

3 
CRW Recommended 

Integrated Management 
Actions 

Potential list of BMP’s Projects 
for: 

- Stormwater Treatment 
- Erosion and Sediment 

Control 
- Nutrient Reduction 

Months 4-9 

4 Draft Final Document 

Complete list of Recommended 
Integrated Watershed 

Management Actions for the 
CRW 

Month 10-12 

TASK # TASK DESCRIPTION DELIVERABLE PERIOD 

1 Kick-off Meeting Work Plan Month 13 

2 
Environmental 

Compliance & Permitting 
Environmental Compliance 

Approval 
Months 14-15 

3 BMP Implementation 
Purchase of materials to 

implement recommended BMPs 
for selected Pilot Project 

Months 15-20 

4 
Maintenance & Follow 

up visits 
Certify functionality of 

implemented BMPs 
Months 21-23 

5 Final Report Final Report Months 24 
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2.1  SOUTHWEST MARINE SPECIALIST & CRW KICK-OFF 

Completed. The Southwest Marine Specialist (SMS) position for the Guánica Marine 

Reserve Extension was advertised and a candidate was selected and hired. The Cabo Rojo 

Watershed (CRW) kick-off meeting and work plan for year 1 (Image 1) was completed. 

Additionally, the work plan for year 1 for the Guánica State Forest (GSF) Marine Reserve 

was developed. The work plan can be found in Appendix A.  

2.2  Southwest Marine Specialist Year 1 Project Support 

Completed. A series of meetings with the SMS and GSF Manager were completed in July 

2021. Additionally, a mailing list of community members and stakeholders of the Marine 

Reserve was created. Background information for educational material was compiled, and 

brochures and other educational material was developed. All the material was discussed 

and approved in a meeting with Darien López (Puerto Rico Department of Natural and 

Environmental Resources), Guillermo Plaza (PDC), and PDC personnel.  The mailing list 

(Image 2), educational materials (Images 3 and 4) and a marine use survey (Image 5) can be 

found in Appendix B. 

2.3  CRW POLLUTANT THREAT ANALYSIS 

Completed. To complete the CRW Pollutant Threat Analysis, PDC held meetings with 

representatives of the Cabo Rojo Municipality. These meetings resulted in 

recommendations of sites for the pollutant threat analysis. First the project team evaluated 

these sites using GIS and satellite imagery. After this initial assessment, the team completed 

field visits to potential water monitoring sites in the CRW to corroborate they were 
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adequate for the sampling methodology. From June 14 to June 16, 2022, the project team 

conducted the Illicit Discharge Detection and Elimination (IDDE) and sampled 21 sites in the 

CRW. Based on data from our sampling sites, the watershed has high levels of fecal 

coliforms (e.g., Escherichia coli), optical brighteners, and chlorophyll which indicate high 

levels of nutrients, sewage, and grey waters in these sites (Figure 8). Additionally, a 

historical water quality data (2009-2020) analysis and a Water Quality Index was developed 

by data analyst Jaime Calderín for the Guanajibo Watershed, an interactive publication of 

this product can be found in the following link: 

https://public.tableau.com/app/profile/jaime7881/viz/RioGuanajiboWatershedWaterQual

ityAnalysis2009-2020/HydrologicUnit21010003MS?publish=yes. 

Overall, water pollution issues throughout the watershed are related to stormwater and 

wastewater management issues. Additionally, multiple stakeholders are concerned by the 

heavy use of herbicides to maintain green public areas by government and private parties 

and the potential effects these may have on water quality. In the upper Guanajibo 

watershed, erosion issues associated to agriculture and dirt roads are more common and 

additional funding should be directed to monitor these areas using an appropriate approach. 

Furthermore, watershed management actions designed to mitigate the effects of natural 

hazards should also be thoroughly analyzed. More information can be found in the Cabo 

Rojo Watershed Pollution Threat Analysis.  

2.4  RECOMMENDED CRW INTEGRATED MANAGEMENT ACTIONS DOCUMENT 

Completed. The project team developed a document with recommended CRW integrated 

management actions. To develop a list of recommended actions, the project team 

https://public.tableau.com/app/profile/jaime7881/viz/RioGuanajiboWatershedWaterQualityAnalysis2009-2020/HydrologicUnit21010003MS?publish=yes
https://public.tableau.com/app/profile/jaime7881/viz/RioGuanajiboWatershedWaterQualityAnalysis2009-2020/HydrologicUnit21010003MS?publish=yes
https://1drv.ms/b/s!Al7_JQ0n1O2jhpsU4z1OfGO-7NkXtA?e=lIJO3h
https://1drv.ms/b/s!Al7_JQ0n1O2jhpsU4z1OfGO-7NkXtA?e=lIJO3h
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conducted an initial evaluation of potential sites within the CRW using GIS layers and 

satellite images. This was followed by field assessments to corroborate the sites identified 

using GIS.  

 A total of 86 sites were identified by PDC as having potential for BMP implementation. 

Of these, 41 were classified as Soil Stabilization (SS), two (2) as Pollution Prevention (PP), 

five (5) as Nutrient Reduction (NR), and 38 as Stormwater Treatment (SWT). The sites were 

distributed along the whole CRW. The majority of the identified SWT projects are parking 

spaces, which can reduce land-based sources of pollution (LBSP) without compromising the 

functionality of the parking space. The five recommended NR projects are all located on 

private lands and can target pollution hotspots. Many soil stabilization projects were 

identified, due to the elevated numbers of dirt roads within the CRW. These are in 

agricultural lands and in near coastal areas and are primarily used for off-roading with all-

terrain vehicles and other types of offroad vehicles. The project team also recommends 

outreach to community members to educate the public on how control pollution sources. 

An in-depth explanation of the sites identified can be found in the Cabo Rojo Watershed 

Pollution Threat Analysis.  

2.5  SMS PROGRESS REPORT FOR YEAR 1 

Completed. During the first year, the Southwest Marine Specialist supported the DNER 

efforts in the Guánica State Forest (GSF) and its Marine Extension (ME). During this year, 

the SMS collaborated with DNER personnel on:  

• Conducting water quality monitoring efforts 
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• Visiting Aurora Cay to evaluate the damages recreational infrastructure had after 

ongoing earthquakes 

• Conducting surveys to recreational fishers in the area 

• Placing recorders in the artificial ponds in the forest to corroborate the presence of 

Peltophryne lemur 

• Identifying GPS points near coral reefs, seagrass beds, and areas frequented by 

manatees for a potential expansion of the ME 

• Participating in beach cleaning efforts (Image 9) 

• Conducting an aquatic diversity census (Table 5).  

In addition, the SMS generated a mailing list of stakeholders of the GSF and ME for future 

references (Appendix B). Educational material was developed to be distributed to visitors, 

as the project team identified a lack of public knowledge on the extent of protected areas 

and the species present. This material will be used in outreach efforts during the Día 

Nacional de la Reserva Marina del Bosque Seco de Guánica. The project team is coordinating 

with Darien López, community leaders, and the Guánica Municipality. The promotion 

generated by the project team for this activity can be found in Appendix B. 

2.6  SMS YEAR II PROJECT SUPPORT 

Completed. The project team supported DNER personnel in the management of the 

Guánica State Forest and its marine extension (ME). The project team helped organize a 

community outreach event with the DNER, the Municipality of Guánica, and community 

leaders. Additionally, the project team conducted surveys to visitors of the Guánica ME. 
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2.7  CRW YEAR II KICK OFF MEETING 

Completed. The project team has been in constant communication with DNER personnel 

and the proposed workplan for Year 2 was updated. On June 29, 2022, Maria Vega (DNER), 

Robert Viqueira Ríos (PDC), and Norman Maldonado Benitez (PDC) met to discuss the 

project progress and upcoming tasks. The updated workplan can be found in Appendix A. 

2.8 ENVIRONMENTAL COMPLIANCE & PERMITTING 

Completed. After evaluating the demonstrative project site in Villa Taína alongside DNER 

personnel, the project team initiated a consultation and compliance process. PDC personnel 

engaged and initiated a conversation with the Villa Taína administration and residents. 

During this process, the project team visited and evaluated the areas various times and 

recommended establishing a demonstrative raingarden project in the area. The project 

team received authorization from the Villa Taína administration to carry out this project in 

the upland zone of their complex (Appendix E). This demonstrative project was to be carried 

out in the above-ground area of the Villa Taína road. Additionally, the proposed raingarden 

was outside of the terrestrial maritime zone and no heavy machinery, excavation, or 

construction work was necessary to complete it. Nonetheless, the project team completed 

an initial consultation with the USFWS IPaC Species List (PC 2022-0075380) (Appendix E). 

Based on PDC’s experience working in ecologically sensitive areas, the determination was 

made that the project would not have significant negative impacts on federally listed 

species. On the contrary, the project team is certain the demonstrative raingarden will have 

significant benefits for the flora and fauna of the area. Especially since the work was to be 

carried out above-ground and outside of the terrestrial maritime zone. 
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2.9 BEST MANAGEMENT PRACTICE IMPLEMENTATION 

Completed. A demonstrative soil stabilization and stormwater project was completed in 

Villa Taína, Boquerón, PR. The project team created a raingarden in the upland zone near 

the Villa Taína parking area. In addition, a reforestation was completed including native 

plant species such as Stahlia monosperma, Tabebuia heterophylla, Cordia rickseckeri, 

Coccoloba uvifera, and Thespesia populnea. A total of 239 trees were planted by the project 

team. Finally, hydroseeding was also completed by the project team with the objective of 

stabilizing the soil and further reducing the potential sediment transport to the shore. 

Photos of the completed project can be found in Appendix E. 

2.10 SMS: PRELIMINARY PROGRESS REPORT FOR YEAR 2 

Completed. During the first 7 months of the second year, the PDC Southwest Marine 

Specialist continued supporting the DNER efforts in the GSF and its marine extension. 

During this year, PDC personnel collaborated with DNER personnel on  

• Coordinating an educational activity in the Marine Extension 

• Continuing the surveys in the area to identify the uses the ME has 

• Conducting beach cleaning efforts (Appendix D) 

• Supporting the DNER personnel in the preparation of educational material of the 

reserve 

In addition, the project team updated the mailing list of stakeholders of the GSF and ME for 

future references (Appendix B). Additionally, educational material to be distributed to 

visitors was generated, as the project team identified a lack of public knowledge on the 

extent of protected areas and the species present. This material was distributed during the 
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Día Nacional de la Reserva Marina del Bosque Seco de Guánica the project team 

coordinated with Darien López (DNER), community leaders, and the Guánica Municipality. 

During the activity, the project team had categories for men, women, and children to 

promote family participation. PDC and the DNER prepared gift bags and certificates for the 

winners of each category. Photographs of this activity and the register sheet are in Appendix 

D. 

2.11  MAINTENANCE & FOLLOW UP VISITS 

Completed. The project team validated the demonstrative project completed in Villa Taína. 

The area was visited during rainfall events to confirm its effectiveness. No problems were 

encountered during this period and the practices were confirmed to be functioning as 

intended. PDC personnel completed irrigation on the planted trees and the hydroseeding. 

Photographs of these activities are in Appendix F. 

2.12  SMS PROGRESS REPORT FOR YEAR II 

Completed. During the final months of the second year, the project team completed an 

analysis of the survey data. A total of 51 surveys were completed by visitors to the GSF. The 

data shows 35% of surveyed people did not know that the GSF has a marine extension 

(Figure 1). Additionally, most surveyed people fall between the ages of 50-59 (15 people), 

followed by the ages of 30-39 (12 people) (Figure 2). In addition, 63% of surveyed people 

do not support the creation of a ‘No take zone’ (NTZ) (Figure 5). However, some people 

surveyed recommended designating Gilligan’s Island as an NTZ.  
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 For those that were surveyed, the main priorities for the GSF were security and the 

management of solid waste, with 19 (37%) and 10 (19%) votes respectively (Figure 4). 

Additionally, six people believed that wastewater management should be a priority. The 

least voted aspects were the control of acoustic pollution and marine traffic management, 

which did not receive any votes. Security was voted as mostly being deficient in the GSF, as 

well as the facilities and infrastructure (Figure 3). Wastewater management was rated as 

very efficient with 15 votes. 

 Beaches in the area are frequently visited by tourists and PDC’s data shows the main 

reason surveyed people visited the GSF ME was for recreational purposes (64%). This was 

followed by gastronomic tourism (12%), and studies (12%). Of these visitors, almost half 

(49%) visit the area weekly and some monthly (18%) (Figure 7). The economic importance 

of the area’s natural resources cannot be undermined. However, proper management is 

essential for the preservation of its ecological, cultural, and economic importance. 

Based on the surveys, preventative patrols and security is recommended to be a priority 

for the DNER. Additionally, the management of trash and waste should be prioritized for 

the GSF. Finally, updating infrastructure (boat ramps, boardwalks, etc.) was also identified 

as a priority for surveyed users. Graphs and data can be found in Appendix B. 
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 COSTS  
 

This progress report covers all tasks in Table 4. 

Table 4.   Task description and related costs.   

TASK TASK DESCRIPTION DELIVERABLE MONTHS COST 

YEAR 1 

1 
Southwest Marine 

Specialist Position & 
CRW Year 1 Kick-off 

- Contract Southwest 
Marine Specialist 
Position 

- Work Plan for Year 1 
GSF MRE 

- Work Plan for CRW 
Pollution Threat 
Analysis 

Months  
1-3 after 
contract 
is signed 

$ 8,000 

2 
CRW Pollutant Threat 

Analysis 
Potential list of BMPs 

Projects 

Months  

3-6 
$ 13,000 

3 
Southwest Marine 
Specialist Position 

- Kick-off Meeting 
- Progress Report 

Months  
3-9 

$ 10,000 

4 Draft Final Document 

Complete list of 
Recommended Integrated 
Management Actions for 

CRW  

Months  

6-12 
$8,000 

5 
Southwest Marine 
Specialist Position 

Progress Report for Year 1 10-12 $6,000 

YEAR 2 

6 
Southwest Marine 

Specialist Position &  
Work Plan for Year 2 

Months 

12-13 
$4,150 

7 
CRW Year 2 Kick-off 

Meeting 
Work Plan for Year 2 

Months 
12-13 

$2,000 
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Table 4.   Task description and related costs.   

TASK TASK DESCRIPTION DELIVERABLE MONTHS COST 

8 
Environmental 
Compliance & 

Permitting 

Environmental 
Compliance Approval 

Months 
14-15 

$6,000 

9 BMP Implementation 

Purchase of materials 

Implement recommended 
BMPs for selected Pilot 

Project (see Table 3) 

Months 
15-20 

$13,000 

10 
Southwest Marine 
Specialist Position 

Preliminary Progress 
Report for Year 2  

Months 
14-18 

$6,000 

11 
Maintenance & follow 

up visits 

- Certify functionality of 
implemented BMPs  

- CRW Final Report 

Months 
21-24 

$14,000 

12 
Southwest Marine 
Specialist Position 

Progress Report for Year 2 19-24 $10,000 

  Total  $100,150.00 
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APPENDIX A: YEAR 1 AND 2 WORK PLAN 

 

 

 

 

 

Image 1. Work plan followed by PDC for years I and II.  
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APPENDIX B: SMS PROGRESS REPORT FOR YEARS I AND II 
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Image 2. Mailing list with contacts from the government, NGOs, stakeholders, and community leaders 
generated by the project team.  
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Image 3. Educational pamphlet generated for distribution among visitors and stakeholders in the Marine 
Reserve. 
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Image 4. Informational material generated for visitors and stakeholders of the Marine Reserve.  
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Image 5. Survey being used to gather feedback on management and to identify uses of the Guánica Dry 
Forest and its Marine Extension.  
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All educational materials were distributed to visitors and stakeholders in the area. A lack of 

public awareness on the geographic limits and existence of a marine reserve was initially 

identified by the project team. Therefore, initial efforts were focused on increasing public 

knowledge on the protection of endangered marine life and educating visitors on the 

geographic limits of the marine extension. The survey helped identify what topic the project 

team should focus on educating and helped expand the mailing list. Furthermore, the 

survey helped identify what the major use (recreational or economic) the marine extension 

has and this in turn will help optimize management practices in the future. The final mailing 

list is included in this report. 
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Figure 1. Pie chart showing answers to the question “Do you know you are in a marine 
reserve?” More than a third of surveyed people did not know they were in a marine reserve. 

Figure 2. Graph chart showing the distribution of participants within age groups. 
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Figure 3. Graph chart showing the topic surveyed people though should be a priority for the management 
of the GSF ME. 
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Figure 4. Graph chart showing the distribution of votes related to management aspects of the GSF ME. 
Options were Deficient, Inefficient, Neutral, Efficient, Very Efficient. 
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Figure 5. Pie chart showing the percent of surveyed people that were in favor or not of establishing a 
‘No take Zone’ in the GSF ME. 
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Figure 6. Graph chart showing how frequently surveyed people visited the GSF ME. 
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Recreación
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5%
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Recreación Gastronomía Residente Trabajo Estudios

Figure 7. Pie chart showing the distribution of reasons of visits to the GSF ME. 
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Image 6. Art used to promote the Día Nacional de la Reserva Marina de Guánica, and the 
fishing tournament organized by the project team and collaborators. 
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Image 7. Beach cleaning efforts the project team participated in Bahía Ballenas. A total of 1,794 
pounds of trash were removed from the beach. 
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Figure 8. Map of area where an aquatic diversity census was carried out by the SMS. 

 
An aquatic diversity census was carried out by the project team near a coral reef ecosystem 

by Playa Aroma in Guánica. During this census, the SMS identified fishing lines as a potential 

threat to this ecosystem since there were many and there was evident coral tissue damage 

(scars). The species identified in this census can be seen in Table 5. 

 

 

 

 

 

 

 

 



Southwest Marine Specialist, Cabo Rojo Watershed Pollution Threat Analysis 
For Potential BMPs & Pilot Project - Final Report             September 2022 

 

Page 35 of 62 

  

Table 5. Species identified in the aquatic census at Playa Aroma, Guánica. 

 
Genus Species Common Name 

Chordata 

Acanthurus coeruleus Caribbean Blue Tang 

Thalassoma bifasciatum  Bluehead Wrasse 

Pomacanthus paru French Angel 

Lutjanus 
  

analis Mutton Snapper 

synagris Lane Snapper 

apodus Schoolmaster Snapper 

Stegastes variabilis Cocoa Damselfish 

Gymnothorax funebris Green Moray Eel 

Abudefduf saxatilis Sargent Major 

Ocyurus chrysurus Yellowtail Snapper 

Anisotremus virginicus Porkfish 

Equetus lanceolatus Jack-knifefish 

Elacatinus evelynae Sharknose Goby 

Haemulon flavolineatum French Grunt 

Trachinotus goodei Palometa 

Arthropoda 

Stenopus hispidus Banded Coral Shrimp 

Panulirus argus Spiny Lobster 

Stenorhynchus  seticornis Arrow Crab 

Mithraculus sculptus Emerald Crab 

Mollusca 

Aliger gigas Queen Conch 

Cittarium  pica Whelk 
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APPENDIX C:  CABO ROJO WATERSHED POLLUTION THREAT ANALYSIS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Levels of key parameters and their threshold (red line) for the sampling sites. 

Figure 9. Correlations between key parameters for the sampling sites. 
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APPENDIX D:  SMS PRELIMINARY PROGRESS REPORT FOR YEAR 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 9. PDC personnel participating in a 
beach cleaning event in Atolladora and 
Tamarindo beach. 
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Image 10. Participants fishing during the 
family fishing tournament organized by 
the project team. 
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 Image 11. Top: DNER personnel weighing fish. Bottom: PDC personnel alongside 

the Guánica mayor, DNER personnel, and the Guánica Tourism Office.  
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Image 12. Participants during the trophy 
ceremony at the family fishing tournament 
celebrated on July 16 at the Guánica State 
Forest.  
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Image 13. Register sheet used for the family fishing tournament on July 16 celebrated in the Guánica State 
Forest.  
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APPENDIX E:  DEMONSTRATIVE RAINGARDEN PROJECT IN VILLA TAÍNA 
 
 
 

 
 

 
 

 
 
 

Image 14. Top: Site identified for a demonstrative project in the CRW. Bottom: Native 
plants used for the coastal habitat enhancement. 
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Image 15. Top: Native coastal plants used to delimit ecologically sensitive areas. Bottom: 
Vetiver grass being planted by the project team. 
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Image 16. Top: PDC personnel completing the hydroseeding in the area. Bottom: 
Completed rain garden and hydroseeding project. 
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Image 17. Demonstrative rain garden project completed in Villa Taína. 
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Image 18. The project team installed rocks to prevent cars from entering and damaging 
the rain garden. 
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 Image 19. Authorization from the administrator to carry out the demonstrative rain 
garden project in Villa Taína. 
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Image 20. Informal consultation conducted by the project team before starting work at 
Villa Taína. 
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APPENDIX F:  FOLLOW-UP VISITS AND MAINTENANCE 
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Image 21. PDC personnel has 
completed various maintenance 
visits to the demonstrative 
raingarden in Villa Taína. 
Additionally, the project team 
validated the practices were 
functioning properly during rain 
events. 
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