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I. INTRODUCTION

The Guanica Bay Watershed (GBW) is located in southwestern Puerto Rico (Figure 1) and spans eight
municipalities. However, more than 50% of land within the coastal municipalities of Guanica, Lajas, and
Yauco are located within the GBW (80%, 55%, and 53%, respectively). The drainage area originally included
three subwatersheds; however, due to hydrological modifications carried out in the 1950s, the GBW now has
seven subwatersheds and extends into the Lajas Valley. The watershed then drains into the Caribbean Sea
and some of the coastal ecosystems found in the bay include mangrove forests, cays, seagrass beds, and
extensive coral reefs (Whitall et al., 2013). Consequently, the GBW is of high priority for conservation
purposes and in 2007, it was selected as the first priority watershed for the US Coral Reef Task Force.

In 2008, the Center for Watershed Protection, in collaboration with the National Oceanic and Atmospheric
Administration (NOAA) and the Puerto Rico Department of Natural and Environmental Resources (DNER),
developed the first Guanica Bay Watershed Management Plan. Land-based sources of pollution (LBSP) were
found to be a main threat to coastal and marine environments of the GBW, which has one of the highest
sources of sediment discharge around Puerto Rico (Whitall et al., 2013). Since 2010, there have been ongoing
efforts to coordinate and implement projects for the management of the GBW. In 2015, PDC signed a co-
management agreement with the DNER to help restore and manage the Gudnica State Forest. Since then,
PDC has implemented various federal, state, and organization funded projects to manage the GBW and
reduce land-based sources of pollution from reaching coastal and nearshore marine ecosystems, by using best
management practices (BMPs) for stormwater treatment, nutrient reduction, soil stabilization, and pollution
prevention. For example, Protectores de Cuencas Inc. (PDC), with the support of the EPA, built a floating
vegetation tank at waterfront site E1 Malecon in Guanica to divert part of the stormwater and raw effluents
discharging directly into the Bay. This design can treat approximately 80,000 gallons of water at any given
time. Additionally, PDC is developing a Sustainability Plan for the GBW in which a long-term structure for
the management of the watershed is being identified.

After 12 years of management, Protectores de Cuencas Inc. (PDC) began developing the Guanica Bay
Integrated Watershed Management Plan (GBIWMP) to provide an update to the 2008 watershed plan, as
well as to revisit priorities and establish a roadmap for restoration and protection efforts over the next decade.
Through this process, PDC and partners have identified a need to establish a governance structure to ensure
the updated management plan can be implemented with sustainable long-term funding opportunities.

Establishing a local governance structure is also an integral part of successfully graduating the watershed, a
process to evaluate watershed restoration efforts using monitoring data, which also includes completing a
sustainability plan for the watershed. Since 2021, the GBW has been undergoing the watershed graduation
process, led by PDC with support from NOAA and the Watershed Partnership Initiative. Although a
watershed is graduated, it does not mean that all threats have been addressed or that it no longer needs
intervention for conservation.

Ensuring that state and federal agencies, non-governmental organizations, and communities are part of this
governance structure is an important step in sustaining long-term conservation efforts. Through this project,
PDC will continue leading efforts to coordinate community and interagency efforts within the GBW with
trimestral steering committee meetings. With these meetings, the project team expects to align efforts and
funding opportunities within the GBW and complete the phases identified in the GBW Sustainability Plan
developed by PDC.

The DNER Coral Reef Conservation and Management Program recognizes the importance of developing a
reliable governance structure and identifying funding mechanisms for the long-term sustainability of the GBW.
Through this project, PDC will work on establishing the framework to create a sustainable governance
structure for the GBW. The project team has ample experience working with stakeholders in the GBW and
will ensure this governance structure includes the support of state and local governments as well as support
from communities in the area. PDC will guide all these objectives with the revised plan for the management
and conservation of the GBW.
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Figure 1. Map of the Gudnica Bay Watershed and the municipalities found within its borders.

II. PROJECT TASKS

Protectores de Cuencas is increasing interorganizational engagement in the conservation, restoration,
management, and monitoring of the GBW through productive meetings and outreach activities. The
outcomes of this project include:

o Identification of successful locally managed watersheds that, once replicated, will improve management
in the GBW

o Identification of the stakeholders, phases and metrics required, used to develop an effective and efficient
governance structure in the GBW

e A list of priority projects from the updated GBW Management Plan that can be used to identify and apply
to funding opportunities

A. PLAN AND HOLD TRIMESTRAL STEERING COMMITTEE MEETINGS
Planning Meetings

PDC held various meetings to finalize details and plan the implementation of this project. PDC held a kick-
off meeting with Dr. Maria Vega Rodriguez from the DNER Coral Reef Conservation and Management
Program and Emesto Diaz from Tetra Tech to present the draft work plan and potential members to include
in the steering committee and request feedback. Using this meeting, PDC was able to finalize the work plan.

PDC held a planning meeting on January 27, 2023 in San Juan. Participants included Robert Viqueira (PDC),
Yasiel Figueroa (PDC), Melissa Gonzalez (PDC), Alexis Dragoni (Tetra Tech), and Ernesto Diaz (Tetra
Tech). During this meeting, participants discussed the purpose of the project, how this project related to
previous efforts for the Guanica watershed, and who to invite as part of the following steering committee
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meetings. The final list of steering committee members is found in Appendix B, and includes participation
from Federal and territorial agencies, municipalities, and organizations.

Steering Committee Meetings

Steering Committee Meeting 1: PDC held the first steering committee meeting on Friday, May 12, 2023 at the
Copamarina Beach Resort. During this meeting, Robert Viqueira presented the updated Guanica Bay
watershed management plan and spoke about current and upcoming projects, including the Guanica Lagoon
restoration. Dr. David Cuevas from the EPA presented on the Ochoa Fertilizer company superfund site
located in Guanica. Melissa Gonzalez spoke about this project and Ernesto Diaz discussed the purpose of
creating the governance structure and held a discussion about funding opportunities. Links to meeting notes
and the presentations are:

Meeting Notes: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EaCdxUr B6JFkzEdny5P25kBdZci6MnPOA1
Dt8UJ8YYkOO?e=VOQI1cKT

Presentation by Robert Viqueira — Guanica Bay Watershed: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EYUdZnbYNhZL mtxRkwMVtmEBTQCXtav
ZKIGRwWR 14TtntDg?e=QYEQIr

Presentation by Dr. David Cuevas — Ochoa Fertilizer Superfund Site: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EerZO sR7ndDohGf1aiNTncBIL{GrSeaoEK
Do-Z 49hfpw?e=b53iFa

Presentation by Melissa Gonzalez and Ernesto Diaz — Guanica Governance Structure:
https://protectoresdecuencas-

my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/ESBi70MHcREIGBWrZgzZpcBafScwlBMfTQ
eOTy5Y6I8zA%e=z5Qiwu

Steering Committee Meeting 2: PDC planned and held the
second steering committee on Friday, June 30, 2023, at the
Copamarina Beach Resort (Figure 2). Ernesto Diaz facilitated
the meeting, and Robert Viqueira presented the recommended
Guanica Bay watershed management actions and the
management action plan for the Guanica State Forest Marine
Extension. Rebeca de Jesus Crespo and Thomas Douthat from
Louisiana State University presented their project, which
mapped out the supply and demand of ecosystem services in
Puerto Rico’s watersheds. Ernesto Diaz then presented on the
Guanica Governance Structure and led a working group
session to develop a Vision and Mission for the Guanica Bay  Fgyre 2, Photo of the second steering committee
Watershed, and Goals and Objectives for the Guanica eering in Copamarina on June 30, 2023
Governance Structure. Links to the meeting presentations are

found below:

Meeting Notes: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EXjto-
1JfoVAoJunMII91EEBTSF7F550MINwKUYKkI1 XviQ?e=WzaSnr

Presentations by Robert Viqueira: Recommended Projects for the Guanica Bay Watershed
https://protectoresdecuencas-

my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/ESySFFN6PBVGlsyatxjz uEBhSCzUL4-
eYCKND3mHDDhgA?e=0fuzCe
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Management Action Plan for the Guanica State Forest Marine Extension: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EbV3YHaPaY VKkpk30aGOATMBurbNmz1
m&8leHpBMnxo6ag?e=dubbLg

Presentation by Rebeca de Jesus Crespo and Thomas Douthat: Mapping the Supply and Demand of
Ecosystem Services in Watersheds of Puerto Rico: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EY-
B5B9aD(09MIsgp0fObf8wBLeevOK gIbMtIpYJOheE6gw?e=FUPWoW

Presentation by Ernesto Diaz: Guanica Bay Watershed Governance Structure:
https://protectoresdecuencas-

my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EeXHAqWylzVErZ10Q2Y g434UB5tOGpZtorc
WGndkFWWLIMw?e=xEpf8x

Steering Committee Meeting 3: On Thursday September 21,
2023, PDC planned and held the third steering committee
meeting (Figure 3). During this meeting, community members
from Playa Santa in Gudanica attended, as well as two
community police officers. Robert Viqueira and Ernesto Diaz
facilitated this meeting. Robert started out summarizing the
Guanica Bay watershed, past and ongoing projects, and the
watershed plan for the new attendees. Ernesto then
summarized the Guanica Bay governance structure purpose,
goals, and next steps. The following are links to the meeting
minutes and presentations:

Meeting Minutes: https://protectoresdecuencas- Figure 3. Photo of the third steering committee
my.sharepoint.com/:b:/g/personal/mgonzalez pdepr org/Ef  meeting in Copamarina on September 21,
AFLHvOkglHtvZStJgKdtgBIQVIFTiMyQCfUMBw TEHTA? ~

e=ht8sBk

Presentation by Robert Viqueira: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EWh9JzL c3ytIgiFdK65YovYBAIMIxrPrLsoK
ORHO72IiFg?e=gN1bUY

Presentation by Ernesto Diaz: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EaheQcP3bW VIgltok5u94YYBQaWNeGx2m
199hoHSppndhg?e=ipMN0Z

Steering Committee Meeting 4: On Friday August 30, 2024, PDC
held the fourth steering committee meeting at Copamarina |
(Figure 4). There were 16 participants, including members from
NOAA, TNC, USDA, Guanica Caribe, EPA, DNER, PLN, and
PDC. Robert Viqueira and Ernesto Diaz also facilitated the
meeting, providing updates on projects in the Guanica watershed,
the Guénica Bay Watershed Management Plan, and the Guéanica
governance structure. Rob Ferguson also gave a presentation on
the US Coral Reef Task Force and the priority watersheds.

Meeting Minutes

https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EUk  Figure 4. Photo of the fourth steering
mlDehOzx0inglra3iZX0B101bUPIWXVDkh4YqgeOWg?e=nel  committee meeting. Credit: Dr. Maria Vega
WBd Rodriguez from the DNER.
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Presentation by Rob Ferguson: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/ESgNelODatlKtsB4yarRP1MBfcfmUL wIKtlt
LOn8lyxftw?e=lwQc6H

Presentation by Robert Viqueira: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EXPnukVk4HRGqdk4L.BOMSJMBhCN{CO00y3
ZgKpu73WcPIKg?e=pnxcmH

Presentation by Ernesto Diaz: https://protectoresdecuencas-
my.sharepoint.com/:b:/g/personal/mgonzalez pdcpr org/EV7gFDnOUnxMuHzGFtwl7JkBsKC5pY Wk
Bblgo-hYyOnAIw?e=UnzCQOJ

B. COORDINATE AND HOLD STAKEHOLDER OUTREACH

AND EDUCATION EFFORTS WEBINAR
) o . ) Desarrollo de estructura de
Ernesto Diaz, who supported PDC in this project, met twice  gobernanza en el co-manejo de

with Carlos Olmedo, Director of Planning for the Puerto Rico I:%ﬁf:ﬂ:aa'ﬂ'am“am"“ de la
Housing Department and Manager for the program t

Community Development Block Grant Disaster Recovery
(CDBG-DR). Ernesto told Carlos about this project, and
specifically discussed the Memorandum of Understanding
(MOU) developed for the Guéanica Bay Watershed. Carlos
agreed that this memorandum could make it possible to obtain
funding for watershed projects in Guanica, and PDC sent him s s
the draft agreement for his review. In addition, Robert Viqueira | = fi e i o

de Cuencas, el DRNA y aliados multi-

and Ernesto Diaz met with and gave a presentation to the | =oii il i
. . hidrografica de la Bahla de Guanica: factores
leadership from the USDA Natural Resources Conservation de éxito, aprendizajes, oportunidades y hacia

Service in April 2024 about the Guéanica Governance Structure.  {h i i

PDC has been developing an MOU between Municipalities,
agencies, local government, and organizations. This MOU is
meant to establish a communication framework for
cooperation among these parties to work together towards the
common goal of managing and protecting the Guanica Bay
watershed’s resources effectively by advancing the Guanica
Bay integrated watershed management plan. A draft version
was sent to the different parties for review. Comments from the  Figyre 5. The webinar promotional flyer
USDA NRCS, DNER, The Nature Conservancy, and Emest0  ceated and distributed by the DNER.

Diaz have been integrated into the MOU. The draft MOU can

be found in Appendix C. Next steps are to provide additional time for reviews by each entity, integrate
additional comments and recommendations, and finalize the MOU.

Presentado por:
Protectores de Cuenca
con participacidn
especial de la Dasénoma
del Estado y Oficial de
Manejo del Area
Suroeste, Darién Lopez

Via Teams Meeting:
bit.ly/494Fqpy
Meeting ID: 232 892 068 369
Passcode: KaUtTA

PDC also participated in the DNER Coral Reef Conservation and Management Program’s public webinar
series on April 8, 2024 (Figure 4). During this webinar, Yasiel Figueroa from PDC presented PDC’s previous
and current work in the Guanica Bay Watershed and presented the Guanica Governance Structure developed
through this project (Figure 5). Approximately 25 people participated in this webinar.
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Figure 6. A screenshot of the webinar given by Yasiel Figueroa from Protectores de Cuencas Inc.

C. SuBMIT FINAL REPORT

This document is the final report and contains a summary of the work completed and notes from the steering
committee meetings. The governance structure is presented in Appendix A. Additional components to this
project are listed below:

Summary of Stakeholder Recommendations

The following list includes some of the main recommendations from stakeholders during the four steering
committee meetings and the education and outreach efforts.

e Collaboration

o Create a Municipal Consortium. It was mentioned that the Mayors of Ponce, Guayanilla, Pefiuelas,
Yauco, Guanica, and Lajas have already joined together to develop a southern consortium for
earthquake recovery in 2020. It was suggested that work could be done by this consortium instead of
creating a new entity to support efforts in the Guanica Bay watershed.

o Present projects to the Municipalities first to ensure that they have an interest and benefit from the
project, and that the Municipality has the opportunity to explain their interests.

o Meet with other representatives of priority watersheds to learn what each coral reef jurisdiction is
doing in their watersheds and share ideas.

o For the MOU, consider what type of document we want it to be because charters and memorandum
of agreements don’t necessarily have the same legal status, and could work better for the signatories.
Additionally, consider having two types of agreements, one for private stakeholders and one for
agency stakeholders.

o Clarify the challenges and limitations from each entity that could prevent them from signing the MOU.
¢ Guanica Governance Structure

o Include academia, resource users, communities, and the private sector as stakeholders in the
watershed steering committee

o Consider other names for the Steering. It does not necessarily have to be a committee; it could be a
Watershed Council or another name that reflects that it is a sub-group that makes decisions for the
watershed.
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o The possibility of incorporating this group was mentioned. In order to incorporate, a board of directors,
bylaws, among others are needed. The Puerto Rico Climate Change Council is a self-convened, and
recently incorporated, voluntary association that was created because there was a lot of interest in
informing the government about the state of climate change in Puerto Rico for decision making.

o The importance that the municipalities have some initiative to get involved in these meetings and
implementation was mentioned. It was recommended to have conversations with Mayors or
representatives of the municipalities, and if they cannot go to the meetings, we should go to them to
have these conversations.

o Meeting participants provided recommendations on the mission, goals, and objectives of the Guénica
Bay watershed and the Guanica governance structure, which were integrated into the final versions.

o Create and adopt bylaws, which include a form of voting for the steering committee’s decision-making
process. In the case of voting, when a quorum is not reached at the meetings, it was proposed to adopt
an electronic referendum mechanism.

o Consult with additional stakeholders, including the Tourism Company, farmers, Guanica fishers,
community boards of the municipality of Guanica, PREPA and AAA, among others.

o Incorporate one or more representatives from the private sector. It was indicated that Copamarina
could be a representative of the interests of the commercial private sector, but that there are other
interests (e.g., agricultural, industrial, commercial, etc.).

e Pollution Reduction

o There are houses in Gudnica that do not have sanitary systems and approximately 30 permanent
houses discharge directly into the Guanica Bay. It was recommended the Guénica Municipality
collect and organize this information to present it to the DNER to help find solutions.

e Funding

o Law 60 is a Puerto Rico tax incentive code. Businesses that move to Puerto Rico and benefit from this
law are required to make an annual donation of a minimum of $10,000 to local 501(c)(3) nonprofit
entities. Donations could be requested from this requirement to help implement Guanica watershed
projects.

o It was recommended to research funding opportunities from FEMA hazard mitigation.

Recommended Priority Projects in the Guanica Bay Watershed

A list of priority projects included in the updated Guanica Bay integrated watershed management plan is
found in Appendix D, consisting of stormwater treatment, nutrient reduction, soil stabilization, pollution
prevention projects.

Potential Funding Opportunities to Implement Priority Projects in the Guanica Bay Watershed

PDC has been researching funding opportunities to implement recommended projects in the Gudnica Bay
watershed management plan and has found the following opportunities to implement these important projects:
e NOAA funding under the Bipartisan Infrastructure Law:

PDC was able to secure funding from the NOAA transformational habitat opportunity under the
Bipartisan Infrastructure Law to restore the Guanica Lagoon.

o NFWF Coral Reef Stewardship Fund:

Typically, the priority for Puerto Rico is in Culebra, however PDC has submitted previous proposals for
funding to implement practices to reduce land-based sources of pollution reaching Guanica Bay.

e USDA Forest Service Landscape Scale Restoration:
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This opportunity is available for interventions on rural, non-industrial private forest land and is good for
projects to reduce land-based sources of pollution through reforestation and conservation practices.

e USDA Urban and Community Forestry:

Projects that are dedicated to improving the conditions of forests in urban communities and green spaces
are eligible for funding and could include the populated areas in Guanica.

e EPA Wetland Program Development Grants:

This opportunity is available to conduct projects for the coordination and acceleration of research,
studies, demonstrations, and more related to the reduction and elimination of water pollution.

Other Watershed Management Initiatives

The seven US coral reef jurisdictions are American Samoa, Commonwealth of the Northern Mariana Islands,
Florida, Guam, Hawai'i, Puerto Rico, and the U.S. Virgin Islands. These jurisdictions participate in the
Watershed Working Group and are a good source of information and ideas for watershed management
opportunities and projects. One such project that PDC recommends is the integration of a widespread water
quality monitoring program for the Guanica Bay watershed with citizen scientists, similar to the Hui O Ka
Wai Ola water quality monitoring program in West Maui ( ). Monitoring
water quality in specific areas throughout the watershed can provide important information on the health of
the watershed and track changes due to restoration projects or environmental issues that need to be tackled in
the watershed.

III. SUMMARIZED SCOPE OF WORK

A description of the above tasks is summarized in the following Table 1. This project was granted a one-year
extension and therefore the period of each task has been updated to reflect this change.

Table 1. Summarized task description and costs

TASK DELIVERABLE PERIOD COST
Year 1 work plan

A. Plan and Hold Trimestral Plan, coordinate, and hold four (4) trimestral ™S ¢32 000.00
Steering Committee Meeting ) . . 1-24
steering committee meetings
B. Coordinate and Hold .
Stakeholder Outreach and Plan, coordinate and hold at least one Months $3.000.00
. stakeholder outreach event 10-18
Education
- Submit final report with a summary and
C. Submit Final Report recommendations of the topics discussed in Month $10,000.00

the meetings 24
- List of priority projects within the GBW

Total $50,000.00
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APPENDIX A. GUANICA BAY WATERSHED GOVERNANCE
STRUCTURE

INTRODUCTION

In 2022, Protectores de Cuencas received funding from the Puerto Rico Department of Natural
and Environmental Resources (DNER) to develop a governance structure for the Guanica Bay
watershed, with the purpose of establishing a framework for stakeholders to collaborate and
implement strategies to manage and protect the Guanica Bay watershed’s resources over the
long-term. The development of the governance structure is important to ensure that decisions
regarding watershed management are made through a coordinated, participatory process with
key stakeholders. This document was developed to describe the governance structure for the
Guanica Bay watershed and describe the actions necessary in order to implement the governance
structure.

OVERVIEW

The Guanica Bay watershed is located in southwest Puerto Rico, and spans eight municipalities
and seven subwatersheds. It was identified as a priority watershed for coral reef conservation by
the DNER and the National Oceanic and Atmospheric Administration (NOAA) in 2008.
Shortly thereafter, the first Guanica Bay watershed management plan was completed, and in
2009, this watershed became the first watershed priority site for the United States Coral Reef
Task Force.

Land-based sources of pollution were identified as a main threat to coastal and marine
environments of the Guanica Bay watershed. Critical issues identified in the watershed related
to the impact of land-based sources of pollution on the nearshore ecosystems include upland
erosion in the coffee growing regions, reservoir sedimentation and transport, in-stream channel
erosion, the loss of the historic Guanica Lagoon, legacy contaminants, and sewage treatment.
Since 2010, there have been ongoing efforts to coordinate and implement projects to address
these threats. Ongoing management activities include the implementation of best management
practices and green infrastructure to reduce land-based sources of pollution and erosion threats
to waterbodies as well as nearshore coastal ecosystems, and reforestation in wildfire prone areas
in the Gudanica Dry Forest, among others. Monitoring efforts in the watershed have ranged from
sediment mobilization to coral reef condition assessments.

In 2021, the Guénica Bay watershed started undergoing the watershed graduation process, led
by Protectores de Cuencas with support from NOAA and the Watershed Partnership Initiative.
This process has since changed, since graduation does not mean that all threats have been
addressed or that the watershed no longer needs intervention for conservation. Therefore, this
governance structure was developed to plan for long-term interventions for the watershed. In
addition, in 2024, Protectores de Cuencas plans to complete the updated watershed management
plan for Guanica.

To help align stakeholders’ efforts and establish a common understanding of desired outcomes,
an overall vision and mission were developed for the Guanica Bay watershed, and goals and
objectives were developed for the Guanica Governance Structure.

A. VISION AND MISSION FOR THE GUANICA BAY WATERSHED

Vision: A sustainable ecosystem that balances the needs of the environment, society, and the
economy. We envision a watershed that is resilient to climate change, supports diverse habitats
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and wildlife, provides clean and reliable water resources, and fosters a strong sense of community
and stewardship among its inhabitants.

Mission: Protect, restore, and safely and sustainably manage the Guanica Bay watershed for the
long-term health and wellbeing of the ecosystem and the communities that use the watershed’s
resources.

B. GOALS AND OBJECTIVES FOR THE GUANICA GOVERNANCE STRUCTURE

Goal 1. Active participation from government agencies, non-governmental organizations,
businesses, communities, resource users, vendors association (asociacion de comerciantes), and
stakeholders in the sustainable management of the Guanica Bay Watershed

Objective 1.1 By 2024, at least 10 stakeholder entities, with representation from
government agencies, municipalities, local communities, academia, and non-
governmental organizations will be actively participating to collectively address
watershed management challenges

Objective 1.2 Hold trimestral steering committee meetings through December 2025 to
present progress and continue collaborations

Goal 2. Implement projects recommended in the Gudnica Bay Watershed Management Plan to
reduce land-based sources of pollution

Objective 2.1 Identify partners, resources, and potential funding at least 4 recommended
projects from the plan by December 2023

Objective 2.2 Start the implementation for 2 recommended projects from the plan by
September 2024

GOVERNANCE STRUCTURE FOR THE GUANICA BAY WATERSHED

The governance structure (Figure 7) was developed for the Guanica Bay Watershed by
Protectores de Cuencas and partners, and is divided into seven committees, described below.

Guanica
Steering
) h Committee

Financial
Advisory
Committee

Watershed
Coordinator

Scientific and
Technical
Advisory

Committee

Citizens Policy and
Advisory Advocacy
Committee Commitee . Committee

Figure 7. Guanica Governance Structure
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Guanica Steering Committee: This is the central governing body for the watershed and is the
highest level of decision making for this initiative. The steering committee was created in 2023
and exists to ensure that the initiative will meet its goals and objective. Stakeholder agencies and
organizations in the steering committee include the following agencies, local government, and
organizations in Puerto Rico:

e Department of Natural and e Municipality of Guanica
Environmental Resources e  Municipality of Yauco

e National Oceanic and Atmospheric e Municipality of Lajas
Administration e Puerto Rico Department of Housing

e United States Department of e Protectores de Cuencas Inc.
Agriculture (USDA) Natural Resources e The Nature Conservancy
Conservation Service e Parala Naturaleza

e USDA Forest Service e Academia

e United States Environmental e Resource users
Protection Agency e Local communities

e United States Fish and Wildlife Service e Private sector

The steering committee uses the majority vote rules approach for decision making. Each member
of the steering committee has one vote, and a majority of those present and voting determines
the decision. If a majority cannot be achieved, the watershed coordinator makes the decision on
behalf of the steering committee. The steering committee shall meet at least four times annually.

Watershed Coordinator: Non-profit organization Protectores de Cuencas Inc. acts as the
Guanica Bay Watershed Coordinator. Since its establishment in 2012, Protectores de Cuencas
has implemented watershed scale conservation and restoration projects across Puerto Rico, with
specific focus on the Guanica Bay Watershed, and since 2012 Protectores de Cuencas, has acted
as the watershed coordinator. Protectores de Cuencas updated the Guanica Bay watershed
management plan in 2023, identifying key threats and providing recommendations for projects
to conserve and restore the watershed. Protectores de Cuencas identifies grant opportunities and
submits proposals to compete for grants to implement projects recommended in the Guanica
Bay watershed management plan. In addition, the organization participates in the Watershed
Working Group led by NOAA and participates in various additional efforts related to the
watershed.

Financial Advisory Committee: The purpose of this committee is to provide support in
identifying, obtaining, and managing funding for watershed management activities.

Scientific and Technical Advisory Committee (STAC): The STAC are experts that provide
guidance, advice, and recommendations to the Guanica Steering Committee on matters related
to science, technology, and research in the Guanica Bay watershed. The STAC will also identify
and prioritize research projects for the watershed.

Citizens Advisory Committee: This committee will facilitate communication and collaboration
between the Guanica Steering Committee and communities in the Guadnica Bay watershed. It
will represent the interests and concerns of the community and ensure that these are considered
in decision-making processes.

Policy and Advocacy Committee: This committee helps to evaluate existing policies and
develop and recommend new policies and strategies that align with the goals and objectives of
the Gudnica Bay Watershed.
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Implementation and Monitoring Committee: This committee will help to oversee and manage
projects and initiatives related to the Guanica Bay Watershed. This will include the development
of implementation and monitoring strategies and systems.

IMPLEMENTATION OF THE GUANICA GOVERNANCE STRUCTURE

A list of actions to implement and fulfill the goals and objectives of the Guanica Governance
Structure are listed below.

1. Create and fill positions for the leads and supporting members for the governance
structure committees

The first step to implement the Guanica Governance Structure is to create each committee. The
Guanica Steering Committee has already been established, and Protectores de Cuencas is
already the watershed coordinator, so the remaining committees to create are the Financial
Advisory Committee, Science and Technology Advisory Committee, Citizens Advisory
Committee, Policy Advisory Committee, and Implementation and Monitoring Committee. One
or more people should lead the committee, and each committee should develop their own goals
and objectives. Committee members will decide how often they meet and plan each meeting to
reach these goals and objectives. Committee leads should participate in the steering committee
meetings and report their efforts to the steering committee.

2. Update the watershed management plan every five years

A watershed management plan acts as a basis for decision-making and prioritizing watershed
management actions. The Guanica Bay watershed management plan was updated in 2024, and
should continue to be updated every five years. This includes updating watershed inventories
and assessments, such as water quality, habitat, land use, and socio-economic factors, as well as
reviewing and adapting goals and recommended projects, as necessary. Periodically reviewing
and updating the plan will help to re-prioritize management actions as things change overtime,
allowing for long-term sustainability and resilience of the watershed.

3. Identify and secure adequate funding and resources to support the implementation of the
plan

Funding for the implementation of actions recommended in the Guanica Bay watershed
management plan principally come from grants. These efforts can be expanded by exploring
additional partnerships with government agencies, academia, research institutions,
organizations, and community groups to leverage expertise and resources.

4. Implement recommended management actions

Recommended management actions can include management actions in the Gudanica Bay
watershed management plan, as well as actions recommended by the steering committee.
Actions could include implementing best management practices, land-use regulations, water
quality monitoring, conservation measures, and public education initiatives, among others.
Responsibilities for implementing specific management actions should be allocated to the
appropriate stakeholders.

5. Establish a monitoring and evaluation framework

This framework is important to assess the effectiveness of implemented actions and measure
progress towards achieving the watershed goals. Monitoring also allows for adaptive
management and identification of necessary adjustments to the watershed management plan.
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6. Foster active engagement and collaboration among stakeholders and communities

To increase engagement and collaboration among stakeholders and communities, regular
meetings, workshops, public hearings, and education programs, among others, should be held.
These activities can provide a space to promote awareness about the watershed's value, discuss
challenges, and explain the importance of individual and collective actions. Stakeholder and
community engagement helps foster a culture of stewardship and responsibility.
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APPENDIX B. LIST OF PARTICIPANTS INVITED TO PARTICIPATE AS PART OF THE

STEERING COMMITTEE
Name Position Entity Email
Mr. Robert Viqueira Executive Director Protectores de Cuencas Inc. rviqueira@pdcpr.org

Mr. Ernesto Diaz

Caribbean Regional Manager

Tetra Tech

ernesto.diaz@tetratech.com

Ms. Tania Metz

Puerto Rico Program Manager

The Nature Conservancy

tania.metz@tnc.org

Ms. Darien Lopez

Director - Bosque Estatal de
Guanica, Bosque Estatal de
Boqueron, Reserva Natural La
Parguera

DNER

dlopezocasio@drna.pr.gov

Dr. Maria Vega
Rodriguez

Program Manager

DNER - Coral Reef
Conservation and Management
Program

maria.vega@drna.pr.gov

Hon. Ismael Rodriguez

Mayor of Guanica

Municipal Government

alcalde.guanicapr@gmail.com

Hon. Angel Luis Torres
Ortiz

Mayor of Yauco

Municipal Government

gobiernomunicipaldeyauco@gmail.com
secretariayauco@gmail.com

Hon. Jason Martinez

Mayor of Lajas

Municipal Government

alcaldelajas@gmail.com
secretariamunicipallajas@gmail.com
rmontalvolajas@gmail.com

Mr. Rob Ferguson

Coral Reef Watershed
Management Specialist

NOAA Coral Reef
Conservation Program/CSS,
Inc.

rob.ferguson@noaa.gov

Mr. Fernando Lloveras

Acosta

State Resource Conservationist

San Miguel President Para La Naturaleza fernando@paralanaturaleza.org

Mr. Luis Cruz Arroyo |Caribbean Area Director USDA Najcural Rqs ourees luis.cruz-arroyo@usda.gov
Conservation Service

Mr. Mario Rodriguez USDA Natural Resources

Conservation Service

mario.rodriguez@usda.gov
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Mr. Ivan Llerandi
Roman

Position

Supervisor Fish and Wildlife
Biologist

Entity

US Fish and Wildlife Service
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Email

ivan_Llerandi-roman@fws.gov

Ms. Alexandra Galindo

Fish Biologist

US Fish and Wildlife Service

alexandra_galindo@fws.gov

Dr. David Cuevas

Geologist and Lead Physical
Scientist

US Environmental Protection
Agency - Region 2

cuevas.david@epa.gov

Ms. Evelyn Huertas

Caribbean Environmental
Protection Division

US Environmental Protection
Agency - Region 2

huertas.evelyn@epa.gov
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APPENDIX C. DRAFT MEMORANDUM OF UNDERSTANDING

(DRAFT) MEMORANDUM OF UNDERSTANDING AMONG
MUNICIPALITY OF GUANICA
MUNICIPALITY OF YAUCO
MUNICIPALITY OF LAJAS
PUERTO RICO DEPARTMENT OF NATURAL AND ENVIRONMENTAL RESOURCES
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
USDA NATURAL RESOURCES CONSERVATION SERVICE
UNITED STATES FISH AND WILDLIFE SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
THE NATURE CONSERVANCY
PARA LA NATURALEZA
AND
PROTECTORES DE CUENCAS INC.

This memorandum of understanding (MOU) is made and entered into between the Municipality of
Guanica, Municipality of Yauco, Municipality of Lajas, United States Environmental Protection Agency
(EPA), United States Department of Agriculture (USDA) Natural Resources Conservation Service
(NRCS), United States Fish and Wildlife Service (USFWS), National Oceanic and Atmospheric
Administration (NOAA), Puerto Rico Department of Natural and Environmental Resources (DNER),
The Nature Conservancy, Para la Naturaleza, and Protectores de Cuencas Inc. (PDC), (together, the
Parties).

I. Purpose:

The purpose of this MOU is to establish a communication framework for cooperation among the parties
mentioned above to work together towards the common goal of effectively managing and protecting the
Guanica Bay watershed’s natural resources by advancing the Guanica Bay integrated watershed
management plan.

II. Background

The Guanica Bay watershed is in southwest Puerto Rico, and spans eight municipalities and seven
subwatersheds. It was identified as a priority watershed for coral reef conservation by the Puerto Rico
Department of Natural and Environmental Resources (DNER) and by the National Oceanic and
Atmospheric Administration (NOAA) in 2008. Shortly thereafter, the first Guanica Bay watershed
management plan was completed, and in 2009, the watershed became the first watershed priority site for
the United States Coral Reef Task Force (https://www.coralreef.gov/). Since 2010, there have been
ongoing efforts to coordinate and implement projects for the management of the watershed. In 2023, the
watershed management plan was updated by the community-based non-profit organization Protectores de
Cuencas Inc.
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Land-based sources of pollution, identified as a high management priority topic for the NOAA Coral
Reef Conservation Program and the DNER, were identified as a main threat to coastal and marine
environments of the Guanica Bay watershed. Critical issues identified in the watershed related to the land-
based sources of pollution impact on the nearshore ecosystems include upland erosion in the coffee growing
regions, reservoir sedimentation and transport, in-stream channel erosion, the loss of the historic Guanica
Lagoon, legacy contaminants, and sewage treatment. Ongoing management activities include the
implementation of best management practices and green infrastructure to reduce land-based sources of
pollution and erosion threats to waterbodies as well as nearshore coastal ecosystems, and reforestation in
wildfire prone areas in the Guéanica Dry Forest, among others. Monitoring efforts in the watershed have
ranged from sediment mobilization to coral reef condition assessments.

The focus of this initiative is to join resources, including expertise and funding, to conserve and restore
the Guanica Bay watershed through collaborative intersectoral efforts to implement the integrated
watershed management plan. This MOU emphasizes the commitment of working in partnership to
exchange information to facilitate, evaluate and deliver actions in the Guanica Bay watershed, identified
within the integrated watershed management plan.

III. Working Principle

The development of this MOU is based on the working principal that the Guanica Bay watershed is a
geographic priority area of work for all signatories of this MOU, and that the signatories agree with the
Guaénica Bay integrated watershed management plan and its implementation. Through this MOU, the
parties will:

e  Work collaboratively and in partnership through an established working group.
e Exchange information related to interested parties or citizens between listed partners and for the
implementation of the Guanica Bay integrated watershed management plan.

e Share and collaborate to obtain funding opportunities that will support conservation and
management initiatives for natural resources in the Guanica Watershed.

IV. Guiding Principles

Sharing expertise by drawing on partners’ specific area of experience.

Sharing data to use the best information available and to prevent duplication of efforts.

Pooling technical and financial resources for more effective implementation

Providing encouragement and support to one another.

Motivation and commitment to the conservation and management of the Gudnica Bay

watershed.

e Encouraging innovation and experimentation to develop novel and challenging new ways of
working in the conservation of natural resources and welfare of the people.

e Maintaining privacy while managing participants contact information, which shall not be shared

or used outside of the partners listed above for any purpose other than the implementation of this

initiative.

V. Modification of Agreement

This MOU constitutes the full, complete, and entire agreement between the parties hereto. No
modification or amendment of this MOU shall be binding on any of the parties unless such modification or
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amendment shall be in writing executed in duplicate by all of the parties hereto, attached to this MOU, and
incorporated in and by reference made a part of this MOU.

VI. Termination of Agreement

Any party to this MOU may withdraw with a 60-day written notice. Such withdrawal shall be effective
60-days from the date such written notice is provided to the other party or parties to the agreement.

VII. Terms and Conditions

A. This MOU takes effect upon signatures of the Parties and remains in effect for five (5) years from the date
of execution. After the initial period of five (5) years the MOU may be reviewed and renewed for an additional
five (5) years. In the event of termination by one of the parties, the other parties may initiate a new MOU
between them.

B. This MOU is not intended to, and does not create any right, benefit, or trust, responsibility, substantive
or procedural, enforceable at law or equity, by any party against the United States, its agencies, its officers, or
any person.

C. This MOU does not affect or modify existing regulations or agency responsibilities and authorities. It
specifically does not commit any agency to activities beyond the scope of its mission and authorities under its
organic statutes.

D. This MOU is neither a fiscal nor a funds obligation document. Nothing in this agreement may be
construed to obligate any of the parties mentioned above to any current or future expenditure of resources.
Any endeavor involving reimbursement or contribution of funds between the parties to this MOU will be
handled in accordance to applicable regulations and procedures. Such endeavor will be outlined in separate
agreements that shall be made in writing by representatives of the parties and shall be independently
authorized in accordance with appropriate statutory authority. This MOU does not provide such authority.

E. The Parties will handle their own activities and utilize their own resources, including the expenditure of
their own funds, in pursuing the goal. Each party will carry out its separate activities in a coordinated and
mutually beneficial manner.

F. Any information furnished to the Federal Government under this agreement is subject to the Freedom
Information Act (5 U.S. C. 552).

G. All activities and programs, conducted under this MOU shall be in compliance with the nondiscrimination
provisions contained in Titles VI and VII of the Civil Rights Act of 1964, as amended; Civil Rights Restoration
Act of 1987 (Public Law 100-250); and other nondiscrimination statutes: namely, Section 504 of the
Rehabilitation Act of 1973, Title IX of the Education Amendment of 1972, and the Age Discrimination Act
of 1975. They will also be accordance with regulations of the Secretary of Agriculture (7 C.F.R.15, Subparts
A & B), which provide that no person in the United States shall on the grounds of race, color, national origin,
age, sex, religion, marital status, or handicap be excluded from participation in, be denied the benefits of, or
otherwise be subjected to discrimination under any program or activity receiving Federal financial assistance
from any agency.

H. All activities conducted under this MOU shall be in compliance with the Drug-Free Workplace Act of
1988 (Public Law 100-690, Title V, Subtitle D).

I. This MOU in no way restricts the parties from working together or participating in similar activities with
other public or private agencies, organizations, and individuals.

J.  Any public notices or press releases issued by any of the parties with respect to this MOU or any related
activities shall be subject to review and approval, in advance, by all parties to this agreement.
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K. All parties will ensure that its employees have the proper training and certification required to conduct
activities under this MOU.

L. It is agreed by the parties hereto that, in the performance of this MOU, employees or agents of each
respective party are not to be considered employees of the other party or parties.

M. The participation of each party to this agreement in activities conducted pursuant to this MOU is not
intended to place any of the parties or their representatives in a position of incurring tort liability arising from
an action of the other party. Each party is responsible for any injury or property damage to third parties
caused by negligence of its own employees acting within the scope of their employment/official duty subject
to such limitation as may be prescribed by applicable laws. Specifically, tort liability arising from negligent or
wrongful acts or omissions of Federal employees acting within the scope of employment shall be adjudicated
pursuant to the Federal Tort Claims 28 U.S.C. Section 2671 et seq., the Federal Employees Compensation
Act, U.S.C. Section 8101 et seq., or such other federal legal authority as may be pertinent. Likewise, tort
liability arising from negligent or wrongful acts or omissions of the Department of Natural and Environmental
Resources employees while acting within the scope of official duty shall be governed by the provisions of the
laws of the Commonwealth of Puerto Rico.

N. The parties agree to implement the provisions of this MOU to the extent personnel are available and
budgets allow. In addition, nothing in the MOU is intended to supersede any laws, regulations, or directives
by which the parties must legally abide.

In accordance with Federal civil rights law, participants in this MOU shall not discriminate based on race, color, national
origin, religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital status,
family / parental status, income derived from a public assistance program, political beliefs, or reprisal or retaliation for prior
civil rights activity, in any program or activity conducted under this MOU.

Signatures

In witness whereof, the parties to this MOU through their duly authorized representatives have executed
this MOU on the days and dates set out below, and certify that they have read, understood, and agreed to the
terms and conditions of this MOU as set forth herein.

Once finalized, expected signatories of this MOU include:

Hon. Ismael Rodriguez Ramos, Mayor, Municipality of Guanica

Hon. Angel Luis Torres Ortiz, Mayor, Municipality of Yauco

Hon. Jayson Martinez Maldonado, Mayor, Municipality of Lajas

Robert Viqueira Rios, Executive Director, Protectores de Cuencas Inc.

TBD, Representative of the National Oceanic and Atmospheric Administration

Evelyn Huertas, Environmental Scientist, United States Environmental Protection Agency,
Region 2

Luis Cruz Arroyo, Caribbean Area Director, USDA Natural Resources Conservation Service
Edwin E. Muiiz, Field Supervisor, United States Fish and Wildlife Service

Anais Rodriguez Vega, Secretary, Department of Natural and Environmental Resources
Tania Metz Estrella, Puerto Rico Program Manager, The Nature Conservancy

Fernando Lloveras San Miguel, President, Para La Naturaleza
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APPENDIX D: PRIORITY PROJECTS IN THE GUANICA BAY WATERSHED

The main types of projects recommended for the Guédnica Bay watershed are stormwater treatment, nutrient

reduction, soil stabilization, and pollution prevention.

o Stormwater Treatment Projects: A total of 22 sites in the GBW were identified that could benefit from
stormwater treatment projects (Figure 8, Table 2, and Table 3), which include using green infrastructure
and impermeable surfaces that serve as biofilters.

Legend

@ swp
| (% RioLoco Watersheds -

Figure 8. Map of the locations for 22 recommended stormwater treatment projects for the Gudnica Bay watershed.

e Nutrient Reduction Projects: These projects include treating community outfalls with bioretention
components using biochar and other nutrient removal elements. PDC has identified 8 sites to implement

nutrient reduction practices (Figure 9, Table 4, and Table 5).
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Figure 9. Map of locations for recommended nutrient reduction projects in the Gudnica Bay watershed.

Soil Stabilization Projects: These projects consist of rapid re-stabilization of bare soils using vegetation,
generally with more native and stable forms of vegetation. This can include hydroseeding projects as well
as using a combination of best management practices to remove water from roadways, reduce the velocity
of water, and inclusion of drainage areas to filter water. PDC has identified 49 sites that could benefit from
soil stabilization practices in the GBW (Figure 10, Table 6, and Table 7).
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Figure 10. Map of the locations of recommended soil stabilization projects in the Gudnica Bay watershed.

e Pollution Prevention: These projects include an approach of direct engagement and collaboration with
key stakeholders, including entities and individuals responsible for contributing to pollution. A list of
proposed projects for pollution prevention are included in Table 1.

Table 1. List of recommended actions for proposed pollution prevention projects.

Action Description Cost Estimated Possible Possible Matching Partner
Scale  cost range Funding
($K) Partners
PP-1 | Watershed coordination [Medium| 150to 200 | DNER, NOAA, | PDC, Planning Board, NOAA, DNER
team per year JP
PP-2 Revise and update Small 25to 75 EPA NOAA, PRASA, PDC

municipal ordinances
regulating usage of
herbicides in public areas

PP-3 Heavy machine best Small 25to 75 EPA, NOAA, PDC, NACD
practices workshops NFWF, NRCS
PP-4 | Orientation of domestic Small 25to 75 EPA, NOAA, PDC, PRASA,
waste waters and septic NFWF

system maintenance

PP-5 | MS4 compliance assistance Small 25to 75 EPA NOAA, NFWF
for municipalities
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Estimated Possible Possible Matching Partner
cost range Funding
($K) Partners
PP-6 | Elevating energy efficiency | Small 25to 75 EPA, LUMA, DNER
to optimize energy
consumption.

PP-7 Develop and promote  |Medium| 150to 200 | NRCS, NOAA, PDC, NACD, Planning Board,
guidelines for the NFWF, EPA, Department of Agriculture
construction and DNER

maintenance of dirt roads

Additionally, PDC recommends including the following projects for watershed restoration.

o Large Scale Reforestation: Reforestation of 50,000+ native trees and shrubs to affect areas damaged from
wildfires or deforestation in the GBW.

e Conversion from sun to shade grown coffee: Supporting farmers to convert their sun grown coffee to
shade grown coffee. Shade grown coffee farming reduces soil erosion, reduces the amount of water needed,
provides wildlife habitat, and has higher yields than sun grown coffee. This project will include the
propagation of native tree and shrub species that can be used on shade grown coffee farms and that can
be provided to underserved farmers.
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Table 2. List and description of proposed projects for stormwater treatment in the Gudnica Bay watershed.

Est. Est. . Sewer
Observations Impervious Drainage cooglli’nsa tes Ownership EXIStglfeLand Infrastructure
Cover (%) Area (acres) Service?
Multiple areas for BMP .
SWP_1 | implementation with onsite 90% 5 (T OTosN, | Fankng | pypiic Utban Yes
modifications. -66.904928 area Commercia
Multiple areas for BMP
implementation. Adjacent green o 17.978183, Parking . Urban
SWF_2 area for potential additional 100% L -66.904266 area Private Commercial Yes
treatment.
Multiple areas for BMP
implementation. Adjacent green o 17.974480, Parking . Urban
SHES e o st el i) 1o e 66.905108 | area LEGILE Institutional Yes
treatment.
Limited areas for BMP Public
implementation. Adjacent green o 17.973930, . Urban
SWP_4 area for potential additional 100% 2 -66.912983 \Zferelfs Public Industrial Yes
treatment.
Multiple areas for BMP . .
. . . 18.027784 . . High Density
0, )
SWP_5 1mp1err11::11;ciaz;[‘1;rllér1;/lult1ple 100% 20 -66.868932 Roadside Public Urban Yes
. High Density
SWP 6 Multiple areas for BMP 75% 6 18030575, | p.ying | Public Urban Yes
implementation -66.867988 -
Institutional
Multiple areas for BMP 0 18.029363, . . Urban
S implementation. B : -66.866801 i LewtElie Residential e
. High Density
SWP_8 Suitable area for BMP 75% 2 18029290, | 4ing | Public Utban, Yes
implementation. -66.869146 L
Institutional
Limited area for BMP o 18.024671, . High Density
DD implementation. LD 2 -66.868088 Iz LEwtElie Urban e
. High Density
SWP_10 Suitable area for BMP 100% 20 18023650, | & :hage | Public Utban, Yes
implementation. -66.868943 . .
Residential
. High Density
SWP_11 BATEG(ELE® ceers o 1EMA TP 75% 7 WIS, | mides | e Uktbere, Yes
implementation. -66.867494 . .
Residential
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Est. Est. GPS Existing Land Sewer
Observations Impervious Drainage . Type Ownership 8 Infrastructure
coordinates Use .
Cover (%) Area (acres) Service?
. Public .
Suitable area for BMP o 17.972568, . Medium
SWFP_12 implementation. 40% 3 -66.900347 \X(r)gs Public Density Urban Yes
. Green Low density
SWP_13 Suitable area for BMP 75% 3 N ere | areas, Public Urban Yes
P ) ) Parking Institutional
. High Density
SWP_14 Mu!nple areas fqr BMP 100% 2 18.034712, Parking Private Urban Yes
implementation. -66.874201 .
Industrial
Multiple areas for BMP Medium
implementation. Adjacent Public o 18.046739, . . Density
DD Land has the potential additional LD A -66.871368 I gg Emi LEwtElie Urban, e
treatment. Residential
. High Density
SWP_16 Suitable area for BMP 100% 6 17977887, | piiking | Public Utban, Yes
implementation. -66.902434 .
Industrial
. High Density
SWP_17 Bilnlatelle ariers o 121402 100% 4 17.976202, | b, king |  Public Urban, Yes
implementation. -66.903299 .
Industrial
. Parking, High Density
SWP_18 Multiple areas for BMP 75% 4 17.976652, | " Green Public Urban, Yes
implementation. -66.906747 . .
areas Residential
.. . High Density
SWP_19 lelted areas fo_r BMP 100% 2 17.979250, |Communit Public Wi, Yes
implementation. -66.906142 | y Outfall .
Industrial
e High Density
SWP_20 Limited areas for BMP 100% 3 17.965004, | p . 4ing Public Utban, Yes
implementation. -66.904703 . .
Residential
Medium
Multiple areas for BMP . 18.018864, . . Density
SR implementation. 1o 2 66.873009 | Tarking | Private Utban, No
Commercial
Multiple areas for BMP Low Density
implementation. Adjacent Public o 18.044255, Public .
SWFP_22 Land has the potential additional 40% 6 -66.886342 Park Public U.r ban,. No
treatment Residential
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Permits/Authorization

Possible funding
partners

Possible
matching partner

Bioretention, NEPA, General EPA, NOAA, DNER, PDC
SWP_1 Raingarden, Small (25—45 30% Simple |No Construction Permit, EQB, NFWF, D
; .. P Municipality
Bioswale Municipal Municipality
Bioretention, NEPA, General PDC,
SWP_2 Raingarden, Small |25—45 30% Simple |No Construction Permit, EPA, NOAAT DNER’ Municipality,
. NFWF, Municipality .
Bioswale Landowner Burger King
Bioretention INEL 2, Gl
. ’ . Construction Permit EPA, NOAA, DNER, [PDC
0 ) ) ) ) )
SWP_3 Rgmgarden, Small |25—45 30% Simple |No Vit b NFWF N e
Bioswale .
Authority
Bioretention, NEPA, General
SWP_4 Raingarden, Small |25—45 30% Simple |No Construction Permit, EPA, NOAAZ DNER’ PDC.’ .
. . NFWF, Municipality |Municipality
Bioswale Municipal
Bioretention, o . General Construction EPA, NOAA, DNER, |PDC,
Sz Raingarden Saell 2565 S Sl NG Permit, Municipal NFWF, Municipality |Municipality
Bioretention NEPA, General PDC,
. ’ . Construction Permit EPA, NOAA, DNER, |Municipality
) ] ) ) ] )
SWP_6 gf;?v%igen’ Small 12545 30% Simple  |No Municipal, Public NFWF, Municipality |Public Buildings
Buildings Authority Authority
Bioretention NEPA, General PDC,
SWP_7  |Raingarden,  |Small |25—45  |30% Sl [Ny | Sosiin Lot LE12Y NOI‘.A*A’ IDINIZIE, M“??Clpal.it%
Bioswale qu1§:1pa1, Pub ic Municipality Public Bul dings
Buildings Authority Authority
Bioretention NEPA, General PDC,
. ’ . Construction Permit NRCS, EPA, NOAA, [Municipality
) ] ) ) E] )
SWPS  |Dioswale, Small 12545 130% Simple  INO |y nicipal, Public USFS, DNER Public Buildings
5 Buildings Authority Authority
. . NEPA, General
swpg (bloretention, g i 2545  [30% Shgle |No  Cosmeten Sy, |y Noetty DNIEE, DG,
Bioswale .. Municipality Municipality
Municipal
Bioretention NEPA, General NRCS, EPA, NOAA, PDC
SWP_10 . ’ Small |25—45 30% Simple |No Construction Permit, DNER, NFWF, DL
Bioswale . o Municipality
Municipal Municipality
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Est. cost . . Topo . .. Possible funding Possible
engineerin Permits/Authorization .
range ($K) . survey partners matching partner
g design
Bioretention, Commaciion permit, |NRCS,EPA,NOAA, PP
SWP_11 Bioswale, Small |25—45 30% Simple |No Municipal. Publi ’ DNER, NFWF, Publi ]1; 'ldy,
Raingardens unicipal, fubuc Municipality ublic Bulldings
Buildings Authority Authority
Bioretention, NEPA, General
SWP_12 Bioswale, Rain  |Small |25—45 30% Simple |No Construction Permit, EPA, NOAAZ DNER’ PDC.’ .
.. NFWF, Municipality |Municipality
Garden Municipal
Bioretention, Contraction permit, [EPA/NOAA, USFS, /o=
SWP_13  [Bioswale, Rain |Small [25—45  [30% Simple [No o b IDNER, NFWF, icipaty,
Garden qugpal, Pub11q e Public Buﬂdmgs
Buildings Authority Authority
Bioretention, NEPA, General PDC,
SWP_14  |Raingarden, Rain [Small |25-45  |30% Simple |No  |Construction Permit, | ol NOAA USES, lyr) icipality,
. DNER, NFWF,
Garden Municipal, Landowner Landowner
Bioretention, NEpA, General  |EPA,NOAA, USFS, |PDC,
SWP_15 Bioswale, Small [25—45 30% Simple |No . . ’ DNER, NFWF, Municipality,
. Municipal, Adjacent L
Raingarden Municipality Landowners,
Landowners
Bioretention NEPA, General EPA, NOAA, USFS, PDC
SWP_16 . ’ Small |25—45 30% Simple |No Construction Permit, DNER, NFWF, D
Bioswale . o Municipality
Municipal Municipality
Bioretention NEPA, General EPA, NOAA, USFS, PDC
SWP_17 . ’ Small |25—45 30% Simple |No Construction Permit, DNER, NFWF, DL
Bioswale .. L Municipality
Municipal Municipality
Bioretention, NEPA, General |EPA, NOAA, USFS, |PDC,
SWP_18 Bioswale, Small |25—45 30% Simple |No .. . ’ DNER, NFWF, Municipality,
. Municipal, Adjacent L
Raingarden L Municipality Landowners,
andowners
Bioretention NEPA, General EPA, NOAA, USFS, PDC
SWP_19 . ’ Small |25—45 30% Simple |No Construction Permit, DNER, NFWF, DL
Bioswale . S Municipality
Municipal Municipality
Bioretention NEPA, General EPA, NOAA, USFS, PDC
SWP_20 . ’ Small |25—45 30% Simple |No Construction Permit, DNER, NFWF, L.
Bioswale . A Municipality
Municipal Municipality
Bioretention NEPA, General EPA, NOAA, USFS, PDC,
SWP_21 Bioswale ’ Small [25—45 30% Simple |No Construction Permit, DNER, NFWF, Municipality,
Municipal, Landowner |Municipality Landowner
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0,
Cost  Est. cost ESt'. A . Topo H&H . .. Possible funding Possible
engineerin Permits/Authorization .
scale range ($K) it survey study partners matching partner
Bioretention, NEPA, General EPA, NOAA, USFS,
Bioswale, Rain Construction Permit, DNER, NFWF,

garden Municipal Municipality

PDC,
Municipality

Table 4. List and description of recommended projects for nutrient reduction practices in the Gudnica Bay watershed.

Observations Estimated Estimated GPS Type Ownershi  Existing Sewer
Treatment Drainage coordinate P Land Use Infrastructure
Practice area Area (acres) S Service?
(acres)

NRP_1 Enough available area with apparent 4 80 18.03116, Community  Public Urban, No
topographic condition suitable for Treatment -67.01040 Outfall Agriculture
Wetlands implementation.

NRP_2 Enough available area with apparent 3 30 18.02736, Community =~ Public Urban, No
topographic condition suitable for Treatment -66.98236 Outfall Agriculture
Wetlands implementation.

NRP_3 Guanica Lagoon Restoration Project 900 9,800 17.99636,  Wetland Public Urban, No

-66.92657 Agriculture

NRP_4 Guanica Sewage Treatment Plant Treatment 7 N/A 17.96809, Treatment Public Urban Yes
Wetland Project. Project has started but has -66.90979  Wetland
no funds for completion

NRP_5 Enough available area with apparent 10 100 17.96634, Community  Public Urban Yes
topographic condition suitable for Treatment -66.91085 Outfall
Wetlands implementation.

NRP_6 Sufficient available area with apparent 3 20 17.96041, Community = Public Urban No
topographic condition suitable for Treatment -66.93211 Outfall

Wetlands implementation. Residential area
with direct sewage outfall to the Guanica

Bay

NRP_7 Limited area for project implementation. N/A 8 17.97144, Community  Public Urban No
Installation of sealed septic tanks for truck -66.92762 Outfall
service. Hotel and Institutional area.

NRP_8 Enough available area with apparent 2 60 17.99928, Community = Public Urban, No
topographic condition suitable for Treatment -66.97333 Outfall Agriculture

Wetlands implementation.
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Cost Estimated Estimated Topo. H&H Permits/ Authorization = Possible Funding Possible
scale cost range Engineerin Survey Study Partners Matching
($K) g Partner
Design (%)
NRP_1 Treatment Small 106—125 100% Detailed Yes NEPA, General EPA, NOAA, PDC,
Wetlands Construction Permit, DNER, NFWF, Municipality,
Municipal/ PRASA EQB, Municipality PRASA
NRP_2 Treatment Small  106—125 100% Detailed Yes NEPA, ACOE, General EPA, NOAA, PDC,
Wetlands Construction Permit, DNER, NFWF, Municipality,
Municipal/Land Authority Municipality Land Authority
NRP_3 Lagoon Large M 100% Detailed Yes NEPA, ACOE, General EPA, NOAA, PDC,
Restoration Construction Permit, DNER, NFWF, Municipality,
Municipal/Land Authority USFWS, Land Authority,
Municipality DNER
NRP_4 Treatment Medium  266—305 100% Detailed Yes NEPA, ACOE, General EPA, NOAA, PDC,
Wetlands Completed  Complete Completed Construction Permit, DNER, NFWF, Municipality,
d Municipal/Land Authority Municipality PRASA
(Completed)
NRP_5 Treatment Medium  266—305 100% Detailed Yes NEPA, ACOE, General PRASA, PDC, DNER,
Wetlands Construction Permit, Municipality, Municipality
Municipal/PRASA Landowners
NRP_6 Treatment Medium  266—305 100% Detailed Yes NEPA, ACOE, General PRASA, EPA, PDC,
Wetland Construction Permit, NOAA, DNER, Municipality,
Municipal/Land Authority, NFWF, USFWS, Land Authority
PRASA, EPA Municipality
NRP_7 Bioretention, Medium 126—165 30% Simple No NEPA, General EPA, NOAA, PDC,
Floating Construction Permit, DNER, NFWF, Municipality,
Treatment Municipal/Land Authority Municipality Land Authority
Wetland
NRP_8 Septic Tank Large 546— 100% Detailed Yes NEPA, General NRCS, EPA, PDC,
Recovery/ Construction Permit, NOAA, USFS Municipality,
connection to Municipal/Land Authority PRASA

sewer system
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Table 6. List and description of recommended soil stabilization practices in the Gudnica Bay watershed.

Observations Est. unstable Est. GPS Owner Existing Slope
soil area (acres) distance from coordinates ship land cover/ type
stream or Land use
coastline (m)
SSP-1 Cattle area close to stream. 39 0 18° 3'29.29"N | Cattle farm, | Private | Pastureand | Steep
Includes dirt roads. Maximum 66°52'28.86"W Dirt road Hay / SR-
exposed soil during dry season. EP-A
Area is part of the southern
agricultural corridor.
SSP-2 | Cattle area close to stream. Need 15 0 18° 3'19.28"N Cattle farm, | Private | Pasture and | Moder
for improved riparian vegetation. 66°52'13.55"W Dirt road Hay / SR- ate to
Includes dirt roads. Area is part of EP-A Steep
the southern agricultural corridor.
SSP-3 | Cattle area close to stream. Need 34 0 18° 3'12.87"N | Cattle farm, | Private | Pasture and | Moder
for improved riparian vegetation. 66°52'16.94"W Dirt road Hay / SR- ate to
Includes dirt roads. Area is part of EP-A Steep
the southern agricultural corridor.
SSP-4 | Cattle area close to stream. Need 21 0 18° 3'6.30"N Cattle farm, | Private | Pasture and | Moder
for improved riparian vegetation. 66°52'16.93"W Dirt road Hay / SR- ate to
Includes dirt roads. Area is part of EP-A Steep
the southern agricultural corridor.
SSP-5 | Cattle area close to stream. Need 35 0 18° 3'0.36"N Cattle farm, | Private | Grassland / | Moder
for improved riparian vegetation. 66°52'26.81"W Dirt road SR-EP-A ate to
Includes dirt roads. Area is part of Steep
the southern agricultural corridor.
SSP-6 Quarry operation and dirt road 25 35 18°1'25.47"N | Mining and | Private | Bare / SRC | Moder
network. 66°52'48.96"W Dirt roads ate
SSP-7 Dirt road network with some 15 135 18°1'47.16"N Dirt roads Private Shrub, Moder
segments providing access to a 66°52'37.83"W and Grassland, ate to
water tank owned by the Public | Bare / SRC, | Steep
Commonwealth of Puerto Rico Vial
SSP-8 Quarry operation and dirt road 16 40 18°1'53.30"N | Mining and | Private | Bare / SRC, | Moder
network. 66°52'47.21"W Dirt roads Vial ate to
Steep
SSP-9 Quarry operation and dirt road 3.5 120 18°1'57.83"N | Mining and | Private | Bare / SRC | Moder
network. 66°53'4.41"W dirt roads ate to
Steep
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Observations Est. unstable Est. GPS Existing Slope
soil area (acres) distance from coordinates land cover/ type
stream or Land use
coastline (m)
SSP- Quarry operation and dirt road 1.4 450 18° 1'57.00"N | Mining and | Private | Bare / SRC | Moder
10 network. 66°52'56.21"W dirt roads ate to
Steep
SSP- Landfill dirt road network 68 10 18° 0'7.60"N Landfill and | Public: | Bare / SRC | Moder
11 66°51'57.21"W dirt roads Yauco ate to
Munici Steep
pality
SSP- Landslide area discharging 1.9 0 18° 3'38.07"N Landslide Public: | Bare, upland | Steep
12 sediment directly to stream for 66°53'27.18"W Sabana Forest /
more than 30 years. Located in Grande SREP-E
Susta State Forest. Munici
pality
SSP- | Bare soil threatened by forest fires 3.2 280 17°57'26.78"N Bare soil Public: Grassland, | Flatto
13 in the Guanica State Forest. 66°52'15.92"W Guanic Shrub / Moder
a State SREP-EP ate
Forest
SSP- Cutslope and bare soil area that 0.8 330 18° 1'40.33"N Bare soil Public Bare, Moder
14 might compromise the stability of 66°52'31.86"W Upland ate to
a water tank used for public Forest / SU | Steep
supply.
SSP- Dirt roads in land adjacent to the 3.6 / 4,828 30 18° 3'48.33"N Dirt roads Private Upland Moder
15 Susua State Forest. meters long 66°53'30.99"W Forest / ate to
road network SREP-EP Steep
SSP- Dirt road in the Susta State 0.5 / 643 meters 60 18°5'17.27"N Dirt road Public: Upland Moder
16 Forest. long road 66°53'57.19"W Sabana Forest / ate to
network Grande SREP-E Steep
Munici
pality
SSP- Dirt road in the periphery of the 1.4 17°57'13.19"N Dirt road Private | Impervious | Flat to
17 Guanica State Forest. Segment of 400 66°56'18.36"W Surface / Moder
a paved road that is unpaved. SREP-E ate
SSP- Dirt road in the periphery of the 0.03 180 17°57'12.45"N Dirt road Private | Impervious | Flatto
18 Guanica State Forest. 66°54'41.94"W Surface / Moder
SREP-E ate to
Steep
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Observations Est. unstable Est. GPS Type Owner Existing Slope
soil area (acres) distance from coordinates ship land cover/ type
stream or Land use
coastline (m)
SSP- Dirt road network used by ATV 2.3 /3,064 20 18°6'4.972"N Dirt road Private Upland Moder
19 vehicles in the periphery. meters 3,057 18° 8'33.25"N Forest / ate to
meters long 66°52'4.112"W SREP-EH Steep
road network 66°55'22.97"W
SSP- | Dirt road network in a coffee farm 1.313/ 48 18° 8'33.25"N | Agricultural | Private Upland Steep
20 located in the headwaters of the 1,693772 meters 66°55'22.97"W dirt road Forest /
Lucchetti subwatershed long road network. SREP-A
( Hacienda Candelaria). network
SSP- | Dirt road network in a coffee farm 1.59 /1,996 10 18° 8'45.13"N | Agricultural | Private Cultivated Steep
21 located in the headwaters of the meters long 66°54'0.07"W dirt road Crop /
Lucchetti subwatershed. road network network. SREP-A
SSP- | Dirt road network in a coffee farm 1.511 /2,000 10 18°9'5.83"N Agricultural | Private Cultivated Steep
22 located in the headwaters of the meters long 66°53'12.37"W dirt road Crop /
Lucchetti subwatershed. road network network. SREP-A
SSP- | Dirt road network in a coffee farm 0.75 7 900 5 18° 7'58.18"N | Agricultural | Private Cultivated Steep
23 located in the headwaters of the meters long 66°53'15.35"W dirt road Crop /
Lucchetti subwatershed. Close to road network network. SREP-A
Rio Chiquito.
SSP- | Dirt road network in a coffee farm 2.37 / 3,000 20 18° 828.69"N | Agricultural | Private Cultivated Steep
24 located in the headwaters of the meters long 66°53'39.91"W dirt road Crop /
Lucchetti subwatershed. road network network SREP-A
SSP- | Dirt road network in a coffee farm 1.91 /2,570 60 18° 8'39.00"N | Agricultural | Private Cultivated Steep
25 located in the headwaters of the meters long 66°53'46.96"W dirt road Crop /
Lucchetti subwatershed. road network network SREP-A
SSP- | Dirt road network in a coffee farm | 4.432 / 5,800 5032 18° 8'49.06"N | Agricultural | Private Cultivated Steep
26 located in the headwaters of the meters long 66°53'48.42"W dirt road Crop /
Lucchetti subwatershed. road network network SREP-A
SSP- Dirt road network in agricultural 1.1/ 57 18° 8'58.39"N | Agricultural | Private Cultivated Steep
27 land in Rio Prieto subwatershed 464+583+298+ 66°52'22.36"W dirt road Crop /
491,394 meters network SREP-A
long road
network
SSP- Dirt road network in agricultural 0.88.5 / 330 + 39 18° Agricultural | Private Cultivated Steep
28 land in Rio Prieto subwatershed 335 + 253 8"54.81""N dirt road Crop /
+1001,018 66°52"7.77"" network SREP-A
W
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Observations Est. unstable Est. GPS Type Owner Existing
soil area (acres) distance from coordinates ship land cover/
stream or Land use
coastline (m)
meters long
road network
SSP- Dirt road network in agricultural | 0.8 / 370 + 197 47 18° 8'46.47"N | Agricultural | Private Cultivated Steep
29 land in Rio Prieto subwatershed + 528 1,095 66°52'4.24"W dirt road Crop /
meters long network SREP-A
road network
SSP- | Dirt road network in a coffee farm 1.6 / 2,145 37 18° 825.84"N | Agricultural | Private Cultivated Steep
30 located in the headwaters of the meters long 66°55'17.20"W dirt road Crop /
Lucchetti subwatershed. Dirt road road network network SREP-A
network in agricultural land in Rio
Prieto subwatershed
SSP- | Dirt road network in a coffee farm 1.9 / 2509 100 18° 8'31.33"N | Agricultural | Private Cultivated Steep
31 located in the headwaters of the meters long 66°55'9.45"W dirt road Crop /
Lucchetti subwatershed. Dirt road | road network network SREP-A
network in a coffee farm located
in the headwaters of the Lucchetti
subwatershed.
SSP- | Dirt road network in a coffee farm 0.8 /1,043 10 18° 826.08"N | Agricultural | Private Cultivated Steep
32 located in the headwaters of the meters long 66°53'45.59"W dirt road Crop /
Lucchetti subwatershed. road network network SREP-A
SSP- Dirt road network in agricultural | 0.6 / 749 meters 82 18° 8'50.43"N | Agricultural | Private Cultivated Steep
33 land in Rio Prieto subwatershed long road 66°52'18.34"W dirt road Crop /
network network SREP-A
SSP- Dirt road network in agricultural 1.3/ 1733 110 18° 8'53.20"N | Agricultural | Private Cultivated Steep
34 land in Rio Prieto subwatershed meters long 66°51'18.37"W dirt road Crop /
road network network SREP-A
SSP- Dirt road network in agricultural | 0.5 / 658 meters 310 18° 8'40.38"N | Agricultural | Private Cultivated Steep
35 land in Rio Prieto subwatershed long road 66°50'50.62"W dirt road Crop /
network network SREP-A
SSP- Dirt road network in agricultural 0.8 /1,052 230 18° 8'44.06"N | Agricultural | Private Cultivated Steep
36 land in Rio Prieto subwatershed meters long 66°50'39.39"W dirt road Crop /
road network network SREP-A
SSP- Dirt road network in agricultural 2.1/ 2,842 500 18° 8'19.69"N | Agricultural | Private Cultivated Steep
37 land in Lucchetti Rio Prieto meters long 66°50'42.53"W dirt road Crop /
subwatershed road network network SREP-A
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Observations Est. unstable Est. GPS Type Owner Existing
soil area (acres) distance from coordinates ship land cover/
stream or Land use
coastline (m)
SSP- Dirt road network in agricultural 2.1/ 2,837 330 18° 8'21.94"N | Agricultural | Private Cultivated Steep
387 land in Lucchetti subwatershed meters long 66°50'23.67"W dirt road Crop /
road network network SREP-A
SSP- Dirt road network in agricultural 1.3 /1,758 680 18° 8'33.08"N | Agricultural | Private Cultivated Steep
39 land in Rio Prieto subwatershed meters long 66°50'28.30"W dirt road Crop /
road networks network SREP-A
SSP- Dirt road network in agricultural 3.6 /4,837 0 18° 8'15.97"N | Agricultural | Private Cultivated Steep
40 land in Lucchetti subwatershed meters long 66°50'0.49"W dirt road Crop /
road network network SREP-A
SSP- Dirt road network in agricultural 2.8 /3,703 35 18° 8'6.59"N Agricultural | Private Cultivated Steep
41 land in Lucchetti subwatershed meters long 66°50'6.52"W dirt road Crop /
road network network SREP-A
SSP- Dirt road network in agricultural 3.7/ 4,894 380 18° 7'57.54"N | Agricultural | Private Cultivated Steep
42 land in Lucchetti subwatershed meters long 66°50'23.71"W dirt road Crop /
road network network SREP-A
SSP- Dirt road network in agricultural 3.5/4,635 0 18°12'12.89"N | Agricultural | Private Cultivated Steep
43 land adjacent to the Lucchetti meters long 66°49'51.91"W dirt road Crop /
reservoir. Land is of high road network network SREP-AH
hydrologic importance due to
proximity to the reservoir.
SSP- Dirt road network in agricultural 3.2/4,268 50 18°11'46.19"N | Agricultural | Private Cultivated Steep
44 land adjacent to Guayo reservoir. meters long 66°49'43.93"W dirt road Crop /
Land is of high hydrologic road network network SREP-AH
importance due to proximity to
the reservoir.
SSP- Dirt road network in agricultural 0.9 /1,148 100 18°12'36.70"N | Agricultural | Private Cultivated Steep
45 land adjacent to Guayo reservoir. meters long 66°49'54.85"W dirt road Crop /
Land is of high hydrologic road network network SREP-AH
importance due to proximity to
the reservoir.
SSP- Dirt road network in agricultural 4.5 /5,940 20 18°11'57.94"N | Agricultural | Private Cultivated Steep
46 land adjacent to Guayo reservoir. meters long 66°49'21.19"W dirt road Crop /
Land is of high hydrologic road network network SREP-A
importance due to proximity to
the reservoir.
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Observations Est. unstable Est. GPS Owner Existing
soil area (acres) distance from coordinates ship land cover/
stream or Land use
coastline (m)
SSP- Dirt road network in agricultural 6.4/ 8,580 0 18°11'33.44"N | Agricultural | Private Cultivated Steep
47 land adjacent to Guayo reservoir. | meter long road 66°49'18.11"W dirt road Crop /
Land is of high hydrologic network network SREP-AH

importance due to proximity to
the reservoir.

SSP- Dirt road network in agricultural 1.5/ 2,043 200 18°9'43.63"N | Agricultural | Private Cultivated Steep
48 land in the Guayo subwatershed. meters long 66°50'5.83"W dirt road Crop /
road network network SREP-AH
SSP- Dirt road network in agricultural 0.8 7/ 1,055 560 18° 8'45.81"N | Agricultural | Private Cultivated Steep
49 land in the Guayo subwatershed. meters long 66°48'50.81"W dirt road Crop /
road network network SREP-A

Table 7. Details of recommended projects for soil stabilization in the Guanica Bay watershed.

Cost Est. cost Est. Topo. H&H Permits/ Possible Possible matching
scale range ($K) engineering survey study Authorization funding partner
design (%) partners
SSP-1 Hydroseeding, Small 46—65 30% Simple No NEPA, USDA, NRCS, PDC, Municipality,
Riparian forested Municipal/ NOAA, Landowner
buffer, Fencing, Landowner DNER,
Dirt road NFWF
stabilization
SSP-2 Hydroseeding, Small 46—65 30% Simple No NEPA, USDA, NRCS, PDC, Municipality,
Riparian forested Municipal/ NOAA, Landowner
buffer, Fencing, Landowner DNER,
Dirt road NFWF
stabilization
SSP-3 Hydroseeding, Small 46—65 30% Simple No NEPA, USDA, NRCS, | PDC, Municipality,
Riparian forested Municipal/ NOAA, Landowner
buffer, Fencing, Land owner DNER,
Dirt road NFWF
stabilization
SSP-4 Hydroseeding, Small 46—65 30% Simple No NEPA, USDA, NRCS, PDC, Municipality,
Riparian forested Municipal/ NOAA, Landowner
buffer, Fencing, Landowner
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Cost Est. cost Est. Topo. H&H Permits/ Possible Possible matching
scale range ($K) engineering survey study Authorization funding partner
design (%) partners
Dirt road DNER,
stabilization NFWF
SSP-5 Hydroseeding, Small 46—65 30% Simple No NEPA, USDA, NRCS, | PDC, Municipality,
Riparian forested Municipal/ NOAA, Landowner
buffer, Fencing, Landowner DNER,
Dirt road NFWF
stabilization
SSP-6 Hydroseeding, Small 46—65 30% Simple No NEPA, NOAA, PDC, AIPA, DNER,
Dirt Road Municipal/ DNER, PB, Municipality,
stabilization Landowner NFWF, AIPA, Landowner
PB
SSP-7 Hydroseeding, Small 46—65 30% Simple No NEPA, NOAA, PDC, AIPA, DNER,
Dirt Road Municipal/ DNER, PB, Municipality,
stabilization Landowner NFWF, AIPA, Landowner
PB
SSP-8 Hydroseeding, Small 46—65 30% Simple No NEPA, NOAA, PDC, AIPA, DNER,
Dirt Road Municipal/ DNER, PB, Municipality,
stabilization Landowner NFWF, AIPA, Landowner
PB
SSP-9 Hydroseeding, Small 46—65 30% Simple No NEPA, NOAA, PDC, AIPA, DNER,
Dirt Road Municipal/ DNER, PB, Municipality,
stabilization Landowner NFWF, AIPA, Landowner
PB
SSP-10 Hydroseeding, Small 46—65 30% Simple No NEPA, NOAA, PDC, AIPA, DNER,
Dirt Road Municipal/ DNER, PB, Municipality,
stabilization Landowner NFWF, AIPA, Landowner
PB
SSP-11 Hydroseeding, Medium | 126—165 100% Detailed | Yes NEPA, DNER, PDC, DNER, EPA,
Dirt Road Municipal, NFWFEF, EPA, Municipality, ADS
stabilization, DNER ADS
Sediment
retention ponds
SSP-12 Hydroseeding, Small 46—65 30% Simple No | NEPA, Sabana DNER, PDC, DNER, USGS,
Riparian buffer Grande USFWS,
reforestation. Municipality, Municipality
DNER
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Cost Est. cost Est. Topo. H&H Permits/ Possible Possible matching
scale range ($K) engineering survey study Authorization funding partner
design (%) partners
SSP-13 Hydroseeding, Small 46—65 30% Simple No DNER, DNER, USFS, | PDC, PLN, DNER,
Reforestation, Guanica USFWS, PLN USFS, USFWS,
Fire Breakers. Municipality
SSP-14 Hydroseeding, Medium | 126—165 100% Detailed | Yes NEPA, PRASA, PDC, PRASA, Yauco
Cutslope PRASA, Yauco Municipality, EPA
stabilization Yauco Municipality,
Municipality, DNER, EPA
DNER
SSP-15 Dirt road Small 46—65 30% Simple No | NEPA, Sabana | PDC, DNER, | PDC, DNER, NOAA,
stabilization, Grande NOAA, NFWEF, USFWS,
sediment Municipality, NFWF, Municipality
retention ponds. DNER USFWS,
Municipality
SSP-16 Dirt road Small 46—65 30% Simple No | NEPA, Sabana | PDC, DNER, | PDC, DNER, NOAA,
stabilization, Grande NOAA, NFWF, USFWS,
sediment Municipality, NFWF, Municipality
retention ponds. DNER USFWS,
Municipality
SSP-17 Dirt Road Small 46—65 30% Simple No NEPA, DNER, PDC, DNER, NOAA,
stabilization DNER, NOAA, NFWF, USFWS,
Municipality NFWF, Municipality
USFWS,
Municipality
SSP-18 Dirt road Small 46—65 30% Simple No NEPA, DNER, PDC, DNER, NOAA,
stabilization DNER, NOAA, NFWF, USFWS,
Municipality NFWF, Municipality,
USFWS, Landowner
Municipality
SSP-19 Dirt road Small 46—65 30% Simple No NEPA, DNER, PDC, DNER,
stabilization, DNER, PRASA, PRASA, PREPA,
sediment Municipality, PREPA, NOAA, NFWF,
retention ponds PREPA NOAA, Municipality,
NFWF, Landowner
Municipality,
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Cost Est. cost Est. Topo. H&H Permits/ Possible Possible matching
scale range ($K) engineering survey Authorization funding partner
design (%) partners
SSP-20 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER,
stabilization DNER, DNER, NOAA, ,
Municipality, | NOAA, NRCS | Municipality, NRCS,
Landowner DA, Landowner
SSP-21 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-22 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-23 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-24 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-25 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-26 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-27 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-28 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
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Cost Est. cost Est. Topo. H&H Permits/ Possible Possible matching
scale range ($K) engineering survey Authorization funding partner
design (%) partners
SSP-29 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-30 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-31 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-32 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-33 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-34 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-35 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-36 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-37 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
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Cost Est. cost Est. Topo. H&H Permits/ Possible Possible matching
scale range ($K) engineering survey Authorization funding partner
design (%) partners
SSP-38 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-39 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-40 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-41 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-42 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-43 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-44 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-45 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-46 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
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Cost Est. cost Est. Permits/ Possible Possible matching
scale range ($K) engineering Authorization funding partner
design (%) partners
SSP-47 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-48 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
SSP-49 Dirt road Small 46—65 30% Simple No NEPA, NFWF, PDC, DNER, NOAA,
stabilization DNER, DNER, Municipality, NRCS,
Municipality, | NOAA, NRCS DA, Landowner
Landowner
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