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Step 1: Stakeholder Engagment and Outreach (Volume 1)
• Public workshops, technical site visits of at-risk areas/infrastructure

Step 2: Evaluate Projected Climate Change Impacts and Hazards 
(Volume 2)
• A detailed climate, vulnerability, and impact assessment 

conducted for the municipality

Step 3: Develop Vulnerability and Risk Management Profiles 
(Volume 3)
• Priority hazards summarized in a risk matrix

Step 4: Identify Adaptation Strategies (Volume 3)
• Adaptation strategies identified for each vulnerability profile

Step 5: Refine Adaptation Strategies with Stakeholders and Launch 
Adaptation Plan (Volume 3)
• Survey used to refine strategies; Plan launched via social media













The project explores the 
questions of - How is Rincón 
vulnerable to climate variability 
and change? What actions 
could Rincón take to reduce 
that vulnerability? 
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The Team used the Municipal Trolley to conduct the 
Technical Site visit 

The Team summarized findings after the Technical Site 
visit 
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Exposed Wastewater Pipeline 

 

 
Distance from Wastewater Pipeline to Eroded Area 2

 



Exposed trash breaking onto the beach 

 

Broken glass and solid waste visible in ash 

 

Layers of ash and trash exposed 
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ESTUDIO SOBRE LA PERCEPCIÓN PÚBLICA DE LOS CAMBIOS CLIMÁTICOS Y LOS RIESGOS 
NATURALES SEGMENTO OESTE DE PUERTO RICO 

 
In 2009, PR DNER commissioned a survey of climate change perceptions in the territory. The survey questions 
were designed to explore risk perception and attitudes toward climate change. Rincón was one of the communities 
surveyed.  
 
The survey found that a majority of responders are aware of risk of coastal hazards. Approximately 58% of 
responders identified climate change as “very important”, and 25% identified climate change as “important”.  
 
The survey established that Puerto Rico has a relatively high awareness of coastal hazard risk generally, and to 
climate change. 
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Step 1: Stakeholder Engagment and Outreach (Volume 1)
• Public workshops, technical site visits of at-risk areas/infrastructure

Step 2: Evaluate Projected Climate Change Impacts and Hazards 
(Volume 2)
• A detailed climate, vulnerability, and impact assessment 

conducted for the municipality

Step 3: Develop Vulnerability and Risk Management Profiles 
(Volume 3)
• Priority hazards summarized in a risk matrix

Step 4: Identify Adaptation Strategies (Volume 3)
• Adaptation strategies identified for each vulnerability profile

Step 5: Refine Adaptation Strategies with Stakeholders and Launch 
Adaptation Plan (Volume 3)
• Survey used to refine strategies; Plan launched via social media































 
 



 



 

  





















 

















 Hazard Ratio (HR) 

Climate Zone CHF MI Diabetes COPD Average 
1 (coldest) 0.997 0.984 0.998 1.015 0.999 
2 1.013 1.020 1.020 1.019 1.018 
3 1.020 1.030 1.022 1.021 1.023 

4 1.042 1.051 1.052 1.047 1.048 
5 (hottest) 1.057 1.095 1.098 1.078 1.082 
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Figure 4-1. Critical Facilities



 



 



 



 



 



 



 

Figure 5-8. Riverine Flood Impacts (Detail) 
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Step 1: Stakeholder Engagment and Outreach (Volume 1)
• Public workshops, technical site visits of at-risk areas/infrastructure

Step 2: Evaluate Projected Climate Change Impacts and Hazards 
(Volume 2)
• A detailed climate, vulnerability, and impact assessment 

conducted for the municipality

Step 3: Develop Vulnerability and Risk Management Profiles 
(Volume 3)
• Priority hazards summarized in a risk matrix

Step 4: Identify Adaptation Strategies (Volume 3)
• Adaptation strategies identified for each vulnerability profile

Step 5: Refine Adaptation Strategies with Stakeholders and Launch 
Adaptation Plan (Volume 3)
• Survey used to refine strategies; Plan launched via social media
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Evaluation 
Criteria 

Rating 

3 2 1 0 

Relative Costs $ = Relatively 
straightforward to 
implement, either simple 
changes on the ground or 
adoption of new 
regulations/guidelines  

$$$ = Intermediate 
scale efforts, more 
spatially extensive, and 
or requiring more 
engineering design, 
scientific development, 
and or planning/ 
institutional changes  

$$$$ = Major new 
infrastructure 
development with 
significant new design, 
planning and 
permitting 
requirements 

Unknown – requires more 
information to make a 
determination 

Feasibility Easy = Relatively 
straightforward to 
implement, provides long-

Moderate = 
Intermediate scale 
efforts required to 

Difficult = Major effort 
would be needed to 
implement; option 

Unknown – requires more 
information to make a 
determination 



Evaluation 
Criteria 

Rating 

3 2 1 0 

term benefits, has no 
adverse secondary 
impacts. 

implement; option could 
require further 
assessment of 
environmental and 
social impacts, 
additional regulatory 
requirements, or 
capacity and technical 
expertise. 

could result in adverse 
environment/social 
impacts, or could 
require significant 
expenditures, 
capacity, technical 
expertise, political will, 
or legal authority 

Ability to 
Ameliorate Risk 

High = Will virtually 
overcome risk event  

Moderate = Will have 
moderate effect on risk 
event 

Low = Will have minor 
effect on risk event 

Unknown – requires more 
information to make a 
determination 

Time-frame Short = can be 
implemented within 10 
years 

Medium = Can be 
implemented within 10-
20 years 

Long = Can be 
implemented within 
20-50 years 

Unknown – requires more 
information to make a 
determination 

Acceptability High = Little or no 
stakeholder resistance  

Moderate = Moderate 
stakeholder resistance  

Low = Significant 
stakeholder resistance  

Unknown – requires more 
information to make a 
determination 

Opportunity High = Contributes to 
other community goals 
(has co-benefits). 
Considered a no-regret 
strategy that could be 
implemented regardless 
of climate impacts. 

Moderate = Moderately 
contributes to other 
community goals (has 
co-benefits). 
Considered a low-
regret strategy. 

Low = Does not 
contribute to other 
community goals.  

Unknown – requires more 
information to make a 
determination 





There are several bridges that are modeled as having structural impacts or will be underwater for future climate 
change scenarios; four bridges for coastal flooding scenarios and six for riverine flooding scenarios. Loadings 
caused by weather and other extreme events can cause a bridge to fail, which can cause loss to human life and 
affect evacuation, emergency response, and relief efforts. Under this option, bridges would be assessed for extreme 
weather loadings and retrofits and/or repairs made for at-risk bridges. Low-lying bridges should be replaced. 
Drainage channels improvements should be performed in conjunction with bridge replacement/repair.





Hazard 
Number and Types of 

Impacted Infrastructure 
(highest scenario) 

Type of Loss (highest 
scenario) Adaptation Options Recommended 

Time-frame 

Sea level rise Marina Marina – unknown value Retrofit/relocate – moveable 
structures where possible 

Long-term 

Jorge Seda Crespo Middle 
School 

$2.5 M structural value 
– Total Loss 

Relocate – identify other sites 
for future development 
Structural and operational 
improvements 

Long-term 
Short-term 

DOMES Nuclear Facility 
(decommissioned) 

$26 M structural value – 
Total Loss  

Further study long term 
erosion + SLR risk - 
Abandon/Dismantle as 
necessary  

Long-term 

Coastal flooding  Texaco Road Minimal damage Do not incorporate in 
emergency response and 
evacuation plans 
Increase culvert/drainage 
capacity 

Short-term 

Rincón Medical Center Minimal damage Retrofit; Structural and 
operational improvements; 
Training 

Short-term 

Head Start Stella Community 2% building damage Retrofit; Structural and 
operational improvements 

Short-term 

Pump Station Minimal Retrofit; MAA; Training  Short-term 
Water Well Minimal Retrofit; MAA; Training Short-term 
Puente Grande Creek 22% structural damage Repair Short-term 
Puente Channel Minimal Repair; Erosion control/bank 

stabilization 
Short-term 

Centro Cultural de Rincón Minimal Do not incorporate in 
emergency response and 
shelter plans 
Structural and operational 
improvements 

Short-term 

Complejo Deportivo de Rincón Minimal Include retention basins and 
green infrastructure features  

Long-term 



Hazard 
Number and Types of 

Impacted Infrastructure 
(highest scenario) 

Type of Loss (highest 
scenario) Adaptation Options Recommended 

Time-frame 

Coop Rincón Minimal Structural and operational 
improvements 

Short-term 

Healthcare Pump System 12% damage Retrofit; MAA; Training Short-term 
Banco Popular Minimal Structural and operational 

improvements 
Short-term 

Gasolinera Puma Minimal Structural and operational 
improvements 

Short-term 

4 Bridges underwater  Potential to be 
impassable; structural 
damage 

Do not incorporate in 
emergency response and 
evacuation plans 
Assess; Retrofit/Repair 

Short-term 

Riverine flooding Texaco Road (2 locations) Potential to be 
impassable; structural 
damage 

Assess use in emergency 
response and evacuation 
plans; Training 
Increase culvert/drainage 
capacity 

Short-term 

Substations for Barrio Rio 
Grande Sports CompCorcega  

9 and 6% damage Retrofit; MAA  Short-term 

Rincón Medical Center Minimal damage Retrofit; Structural and 
operational improvements; 
Training 

Short-term 

Head Start Stella Community 5% building damage Retrofit; Structural and 
operational improvements 

Short-term 

Manuel González Melo 
Elementary and Middle School 

11% building damage; 
70% content damage 

Retrofit; Structural and 
operational improvements 

Short-term 

Fire Station 14% building damage; 
65% content damage 

Develop alternatives for 
emergency response and 
evacuation plans; Training 
Retrofit; Structural and 
operational improvements  

Short-term 

Pump Station 4% damage Retrofit; MAA; Training  Short-term 
Centros de Depósito 
Comunitarios Perman 

6% building damage; 
43% content damage 

Retrofit; Structural and 
operational improvements 

Short-term 

Puente Channel (2 places) 11 and 22% damage Assess; Repair; Increase 
culvert/drainage capacity 

Short-term 

Complejo Deportivo de Rincón 12% building damage; 
60% content damage 

Include retention basins and 
green infrastructure features 
Retrofit; Structural and 
operational improvements 

Long-term 
 
Short-term 

Bomberos de Puerto Rico 27% building damage; 
60% content damage 

Develop alternatives for 
emergency response and 
evacuation plans 
Retrofit; Structural and 
operational improvements 

Short-term 

Gasolinera Puma 1% building damage; 
2% content damage 

Retrofit; Structural and 
operational improvements 

Short-term 



Hazard 
Number and Types of 

Impacted Infrastructure 
(highest scenario) 

Type of Loss (highest 
scenario) Adaptation Options Recommended 

Time-frame 

6 Bridges underwater  Potential to be 
impassable; structural 
damage 

Assess inclusion in 
emergency response and 
evacuation plans 
Assess/Retrofit/Repair; 
Training 

Short-term 

Hurricane Sports Multi-Complex Minimal Include retention basins and 
green infrastructure features 

Long-term 

Substations Sports Comp 
Corcega 

Minimal Retrofit; Build in redundancy  Short-term 
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Strategy and 
Option 

Hazards 
Addressed 

Relative 
Costs Feasibility Ameliorate 

Risk 
Time-
frame Acceptability Opportunity Total 

Strategy 1: Provide 
Emergency 
Preparedness and 
Hazard Mitigation 
Information to 
Business and 
Industry  

All 3 3 2 3 3 3 17 

Strategy 2: Promote 
Resiliency Actions 
for Business and 
Industry 

All 3 3 2 3 3 3 17 

Strategy 3: Identify 
Business 
Incubation 
Opportunities 

Financial 
Resiliency 

2 2 2 2 3 2 13 

Goal # Strategy # Adaptation Option Adaptation 
Score  

Priority Ranking - 
Survey* 

1 Increase Resiliency of Critical Infrastructure to Improve Community Reliability and 
Functions 

Very Important 

1 1 Mutual Aid Agreements 15 Important 

1 1 Structural and Operational Improvements 16 Important  

1 1 Training 16 Very Important 

1 2 Increase Storm Drainage for Transportation Networks 15 Very Important 

1 2 Landslide Program 15 Very Important 

1 2 Assess Bridges and Retrofit/Make Repairs 14 Important 
1 2 Make Repairs to Canal Los Ramos 15 - 
1 2 Make Repairs to Drainage Canals 16 Very Important 
1 2 Assess and Implement a Stream and Drainage Channel 

Cleaning Program 
17 Very Important 



Goal # Strategy # Adaptation Option Adaptation 
Score  

Priority Ranking - 
Survey* 

1 2 Establish a Memorandum of Understanding (MOU) with 
DRNA 

16 -  

1 3 Retrofit at-risk critical infrastructure 14 Important 
1 3 Relocate at-risk critical infrastructure 9 Important 
1 3 Abandon at-risk critical infrastructure 8 Important 
1 4 Use Resilient Rincón Products for future development siting 14 - 
1 4 Training on Hazus use 13 - 
2 Promote Community Health and Well-Being to Increase Resiliency of Social and 

Ecological Systems 
Very Important 

2 1 Incorporate Resilient Rincón into Rincón’s Comprehensive 
Master Plan 

15 Very Important 

2 1 Adopt Local Zoning Ordinances 15 Very Important 
2 2 Hurricane-strength Wind Retrofit Program 13 Important 
2 2 Buy-out Program 11 Very Important 
2 2 Rainwater Storage and Water Conservation Program 13 Very Important 
2 3 Use Rincón’s Updated Coastal Erosion Study to Prioritize 

Implementation of Actions to Mitigate Coastal Erosion 
14 Very Important 

2 3 Clean-up and Removal of Abandoned Solid Waste Landfill 15 Very Important 
2 3 Implement the Tres Palmas Protection Plan 14 Very Important 
2 4 Raise Awareness of Rincón Resiliente 17 - 
3 Advance Economic Development Opportunities Important 
3 1 Provide Emergency Preparedness and Hazard Mitigation 

Information to Business and Industry  
17 Very Important 

3 2 Promote Resiliency Actions for Business and Industry 17 Very Important 
3 3 Identify Business Incubation Opportunities 13 - 


