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INTRODUCTION 

Infrastructure is central to quality of life and economic development. Households receive a wide range of goods and 
services thanks to infrastructure, including fresh fruit and vegetables, water, electronics, and textile goods. Meanwhile, 
infrastructure can reduce fixed costs of production for businesses, especially costs associated with transportation, which 
tend to be a determinant of business location. Simply put, infrastructure matters to people and businesses all around.  
 
Puerto Rico is no exception. The quality of infrastructure is essential in the daily lives of the people of Puerto Rico, and 
this was all too evident when Hurricanes Maria and Irma devastated the island in 2017. Two years removed from the 
storms, rebuilding our infrastructure remains a work in progress. Unfortunately, constant failures in the energy system, 
prevalent poor conditions in the road network, and notable deferred maintenance across public buildings impact daily 
functions, mobility and productivity. They serve as vivid reminders of the need to increase investment in infrastructure, 
employ better maintenance practices, and develop smarter policy.  
 
The American Society of Civil Engineers (ASCE), founded in 1852, is the oldest national professional engineering society in 
the United States. ASCE represents more than 150,000 members of the civil engineering profession in 177 countries. The 
Puerto Rico Section is commemorating its 90th anniversary with the release of the first Report Card for Puerto wƛŎƻΩǎ 
Infrastructure. The ASCE Puerto Rico Section has devoted significant personal time in the development of the 
Infrastructure Report Card, in hopes of encouraging smart rebuilding efforts, influencing sound infrastructure policy, 
keeping the island competitive, and improving Puerto Ricans quality of life.  
 
Contained in this report card is an analysis of eight categories of infrastructure: bridges, dams, drinking water, energy, 
ports, roads, solid waste, and wastewater.  However, there are other built networks in Puerto Rico that are vitally 
imǇƻǊǘŀƴǘ ǘƻ ǇǳōƭƛŎ ǎŀŦŜǘȅ ŀƴŘ ǿŜƭƭōŜƛƴƎ ǘƘŀǘ ŀǊŜƴΩǘ ƛƴŎƭǳŘŜŘ in this report. For example, school facilities were critical to 
the recovery efforts following the 2017 hurricanes, and many of these buildings need rehabilitation. Coastal infrastructure 
serves to safeguard Puerto Rico from storms and sea level rise, as well as protect the environment and foster economic 
longevity. There are other areas of significant concern not covered by this report card, including land use planning and a 
lack of access to affordable housing. These challenges are critically important but are outside the scope of this ASCE 
Infrastructure Report Card. 
 
The нлмф !{/9 wŜǇƻǊǘ /ŀǊŘ ŦƻǊ tǳŜǊǘƻ wƛŎƻΩǎ LƴŦǊŀǎǘǊǳŎǘǳǊŜ is a simple tool to help residents, businesses, and policymakers 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǎǘŀǘŜ ƻŦ ǘƘŜ ƛǎƭŀƴŘΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ŎƻƴǎƛŘŜǊ ǎƻƭǳǘƛƻƴǎ ǘƻ ǊŀƛǎŜ ǘƘŜ ƎǊŀŘŜǎΦ ¢Ƙƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ƛƴǘŜƴŘŜŘ 
to move the conversation forward about how to rebuild Puerto Rico and improve our economy and quality of life.  

 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

INFRASTRUCTUREREPORTCARD.ORG/PUERTO-RICO | 3 

 

 
 
TABLE OF CONTENTS 
Grading Criteria ΧΧΧΧΧ.ΧΧΧΧΧ.ΧΧΧΧΧΧ 4 
Grading Scale ΧΧΧΧΧ.ΧΧΧΧΧΧ.ΧΧΧΧΧΧ. 5  
GPA ΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΧΧΧΧ.ΧΧΧΧΧ.  6 
Solutions to Raise the Grades ΧΧΧΧΧΧΧΧ  7  
Economic Analysis ΧΧΧΧΧΧΧΧΧΧΧΧΧΧ  8  
Bridges ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ  12 
Dams ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ  17 
Drinking Water ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.  23 
Energy ΧΧΧΧΧ. ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ  28 
Ports ΧΧΧΧΧ.ΧΧΧΧΧ.ΧΧΧΧΧ. ΧΧΧΧΧ.  34  
Roads ΧΧΧΧΧ.ΧΧΧΧΧ.ΧΧΧΧΧ.ΧΧΧΧΧ.  38     
Solid Waste ΧΧΧΧΧ.ΧΧΧΧΧ.ΧΧΧΧΧ.ΧΧ  50     
Wastewater ΧΧΧΧΧ.ΧΧΧΧΧ.ΧΧΧΧΧ.Χ..  55    
Acknowledgements ΧΧΧΧΧ.ΧΧΧΧΧ.ΧΧΧ  61   

 
 
 
 
 
 
 
 
 
 



 
 

 

INFRASTRUCTUREREPORTCARD.ORG/PUERTO-RICO | 4 

 

 
GRADING CRITERIA 
The Report Card Sections are based on the following eight criteria: 
 
CAPACITY 5ƻŜǎ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΩǎ ŎŀǇŀŎƛǘȅ ƳŜŜǘ ŎǳǊǊŜƴǘ ŀƴŘ ŦǳǘǳǊŜ ŘŜƳŀƴŘǎΚ 

 

CONDITION ²Ƙŀǘ ƛǎ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΩǎ ŜȄƛǎǘƛƴƎ ŀƴŘ ƴŜŀǊ-future physical condition? 

 

FUNDING What is the current level of funding from all levels of government for the infrastructure category 

as compared to the estimated funding need? 
 

FUTURE NEED What is the cost to improve the infrastructure? Will future funding prospects address the 

need? 
 

OPERATION AND MAINTENANCE What is the ƻǿƴŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ƻǇŜǊŀǘŜ ŀƴŘ Ƴŀƛƴǘŀƛƴ ǘhe 

infrastructure properly? Is the infrastructure in compliance with government regulations? 
 

PUBLIC SAFETY ¢ƻ ǿƘŀǘ ŜȄǘŜƴǘ ƛǎ ǘƘŜ ǇǳōƭƛŎΩǎ ǎŀŦŜǘȅ ƧŜƻǇŀǊŘƛȊŜŘ ōȅ ǘƘŜ ŎƻƴŘƛǘƛƻƴ of the infrastructure 

and what could be the consequences of failure? 
 

RESILIENCE ²Ƙŀǘ ƛǎ ǘƘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǎȅǎǘŜƳΩǎ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǇǊŜǾŜƴǘ ƻǊ ǇǊƻǘŜŎǘ ŀƎŀƛƴǎǘ ǎƛƎƴƛŦƛŎŀƴǘ Ƴǳƭǘƛ- 

hazard threats and incidents? How able is it to quickly recover and reconstitute critical services with minimum 
consequences for public safety and health, the economy, and national security? 
 

INNOVATION What new and innovative techniques, materials, technologies, and delivery methods are 

being implemented to improve the infrastructure? 
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GRADING SCALE 

EXCEPTIONAL: FIT FOR THE FUTURE 
The infrastructure in the system or network is generally in excellent condition, typically new or 
recently rehabilitated, and meets capacity needs for the future. A few elements show signs of 
general deterioration that require attention. Facilities meet modern standards for functionality and 
resilient to withstand most disasters and severe weather events. 

 

 
GOOD: ADEQUATE FOR NOW 
The infrastructure in the system or network is in good to excellent condition; some elements show 
signs of general deterioration that require attention. A few elements exhibit significant deficiencies. 
Safe and reliable with minimal capacity issues and minimal risk. 

 
 

 
MEDIOCRE: REQUIRES ATTENTION 
The infrastructure in the system or network is in fair to good condition; it shows general signs of 
deterioration and requires attention. Some elements exhibit significant deficiencies in conditions 
and functionality, with increasing vulnerability to risk. 

 
 
 

POOR: AT RISK 
The infrastructure is in poor to fair condition and mostly below standard, with many elements 
approaching the end of their service life. A large portion of the system exhibits significant 
deterioration. Condition and capacity are of significant concern with strong risk of failure. 

 
 

 
FAILING/CRITICAL: UNFIT FOR PURPOSE 
The infrastructure in the system is in unacceptable condition with widespread advanced signs of 
deterioration. Many of the components of the system exhibit signs of imminent failure. 
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SOLUTIONS TO RAISE THE GRADE 
Increase the resiliency of tǳŜǊǘƻ wƛŎƻΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ. Our future depends on the ability of our infrastructure to not only 
protect us against increasingly severe storms, but to facilitate timely emergency management, response, and recovery 
efforts after a major event. The resiliency of all our networks can be improved by requiring the Central Government and 
municipalities build to ASCE 7 standards, incorporating lifecycle cost analysis into projects, and by maintaining our existing 
assets. Taking these actions will extend the useful life of our assets and decrease costs in the long-term.  
 
Establish a Puerto Rico Infrastructure Plan with a wide variety of stakeholders and experts in the field. Infrastructure 
development is a long-term endeavor with significant impacts on economic growth and competitiveness. Puerto Rico 
should formulate a general Infrastructure Plan with clear priorities and strategies to achieve them. This plan should be 
approved by the Legislative Assembly but be developed with limited political interference. In the international area, the 
Caribbean region has some successful examples of a similar approach. For instance, in 2012 the Dominican Republic 
adopted their National Development Strategy 2030, which is a long-term plan for development that was enacted into law 
to ensure continuity in its implementation. The National Development Plan 2030 for Dominican Republic has clear 
infrastructure goals and indicators.  
 
tǳŜǊǘƻ wƛŎƻΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ systems need comprehensive and consistent maintenance programs and databases. A lack 
of programmed funding for the comprehensive maintenance of our existing roads, bridges, energy, dams and other critical 
networks has severely impacted the lifespan of these assets. Developing comprehensive asset management databases is 
a critical first step, as these databases can help determine total funding and maintenance needs. Looking ahead, 
infrastructure planning, designing, and constructing should consider the total cost of operating an asset over its lifespan. 
Resiliency and sustainability must be factors in determining lifecycle costs. Lessons learned, unique Puerto Rico 
characteristics, and climate change should also be considered.  
 
Improve and increase the technical expertise at agencies that own and operate infrastructure so that they can complete 
regulatory requirements.   Many ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ŀƎŜƴŎƛŜǎ have too few technical experts to operate the infrastructure in 
accordance with regulations and customer expectations. Additionally, institutional knowledge is not codified in the 
agency, but instead may be lost when individuals retire or resign. We need to improve the continuity of the workforce 
training to operate and maintain our roads, solid waste, drinking and wastewater infrastructure. 
 
Increase drinking water infrastrucǘǳǊŜΩǎ ŎŀǇŀŎƛǘȅ ŀƴŘ ŘŜƭƛǾŜǊȅ. An estimated 40 to 60% of storage capacity in water 
reservoirs is lost due to sedimentation build up. Additionally, an estimated 58% of non-revenue water is lost as a result of 
leaky pipes, tank overflows, and other issues. As a result, residents are subjected to water rationing nearly every year, 
despite significant annual rainfall. To fix this, we need sediment management in reservoirs to restore capacity, improved 
metering of treated water, better data collection to determine the condition of pipelines and a more regular line renewal 
and replacement program. Additionally, new funding and financing should be secured from all levels of government.   
 
Solid waste infrastructure needs immediate action and significant funding. Landfills on Puerto Rico are often lacking an 
updated permit or are unregulated, resulting in non-compliance with Environmental Protection Agency standards. 
Capacity is also a major challenge, exacerbated by the debris from the 2017 hurricane season. Looking ahead, policymakers 
must close open dumps, expand landfills in compliance, monitor closed landfills, increase staff at the Department of 
Natural and Environmental Resources, and promote recycling and composting. 
 
The Central Government and municipalities must develop and implement a plan to rehabilitate, reconstruct, and 
maintain roads to the highest standards.  Most roads in Puerto Rico are owned by municipalities, which often lack 
sufficient funding, robust data, and the in-house expertise or technical experts to build, rebuild and maintain roads to 
acceptable standards.  
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Economic Analysis 
 

TRENDS IN INFRASTRUCTURE INVESTMENT IN PUERTO RICO 

This section of the ASCE Report Card provides an overview of current infrastructure conditions in Puerto Rico and levels 
of investment across the infrastructure sectors.  
 
According to the Construction Industry Selected Statistics Report, total investment in infrastructure has been trending 
down since fiscal year 2000.  
 
In fiscal year 2000, the value of construction in infrastructure reached a peak of $2.04 billion. Subsequent years reveal a 
downtrend to a low of $983.3 million and $1,210.3 million in fiscal years 2017 and 2018, respectively. These are declines 
of over 40% with respect to fiscal year 2000. The graph below shows the trend in infrastructure investment for the last 
twenty-four (24) fiscal years in Puerto Rico.   

Trend in Investment in Infrastructure  

 
Fiscal Years, $ in millions. 

To put matters into context, it is important to understand the level of investment in and around fiscal year 2000. The 
ƳŀƧƻǊƛǘȅ ƻŦ ƛƴǾŜǎǘƳŜƴǘ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ŦƛǊǎǘ ŜƴŜǊƎȅ ŎƻƎŜƴŜǊŀtion plant occurred in fiscal year 2000, which coincided with 
other significant investments by the private sector. Simultaneously, public investment remained at healthy levels in 
different infrastructure installations.    
 
Eighteen years later, the scenario was a much different one. In fiscal year 2018, total value of construction in infrastructure 
had dropped 41% compared to fiscal year 2000. A clearer picture can be obtained by analyzing total investment into public 
and private investment. In fiscal year 2018, the value of private and public construction activity into infrastructure was 
down 31% and 51% compared to the level in fiscal year 2000, respectively.  The data show that public investment, in 
particular, has been in a steep decline since fiscal year 2008. Meanwhile, private investment in infrastructure remained 
low for most of the first decade of 2000s, and it was not until fiscal year 2010 that it experienced a notable increase.    
 
In general terms, public investment played a dominant role between fiscal years 2003 to 2008, while private investment 
slumped to meager levels. After reaching a peak in 2008, public investment has constantly declined while private 
investment took a boost between fiscal year 2010 and 2012. This trend appears consistent with certain policy and 
economic fundamental shifts in Puerto Rico. Fiscal year 2008 marked the beginning of the Great Recession. Fiscal 
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constraints in Puerto Rico became more evident, which led to a decline in public investment, and forced a more systematic 
effort to encourage private investment to compensate for the inability of government to allocate funding and financing 
into infrastructure including capital improvements.  

Trend in Public and Private Investment in Infrastructure  

 
Fiscal Years, $ in millions. 

The trend based on data from fiscal years 2000 to 2018 reveal certain key lessons about infrastructure investment in 
Puerto Rico. First, fiscal year 2000 marked the end of a brief period of boosted public and private investment in Puerto 
wƛŎƻΩǎ ƛƴŦǊastructure. Subsequently, between 2002 and 2011, the share of private investment declined dramatically, and 
only since 2018 has there been a slight jump in private expenditures. Finally, since 2008, public investment has dragged 
the entire level of infrastructure investment in Puerto Rico to historic lows.  In short, investment in infrastructure from 
both public and private sources have lagged since 2000. 

 
INFRASTRUCTURE INVESTMENT GAP   
ASCE asks that investment in infrastructure constitute 3.5% of Gross DƻƳŜǎǘƛŎ tǊƻŘǳŎǘ όάD5tέύΦ ¢Ƙƛǎ ōŜƴŎƘƳŀǊƪ ƛǎ 
consistent with internationally accepted rule of thumb that at least 3% of GDP should be devoted to infrastructure 
investment in advanced economies in order to keep infrastructure updated.  
 
On average, federal, state and local governments in the U.S. spent 2.4% of GDP on infrastructure investment, below the 
recommended threshold. However, investment in infrastructure only amounted to 1.2% of GDP Puerto Rico in fiscal year 
2018. In fact, significant divestment in infrastructure has occurred for a prolonged period of time. On average, Puerto Rico 
has experienced a level of investment in infrastructure of just 1.5% of GDP from fiscal year 2001 to 2018. Fiscal year 2018, 
contains the month of September 2017, when Puerto Rico was hit by Hurricane Maria, the most devastating hurricane in 
recent history in Puerto Rico. Thus, the data in these series only includes a small portion of post-Hurricane Maria recovery 
spending. The last time investment in infrastructure reached the 3% GDP mark, was in fiscal year 2000, when Puerto Rico 
recorded a level of investment equivalent to 3.3% of GDP. The graph below shows the trend in investment level as a 
percentage of GDP.  
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.ŀǎŜŘ ƻƴ ǘƘŜ !{/9Ωǎ ōŜƴŎƘƳŀǊƪ ŀƴŘ ǘƘŜ Řŀǘŀ ŀōƻǾŜΣ ƛǘ ƛǎ ǊŜŀǎƻƴŀōƭŜ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŀǘ tǳŜǊǘƻ wƛŎƻ ŦŀŎŜǎ ŀƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
investment gap that ranges from 1.3% to 2.3% of GDP. In other words, on average, Puerto Rico needs to increase 
infrastructure investment by $1.3 to $2.3 billion annually in order to reach a desired range of 2.5%-3.5% of GDP.  Sustained, 
robust investment in infrastructure will allow Puerto Rico to address pressing needs across infrastructure sectors.  
 
Furthermore, increased level of investment in infrastructure will provide support for economic growth. The existing levels 
of infrastructure investment are not associated with an expanding economy. The graph below portrays a graphical 
relationship between infrastructure investment and the evolution of GDP.  
 
 
 

Indexed Investment in Infrastructure versus GDP  

 

 

2.3% 2.3%

2.6%
2.7%

2.5%

3.2%

3.3%

2.7%

2.2%

1.8%
1.7%

1.7%

1.5% 1.6%

1.7%

1.5%

1.1%

1.3%

1.7%

1.5%
1.4%

1.4%

1.0%
0.9%

1.2%

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

 

0

50

100

150

200

250

300

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Indexed GDP

Indexed Investment
Infrastructure



 
 

 

INFRASTRUCTUREREPORTCARD.ORG/PUERTO-RICO | 11 

 

CONCLUSION 
aƻŘŜǊƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛǎ ŎǊƛǘƛŎŀƭ ŦƻǊ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜΣ ǇǊƻŘǳŎǘƛǾƛǘȅ ŀƴŘ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ƎŜƴŜǊŀƭΦ tǳŜǊǘƻ wƛŎƻΩǎ ƭŜǾŜƭ 
of infrastructure investment has been declining constantly since fiscal year 2000. Although the downtrend can have 
various explanations, the constraints in public finances and credit have had the largest dragging effect on infrastructure 
investment. However, a policy of encouraging complementary roles between public and private infrastructure investment 
can lead to increases in infrastructure in a sustainable manner. Puerto Rico faces a notable infrastructure investment gap 
that can be mitigated by raising the level of attention and enacting policies that gives infrastructure a renewed sense of 
priority in the public debate.  
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Bridges                                                                                   D+ 
EXECUTIVE SUMMARY 
According to the Federal Highway Administration, there are 2,325 bridges in Puerto Rico. Of those bridges, 11.7 percent 
are in poor ŎƻƴŘƛǘƛƻƴΣ ŀƴŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ сф ǇŜǊŎŜƴǘ ŀǊŜ ƛƴ ŦŀƛǊ ŎƻƴŘƛǘƛƻƴΦ hƴƭȅ мф ǇŜǊŎŜƴǘ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ōǊƛŘƎŜǎ ŀǊŜ ƛƴ 
ƎƻƻŘ ŎƻƴŘƛǘƛƻƴΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ tǳŜǊǘƻ wƛŎƻ ƛǎ ƘƻƳŜ ǘƻ ŦƻǳǊ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ǘƻǇ нрл Ƴƻǎǘ ǘǊŀǾŜƭƭŜŘ ǎǘǊǳŎǘǳǊŀƭƭȅ ŘŜŦƛŎƛŜƴǘ 
bridges, with two in the top 10. Hurricanes Irma and Maria further exacerbated the precarious fiscal situation of Puerto 
wƛŎƻΩǎ ƘƛƎƘǿŀȅ ŀƎŜƴŎȅΦ ¢ƘŜ tǳŜǊǘƻ wƛŎƻ IƛƎƘǿŀȅǎ ϧ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ !ǳǘƘƻǊƛǘȅ ŀƴŘ ƻǘƘŜǊ ōǊƛŘƎŜ ƻǿƴŜǊǎ ǿŜǊŜ ŦƻǊŎŜŘ ǘƻ 
reassign regular maintenance funding to asset recovery due to widespread damage. Furthermore, planned capital 
improvement projects were put on hold to allow agencies to prioritize emergency repairs to bring damaged infrastructure 
back online. Looking forward, a robust maintenance program must be established and funded that prioritizes improving 
resilience and rehabilitating aging bridges. 

 
CONDITION & CAPACITY 
Bridge facilities are owned and serviced by state, municipal/county highway agencies as well as the state toll authority. 
Table 1 shows the breakdown of bridge ownership in Puerto Rico. 
 

Bridge Owner Frequency Percentage (%) 

Municipal/County 374 16 

State Highway Agency 1,632 70 

State Toll Authority 312 13.4 

Other (Private Owners) 16 0.7 

 
 
The National Bridge Inspection Standards (NBIS) requires bridge inspections at a minimum of every two years. Puerto Rico 
completes bridge inspections in compliance with NBIS, but some structures may be inspected more frequently (e.g., 6, 12 
or 24 months) dŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ōǊƛŘƎŜΩǎ ŎƻƴŘƛǘƛƻƴΦ  
 
The National Bridge Inventory (NBI) of 2018 classifies bridges as in good, fair or poor condition. Bridges in good condition 
present minor to no problems, while bridges in fair condition can show some minor deterioration, cracking, scour or 
spelling. Bridges in poor condition show signs of advance deterioration, spelling or scour. In Puerto Rico 19 percent of the 
bridges and culverts in Puerto Rico were classified in good condition, 69 percent were classified in fair condition, and 11.7 
percent were classified in poor condition.  
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Poor
273 
12%

Fair
1,607 
69%

Good
434 
19%

Poor

Fair

Good

Table 1 Bridge Ownership in Puerto Rico (Source: Adapted from PRHTA) 
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Structurally deficient 
bridges are bridges that require significant maintenance, rehabilitation, or replacement. These bridges must be inspected 
at least every year since critical load-carrying elements were found to be in poor condition due to deterioration or damage. 
Approximately 11.7 percent were considered structurallȅ ŘŜŦƛŎƛŜƴǘΣ ŀ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǘƘŀǘ ǊƻǳƎƘƭȅ ŜǉǳŀǘŜǎ ǘƻ άǇƻƻǊΦέ Lƴ 
ŀŘŘƛǘƛƻƴΣ tǳŜǊǘƻ wƛŎƻ ƛǎ ƘƻƳŜ ǘƻ ŦƻǳǊ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ǘƻǇ нрл Ƴƻǎǘ ǘǊŀǾŜƭƭŜŘ ȅŜǘ ǎǘǊǳŎǘǳǊŀƭƭȅ ŘŜŦƛŎƛŜƴǘ ōǊƛŘƎŜǎΣ ǿƛǘƘ ǘǿƻ 
being among the top 10. A structurally deficient bridge does not mean its unsafe, but that the capabilities of the structure 
are limited, and must be monitored. The designation has a financial impact for the overseeing agency. 
 
Age can also be an indicator of bridge condition, although bridge lifespans can be extended through regular maintenance. 
¢ƘŜ ŀǾŜǊŀƎŜ ŀƎŜ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ōǊƛŘƎŜǎ ƛǎ пр ȅŜŀǊǎ ƻƭŘ ς slightly older than the U.S average bridge age of 43 years, per 
!{/9Ωǎ нлмт LƴŦǊŀǎǘǊǳŎǘǳǊŜ wŜǇƻǊǘ /ŀǊŘΦ aƻǎǘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ōǊƛŘƎŜǎ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ŀ lifespan of 50 years, so an 
increasing number of bridges will soon need major rehabilitation or retirement. Currently, 37 percent of the bridges in 
Puerto Rico have reached a service life of 50 or more years, and 21 percent of the bridges have reached a service life 
between 40 and 49 years. Bridges of this era often reach the end of their service lives at 50 years of age, especially when 
regular repair and maintenance does not occur. By 2030 at least 1,400 bridges will be 50 years or older, representing 
approximately 60 perceƴǘ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ōǊƛŘƎŜ ƛƴǾŜƴǘƻǊȅΦ  
 

 
Figure 2 ς Service Life Distribution of Bridges in Puerto Rico (Source: PRHTA) 

In addition to nearing or surpassing their service lives, bridge conditions are worsening due to the exposure of high loads, 
poor maintenance, and scour. Under Puerto Rican law, trucks can weigh up to 110,000 pounds, compared with U.S. 
mainland regulations, which generally allow for up to 80,000lb trucks. High loads may result in more damage to bridges 
and roadways, which increases the amount of funding needed to perform routine operation and maintenance. 
 
!ŘŘƛǘƛƻƴŀƭƭȅΣ Ƴŀƴȅ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ōǊƛŘƎŜǎ ƘŀǾŜ ǇǊƻōƭŜƳǎ ƻŦ ŜȄǇƻǎŜŘ ŦƻǳƴŘŀǘƛƻƴǎ ŘǳŜ ǘƻ ǎŎƻǳǊΦ {ŎƻǳǊ ƛǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ 
forceful flow of water in a watercourse over the foundations of a bridge that removes the soil or rock around and 
underneath the foundation. Heavy rains during Hurricanes Irma and Maria in 2017 resulted in increased scour around 
many bridge foundations. Overall, scour and structural deficiencies are two problems with bridges that PRHTA needs 
proper funding to address immediately. 
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OPERATION AND MAINTENANCE  
With the exception of the 123 bridges operated and managed by the private company Metropistas, operation and 
maintenance (O&M) of bridges is generally managed by the state government or municipalities. In past years prior to 
Hurricane Irma and Maria, the transportation infrastructure plan prioritized bridges in critical condition using the following 
criteria: presence on the NHS list, traffic volume, status as fracture critical, and sole provider of access to a region.  
 
O&M of bridges in Puerto Rico has been greatly hampered by the economic distress, a lack of personnel, and inadequate 
access to technology at the managing agencies. Hurricanes Irma and Maria further exacerbated the situation as agencies 
were forced to reassign regular maintenance funding to asset recovery due to widespread damage. Furthermore, planned 
capital improvements projects were put on hold to allow agencies to prioritize emergency repairs to bring damaged 
infrastructure back online.  
 
PRHTA has a standard operation procedure for bridge project prioritization, a systematic preventive maintenance protocol 
for bridges, and it has a bridge preventive maintenance selection toolkit and checklist. However, in past years, the annual 
budget allocation for bridge work was $17 million, while the cost to replace one square meter of bridge is approximately 
ϷоΣмрлΦ twI¢! ǿŀǎ ƻƴƭȅ ŀōƭŜ ǘƻ ŀŘŘǊŜǎǎ лΦнс ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŀǊŜŀ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ōǊƛŘƎŜǎ, forcing them to place bridges 
on the Critical Bridge List. However, PRHTA has just recently received a substantial bridge budget increase and is pursuing 
an aggressive bridge program based upon life cycle strategies. 
 

FUNDING AND FUTURE NEED 
A significanǘ ƴǳƳōŜǊ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ōǊƛŘƎŜǎ ƘŀǾŜ ŀƎŜŘ Ǉŀǎǘ ǘƘŜƛǊ ŘŜǎƛƎƴ ƭƛŦŜΣ ŀƴŘ Ƴŀƴȅ ŀŘŘƛǘƛƻƴŀƭ ōǊƛŘƎŜǎ ŀǊŜ ƴƻǿ 
approaching the end of their service lives. As a result, robust funding is needed for bridge replacement, preservation, and 
rehabilitation. The 10-year condition targets is to have at least 10 percent of NHS bridges in good condition and no more 
than 10 percent of NHS bridges in poor condition. Currently, 18.5% NHS bridges are in good condition, however, bridge 
preservation and rehabilitation is important to maintain and increase the bridges in good condition.  
 
Based on a proposed $738 million dollar investment from 2019 to 2028, PRHTA may achieve condition targets near the 
end of the 10-year asset management plan period. However, there are risk considering the proposed plan that may alter 
the expected results. The proposed plan does not account for continued inflation over the 10-year period, nor interruption 
of funding allocated for the bridge program. The long-term commitment of bridge preservation, rehabilitation and 
reconstruction projects are essential to achieving the desired results. 
 
Funding is provided by both the federal government and the central government. Puerto Rico increased revenue for 
ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŀǎ ǇŀǊǘ ƻŦ ŀ нлмр ƭŀǿ ƪƴƻǿƴ ŀǎ άCrudita.έ ¢ƘŜ άCruditaέ ǊŀƛǎŜŘ ǘƘŜ ƛƳǇƻǊǘ ǘŀǊƛŦŦ ƻƴ ŀ ōŀǊǊŜƭ ƻŦ ƻƛƭ ŦǊƻƳ ϷфΦнр 
to $15.50, which went into effect on March 15, 2015. With this, the Puerto Rico government aims to collect about $185 
million in taxes that would allow it to subsidize the PRHTA and stabilize its finances. One of the purposes of this law is to 
financially assist PRHTA while also reducing its debt.  
 
Federal funds are a critical financial resource for Puerto Rico. These funds are channeled to Puerto Rico through the 
Federal Highway Administration (FHWA) for highway projects and through the Federal Transit Administration (FTA) for 
mass transit projects. The fŜŘŜǊŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ ǎƘŀǊŜ ƻŦ ŀ ǇǊƻƧŜŎǘ ƛǎ ул ǇŜǊŎŜƴǘΣ ƻǊ ǳǇ ǘƻ фл ǇŜǊŎŜƴǘ ƛŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ǇŀǊǘ 
of the interstate system.  
 
In 2015, the federal goǾŜǊƴƳŜƴǘ ǇŀǎǎŜŘ ǘƘŜ CƛȄƛƴƎ !ƳŜǊƛŎŀΩǎ {ǳǊŦŀŎŜ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ όC!{¢ύ !ŎǘΣ ŀǳǘƘƻǊƛȊƛƴƎ Ϸолр ōƛƭƭƛƻƴ 
for surface transportation infrastructure through September 2020 nationwide. Through this bill, the Federal Highway 
Administration (FHWA) and the Federal Transit Agency (FTA) provide PRHTA with $158.8 million per year for NHS 
roadways. Non-NHS roadways can receive federal funding from Surface Transportation Block Grant or Federal Emergency 
Management Agency in emergency cases. 
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5ŜǘŜǊƳƛƴƛƴƎ tǳŜǊǘƻ wƛŎƻΩǎ ŦǳƴŘƛƴg plan can be complicated for reasons that include:  

1. Puerto Rico is a nonincorporated territory. This means federal funding is determined by a different formula 
than the states. It is worthwhile to investigate the differences and benefits between these formulas. 

2. In Puerto Rico, transportation-related taxes and fees are not constitutionally dedicated to transportation 
purposes. Moreover, this revenue stream is sometimes redirected to other pressing situations not related to 
transportation.  

3. On-going and proposed projects of PRHTA are financially based on toll credits from the federal government 
or emergency relief funding. State government provides a minor part of the budget allocated.  

 

RESILIENCY AND INNOVATION 

Bridges fared much better than other componentǎ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǎȅǎǘŜƳǎ ŘǳǊƛƴƎ IǳǊǊƛŎŀƴŜǎ LǊƳŀ ŀƴŘ 
Maria. In general, bridges on the island withstood the wind forces of both hurricanes, and major problems were instead 
caused by high waters and debris accumulation. 
 
Moving forward, it is important to learn from the experience of Hurricane María while also considering other natural 
disasters such as tsunamis and earthquakes. New designs should incorporate consideration of increasing frequency and 
severity of natural disasters, sea level rise, and the side effects of extreme weather such as scour and impacts of debris to 
infrastructure in their designs.  
 
Another challenge to bridges relates to truck weights. Puerto Rico has one of the highest truck loads permitted in the 
United States and constant load pressures on bridges cause fatigue to structural elements. Consideration of the higher 
weight allowance must be accounted for when designing new bridges, maintaining established structures, and planning 
or developing routes that incorporate heavy truck loads.  
 
Puerto Rico must also develop life cycle approaches that accounts for bridge rehabilitation and renovation maintenance 
programs to extend the service life of bridges. Having a long-term commitment to robust maintenance programs, leading-
edge materials, techniques, designs, and infrastructure management databases can extend the useful life of bridges while 
lowering the long-term costs. Committing to fund the maintenance programs and adopt complete life cycle approach 
should be a priority.  
 

RECOMMENDATIONS 
Based on the current condition of the bridge infrastructure in Puerto Rico, and the importance of upgrading the system 
to improve safety to all road users, the following recommendations are made: 

1. Adequate funding is needed to implement preventive maintenance programs immediately and stop further bridge 
deterioration. 

2. tǊƻǾƛŘŜ ŀŘŜǉǳŀǘŜ ŦǳƴŘƛƴƎ ǘƻ ƛƳǇƭŜƳŜƴǘ ōǊƛŘƎŜ ǊŜǇƭŀŎŜƳŜƴǘ ŀƴŘ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ƛƳƳŜŘƛŀǘŜƭȅΦ tǳŜǊǘƻ wƛŎƻΩǎ ¢!at 
plan proposes a $738 million dollars investment over 10 years, assuming post hurricane Maria inflation will not 
continue.  

3. Enhance and maximize the use of federal funds. 
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DAMS                                                                                  D+  
SUMMARY  
 
tǳŜǊǘƻ wƛŎƻΩǎ от ŘŀƳǎ Ƴŀƛƴǘŀƛƴ ǿŀǘŜǊ ƭŜǾŜƭǎ ƛƴ ǊŜǎŜrvoirs and streams for a variety of purposes, including recreation, flood 
control, potable water storage, and hydropower. Ninety-ǎŜǾŜƴ ǇŜǊŎŜƴǘ ƻŦ tǳŜǊǘƻ wƛŎƻΩǎ ŘŀƳǎ ŀǊŜ ƘƛƎƘ-hazard potential, 
meaning failure would likely result in a loss of life. Island-wide, all the high-hazard potential dams have emergency action 
plans (EAP) in place, although only 35 percent were exercised ς i.e. tested ς in the past five years. While 81 percent of 
dams in Puerto Rico are reported to be in satisfactory condition, the state dam safety office lacks the funding to do 
comprehensive seismic and hydraulic studies and other analysis that is needed to more thoroughly determine the current 
conditions, risks, and necessary retrofits of the dams. Additionally, dams owners require funding to perform retrofits 
deemed necessary if discovered during those inspections. Meanwhile, sedimentation poses a long-term threat and 
impacts the ability of dams to store enough water to serve residents during dry seasons. Several of the most important 
water supply reservoirs have lost between 30 percent and 60 percent of their capacity due to sedimentation. With a large 
number of dams aged 50 years or more and predicted increases in flooding, additional funding is required to mitigate the 
risk of dam failure, especially for dams within the North Coast water supply network. 

 
Figure 3: Puerto Rico High-Hazard Potential Dams 

BACKGROUND  
There are 37 dams of various sizes in Puerto Rico; 36 across rivers of the interior mountain region and one located on the 
east coast of the island (Figure 1). The dams provide services such as flood control, hydropower, and reservoirs for 
agricultural irrigation, recreation, and potable water. Just 11 dams contain approximately 67 percent of the drinking water 
sources for the Puerto Rico Aqueduct and Sewer Authority (PRASA). The average age of dams is 66 years old. Seven are 
sediment-filled and without maintenance and no longer fulfill their intended design.  
 
Most dams are owned and operated by state-owned utilities, the P.R. Electric Power Authority (PREPA), the P.R. Aqueduct 
and Sewer Authority (PRASA), or state and local governments (Figure 2). The Dam and Reservoir Safety Inspection and 
Regulation Unit, a division within PREPA, is required to inspect each dam at least once every three years to identify 
structural and maintenance problems and needs. Their constructed capacity was 375,410 acre-feet, which has been 
reduced to 287,983 acre-feet due to sedimentation (about a 23 percent reduction).  
 

Of the state-regulated dams, 36 are high-hazard potential (97 percent). A high-hazard potential classification indicates 
that dam failure or misoperation would likely result in loss of life and significant economic damages. The remining dam 
(Icacos) is classified as low-hazard potential, meaning a failure or mis-operation results in no probable loss of human life 
and low economic and/or environmental losses. 
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Figure 4Υ tǳŜǊǘƻ wƛŎƻΩǎ 5ŀƳǎ hǿƴŜǊǎƘƛǇ 

CAPACITY  
ResŜǊǾƻƛǊǎ ŎƻƴǘŀƛƴŜŘ ōȅ tǳŜǊǘƻ wƛŎƻΩǎ ŘŀƳǎ ŀƭƻƴƎ ǊƛǾŜǊǎΣ ǎǘǊŜŀƳǎ ŀƴŘ ǿŜƭƭǎ ǎǳǇǇƭȅ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рул Ƴƛƭƭƛƻƴ Ǝŀƭƭƻƴǎ ǇŜǊ 
day (mgd) of the raw water used by PRASA, which constitutes 67 percent of the ƛǎƭŀƴŘΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΦ wŜǎŜǊǾƻƛǊǎ ŀƭǎƻ 
provide approximately 40 mgd of water for agricultural irrigation in the northern and southern coastal valleys. In addition, 
they provide water to generate approximately 1.8 percent of the electric power produced by PREPA and support flood 
control in the Portugués, Cerrillos, Ajies and Dagüey basins. 
 
The accumulation of sediments in reservoirs has reduced the storage capacity of all dams. Capacity has been reduced by 
more than 50 percent at the Dos Bocas, Loco, Loiza and Lucchetti dams. The baseline total capacity was approximately 
375,410 acre-feet but was reduced to 287,983 acre-feet before Hurricane Maria. This represents a 23.3 percent decrease 
and a rate of sedimentation of 4.7 acre-feet per year at the El Guineo Dam to 277 acre-feet per year at the Dos Bocas 
Dam. High sedimentation rates occur in the north and east basins of the island where the rainfall is high, and the basins 
are more developed.  
 
LŦ ǘƘŜ ŎǳǊǊŜƴǘ ǎŜŘƛƳŜƴǘŀǘƛƻƴ ǊŀǘŜ ŎƻƴǘƛƴǳŜǎΣ ǘƘŜ ŘŀƳǎΩ ƭƛŦŜ ŜȄǇŜŎǘŀƴŎƛŜǎ ǿƛƭƭ ōŜ ƧŜƻǇŀǊŘƛȊŜŘΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘƛǎ ǿƛƭƭ ŀŦŦŜŎǘ 
their ability to generate hydroelectric power and store drinking water. This is the case for the Dos Bocas reservoir, whose 
capacity (pre-María) was reduced by more than 60 percent due to sedimentation. Furthermore, given its current 
sedimentation rate, life expectancy of the Dos Bocas reservoir is less than 35 years. The Dos Bocas reservoir, along with 
Caonillas and four others, is a part of the North Coast Superaqueduct which supplies more than 50 mgd drinking water to 
approximately 600,000 residents in the region. Other dams with low life expectancy include Loco, Loiza and Lucchetti with 
fewer than 15, 45 and 50 years, respectively. 
 
.ŜŎŀǳǎŜ ŀ ŘŀƳΩǎ ƘȅŘǊƻŜƭŜŎǘǊƛŎ ƎŜƴŜǊŀǘƛƻƴ ǇŜǊŦƻǊƳŀƴŎŜ ƛǎ ŘƛǊŜŎǘƭȅ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŘŀƳ ŎŀǇŀŎƛǘȅΣ ǘƘŜ ǎŜŘƛƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ 
dams affects electric generation. The installed hydroelectric energy generation capacity for the dams is 101.2 megawatts 
(MW). However, generation capacity has been reduced to 35 MW. Damage from hurricane María accounts for 31 MW of 
this reduction with the remainder attributed to lack of maintenance. 
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The National Inventory of Dams (NID) lists 36 state regulated dams in Puerto Rico. The majority, 24, are owned by state 
controlled public utilities (PREPA or PRASA). Additionally, eight are owned by the local government, one by the state and 
three are privately owned. The final dam in Puerto Rico is small enough that it is not listed in the NID. 
 
All of the state regulated dams are of high-hazard potential, the Dam Safety Performance Report states that 29 are in 
satisfactory condition, four are in fair condition, two are in poor condition, and one is not rated. However, the Dam Safety 
Performance Report is based on state-provided information. Currently, dam conditions are being assessed through visual 
inspections. Due to budget constraints, the Dam Safety Inspection is limited in its ability to perform a diversity of studies 
such as seismic, hydraulic, stability, risk assessments, among other that are required to fully understand the current 
conditions to thoroughly determine their risks and necessary retrofits of the dams.  
 
It is important to perform thorough analysis in timely manner to the dams, especially dams that are at least 50 years old 
(Figure 3). LǘΩǎ likely that some old dams were built without the seismic risk countermeasures, thus requiring more 
resources for thorough analysis in timely manner and retrofitting budget. However, in instances in which studies are 
conducted, they could take years also due to limited the budget.  
 

OPERATION AND MAINTENANCE  
On July 15, 1986, Law 133 was amended to require 
all dams be fully inspected at least once every 
three years. The inspections are carried out by the 
Dam and Reservoir Safety Inspection and 
Regulation Unit of PREPA. While the publicly-
available 2019 NID reports that 10 inspections are 
out of date, NID information can take month to 
ǊŜŎƻƭƭŜŎǘ ŀƴŘ ŀƎƎǊŜƎŀǘŜΦ CƻǊ ǘƘƛǎ ǊŜŀǎƻƴΣ ƛǘΩǎ 
possible that most or all dam inspections are up to 
date. 
 
The maintenance and operation of the dams in 
Puerto Rico is risk-based. This means that the 
priority for repair is given to structures that pose 
the greatest risk. However, a comprehensive 
assessment program is needed to focus on 
identifying deficiencies and prioritizing the repairs 
and mitigation measures.  
 
Most of the dams have one operator during regular business hours (7:30AM-4:30PM). For dams primarily used for 
hydroelectricity, the operator is located in the hydrogeneration plant and makes visits as necessary. Because some of the 
operators are nearing retirement age, it would be beneficial to create a knowledge retention program to seamlessly train, 
and transfer experience and knowledge, to future operators.  
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Figure 5: Dams by Completion Date (from NID) 

PUBLIC SAFETY  
Dam failure threatens public safety and poses millions of dollars in economic loss via property damages. Failure is not 
limited to damage to the dam itself, but also impacts infrastructure systems, such as roads, bridges, and water systems. 
While no dam has ever failed, from 1985 to 2017, there were three notable dam incidents, one of them causing loss of life 
and heavy damage.  
 
Puerto Rico Law 133 was amended to require all dams be fully inspected at least once every three years. These inspections 
are carried out by the Dam and Reservoir Safety Inspection and Regulation Unit of PREPA. Dam safety inspections are the 
primary tool for avoiding accidents. However, for at least 10 of the dams registered in the 2019 NID, the last inspection 
date is more than three years old. As previously mentioned, the information reflected in the NID may take months to 
update, so inspection numbers may be out of date.  
 
Once an emergency situation becomes imminent, such as a dam failure or uncontrolled release, Emergency Action Plans 
(EAPs) are put into action. Each dam has an EAP to standardizes procedures in case of a breach or failure and includes lists 
of agencies to alert, together with and flood inundation maps informing emergency personnel of at-risk areas that may 
require evacuation. After an EAP has been developed, it must be exercised by practicing the procedure, and it requires 
regular updating. 
 
All 36 high hazard dams in Puerto Rico have an EAP. However, according to the 2019 Dam Safety Performance Report for 
Puerto Rico, only 35 percent of EAPs have been exercised in the past five years. After Hurricane María, an EAP was 
executed for the Guajataca Dam. 
 
Currently, Puerto Rico has legislation to formalize methods for dam inventory, hazard classification, inspection, design, 
and condition assessment. Removal of obsolete and decaying dams that do not meet dam safety standards is not 
considered in this legislation. Therefore, the state needs additional resources to increase staffing levels in the PREPA and 
PRASA to properly assess and manage dams. 

 
FUNDING & FUTURE NEED 
Investment is needed to rehabilitate deficient dams and to improve the effectiveness of dam safety policies and regulatory 
programs. Occasional upgrades or rehabilitation to dams are necessary due to deterioration, evolving technical standards, 
technical improvements, progress in weather forecasting, increases in downstream population, and changes in land use. 

6

6

14

4

3

3

1900-1919

1920-1939

1940-1959

1960-1979

1980-1999

2000+



 
 

 

INFRASTRUCTUREREPORTCARD.ORG/PUERTO-RICO | 21 

 

 
According to the Puerto Rico Dam Safety program, the total state dam safety budget for 2018 was $230,686. This is 
equivalent to $6,234 per regulated high-hazard potential dam, which is higher than the national average of approximately 
$4,000. IƻǿŜǾŜǊΣ tǳŜǊǘƻ wƛŎƻΩǎ ŘŀƳ ǎŀŦŜǘȅ ǎǘŀŦŦ Ŏƻƴǎƛǎǘǎ ƻŦ ŦƛǾŜ Ŧǳƭƭ ǘƛƳŜ ŜǉǳƛǾŀƭŜƴǘǎ όC¢9ύ - equivalent to seven state 
regulated high hazard dams per FTE, which is below the national average of 30 high-hazard potential dams per FTE for 
state inspected dams. The Puerto Rico Dam Safety program is well above the national average in terms of budget and 
staffing per dam, but regular inspections are not necessarily being completed and dam owners have very limited budgets 
for maintenance and repair. 
 
However, more funding is needed to address the existing sedimentation of dams, especially those critical to supplying the 
ƛǎƭŀƴŘΩǎ ŘǊƛƴƪƛƴg water, an especially important role during droughts and dry seasons. As an example, an annual dredging 
program to mitigate the sedimentation issues for up to 20 years could cost $15 million per dam that provides drinking 
water. However, immediate costs for dredging Carraizo, La Plata and Caonillas reservoirs, is approximately $250 million 
combined. The cost of temporary repairs to the Guajataca dam caused by damages from Hurricane María is $80 million.  
 
Increased funding is required to properly assess all dams. Many dams need a comprehensive assessment, which includes 
hydrologic and hydraulic studies, seismic risk, and structural stability, among other factors, to fully determine the extent 
of their risk. It is estimated that implementing a solution to address identified deficiencies, which can include redesign, 
could cost up to $1 million per dam.  
 

RESILIENCE AND INNOVATION 
A resilient system recovers rapidly from challenges imposed by physical and economic factors, like hurricanes and 
droughts. Since a major use for dams is water supply and droughts are continuously getting worse, it is imperative dams 
be resilient. The water supply in the north and eastern regions is severely impacted by the droughts. For example, in 2015, 
a drought forced hundreds of thousands of users in these regions to be limited to two days of water service per week.  
 
Most dams were constructed before the 1960s. For these structures to be resilient, they must be assessed, upgraded, and 
retrofitted. Furthermore, it is likely that PuŜǊǘƻ wƛŎƻΩǎ ŘŀƳǎ ŀǊŜ ƴƻǘ ŘŜǎƛƎƴŜŘ ŦƻǊ ǎŜƛǎƳƛŎ ƭƻŀŘǎΦ ¢ƘǳǎΣ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ 
study and subsequent corrective measures must be undertaken. 
 
Sedimentation creates capacity and lifespan challenges to local drinking water supplies. Although dredging reservoirs 
could help increase their capacity, it will not permanently solve the problem. Additional cost-effective and long-term 
mitigation measures must be implemented. One solution is the reconnection of diversions could increase the yield to the 
superaqueduct, assist with the north coast water supply, and minimize future sedimentation.  
 
Another proposed measure is the implementation of a yearly dredging plan to remove sediment at a rate greater than the 
sedimentation rate. This practice would reduce overuse of surface and ground water, including the drawdown from 
reservoirs during dry seasons. 
 
Another possible solution to problems such as sediment transportation, water capacity, hydroelectric generation, and 
others, is to evaluate and model the installation of a hydraulic barrier system. The installation of these barriers in strategic 
locations reduce the flow of sediment trapping it before reaching the dams. The sediment is then removed periodically by 
mechanical means. This tactic could help reduce the sedimentation rate of the reservoirs. 
 
There are multiple solutions for current infrastructure challenges. The formation of a committee consisting of the Corps 
of Engineers, the Bureau of Reclamation along with the owners (PREPA, PRASA, Natural Resources Department and the 
Puerto Rico Government), and experts could help provide technical assistance for dams infrastructure. Using this 
multiagency taskforce to implement resilient, innovating and sustainable solutions could be the key to improving the 
overall grade. Moreover, the technical assist that can provide federal agencies may alleviate economic burden in local 
agencies/staff.  
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Figure 6: Guajataca Dam (photo by US Army Corps of Engineers) 

 

RECOMMENDATIONS 
1. A committee consisting of the Corps of Engineers, the Bureau of Reclamation along with the owners (PREPA, 

PRASA, Natural Resources Department and the Puerto Rico Government) should be formed to implement strategy 
plans, provide technical expertise, and assist with the rehabilitation of the dams. 

2. Increase the funding associated with operations and maintenance, rehabilitation, and the implementation of the 
mitigation measures. Explore innovative solutions that increase capacity and lifespan with long term and cost-
effective mitigation measures that do not rely in dredging alone.  

3. Increase the resiliency of the dams with proper management, operation, and inspection along with frequent EAP 
testing (rehearsals). 

4. Increase funding for comprehensive studies to fully assess the current condition. 
5. Create a knowledge retention program to seamlessly train, and transfer experience and knowledge, to future 

employees. This pathway program will help conserve best practices and lessons learned through the years.  
6. Rehabilitate, maintain and maximize the use of hydropower resources in the system.  
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