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Executive Summary 
 
The general purpose of this research is to collect information that will help planning and 

policy-making towards enhancing the resilience of vulnerable communities in Loíza, Puerto 
Rico. Specifically, this team is focused on analyzing the survey data to identify risk factors 
involved in the water contamination after flooding for the older population in Loíza. 

 
For this study, surveys were conducted by two community leaders hired from Taller Salud, 

and data was collected from the communities located at Honduras and Palmarena. Surveyors 
received hard copies of the surveys along with IRB consent forms. This ongoing study has 
collected more than 40 surveys from people older than 65, with 16 of these surveys processed so 
far and used for this analysis. These people were rewarded with a $25 gift card for their 
participation and asked to get their water sampled. Community leaders and staff at Taller Salud 
were also compensated to do this work. A descriptive analysis is done with the data collected 
based on numerical and categorical data. Aspects related to demographics were identified, and 
findings were divided into four categories: service access, water quality, health, and flooding 
causes.  

 
In general terms, findings show that the population of Loíza has access to the water service 

through Autoridad de Acueductos y Alcantarillados de Puerto Rico (AAA). However, older 
people do not have access to a proper sewage system, which shows a potential risk for water 
contamination after flooding. Even though this water has been used for drinking, there is a 
growing trend to use water filters to treat the water or even replace the tap water with bottled 
water, which shows a concern from the population to avoid contaminated water. However, based 
on the possible health issues related to the contaminated water consumption, additional 
awareness needs to be raised to understand the risks of contaminated water through proper 
education of communities. Also, additional work is required from AAA to assess the water 
quality, especially after flooding events. 

 
These findings should motivate stakeholders and authorities to continue with education plans 

that involve and empower the community to identify risks present in the water after flooding 
events. These actions include checking the water quality and possible health issues that may 
appear from the consumption and switching to safe water sources. In addition, future work 
should aim to create proper plans from authorities to check the quality of the water as a 
mechanism to mitigate risks when flooding events occur, which are frequent in Loíza given its 
low elevation. 
 
 
Keywords: Disaster planning, flooding, water quality, health, water contamination, informal housing and Puerto Rico.  
  

Introduction 
Loíza is one of the 78 municipalities in Puerto Rico and it is located only 45 minutes 

from San Juan. This northeastern coastal municipality was mostly settled by Black free slaves. 
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Given this history, Loíza as a town has the greatest percentage of Black population in the whole 
island today. For centuries, racial segregation has played a role in social vulnerability among 
Loiceños. This municipality is characterized by informal construction, which is a distinctive 
form of development in the island. Informality poses challenges and potential environmental 
risks for the community, increasing social vulnerability.  
 

From the lacking of evidence-based research that assesses the informality and the risk of 
water contamination from flooding, this project is concerned with risks associated with flooding 
and the possible contamination of the water supply after disasters, especially those affecting 
older adults in Loíza, which are more vulnerable to develop health issues related to the 
consumption of poor quality water. By collecting survey data from people in Loíza, this study 
seeks to identify aspects related to the service access, water quality, health, and flooding causes 
that are studied using a descriptive analysis based on the information collected from surveys 
taken from the population older than 65 years old in Loíza. Other aspects related to 
demographics are also identified and discussed. 

 

Literature Review 
Existing literature helped to provide a basis for comparison with our project in Loíza. We 

found papers and studies that could be developed upon with our research. We classified the 
collected documentation and their related findings into four categories to examine our data: (1) 
service access, (2) health, (3) water quality, and (4) flooding.  
 
Service Access 

The first theme we examined was service access to septic tanks; this is particularly 
important in Loíza because an issue of having clean access to water is how wastewater is treated. 
A study by García-López (2018) compiled statistics of the effects of Hurricane Maria and 
different perspectives, such as water, power, pollution, and food. This study began after 
Hurricane Maria and found that under 45% of rural areas had not been connected to water 
systems a month after the disaster, while 80% of urban areas had been. Over two months later, at 
least nine municipalities were still without electricity. Areas of lower socioeconomic status were 
also found to be more vulnerable to environmental injustices— that is according to the 
Environmental Protection Agency (EPA) “the fair treatment and meaningful involvement of all 
people regardless of race, color, national origin, or income, with respect to the development, 
implementation, and enforcement of environmental laws, regulations, and policies.” (EPA, 
2020). 
 
Health 

The second theme we found to be of particular importance was health. Drinking unclean 
water affects multiple aspects of human life, and has been found to have both short and long term 
consequences. Mattei et al. (2018) aimed to describe "…the prevalence of sociodemographic, 
lifestyle, psychosocial, and healthcare risk factors, as well as prevalent chronic health conditions, 
along with their interrelationships, in a convenience sample of adult men and women living in 
Puerto Rico…." (p. 2). The research samples populations in San Juan, Puerto Rico, for a cross-
sectional study on adults and their health conditions and lifestyle risk factors. The results 
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included statistical information on a range of topics, concluding that adults living in Puerto Rico 
are at high-risk of multiple chronic diseases (Mattei et al., 2018). 

 
Lowe et al. (2013), explores the health effects of floods within Organization for Economic Co-
Operation and Development (OECD) nations, pertaining before, during, and after flood events. 
Focused on floods around the world, the authors illustrate factors threatening communities 
exposed to floods. Of the OECD countries, the site includes the United States, United Kingdom, 
parts of the EU, and Australia. The 2013 study found that after floods, those over 65 years and 
males are at increased risk of physical health effects. Also, gastrointestinal illness has been 
inconsistent risk factors regarding age or gender after floods, and shigella, cholera, norovirus, 
and dengue, among water or vector-borne diseases are commonly associated with flooding. 
 
Water Quality 

The issue concerning water quality is our third theme. Norat-Ramirez et al. (2019) 
studied how patterns of human settlements with septic tanks near Tres Palmas Marine Reserve 
(TPMR) affect water quality, coral reefs, and beaches for recreational use. The location for this 
study is in Rincon, Puerto Rico (northwestern territory) and the hypotheses predict that due to the 
steep slopes and hydrology, the septic runoff from storms will affect water quality, have 
ecological impacts, and produce human health problems for bathers near Rincon public beaches. 
In total, there were nine microbiological water quality sampling stations. The methods for the 
water quality analyses include sampling month or bi-month between May and December in 
2011. The results showed the predictions were correct, and the need to address poorly designed 
septic systems in Puerto Rico is urgent to protect coastal habitats and improve human health.  
 
Lin et al. (2020) researches the impact Hurricane Maria had on the drinking water in Puerto 
Rico. The data was collected both before and post-Hurricane Maria, where samples of tap 
drinking water were collected from various locations: urban, rural, coastal, and inland. They 
performed a toxicity assessment and chemical analysis to determine the correlation of change in 
the drinking water safety levels in Puerto Rico. The results showed that almost all of the 
elements tested had increased in the water samples after the hurricane. Additionally, arsenic 
contamination levels increased significantly. The findings from this paper exemplify a need for 
more research to better implement community infrastructures to access clean tap drinking water 
and dispose of or clean contaminated water. 
 
Flooding 

The fourth theme we identified in our analysis is flooding. The first source of literature 
relevant to our study in Loíza was done by Mabuku et al. (2018) to assess the level of flood 
preparedness and the household factors that influence flood preparedness in rural communities 
Zambia and Namibia. This study was obtained from a questionnaire survey of 114 households in 
the eastern Zambezi region and 93 households in the Mwandi district, randomly sampled from 
villages affected by floods in both countries. Both study sites contain different capital and 
resources to respond to after floods; 52% of the households were well prepared for flood hazards 
in Namibia versus a minority of 9% in Zambia, influenced by many factors. Even though early 
warning systems are critical elements for flood preparedness, households failed to execute 
emergency plans and respond to impending floods, showing that training and education are also 
contributing factors.  
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Ramos-Scharrón and Arima (2019) research explored the impact of flooding caused by rainfall 
from Hurricane Maria on Puerto Rico. The study compared the average annual rainfall of the 
island to the rain during the hurricane and found that it covered 30% of the average rainfall for 
the year (Ramos-Scharrón and Arima, 2019). The results showed locations most impacted by the 
hurricane were located in central regions' northern coastal areas and were of lower 
socioeconomic status, including Loíza. Tropical storms are increasing in intensity, and it is 
essential to improve resiliency in watersheds, agricultural irrigation, clean drinking water, and 
proper disposal of unclean water in Puerto Rico.  

 

Methods 
Study Site Description 

The study site for this project is in Loíza, Puerto Rico. This is 1 out of 78 municipalities 
on the island. The community has a remarkable Afro-Caribbean history. Free slaves settled in 
Loíza, which now has the largest Black community in Puerto Rico. Loíza is located in the 
northeastern coast of Puerto Rico, surrounded by the Atlantic Ocean to the north, a swamp area 
located to the west, and with Rio Grande de Loíza delimiting the west boundary of the urban 
area. The issue Loíza and many Puerto Rican residents face is lack of governmental assistance 
(FEMA) due to not possessing the title of their home (Garcia, 2021). This causes issues when 
recovering from disasters, like flooding and hurricanes. Figures 1 and 2 below show United 
States Geological Survey, National Hydrography Dataset (NHD) flowlines and waterbodies for 
both the island of Puerto Rico and a more detailed view of Loíza. These waterflow lines are 
useful in understanding flooding when recovering from disasters, like flooding and hurricanes. 

 

 
Figure 1. Island of Puerto Rico and the existing NHD flowlines and waterbodies. Flowlines show existing routes of the water 

drainage network. Map created by authors and data collected from the U.S. Geological Survey. 
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Figure 2. Loíza, and the existing roads, flowlines, and waterbodies in the municipality. Understanding this network of drainage 

systems will help depict future flood zones. Map created by authors and data collected from the U.S. Geological Survey. 

 

Research Question(s) 
Due to the occurrence of hurricanes, such as Hurricane Irma and Maria, extreme weather 

events easily put the surrounding community to life threatening dangers. Also, heavy rain in the 
mountain areas with considerable elevated slopes quickly reaches the water canals in the Loíza 
area and raises the levels and exposes the community to flooding. After a disaster, the water 
service could be interrupted for several days, and once restored, the population may experience a 
temporal deterioration while the service completely recovers. Similarly, the limited access to 
sewage systems creates another propagation of health conditions. Not having access to water for 
a certain amount of time not only means inconveniences; instead, it could mean exposure to 
diseases, emergencies and dangers, especially to the older adults after extreme flood events. 

Even when most of the people from Loíza receive water from Autoridad de Acueductos y 
Alcantarillados de Puerto Rico (AAA), not all of the population have their sewage systems 
connected to AAA, raising concern about the status of septic tanks within the community. 
Despite the potential risks of water contamination caused by flooding, which has been studied 
and reported in literature, this assessment has not been developed for Loíza, which raises the 
research question: What is the risk of water contamination among older adults in Loíza after 
flooding events? 

 

Data, Methods, and Procedures 
Taller Salud, an organization that promotes community health including physical, mental, 

and spiritual, was hired to aid in our research. Taller Salud is interested in health, reducing 
violence in community settings, and fostering economic development through education and 
activism. They addressed issues related to racism and poverty as well. They work on three 
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things: education, participation, and mobilization. We specifically connected with Jenifer De 
Jesús who is in charge of initiatives related to Hurricane Maria reponse. 

To conduct the surveys, two community leaders were hired. Community leaders were paid 
$75 per interview and respondents were compensated $25 for completing the survey. 
Community leaders received Collaborative Institutional Training Initiative training, which 
guided them to enhance the integrity of professionalism in conducting research. From February 
to May 2021, 16 key informants participated in the survey which took place . The conversations 
took between 1-1.5 hours. The survey was created in English and then translated into Spanish. 
The team developed 29 interview questions with 6 themes: demographics, potable/drinking 
water, sewer systems and wastewater, flooding, health, and connecting flooding to health. 

 
Data Analysis 

We employed descriptive statistics analysis, where each of the questions is classified 
depending if continuous or categorical data is involved. For questions involving continuous data, 
the mean values are calculated using the information provided by interviewees. Each 
interviewees had responded to all the questions. On the other hand, for questions involving 
categorical data, charts are created to summarize and enhance visualization; in addition, 
percentage values are determined based on the data in order to help analyze and provide an easier 
understanding of the conclusion. Unanswered questions by the interviewees are also counted and 
discussed as part of the analysis. 

Researcher Positionality, Reciprocity, and Other Ethical Considerations 
None of the researchers are originally from Loíza, from Puerto Rico, and do not belong to the 

same ethnic or racial group as of Loíza’s populations. Only Miller visited Loíza. Rodriguez-
Garcia is a Colombian citizen, has not experienced hurricane events. However, he has 
experienced informality from his life in Colombia, which shares characteristics with the 
community of Loíza. Rodriguez-Garcia, Lederer, Thomas, and Ko have experienced disasters. 
During the class, the researchers have recognized features from Loíza, learned about the people 
and the culture, and heard from those who have directly interacted with the community. All the 
researchers from this team took two CONVERGE Training Modules, including (1) Cultural 
Competence in Hazards and Disaster Research and (2) Social Vulnerability and Disasters. The 
researchers are collecting data from the Loíza populations, in order to process and identify 
potential risks associated with the water contamination caused by flooding. The resulting 
analysis along with the recommendations will be shared with stakeholders.  

Findings 
Based on the information reported in the surveys, several findings were identified and 

classified between the following categories: basic demographics, service access, water quality, 
health, and flooding characteristics. The main observations are discussed in the following 
subsections. 

1. Demographics 
From the year 2019 U.S. Census Data, the population of Loíza, Puerto Rico, was 3,349 
person(s). From this data, 618 individuals were over the age of 65 (205 males and 413 females), 
our results were very similar showing 37.5% respondents identified as male and 62.5% female. 



 

9 
 

In relation to Loíza’s total population, 39% identified as Black or African American, 22% as 
White, and the remaining 39% identified as another race. All individuals that participated in the 
survey were Black and born in Puerto Rico. For Loíza’s total population of 45 years and over 
(1,441 individuals), 966 of those completed high school graduate or higher (below Bachelor’s 
attainment), and 277 have a lower completion than high school. From the survey responses, 
31.3% finished high school. It is not expected that the older population might have access to 
higher education, but it raises concerns on how much people understand the exposure and health 
risks connected to the water contamination. 
Loíza’s housing tenure includes a total of 1,142 occupied housing units: 546 (48%) are owner-
occupied and 596 (52%) are renter-occupied. When analyzing survey responses on ownership, 
most participants own their houses by inheritance (56%). From those of whom own their housing 
property, none of the participants possess titles. The lack of title is due to an unresolved 
inheritance (40%) or unsubdivided family land (50%). Regarding the number of dependents 
within a household, 8 of the individuals declared to have no dependents, 6 individuals have at 
least one dependent, and 2 individuals between two and four dependents.  

2. Service access 
All the interviewees get their potable water from Autoridad de Acueductos y Alcantarillados de 
Puerto Rico (AAA), and they use this water as drinking water. Interviewees report having this 
service for an average of 15.9 years, with a minimum reported of 5 years. Only 37.5% of the 
interviewees have a water filter at home. 
From the data gathered, only 43.75% of the participants have their sewage system connected to 
AAA, operating between 15 and 20 years. People pay monthly around $31.41 for the water and 
sewage service. Figure 3 shows the perception about the sewage system safety. The rest of the 
survey takers who are not connected to AAA, implied that they have informal septic tanks, 
which is not connected to the formal systems. They answered that 25% of all participants 
perceive the sewage system medium safe, and the rest 18.75% perceive it as highly safe. Based 
on the findings, it seemed that from those connected to AAA, not many people feel secure and 
safe about the sewage system. 
Based on the data gathered from the surveys, none of the participants reported having a septic 
tank at their locations. Based on the reports from the community leaders, those that are not 
connected to AAA use their own informal system, which is not eventually connected to AAA. 
This fact raises concern on how properly the wastewater is treated and finally discharged, and 
also if maintenance is adequately done to this system, to make sure it operates satisfactorily in a 
future flooding event. 
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Figure 3. Perception of sewage system environmental safety for the participants (n=16) 

 
In case of an emergency, most individuals lose access to potable water from AAA after a disaster 
that might interrupt the electricity supply. Most informants reported losing water service for a 
few days, meanwhile they list electricity for months. Some lost potable water for months as well. 
All individuals have reported boiling water to make it safe before consumption. Boiling water is 
a more popular option (e.g., adding clorox to the water or filtering it) than other forms of making 
sure that the water is safe to drink. After Hurricane Maria, many reported switching to bottled or 
filtered water, due to the concerns of drinking unsafe water that can potentially affect their 
health. 

3. Water quality 
94% of participants noticed a change in taste in their water after a flooding event. The 
participants indicated that water quality was impacted by three different contaminants: 
salmonella, radioactive materials, and other. Interviewees were asked to rate the quality of 
drinking water: From 1 (poor quality) to 10 (high quality), how would you rate your drinking 
water quality? The answers are summarized in Figure 4. 
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Figure 4. Perception about water quality (n=16) 

 
As mentioned earlier, only 37.5% of the interviewees had a water filter at their location. Six of 
the participants who reported having a water filter; four out of six declared to have a high quality 
supply and two did not respond. The remaining ten declared not having a filter; from these 10, 
two said that their water supply was of high quality water and eight stated having a medium 
quality water supply. 

4. Health 
Resulting from poor quality of water after flooding, one survey response said “yes” to 
contracting salmonella; two responses were impacted by radioactive materials and two were 
“other.” 94% of participants were not aware if their water was tested for safe usage after a 
flooding event. 81% of participants did not know if drinking tap water had affected their 
health. 6% of participants were bothered by stomach pain or abdominal cramping, nausea, dry 
mouth and throat, dry or itchy skin, headache, dizziness, shortness of breath, fever, cough, or 
muscular pain and weakness after drinking tap water. 13% of participants were bothered by gas 
and indigestion after drinking tap water. 0% of participants were bothered by vomiting after 
drinking tap water. 
Unlike what we have anticipated, most participants did not have major, if any, symptoms of 
health issues after flooding occurred. Without a septic tank or connection to AAA, we had 
speculated changes in water quality followed by several symptoms. However, almost no one in 
the survey has experienced symptoms resulting from the water quality. They were not even 
witnessing changes to the water quality before or after flooding. This means providing more 
precise information regarding the threats of water contamination after extreme disasters is 
necessary, which might improve their understanding of water quality. 
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Figure 5 shows the exposed contaminants of the interviewees to poor water quality after 
flooding. 31.25% of the attendants have replied that they do not know, 18.75% replied that they 
were exposed to contaminants, and the rest 50% of the interviewees answered they were not 
exposed to such contaminations. It is interesting to observe how half of the interviewees were 
certain about not being exposed to contaminants, even though it is not clear how or when the 
water was tested. From the positive answers to the presence of contaminants, one person 
declared being exposed to salmonella, two of them to radioactive materials, and two of them 
mentioned others. Table 1 summarizes the symptoms that bothered the community from drinking 
tap water, showing that problems in their digestive system are a common effect from the 
contamination. 

 
Figure 5. People exposed to contaminants after flooding  (n=16) 

 
Table 1. Percentage of people bothered by health issues related to drinking tap water 

Health issue related to drinking tap water % of participants bothered a lot 

Stomach pain or abdominal cramping  6 

Vomiting  0 

Nausea 6 

Gas and indigestion  13 

Cough 6 

Muscular pain and weakness  6 
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Dry mouth and throat 6 

Dry or itchy skin  6 

Headache 6 

Dizziness 6 

Shortness of breath 6 

Fever  6 

 
5. Flooding characteristics 

Participants were asked to identify the type of rain that causes flooding in the community of 
Loíza. The results from the survey are displayed in Figure 6. 72.72% of the interviewees agree 
that heavy rain is the main cause of flooding, while 27.28% believe flooding comes from 
hurricanes and storms. 

   
Figure 6. Causes of flooding (n=16) 

 
Another question was whether the residents believed everyone regardless of race, gender, 
income, etc., has equal access to the same sewage system in your community. To the question 
“From 1 (strongly disagree) to 10 (strongly agree) indicate your level of agreement with the 
following statement: Everyone regardless of race, gender, income, etc., has equal access to the 
same sewage system in your community,” the average response was (average 6.25) points; the 
survey takes slightly more than halfway agreeing that everyone has access to the same sewage 
system.  
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Discussion of Findings 
Social Impacts 

Another interesting question was whether or not the residents believed everyone 
regardless of race, gender, income, etc., has equal access to the same sewage system in their 
community, something that becomes increasingly important to function well during catastrophes. 
What we found was that when we averaged our responses (primarily Black females of low 
income) of 1 (strongly disagree) to 10 (strongly agree) to indicate the level of agreement, the 
average response was 6.25 points. The survey participants slightly more than halfway agreed that 
everyone has access to the same sewage system. This leads one to believe that they know (or at 
least 40% of the the community surveyed knows) some people on the island are better off than 
others, since they did not fully agree with the question. 
 
García-López (2018) conducted research on septic tank access and compiled statistics of the 
effects of Hurricane Maria on different areas, such as water, power, pollution, and food. This 
study began after Hurricane Maria, and discovered that under 45% of rural areas were not 
connected to water systems a month after the disaster, while 80% of urban areas were. Over two 
months later, at least nine municipalities were still without electricity. Areas of lower 
socioeconomic status were also found to be more vulnerable to environmental injustices like 
water services.  
 
Health Impacts 

Drinking water is supplied by Autoridad de Acueductos y Alcantarillados. The perception 
about water quality is mixed and seems to be influenced by the presence of water filters. 
However, a practice from the interviewed individuals is to boil water before consumption and to 
switch to bottled or filtered water, to reduce the risk of drinking unsafe water. All 16 survey 
participants lost access to potable water from AAA after a disaster with no electricity, have 
boiled water to make it safe, and have switched to bottled or filter water with concern to drinking 
unsafe water.  This mentality relates to the research done by Lowe et al. (2013), where the study 
explores the health effects of floods; pertaining before, during, and after flood events. The 2013 
study has found that after floods, water or vector-borne diseases are often common. Most 
participants (94%) did not notice the change in smell of their water after flooding occurred, but 
noticed a change in taste in their water after a flooding event. As well, they were not aware if 
their water was tested for safe usage after a flooding event. 81% received potable water from an 
organization after a disaster, and yet did not know if drinking tap water had affected their health. 
More than half of participants (56%) said their water had not been contaminated in the past and 
that their toilets wouldn’t flush after a flood. Only 38% of participants noticed the change in 
color of their water after flooding occurred.  
 
Similarly, an article by Lin et al. (2020) researches the impact Hurricane Maria had on the 
drinking water in Puerto Rico. The data was collected both before and post-Hurricane Maria, 
where samples of tap drinking water were collected from various locations. A toxicity 
assessment was conducted and proved that almost all the contamination elements were increased 
after the hurricane. Additionally, arsenic contamination levels increased significantly. The 
findings from this paper exemplify a need for more research to better implement community 
infrastructures to access clean tap drinking water and dispose of or clean contaminated water. 
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Environmental Impacts 

In regards to the characteristics of flooding that our survey participants experienced, we 
found that the residents that were affected by it believed that the major cause was heavy rain that 
originates from the heavy rain and gets collected in the roadways. The participants also point out 
that many residents had their yards and sidewalks flooded but managed to avoid water in their 
homes in some cases. This correlates to the article by Ramos-Scharrón and Arima (2019). The 
research explored the impact rainfall had on flooding from Hurricane Maria on Puerto Rico. The 
study compared the average annual rainfall to the rainfall during Hurricane Maria; results 
showed that it was responsible for 30% of the rainfall for the year (Ramos-Scharrón and Arima, 
2019). The areas most impacted by the hurricane were in the central and northern coastal 
regions. It is critical to improve resiliency in watersheds, agricultural irrigation, clean drinking 
water, and proper disposal of unclean water in Puerto Rico. This research study combined with 
our survey results leads our team to believe further improvements to storm water management 
infrastructure  are necessary to prevent repeated flooding events in the future. 

 

Conclusions 
Several factors are involved in the risk of water contamination after flooding, and can 

potentially compromise the health condition of the population under study. Most of the 
population interviewed was exposed to potential water contamination, where salmonella was one 
of the main causes, and other reactions were reported including dry mouth and throat, dry or 
itchy skin, dizziness, shortness of breath, muscular pain, weakness, indigestion, among others. 
However, most of the participants were unaware of the possible health issues associated with the 
water contamination, mostly derived from the lack of testing on the water quality (with a 
considerable number of participants not knowing of possible water contamination), or even they 
were tolerant to the quality of their water supply. Lin et. al (2020) points out that water quality 
could diminish after a disaster event. This raises concern on how the potential health issues can 
be tackled by educating people on the risks of contaminated water and how to act in case of a 
disaster, and also the role of the water utility in sampling and promptly detecting contaminating 
agents present in the water. 

 
Despite the actions to be taken to raise awareness on the water quality problems after 

flooding from their experience after Hurricanes Irma and Maria, there is a current trend among 
the population to replace their drinking water supply from direct tap water, to the use of water 
filters or switching to bottled water. This effort is extremely valuable as it depicts the interest of 
the population in avoiding potential issues that eventually might affect the most vulnerable 
population of Loíza. It is a good signal that people are aware of the dangers and they do what 
they should be doing in terms of changing their water supply after floods. However, this implies 
that there needs to be some kind of assistance from the AAA or the community, since 
fundamental support seems insufficient. 

 
Norat-Ramirez et al. (2019) study helps to bring to light the environmental issues related 

to septic tanks. Other aspects that raise concern and should be the focus of future research is the 
informality associated with the sewage system for the population of Loíza. All the interviewees 
had access to the water supply from AAA but none of them have their sewage system connected 
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to AAA. An informal system is used by the community for the management of wastewater, so 
there is no clarity on the treatment for this wastewater and also the maintenance actions taken to 
ensure its proper functionality, which eventually can lead to greater problems in case of flooding.  

 
The informality is generalized and culturally accepted, but some mechanisms should be 

provided to ensure health for the population. From the data collected, current conditions at Loíza 
question the equity in the access to proper sewage systems and the vulnerability of the 
community, mostly characterized by Black, low-income women. The average agreement upon 
fair access to sewage systems by race, gender and income among the community was 6.25. A lot 
of the participants had agreed with the unequal access to the systems, which encourages change 
to following equal access to such basic services.  
 

It is important to highlight that this is an ongoing study. The current number of surveys does 
not allow us to draw conclusions that are statistically relevant. However, as more data is 
collected and processed, clearer inferences can be done. We hope that this study is a good start to 
bring Loiza and Puerto Rico into account for disaster planning in terms of water contamination 
during and after floods, which will keep happening in the future. Even though we did not have an 
abundant sample size of the survey, we could understand the limitations to their water supply and 
sewage systems, regardless of flood events. Therefore, we believe that planners need to 
understand the vulnerability of the community and begin addressing this issue by providing 
fundamental support, considering various factors such as water service access and sewage 
treatment, followed by health impacts.  
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