
INTRODUCTION

METHODS

The availability of high quality drinking water is vital to
maintaining individual health and quality of life. Climate change
scenarios such as Sea-Level Rise (SLR), increasing temperatures,
and changing weather patterns threaten the quality and availability
of South Florida’s drinking water sources. SLR causes salt water
intrusion to freshwater aquifers, flooding, septic tank leakage, and
soil saturation. These consequences of rising sea levels pose
potential threats to human health. This research highlights SLR
impacts to drinking water in South Florida, addressing the ways in
which human health can potentially be affected.

A literature review was conducted and included peer reviewed
journal articles (2010-present) that focused on SLR effects to
drinking water and human health in South Florida. Literature
included relevant fields of Epidemiology, Hydrology,
Environmental Studies, and Geosciences.

Personal communication was made with a local South Florida
hydrologist and soil scientist. The interviewee addressed some of
the ways South Florida’s drinking water supply is threatened due to
SLR.

DISCUSSION

DISCUSSION

CONCLUSION

Saltwater intrusion to groundwater wells in the southern Biscayne
Aquifer (see figure 1) will compromise drinking water for millions
of residents (1). As sea levels rise, the increase in groundwater
levels will cause soil saturation to place stress on drainage canals
and infrastructure, especially when periods of intense rainfall
occur. This stress can lead to cracks in sewer and drinking water
lines (4). SLR in combination with king tide events will cause
flooding and septic tank seepage, resulting in mobilization of fecal
coliform bacteria and other contaminants.

Extant literature recognizes a multitude of climate change related
health risks, however, there is less research that emphasizes the
potential effects to human health in relation to drinking water and
SLR. Figure 2 displays that four main impacts to drinking water as
a result of SLR and the health risks associated with each factor. The
main concerns to human health are the exposure to pathogenic
viruses and microorganisms (4, 5, 6, 10) and mental health and
stress related disorders (6).

South Florida’s karst topography and low-lying elevation make the
area particularly vulnerable to SLR. The reviewed literature
highlights the ways South Florida’s drinking water supply will be
compromised and as a result, human health will become more
susceptible to the exposure of waterborne diseases. Additionally,
water shortages that may arise due to saltwater intrusion will place
intensified economic stress on local communities, contributing to
mental health disorders.

SLR will compromise the availability and quality of drinking water
to millions of South Florida residents. More research is needed to
address potential effects on human health and how preparations
can be made to deal with potential health threats.

REFERENCES

Sea-Level Rise in South Florida:
Impacts to Drinking Water and Human Health

Meagan L. Weisner
mburcar@fau.edu

Department of Geosciences

1. Bloetscher, F., Heimlich, B., Meeroff, D.E. (2011). Development of an adaptation toolbox to protect southeast 
Florida water supplies from climate change. Environmental Reviews 19: 397-417.
2. Bloetscher, F., Hammer, N.H., Berry, L., Locke, N., van Allen, T. (2015). Methodology for Predicting Local 
Impacts of Sea Level Rise. British Journal of Applied Science and Technology 7 (1): 84-96.
3. Bloetscher, F.; Polsky, C.; Bolter,K.; Mitsova,D.; Palbicke Garces, K.; King, R.; Cosio Carballo, I.; Hamilton, K. 
(2016). Assessing Potential Impacts of Sea Level Rise on Public Health and Vulnerable Populations in 
Southeast Florida and Providing a Framework to Improve Outcomes. Sustainability 8 (315). 
4. Confidential Interview. Personal Communication, April 13, 2016.
5. EPA (2016). Climate Impacts on Human Health. United States Environmental Protection Agency, 
Washington D.C.
6. Gutierrez, K.S., LePrevost, C.E. (2016). Climate Justice in Rural Southeastern United States: A Review of 
Climate Change Impacts and Effects on Human Health. International Journal of Environmental Research and 
Public Health 13 (189).
7. Ouyang, Y.; Zhang, Jia-En. (2012). Quantification of Shallow Groundwater Nutrient Dynamics in Septic 
Areas. Water, Air, & Soil Pollution 223 (6). 
8. Prinos, S.T., Wacker, M.A., Cunningham, K.J., and Fitterman, D.V. (2014). Origins and delineation of 
saltwater intrusion in the Biscayne aquifer and changes in the distribution of saltwater in Miami-Dade 
County, Florida: U.S. Geological Survey Scientific Investigations Report 2014–5025, 101 p., 
http://dx.doi.org/10.3133/sir20145025.
9. Portier, C.J.; Tart, K.T; Carter, S.R; Dilworth, C.H.; Grambsch, A.E.; Gohlke, J.; Hess, J.; Howard, S.N.; Luber, 
G.; Lutz, J.T.; et al. (2010) A Human Health Perspective on Climate Change. Environmental Health 
Perspectives and the National Institue of Environmental Health Sciences: Washinton, DC, USA.
10. Ramani, A., Rein, K., Shetty, K.G., Jayachandran, K. (2012) Microbial degredation of microcystin in 
Florida’s freshwaters. Biodegredation 23: 35-45.

Sea-Level Rise 
Impacts

Drinking 
Water Effects

Potential Health            
Impacts

Salt water intrusion 

Disruption to water supply 

availability (2, 6), increased fees 

for customers (4), and higher 

groundwater levels and reduced 

aquifer storage (3).

Mental health and stress 
related disorders (5, 6).

Flooding

Nutrient mobilization from 

agricultural runoff, nitrogen and 

phosphorus introduction to water 

sources, algal blooms, overburden 

to water treatment facilities (6).

Possible exposure to 

pathogenic viruses and 

microorganisms (5, 6).  

Heart effects from 

increased toxicants in 

water (6).

Septic tank leakage

Algal blooms, nutrient 

mobilization, nitrate and fecal 

coliform contamination to 

groundwater (7).

Possible exposure to 

cyanotoxins (5), like 

microcystin, which is 

carcinogenic to humans 

(10). 

Soil Saturation
Infrastructure pressure which can 

result in damaged pipes (4).

Possible exposure to 

waterborne pathogens 

(bacteria, viruses, 

and Giardia parasites 

such as Cryptosporidium)

(5) introduced via 

broken pipes (4).

Figure 1. Salt water intrusion to the Biscayne Aquifer. Image source: Prinos et 

al. (2014).

Figure 3. SLR Impacts related to human health 
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