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Introduction - Tourism
 Tourism is important for economies

◦1.5 billion travelers in 2019 
◦Half of world travelers visit coastal locales 

 Tourism in Quintana Roo, Mexico
◦50% of tourists to Mexico visit Riviera Maya
◦Cancún is an international transportation hub



Introduction – Water Quality
•Karst- easily contaminated
•Tourist
•Locals
•Wastewater and tourist activities 



Introduction – COVID-19’s Impact



 Pandemic set up a natural experiment to 
test how much groundwater pollution is 
due to tourism.
•Used sunscreens and antibiotics as proxies 
to estimate human presence 
•Previous research looked at other 
indicators during tourism seasons

Introduction – Filling the Gaps



 Evaluate new drainage system installed in Puerto Morelos
•New connections to wastewater treatment plant replaces 
septic systems

Introduction – Filling the Gaps



Study Area- Location



 Sunscreens and antibiotics- LC/MS
 Water grab samples were collected between 
March 2020 to July 2021
◦ March 2020 – June 2021: Dr. Rosa María 

Leal-Bautista from CICY
◦ July 2021: NSF Research Experience for 

Undergraduates
 Cenotes, beaches, public and private wells, 
and showers at recreational areas
◦ Subject to availability due to the pandemic

Methods



Results - Sunscreens





Results - Antibiotics







Key Findings
•Tourists contribute to the diversity of contaminants in 
groundwater.
•Pandemic antibiotic diversity from residents
•Residents are major contributors of total concentration of 
contaminants, but not diversity.
•New drainage program in Puerto Morelos, QR, effectively 
reduces contamination in groundwater.
•Next steps: 2022 data, time and location in cenote
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