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Introduction - Tourism

Tourism is important for economies YUGATAN PENINSULA
°1.5 billion travelers in 2019 e »

°Half of world travelers visit coastal locales

Tourism in Quintana Roo, Mexico
°50% of tourists to Mexico visit Riviera Maya h
°Cancun is an international transportation hub
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Introduction — Water Quality

*Karst- easily contaminated
*Tourist
*Locals

*\Wastewater and tourist activities

MAR CARIBE

AGUA SALOBRE

AGUA SALADA



Introduction — COVID-19’s Impact

Tourists
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Introduction — Filling the Gaps

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
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Introduction — Filling the Gaps

Evaluate new drainage system installed in Puerto Morelos

*New connections to wastewater treatment plant replaces
septic systems
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Methods

Sunscreens and antibiotics- LC/MS

Water grab samples were collected between
March 2020 to July 2021

°March 2020 — June 2021: Dr. Rosa Maria
Leal-Bautista from CICY e | B | e | i | df | E |
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Results- Sunscreens
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PERCENTAGES OF
SUNSCREENS

SUNSCREEN TOTAL
CONCENTRATIONS
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Results- Antibiotics

Antibiotic Concentration Totals by Site: Inland to Beach

: 0.3
. !'60‘
Quintana Roo :
*-
0.25
: Ly
Leana YWicaric E
.ILJL b k % :
: .W | ‘ :
\'a':l:‘l?glld m : g
- 2
: 8 015
8 E
ﬂqf’w g
L Q
1 ‘b‘” :
1 I N : O
__ . O 01
y ; . Ramal 3 Contral \'alla':m':'
s A 0.05
Legend o 0
. v e LL D PV P52 P53 P55 VL LN AA NAK AH EP BA  PNH PP
[ Mexican States o e i T Isl(m B A e e et e -
C — — | iy A i Nitaral Fypfh Autbar. 1. (noncy

Inland Beach




ANTIBIOTIC PERCENTAGES
AND TOTAL CONCENTRATIONS

March 2020 May 2020 August 2020 November 2020
Antibiotics Antibiotics Antibiotics Antibiotics
Dome Damo
Vicario qum EJL O""""“"“ Vicario
ILIL 258m m‘ 258m W 2w HAHA 258m
o= JV ® P ¢ :
VL
WL
@
E; NASA, NGA, USGS, CONANF, Exrl, HERE, Garmin, Foursquare, FAD, METL hquare, FAD,
January 2021 March 2021 April 2021
Ruta de los Cenotes Antibiotics Antibiotics Antibiotics
Antibiotic Contaminants (ppb) memmm ngmmwo mmmwam
@ OMT_-I 258m Om 258m .IUL J2sam
icill PS5 [~
Il Penicillin - o P58
8 Ampicillin VL, VIL VL
[ Cephalexin @ G e

[ Oxytetracycline
[ Tetracycline

[ Erythromycin
5 May 2021 June 2021 July 2021
B Tylosin Antibiotics Antibiotics Antibiotics
[ Sulfamethoxazole &m GQEE?QIEP e
I Trimethoprim O]LJL 5om O[LIL 258 UL B4 e
Total Concentrations PS5 (> O Om
@ 0.15 &
0.042 VL VL | _ A& LN oy
0.00057 b @ (@ ° &
20 Gle A
I < rv: i NAR

Author: J. Cooney




DRAINAGE CONNECTION

EFFICACY
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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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