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Background

The project “Mapeo de la Vulnerabilidad y Riesgo de Contaminacion del Agua Subterranea del Gran Asuncion”
[1] evaluated the risk of contamination of the Patino aquifer. Patino aquifer is located in the Eastern Region of

Paraguay, is a free aquifer of 1173 km?, supplied the largest and most densely populated urban zone of the
country, Asuncion and other cities in the Central departments and some Paraguari Department, with more than
2.976.400 inhabitants. The methodology used in the above mentioned work was a modified version of the wel
established DRASTIC method [2]. The procedure consisted in the collection and analysis of existing geospatia
data and maps, with hydrogeologic and anthropogenic information (such as density of septic tanks, roads and
land use), distributed across different institutions and not available on web. The evaluation of the geospatia
information acquired was used to create an initial map of the modified DRASTIC vulnerability index. This map
was then calibrated, using known groundwater concentrations of nitrogen and coliforms, in order to obtain a
more accurate vulnerability and the risk map. The results of the calibration were separated into three maps of
risk of contamination: one for nitrogen, another for coliforms and one that mapped the overall risk, which was
obtained by overlaying the first two maps.

Aims

The work presented here aims to exploit the potential of information technology (IT), Geographic Information
Systems (GIS) and the Open Geospatial Consortium (OGC) standards to generate interactive maps through
layers on a server, sharing data, information and georeferenced maps in a web map viewer, including the results
obtained in the project “Mapeo de la Vulnerabilidad y Riesgo de Contaminacion del Agua Subterranea del Gran
Asuncion”[1].

Method and Approach
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Results and Conclusions

The web map viewer is available at http://www.cc.pol.una.py/estudio_patino
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Contenido

En el marco de la convocatoria CTS "Ciencia Tecnologia onsejo Nacional de Ciencia y Informes del PFOyECtO {Vers'ion PDF)

Area de Estudio

Tecnologia (COMACyT), se propone el proyecto “Mapeo de la Vulnerabilidad y Riesgo de Contaminacion del Agua

« Estudio 1: Mapeo de la Vulnerabilidad y Riesgo de Contaminacion del Agua Subterranea del Gran Asuncion
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Asuncion” dada la actual coyuntura socio-ambiental de las aguas del Paraguay y en particular la contaminacion de

rea an Asuncidn .
a y el Lago Ypacarai, por lo que es de suma importancia entender la Resultados del Estudio 1:

los arroyos del Area Metropolitana
oo Lol s L il b Al il Elecainh Riesgo de Contaminacion del Agua Subterranea del Acuifero Patino
vulnerabilidad a la contaminacion de las aguas subterraneas del acuifero Patifio.

Las aguas subterraneas almacenadas en el acuifero Patifio abastecen alrededor de 3 millones de personas [2], v Referencias
, la calidad del agua

actualmente no existe mayor informacién detallada de los posibles contaminantes

er monitoreados para encontrar pesibles focos de contaminacion

La importancia de salvaguardar un acuifero tiene un impacto socic-econdmica y financiera que lo pone en
exto. Por ejemplo; un estudio publicado el afio 2001 de la Agencia de Proteccion Ambiental de los Estados
Unidos [51] sobre los costos de proyectos para la limpieza de focos de contaminacion de agua subterranea, senala
ue en promedio estas operaciones tienen un costo de capital total de US5 4.900.000. El costo anual por cada 3,7

m3 aguas tratadas es de USS 120.000.

El propdsito general de este trabajo fue estudiar la vulnerabilidad a la contaminacidn del acuifero Patifio, basado

en un analisis de datos hidrogeoldgicos y de urbanizacion de la zona como son el uso de la tierra, la densidad de

These maps can help policymaker, urban planners and technicians to identify the areas with the highest
vulnerability and risk of contamination, as well as set public policies regarding urban planning, monitoring
and environmental regulations.

Future Work

m Include results from a contaminant transport model, to study the implication of dynamic effects on the
vulnerability map.

m Based on the information of the vulnerability map design a system for continuous monitoring for the Patino
aquifer,

m Extend the measurement analysis over more than two pollutants, looking at heavy metals and petroleum-
based substances.

m Modify the web viewer for: allowing maps dynamically change, implement metadata and downloads of
shapes.

m Implementation of POSH method (Pollutant Origin Surcharge Hydraulically), to characterize the potential
sources of pollution on the basis of two factors: the type of anthropic activity, and estimate the probable
hydraulic loads.
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