Transboundary aquifers and river basins
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New light shed
on one of the world’s
largest aquifers

T

he four countries overlying the Guaraní Aquifer System
(GAS), located primarily in the Paraná River Basin, have
recently made great advances in creating a management
framework for this important aquifer. However, much work
remains to be done. At over 1.2 million square kilometres
and estimated to contain 37 000 cubic kilometres of water,
this groundwater body is the largest aquifer in South
America and one of the world’s largest systems. It currently
supplies about 15 million people in over 500 towns
and cities in the region; the population of the overlying
countries — Argentina, Brazil, Paraguay and Uruguay —
is collectively over 242 million, and has the potential to
sustainably supply about 360 million people.
Though most of the reserves remain intact, in some areas
the aquifer is highly exploited, water consumption is
rising, and the population is expanding. Uncontrolled
pollution in areas of extraction and recharge represents
the aquifer’s principal threat. GAS is an important water
source for industry and agriculture, and for meeting
domestic requirements.
A comprehensive hydrological study of GAS was
completed in 2008; maps, databases, reports and
models created during the project were used to
produce a Strategic Action Programme (SAP) in 2009.
The SAP provides a management framework and
was made possible through the collaboration of the
four Guaraní Aquifer countries, with support from the
Global Environment Facility (GEF), the World Bank and
the Organization of American States (OAS). The IAEA,
through its nuclear applications and techical cooperation
programmes, became actively involved in the project at an
early phase, after being asked by the GEF and participating
countries to assess the aquifer using isotope hydrology.

Isotope techniques have been used to help assess water
quality and the risk of contamination, and to determine the
age and origin of groundwater. Isotope analysis indicates
that this groundwater is from several thousand to more than
fifty thousand years old, and that old groundwater in the
aquifer is vulnerable to groundwater mining.
It has been determined that groundwater extracted
from the unconfined part of the aquifer is renewable;
however, these unconfined areas are the most vulnerable
to pollution and other impacts of human activity.
Groundwater from the confined portion of the aquifer is
economically feasible to extract up to certain depths. This
groundwater normally has greater mineralization and is
well protected from pollution, but experiences minimal
recharge.
An important outcome of this work has been the
compilation of hydrological information concerning
the aquifer in the four countries, which has been made
available through the IAEA’s Water Resources Programme
database, the Water Isotope System for Data Analysis,
Visualization, and Electronic Retrieval (WISER).
More work needs to be undertaken to provide additional
evidence for determining the aquifer’s main flow patterns,
and in particular for identifying the location of discharge
within the GAS. Working together on the Guaraní project
has aided in building trust between the four Guaraní Aquifer
countries, which are now moving towards common water
management goals.
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