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ABSTRACT

This paper presents the results of the activitiamied out for the hydrogeological assessment arzseqjuent
mathematical modelling of the groundwater flow hetYrenda — Toba — Tarijefio transboundary aquiystesn,
located beneath the alluvial fan of the PilcomayeeRbetween Ibibobo and Mision La Paz — Pozo Hof#dgentina,
Bolivia and Paraguay). The aquifer system has a@&a af about 250.000 - 300.000 km2, fact which gsihdag
corroborated, since its limits should still be fied.

In the Republic of Bolivia it embraces the Depantitseof Tarija, Chuquisaca and Santa Cruz de la&iand it is
associated with the alluvial cones of the largemsvof the Chaquefa plain. In Paraguay it is cemsiincluded into
the great region of the Chaco and in Argentina diedeseveral provinces at the north-west portibthe country.

The amount of people that could benefit from thiézation of this aquifer system is considered &rghan 500.000
inhabitants.

Due to the great heterogeneity of the geologicahfdgions that contain the water, there is a widgiapvariability of
its quality, from saline-brackish to sweet.

Until the 1990s, these three countries were y&htiw they were in the presence of a transboundzuifex.

In Bolivia the system has been defined as multilawyéh interconnected and interbeded levels anibnccording to
the behavior of the system it is possible to dgtish unconfined, confined and semiconfined lay®V¥ater has
acceptable salinity, around the 1p@3cm of electric conductivity. The existent wellend generally overcome a flow
of 3 /s.

In Paraguay, this complex of confined and semicadfilevels housed in silts of the Tertiary and @uedry ages was
designated as “YRenda” Aquifer (Y:place, Rendéa:ematn Guarani language). It's occurrence has lukfimed
towards the south of the line of 21° Latitude Sautlthe American Great Chaco area. It is geneffallynd in depths
lower than 50 m in the West, decreasing to the.Bdst formations” lithology is constituted by fiard medium sands,
inserted with strata of loamy material, with levefglaster and carbonatics concretions.

A great heterogeneity of water quality can be foumérgentina, as well as in the productivity leveif the different
aquifer reservoirs of the system. It has been déSmed as a multilayer system, constituted by meonfined aquifer
with uncertain number of deeper semiconfined andiced layers.

These alternated levels of salted-brackish and tsweger are yet to be properly identified and sizét&so, by
estimations, it is considered that the main reahafygroundwater reservoirs is aloctonal, probaidgning from the
hydrological basins of the mountainous area locaie@rds west of the Chaquefia plain.

In some sectors there have been already identifiiethsive exploitations, which are not efficiendgntrolled by the
provincial states. This situation has generatedoitamt lowering of the piezometric levels. Thereaiso risk of
salinization for the aquifer levels of fresh watdue to constructive deficiencies of the wells.

According to the climatic characteristics of theaand the shortage of surface water resourcesndn@ter acquires
an strategic interest in the socioeconomic devetogrof the region.



So far, in the three countries, there are studieser! out at different scales, which define sosgeats of the regional
geology, hydrogeology and even the identificatidntiee hidrochemical characteristics with the useisaitopic
hydrology, but only in some sectors of the systém.integration of the existent information is nezay in order to
identify the reservoir geometry and to establighrttechanisms of its operation.

The three countries have excellent vicinity relasi@nd the antecedent of being included in theld&aMBasin. For that
reason, they have agreements and treaties frorthlasentury that assure the cooperation and tHerstanding in the
shared administration of the superficial water ueses. But as regards the topic of groundwateretieno existence
of antecedents of agreements, treaties or any &gartool in validity.

Seeking the integration of the existing informatiam 2007, Universities of Salta and El Litoralpiin Argentina,
elaborated the preliminary conceptual groundwatedeh The stratigraphic sequence of hydrogeologictdrest
(Tertiary and Quaternary geologic formations), flgirwith the groundwater elevation map availablenir previous
works, where taken into account. The potentiometmidace was quantified, hydraulic gradient, hyticaparameters,
and groundwater velocities and flows were estimated

Using the analysis of both the geologic and hydnadatyic information, the preliminary conceptual grdwater model
was defined considering that the system behavesbljdally as a multiunit.

The construction of the mathematical model requaezhreful selection of data due to the scarcechag&irmation

available according to the study area and the @epof the study. The calibration is well-considerecause of the
normalized root square error obtained (approxingei@b). In relation to this study, the groundwatemnf was clearly
defined and it was also possible to quantify ttdirbctional relation between surface and groundiydéet that was
not taken into account up to that moment.

Continue working on these bases will be esserdigenerate the plans for regional development apdopriate legal
tools for the utilization and sustainable managemAs a result of that it will be possible to pratébiodiversity,
prevent desertification, and to identify and preavire effects of the climatic change. All of thiglivbe a genuine
benefit to the inhabitatnts of this wide region.
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Figure 1: Location of the study area
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Figure 2: Discretization of the study area.



