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CONTEXT

o GAS is a major transbounday aquifer

system;

o Target for many national research

initiatives;

o First GEF Project on Groundwater

Management (World Bank/OAS);

o Treaty ratified by the 4 Countries;

o Intensification of the use;

o IAEA target for aplication of

Innovative Isotope Techniques.
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THE GUARANI AQUIFER SYSTEM
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METHODOLOGY

100 NG + 11 81Kr +
Stable Isotopes +
Hydrochemistry

Improve 4He/81Kr 
chronometer

4



METHODOLOGY

Step 1:  Sampling of representative and
documented GAS deep wells

Step 2:  NG analysis # INOBLE2.7 modeling # 
GAS regional conceptual model

Constructive heterogeneity and 
uncertainties; difficulties in obtaining laminar 
flow; shipment challenges

TDS, T, Altitude, NG concentrations
5



METHODOLOGY

Step 3: Delineation of recharge polygons

Hydrochemical evolution of the GAS waters
>Na, SO4, Cl, CE, Temp
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METHODOLOGY

Step 4: NG Component Separation Step 5: 4He distribution across the SAG

Significant gradients in 4He rad
concentrations, proportional to
residence time.

Increase of 4He rad and accumulation trends
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METHODOLOGY

Step 4: Estimate residence time: use of the chronometer 81Kr-4He rad.

GAS block discretization to find best fit
with 81Kr absolute ages
(basal fluxes and vertical difusion (Torgersen &
Ivey (1985)
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RESULTS

Validating 4He dating method using 81Kr

Modeled residence tomes with
the 81Kr-4He rad chronometer 9



CONCLUSIONS

 Agreement of 20% between the modeled ages 4He/81Kr and the absolute 81Kr ages;

 He in situ accumulation rates proved to produce overestimated groundwater ages;

 Reference values for He crustal flows at craton areas resulted in underestimate ages;

 The dating technique with 4He can be considered a

quantitative approach when model parameters can be

calibrated with an absolute dating. In this case, the He- Kr

chronometer proved to be efficient and sufficiently robust.

 The differences between NGT at the LGM and current

temperatures shows average cooling (∆t) on the order of 4°C.

 The new modeled age distribution, therefore, may be a huge

step towards the sound management of this common

transboundary aquifer.
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