Geophysical Research Abstracts, Vol. 8, 05515, 2006
SRef-ID: 1607-7962/gra/EGU06-A-05515
© European Geosciences Union 2006

Using environmental tracers to assess groundwater
resources in reclamation areas of Egypt
W. Aeschbach-Hertig (1), H. El-Gamal (1), K. Dahab (2), R. Kipfer (3), I. Hajdas
(4) and G. Bonani (4)
(1) Institute of Environmental Physics, University of Heidelberg, Germany, (2) Geology
Department, Faculty of Science, Minufiya University, Egypt, (3) W+T, Isotope geology,
Eawag/ETH Zurich, Switzerland, (4) AMS Radiocarbon Lab, ETH Zurich, Switzerland

In Egypt, many new agricultural areas outside the overpopulated Nile Valley and Delta
are being developed. Such so-called reclamation areas depend almost exclusively on
groundwater, raising the crucial issue of the future availability and quality of this resource. To provide the basis for an assessment, we investigated the origin and rate of
groundwater recharge in reclamation areas near the southwestern Nile Delta. Several
environmental tracer methods (SF6 , 3 H-3 He, 14 C) were used to date the groundwater,
whereas noble gases and stable isotopes were applied to study its origin.
The stable isotopes show that the groundwater is derived from the Nile River. The
change of the river’s isotopic composition in response to the construction of the Aswan
High Dam allows a clear distinction between groundwater that infiltrated before and
after 1970. Only wells close to surface water features (river branches, canals) reflect
the modern Nile water composition. These wells are also the only ones that can be
dated by SF6 and 3 H-3 He, yielding ages of up to 25 years. Further away from the
surface water, the groundwater residence time exceeds 50 years, and 14 C data indicate ages of up to a few thousand years. Noble gas temperatures are consistent with
recharge under modern climate conditions.
The data show that the regional aquifers are recharged from the surface water, thus the
groundwater resource is in principle renewable. However, the recharge rate is low and
current pumping already has negative impacts on water levels and salinity. By linking
tracer data with hydrogeological and hydrochemical information, we aim to establish
a reliable basis for a sustainable water resource management.

