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The presented research is part of the EU-sponsored ALIANCE project (EVK1-CT-2001-00091). 
The main focus of this project is to develop an in situ laboratory where an integrated set of tools 
should be developed for characterising saltwater intrusion processes in a hard rock aquifer with 
an appreciable level of heterogeneity. To meet this goal a test site is being constructed near the 
town of Campos in the southwest of Mallorca (Balearic Islands, Spain). The site is situated on a 
carbonate platform of upper Miocene age. Deposits consist of high permeability and porosity 
reefal limestones and lagoon carbonates. The reefal limestones are further characterised by a high 
degree of karstification making them extremely transmissive and heterogeneous. For these 
reasons this aquifer is the main groundwater resource in this part of the island. The heaviest 
pollution of this aquifer from saltwater intrusion is recorded in the low-lying Campos basin close 
to the developed test site. 
The test site has an area of one hectare (10’000 m2) and was developed in sequences. First, four 
100m deep cored boreholes located in each corner of the site were drilled and tested with a 
variety of geophysical tools, including optical and acoustic televiewer, conductivity logging and 
impeller flow meter logging. These experiments showed that the water table occurs 40 m bg and 
that the bulk transmissivity of all boreholes derives from a 10-20 m thick reefal limestone unit 
which carries most of the fresh water from the aquifer. The transition zone to the salt water 
occurs between 60 and 80 m. In a second drilling phase a cluster of 4 test boreholes was drilled in 
the centre of the test site. The test cluster consists of 1 large diameter pumping well with a screen 
a few meters above the transition zone and 3 observation wells at distances between 5 and 15 m 
from the pumping well. All boreholes and cores are systematically logged and tested for 
petrophysical properties.  
The completion of all boreholes of the test site has to consider multiple test objectives and 
constraints: Passive monitoring of multilevel groundwater pressures and hydrochemical 
composition, active and passive geophysical measurements (seismics, electromagnetics, LN-SN-, 
natural gamma, spectral gamma, acoustic, borehole televiewer, focussed induction logging, etc) 
and active hydrogeological testing (transient pressure testing, upconing experiments and tracer 
testing) in single hole and crosshole settings. For this purpose a new retrievable multilevel packer 
system had to be developed which complements partial PVC casing. The system allows 
performing recurrent geophysical logging in open borehole sections and eliminates hydraulic 
short-circuiting and multilevel testing and monitoring during the remaining time.  
The final goal of the geophysical and hydraulic investigations is to derive 3D porosity and 
permeability models as input for the analysis of specific salt water intrusion experiments. The 
first experiments of that type involve upconing tests with multilevel pressure monitoring in all 
boreholes of the test field and simultaneous induction logging.  


