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INTRODUCTION 
The Coastal Aquifer Test Field 
(CAT-Field) between Bremerhaven 
and Cuxhaven in the north of Ger-
many (see Fig. 1) extends over an 
area of 1800 km2. The center of the 
CAT-Field, a sandy geest ridge 
with high groundwater recharge, is 
surrounded by the extensive drained 
marsh area and the North Sea coast 
line. The aquifer consists of quater-
nary and tertiary sediments. A large 
quaternary channel system with a 
basis depth down to -300m NN and 
a width of 1 to 5 km is arranged 
parallel to the geest ridge in N-S-
direction. These channels are filled 
with gravel and covered mostly by 
clay rich formations. The aquifer is 
the main fresh water reservoir in the 
area. In the marsh area the saltwater 
intrusion up to 10 km distance from 
the coastline  and upconing up to 10 to
the marsh area occurs. 
The work of the Institute for Joint G
CAT-Field is related on geophysical 
groundwater quantity and quality. Mo
the groundwater system will be also b
gation and interpretation methods. 
 
MODELING 
Aim of the CAT-Field project is to 
build a 3D numerical model for pre-
diction of water quantity and quality. 
For selected parts of the CAT-Field 
this will be done with the the pro-
grams MODFLOW [McDonald and 
Harbaugh, 1988 ], ROCKFLOW 
[Kolditz et al., 1999] and FEFLOW 
[Diersch, 1998]. Thermohaline calcu-
lations in the area of Wulsdorf with 
GGA-Boreholes
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Fig.1. Experiments and surveys in the 
Coastal Aquifer Test-Field (Digital To-
pography by LGN Hannover, Germany)  

 30 m below surface by the drainage system in 

eoscientific Research (GGA-Institute) on the 
investigations as a basis for the prognosis of 
del calculations to an integrated description of 
ased on geohydraulic and geochemical investi-
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Fig. 2 Temperature measurements in shal-
low boreholes compared with the tempera-
ture gradient in greater depth (red line)  
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FEFLOW  show that the low temperature gradient measured up to 100 m below sur-
face is related to convection in the upper aquifer. In Fig. 2 the measured temperatures 
are compared with the temperature gradient in 1000 m to 2000 m depth, estimated by 
the geothermal databank of the GGA-Institute TEDAM (Schulz and Schellschmidt, 
1991). 
 
To handle the fine grid model for the whole CAT-Field with 36*106 elements the 
concept of the Moving Window (MOWIN) will be developed (Gräsle et al., 2000, 
Gräsle et al., 2001).  
For calculation for the total area a subsection (window) is cut from the hole grid. The 
number of nodes in the window is to be selected with regard to the random access 
memory (RAM) resources of the Personal Computer. Dirichlet boundary conditions 
are chosen for each window. The iterative solving of the hole grid will be performed 
by overlapping the window calculations and change the boundary conditions in the 
next iterative step. If the calculation for the total area was executed, the calculated 
values can be compared with measured values for calibration.  
 
EXPERIMENTAL 
METHODS 
 
The experimental results are 
the basis for the model cali-
bration. High sensitive hy-
draulic measurements and the 
determination of the recharge 
are not only the basis for the 
calibration of the flow model. 
High sensitive piecometer 
measurements below and 
above clay layers can quan-
tify the leakageof the aqui-
tard. In Fig. 3 the high sen-
sitive hydraulic measure-
ments show the poroelastic 
reaction of the upper aquifer 
(Nordbergium effect) [Kes-
sels, 1998]. Salt concentra-
tions of the groundwater can 
be deduced by geoelectric 
measurements. Nearly 500 
DC-geoelectric soundings 
collected in the CAT-Field 
are processed for an 3D-
interpolation of the saltwater 
distribution (Willert et al., 
2001). Airborne geoelectrics 
delivered the electric con-
ductivity down to a depth of 
120 m (Siemon, et al., 
2001). Magnetic field and 
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Fig 3: Nordbergium effect for qualifying the 
leakage of the Lauenburger Schichten at Holßel  

 
Fig.4: near surface Thorium distribution in the 

northern part of the CAT-field (Siemon et al., 2000) 
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the distribution of uran, thorium and potassium are also measured during the helicop-
ter flight (Fig. 4). Obviously the sandy geest area with the high recharge in the center 
of the CAT-field has a low natural radiation. Because of the upgoing flow in the 
marsh area (Fig. 5) these radio isotopes will be accumulated in the clay and organic 
rich material of the upper layers. 
Age dating of the groundwater in a depth of approximately 250 m by the 14C method 
have led to an age estimation of about 8000 a in the geest area near Holßel. This cor-
responds to the numerical particle tracking calculations. A special research task is to 
be seen here in the consideration and quantification of chemical interactions (Panteleit 
et al., 2001) 
Natural tracers such as 3H, 3He, 4He,and 39Ar have a special relevancy for the model 
calibration. The main basis sources for this isotops are the uran, thorium and potas-
sium concentrations detectable by logging.. 2H and 18O concentrations can give an 
image of the ice age influence.  
 
Seismic profiling with a new vi-
bration tool gives Structural in-
formation for the model even in 
shallow aquifers can be deduced 
from seismic profiling. The shape 
of the quaternary channels down 
to a depth of 250 m can be de-
tected with this tool. 
 
The determination of the distance 
velocity of the groundwater is one 
aim of some measurement technique in developments at the GGA-Institute.For fluid-
logging by cartridge salting the electrically conductive tracer is diluted in a borehole 
and the tracer transport into the aquifer by groundwater flow is measured by logging 
technology (Fulda et al., 2001). The double wall packer (Kessels et al., 1997) is a 
portable system where a number of electrodes are installed on the packer shell. The 
tracer is injected through the outer porous packer wall into the aquifer. With geoelec-
trical tomography the position of the tracer cloud is determined for various times. In a 
similar way the position of the tracer cloud injected by a fixed installation in the annu-
lous of a groundwater well will be determined. 
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ACTUAL ACTIVITIES  
 
In the near future three research boreholes down to 350 m depth are planned. Target is 
the fresh-/saltwater transition zone from west to east in the south of Cuxhaven (Fig.6). 
With these boreholes investigations of chemical and hydraulic processes will be done. 
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