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ABSTRACTS

LOW TEMPERATURE GEOTHERMAL ENERGY: HEAT EXCHANGE SIMULATION IN AQUIFERS
THROUGH MODFLOW/MT3DMS CODES

Geothermal energy and in particular low temperature resources, have a rising worldwide
importance. Ground-Source Heat Pumps (GSHP) have been used increasingly because they are
among the cleanest and most energy efficient heating and cooling systems for buildings.
Simulation models can be applied for a more effective use of the subsoil for geothermal purposes.
In fact they are useful tools for the design of efficient systems considering also the need to avoid
abnormal temperature distributions in soil and aquifers.

In the hydrogeology field MODFLOW/MT3DMS are the most widespread programs to face
environmental problems and to forecast quantity and quality impacts on groundwater resources.
Although MODFLOW/MT3DMS are used to represent open circuit heat pumps, they are hardly
used to represent borehole heat exchangers (BHE). The aim of this study is to simulate BHEs
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through two computer codes. The first one is TRNVDSTP, coupled to TRNSYS, which is often used
in GSHP design in pure conduction cases. A methodology to take groundwater flow into account
was added to TRNVDSTP, but a validation is still missing. The second one is MODFLOW/MT3DMS,
suitable for groundwater flow and transport models, but whose reliability in BHE simulation is
today unknown.

The two software have been compared in terms of predicted exchanged energy and temperature
distribution in the aquifer.

http://www.acquesotterranee.com/sites/default/files/articoli/pdf/Am05042 0.pdf

EFFECT OF TIDAL FLUCTUATIONS ON TRANSIENT DISPERSION OF SIMULATED CONTAMINANT
CONCENTRATIONS IN COASTAL AQUIFERS

Variable-density groundwater models require extensive computational resources, particularly for
simulations representing short-term hydrologic variability such as tidal fluctuations. Saltwater-
intrusion models usually neglect tidal fluctuations and this may introduce errors in simulated
concentrations. The effects of tides on simulated concentrations in a coastal aquifer were
assessed. Three analyses are reported: in the first, simulations with and without tides were
compared for three different dispersivity values. Tides do not significantly affect the transfer of a
hypothetical contaminant into the ocean; however, the concentration difference between tidal
and non-tidal simulations could be as much as 15%. In the second analysis, the dispersivity value
for the model without tides was increased in a zone near the ocean boundary. By slightly
increasing dispersivity in this zone, the maximum concentration difference between the
simulations with and without tides was reduced to as low as 7%. In the last analysis, an apparent
dispersivity value was calculated for each model cell using the simulated velocity variations from
the model with tides. Use of apparent dispersivity values in models with a constant ocean
boundary seems to provide a reasonable approach for approximating tidal effects in simulations
where explicit representation of tidal fluctuations is not feasible.

http://www.springerlink.com/content/6572657400773637/

CHARACTERIZATION OF SALT-WATER INTRUSION IN THE LOWER ESINO VALLEY, ITALY USING A
THREE-DIMENSIONAL NUMERICAL MODEL

A seawater-intrusion study was conducted at an oil-refinery site located on the coast in the lower
Esino Valley, Italy. A steady-state density-dependent flow model was used in order to understand
the position of the freshwater/salt-water interface, as influenced by the hydrogeologic structure
and the presence of industrial activities and a river. Collected data and model results showed that
in a large part of the area, the salt-water interface is steep and can penetrate only a few meters
inland. On the other hand, close to the river mouth, seawater represents the main saline source
for the aquifer. The river, in connection with the sea, can enhance seawater encroachment into
the coastal aquifer; a long-term survey of river level and chloride concentrations in groundwater is
recommended to further improve the physical model and to obtain a better calibration. At the
refinery site, two “secondary” sources of saline water were identified and were demonstrated to
have had a great influence on the presence of brackish waters in the unconfined aquifer: leakage
from the fire-extinguishing system (network of pipes containing seawater) and rough sea events.
This confirmed that groundwater contamination by chloride can result from means other than
seawater intrusion.

http://www.springerlink.com/content/60161r3w1745j41h/
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