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The prediction of transport patterns in fractured media is a challenging task, as the strong variability of flow
velocities induces a broad range of transport rates. Different transport mechanisms are generally contributing:
dispersion at fracture scale related to aperture variability, dispersion at network scale due to transport in different
flowpaths and matrix diffusion. It is however difficult to know which mechanism is dominant. To reduce this
uncertainty we propose combining solute and heat tracer tests. The fundamental difference between solute and
heat transport is that heat diffusion in rocks is large compared to molecular diffusion, implying that fracture-
matrix exchange is much significant for heat than for solute tracers. Thus solute and heat tracer tests are expected
to bring complementary information on the transport processes.
To investigate this we conducted a series of cross-borehole and push-pull thermal and solute tracer tests at the
fractured crystalline aquifer of Ploemeur, France. The thermal tracer tests were performed by injecting 50 degrees
Celsius water in a single isolated fracture located at 50 meters depth. The measured concentration and temperature
breakthrough curves show a significant time lag. We interpret these tests by means of a numerical solute and heat
transport model. We discuss the effects of fracture-matrix interface areas, fracture aperture and Peclet number on
temperature recovery.


