FLUTe news, Oct. 2010

FLUTe has three new additions to its ensemble of innovative methods:

1. FLUTe’s air coupled transducer (ACT) design avoids the installation of pressure transducers deep in the borehole in the Water FLUTe multi level sampling system.  So the water table fluctuations at each port can be monitored to better than one-inch resolution with the transducers readily accessible inside the wellhead casing.  The transducers are available for reuse, repair or recalibration without removal of the liner.  The measured head history at each port is easily checked by the manual water level measurement in the pumping system for that port.  In fractured rock sites one-inch resolution is sufficient for water table fluctuations of tens of feet.  Using a flexible liner with 20-30 slender tubes and the ACT technique, one can obtain excellent formation head profile histories on any time scale (e.g., during a pumping test).  Figure 1 shows the comparison of the ACT measurement to that of a transducer located beneath a water table 50 ft below the surface in a domestic well.  The ACT resolution in this case was within a quarter-inch of the submerged transducer as the pump cycled on and off.  Note, the measurements are on the one second time scale. 

Figure 1
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2.  The FACT (FLUTe™ activated carbon technique) allows one to obtain a replica of the dissolved phase contaminants in the pore water of the formation.  The FLUTe liner (often a NAPL FLUTe) presses an activated carbon felt strip against the hole wall in order to wick the contaminant (e.g., TCE ) from the pore space of the rock wall.  The installation of the FACT strip on a liner emplaced through direct push rods was done in Denmark in April 2010.  The medium was a fine grained glacial till in the vadose zone.  The comparison with the Geoprobe MIP measurements and soil sample analysis provided excellent similarity with the FACT results.  More recently, an installation in an open fractured rock well in Connecticut provided very useful results but still lacks a comparison with another method.  In that save hole, a comparison with the FLUTe transmissivity profile showed much of the contaminant obtained with the FACT to be residing in the lower flow zones beneath the dominant flow feature.  The activated carbon strip is recovered by inversion, sectioned, and extracted in methanol, which is then analyzed with a mass spectrometer.  The next Figure shows a comparison of the FACT with nearby soil sample results.  The differences may be due to textural differences and/or handling of the soil samples.  The FACT is an in situ integral of the diffusion rate.
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3.  A FLUTe™ formation head profile may now be just as easy to obtain as a FLUTe transmissivity profile of a borehole.  After the blank liner is installed using the FLUTe hydraulic conductivity profiling technique, the liner can be removed in a stepwise manner to obtain the formation head profile as well.  The method uses the continuous transmissivity profile to calculate the formation head profile.  The incremental removal allows the measurement of the “blended head” beneath the liner with each increment of liner removal.  This method is so new that it has only been field tested late in 2010.  When a multi level system is installed in the hole, a direct comparison will be made.  Since the liner can be removed in many small increments, the resolution should be very good.  The continuous transmissivity profile is very helpful in the selection of increments to be measured.  An ambient flow meter test of the hole prior to the liner transmissivity measurement is also very useful in the selection of those intervals to be measured. 
For an early report of the results of these new methods, call FLUTe (505-455-1300) or email us at info@flut.com.

