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An economically sound and sustainable technique should be selected to treat a historic 
contamination of groundwater near a non-ferrous industrial site where groundwater was 
contaminated with metals for more than 50 years. Because the groundwater did not only contain 
high concentrations of metals (up to 300 ppm Co) but also high sulfate concentrations (up to 
1200 ppm), the feasibility of sulfate reduction and subsequent metal immobilization due to 
metalsulfide precipitation was examined in the lab before selecting an appropriate remediation 
technology to demonstrate in the field. A profound site characterization has been performed, in 
order to obtain a detailed cross-section of the subsoil and a detailed understanding of the 
contaminated aquifer(s) present in the water bearing strata. Characterization of soil and 
groundwater has been done through drilling, borehole geophysical measurements and sampling. 
The hydraulic characteristics of the water bearing strata were determined with aquifer tests and 
piezometric campaigns. The site was characterized by a relative shallow contamination (< 10 m-
bg) of mainly Co (30-300 ppm), with typical sulfate concentrations in the range of 300-1200 
ppm.. The aquifer was characterized as clayley sand. Different scenario’s were modeled using a 
hydrogeological model (Modflow) like passive treatment with several injections and active 
treatment with injection with recirculation of groundwater. On basis of the simulation, 
interdistances, depths and equipment of the wells were optimized in function of the lithological, 
hydrogeological and chemical characters of the site. Lab tests, including batch and column tests 
have been done for selection of an economic and efficient electron donor. The lab tests allowed 
to conclude that biochemical precipitation, inducing sulphate reduction and subsequent metal 
sulphide precipitation, is a feasible option and a critical lactate concentration was determined.  
 
On basis of the results of the site characterization, modeling and lab tests, a field test was 
designed by installing a grid of injection wells surrounded by monitoring wells. Two 6-monthly 
injections were performed and resulted in a distinct decrease of Co concentrations in the 
monitoring wells as well as lowered sulfate concentrations.  A tracer was monitored and other 
relevant parameters like pH, redox potential, volatile fatty acids as well as methane were 
monthly measured. In general, in situ bioprecipitation has been successfully demonstrated by this 
field test resulting in the removal of Co from the groundwater. However, to ensure a sustainable 
process, the stability of the formed precipitates is currently under study in more detail to ensure a 
‘clean’ environment for the future generation not resulting in risks for the environment or 
exceeding groundwater sanitation values.  
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This paper reports on investigations with an in-situ chemical program of reductive precipitation 
of dissolved nickel, zinc and copper to stabilize the metals within the soil matrix.  Testing has 
successfully demonstrated with bench-scale testing and field pilot trials applying Regenesis® 
products along with additional chemical additives so that Massachusetts groundwater standards 
are achieved within a one year timeframe.   
 
Foundries have historically managed casting sands on-site as fill material with volumes typically 
measured in tens of thousands of cubic yards.  Casting of specialty alloys may have introduced 
heavy metals to the casting sands and natural leaching resulted in dissolved concentrations that 
require remedial actions and pump and treat systems end up running indefinitely as material 
continues to leach.   
 
Short-term bench-scale testing over 45 to 60 days was conducted to test chemical treatment 
performance with various doses of reagents.  The bench-scale testing process is discussed and 
how the results were used to develop a modified chemical treatment mixture that proved to be 
even more effective in reducing dissolved metals than the Regenesis® MRC treatment alone.   
 
A field pilot program in separate areas of the Site compared application of Regenesis® MRC and 
HRC products each with additional additives.  Observed distribution of reagents within the site 
soils with a program involving screening field chemistry is also discussed.  Both treatments were 
effective in the field pilot application for rapidly reducing metals concentrations to the 
remediation goals. Within 7 months from a single injection a field pilot program achieved 
reduction of dissolved nickel from concentrations of 3 to 6 mg/L to less than 0.2 mg/L and 
reduction of dissolved zinc from 2 to 3 mg/L to less than 0.9 mg/L.   
 
Besides avoiding the monitoring costs for a long term pump and treat program the savings in 
energy with the treatment are also considerable.   




