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potential costs, bene ts, and negative impacts from implementing DNAPL source-depletion technologies.
Knowledge Gaps and Research Needs The Panel found that although much information on DNAPL source
depletion has been developed, knowledge gaps still exist regarding the effectiveness and cost of these
technologies for DNAPL source removal in a wide range of hydrogeologic settings. Research is needed on the
following topics: 1) development, veri cation, and comparison of alternative technologies for measuring mass
ux and mass discharge from DNAPL source areas before and after source depletion, 2 ) development of
improved predictive tools to estimate the bene ts and adverse effects of partial source depletion for a range of
DNAPL treatment technologies and DNAPL distribution and geologic scenarios, 3 ) continued eld testing of
DNAPL source-depletion technologies incorporating more than one technology ( e. g. , thermal, in-situ ushing,
or in-situ chemical oxidation combined with biodegradation ), 4 ) development of guidance on the conditions in
which source depletion is not likely to be an effective strategy, 5) assessment of the long-term water quality
impacts of source-depletion technologies, and 6 ) development of quantitative decision analysis tools that will
permit an accounting of all potential costs, bene ts, and adverse impacts of partial DNAPL source depletion. A
key knowledge gap is estimating the fraction of the total universe of DNAPL-impacted sites that would bene t
from partial DNAPL depletion from the source zone. The Panel consensus was...
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