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Background: Innovative source-zone treatment technologiesdffiat cost-effective

risk reduction are needed at thousands of public and prit@sarspacted by dense non-
agueous phase liquids (DNAPL). Because the cost of soareeteatment is high, the
anticipated benefits need to be understood before sartiffesources are committed to
source-zone removal. Since it is not economicaligiical to remove all DNAPL mass
from many source zones, the focus of this projechithe likely benefits from partial
DNAPL mass removal using an aggressive in-situ techndegy, alcohol or surfactant
flushing; thermal treatment; air sparging; chemical dioaé.

Objectives: The primary goal of this research is to develop ensifically defensible
approach for assessing the long-term environmental isgiee., benefits) of DNAPL
removal from source zones. The fundamental premibatscontaminant flux from the
source should be used as the basis for evaluating tletveffeess of remediation.
Specific project objectives are: 1) tacacterize the functional relationship between DNAPL
architecture, mass removal and contaminant massrfli@boratory aquifer models under well-
defined conditions, 2) to assess the response to DNdss removal through mass flux and
plume behavior at several field sites, 3) to developexatlate numerical simulators for
describing the relationship between DNAPL removal,svilax and subsequent plume response
for the laboratory and field systems, and 4) to cagrgiitistics on the general relationship
between partial DNAPL removal and contaminant flux rédador simulations of several
hydrogeologic templates of actual field sites.

Approach: An integrated approach, comprised of laboratory expetsnéeld
observations and numerical simulations, will be usedl.evaluate the functional
relationships between DNAPL mass reduction, contarnimass flux and plume



behavior, data from selected DNAPL source zone renedifield tests utilizing a
variety of source remediation technologies (see Tatilee used to demonstrate the
ability of selected numerical simulators to realisljdarecast the performance of
remedial activities. Codes such as T2VOC and UTCHEMbeiused to simulate
remediation processes during steam, surfactant, or emsdlvoding, and to predict the
temporal and spatial distribution of contaminant fluxileg the source zone. Laboratory
studies will be conducted to supplement existing field dada@ifurther assess the
relationship between mass removal and resultant caraatrilux for a broad range of
hydrogeological conditions. Contaminant flux distribus@enerated with these
laboratory and field tested models will be used as inpdissoived-plume models to
forecast the natural or enhanced attenuation expectei tyie plume. Plume transport
simulations will be carried out using codes that simwdatigeeous-phase transport
explicitly coupled with important geochemical and biolobreactions. Coupling these
two types of modeling approaches at the DNAPL source/disselved plume interface
is a new approach that is computationally efficient], #mat incorporates the dominant
physical, chemical and biological features in each regio

Accomplishments: Measured pre- and post-treatment contaminant mass il
AFB OU2, and Dover NTS. Measured pre-treatment flux alté&wis EGDY. Initiated
laboratory studies to evaluate the influences of hydraaha heterogeneity, DNAPL
architecture and remedial technology on the relatiprisiween DNAPL mass reduction
and contaminant mass flux.
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Field Site Source Remediation Technology
Hill AFB OU2 Surfactant Flushing
Ft. Lewis EGDY Resistive Heating
Dover NTS Cosolvent & Surfactant Flushing, Air Sparging
Borden CFB Surfactant-Enhanced Air Sparging
Sages Dry Cleaner Cosolvent Flushing




