
 

 

 

Background/Objectives. A remedy was completed at the Well 12A Superfund Site to address a dense 
nonaqueous phase liquid (DNAPL) source area discharging chlorinated ethenes into an aquifer 
impacting a municipal supply well for the city of Tacoma, Washington. Between 2012 and 2017, a 
multi-technology treatment of the DNAPL source was completed resulting in a nearly 90% reduction 
in contaminant mass discharge from the source, using in situ bioremediation, thermal remediation, 
and excavation allowing for closure of a pump and treat system which had been containing the source. 
A large dilute plume is still present along the groundwater flow path from the source to the municipal 
supply well receptor. To support the transition from active treatment to long-term monitoring, an 
evaluation of plume-wide attenuation capacity was conducted to verify that the source area is no 
longer impacting the receptor and attenuation will continue to be protective. This includes evaluating 
impacts of secondary sources (i.e., diffused and sorbed mass) within the plume 

Approach/Activities. A comprehensive groundwater evaluation was conducted to evaluate fate and 
transport of contaminants of concern (COC) to determine if the attenuation capacity of the aquifer is 
sufficient to reduce COCs discharged from the source to below drinking water standards prior to 
reaching Well 12A when the well is operational. BIOCHLOR was used to simulate solute transport with 
biotransformation modeled as first order decay. Two hydrostratigraphic layers were modeled for the 
aquifer: 1) a transmissive sandy gravel (Qva/Qpfc) conveying significant groundwater discharge to 
Well 12A and 2) an underlying low-permeability silty unit (Qpogc), which contributes minimal 
groundwater discharge to Well 12A but may represent a significant secondary source of 
contamination due to back diffusion. The CRAFLUSH model was used to refine the source 
concentration definition input to BIOCHLOR and specifically to account for matrix back diffusion from 
the Qpogc to the Qpfc gravel unit. A biodegradation rate assessment was conducted within the 
anaerobic source area and dissolved phase plume (aerobic) using trend analysis, compound specific 
isotope analysis (CSIA) and metagenomic and quantitative PCR analysis to identify attenuation 
mechanisms and rates. 

Results/Lessons Learned. The source area remedial activities have significantly reduced COC mass 
discharged toward Well 12A during municipal well field operations. Robust populations of anaerobic 
reductive dehalogenating bacteria were identified within the source-plume transition zone and robust 
biodegradation was evident by both significant production of anaerobic reductive daughter products 
and enrichment of heavy carbon isotopes in COCs. In addition, relatively high populations of methane-
oxidizing bacteria suggested aerobic cometabolism may be significant in the distal plume. Using the 
site-specific input parameters, BIOCHLOR modeling determined that even with no attenuation of COCs 
discharging from the source area, transport of COCs in the Qva/Qpfc and Qpogc stratigraphic layers 
would not result in impacts to Well 12A above MCLs. These data provide additional evidence that the 
source strength reduction achieved during the remedy was sufficient to protect the Well 12A receptor 
from chemicals originating in this area, and remaining COCs in the plume would attenuate. 
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