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Monitoring remedial progress at large-scale sites can present challenges in terms of infrastructure 
requirements.  Because of the size of the plume and variability in performance and trends 
throughout the large-scale plume, the number of wells required to adequately monitor remedial 
performance across the entire site may be very large.  Also, once a large-scale remedy is installed 
and operating, it can be challenging to identify appropriate optimization activities due to the 
variability in performance and/or conditions across the large plume.  In this presentation, 
optimization of an enhanced reductive dechlorination (ERD) remedy being implemented at a 
large-scale tetrachloroethene (PCE)/trichloroethene (TCE) plume in the Los Angeles, California, 
is discussed.  Optimization activities in each portion of the plume are tailored based on the 
specific performance trends in each area.  Current optimization activities include: increased 
volume and/or frequency of carbon injection, partial shutdown of individual injection wells/lines 
to monitor rebound, and the use of bioaugmentation in one area of the site. 
 
The subject site is a former aerospace manufacturing facility that has since been redeveloped as a 
retail center, hospital, and movie studio.  A dilute (<2,000 ug/L) TCE/PCE plume is present over 
an area of approximately 42 acres. Groundwater is approximately 55 feet below ground surface 
and has an average velocity of 0.4 feet per day.  The geology underlying the site consists of 
alluvial deposits composed primarily of fine sand.  ERD via molasses injection was selected for 
this site because of the size of the plume and the ability to implement the technology during site 
redevelopment with minimal impact to active construction and businesses.  A sequential barrier 
system was installed, including ten injection transects consisting of a total of 155 injection wells. 

Operation of the injection program began in late 2005, and anaerobic reactive zones were 
established downgradient of each injection line within 90 days.  PCE and TCE concentrations in 
most of the site were reduced below California Maximum Contaminant Levels in less than 180 
days.  Current treatment is focusing on pushing complete reductive dechlorination of daughter 
products cis-1,2-dichloroethene (cis-1,2-DCE) and vinyl chloride to ethene, further reducing 
chlorinated volatile organic compound (CVOC) concentrations, and monitoring the transport of 
treated groundwater between injection lines.  Because of the size of the site, significant variation 
in the rates of dechlorination is observed across the site.   
 
The targeted optimization and exit strategy for the site includes: the use of increased volume 
and/or frequency of carbon injection to accelerate ERD processes, partial shutdown of individual 
injection wells/lines to monitor rebound, and the use of bioaugmentation in one area of the site.  
Tailoring the optimization activities based on performance in specific areas of the site, i.e. 
increasing ERD efforts in some areas while shutting down injection in areas that have reached 
remedial goals,  allows for shifting of resources to the areas of the site where they are most 
needed and also begins documenting the path toward site closure.    
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Regulatory approval for residential development of a property site near Oxford, UK, was 
contingent upon adequately addressing chlorinated solvent contamination of groundwater 
attributed to former laundry operations at the site.  Concentration trends of tetrachloroethene 
(PCE) were increasing with little or no measureable daughter products indicating negligible 
reductive dechlorination occurring in the subsurface.   ENVIRON UK Ltd completed a Detailed 
Quantitative Risk Assessment (DQRA), remedial options appraisal and liaised with the 
regulatory authorities in order to agree on a remedial strategy and site specific remedial target 
values for the property.  Anaerobic biostimulation using a proprietary electron donor was 
selected as the most cost-effective and unobtrusive approach to reduce chlorinated solvent 
concentrations at the site.  
 
3-D Microemulsion (3DMe)™, supplied by Regenesis Ltd. (Bath, UK), was selected as the 
electron donor and was applied as a microemulsion to enable wider distribution of the product 
through a reduced number of direct-push application points, thereby reducing fieldwork costs 
whilst maintaining sufficient reagent distribution and remedial performance through a single 
application event.  
 
Comparison of pre- and post-application monitoring indicated substantial contaminant 
degradation was occurring.  PCE declined from a high of over 3,500 micrograms per litre (µg/L) 
to non-detect levels whilst breakdown products cis-dichloroethene (cis-DCE) and vinyl chloride 
(VC) increased and decreased as expected as sequential dechlorination proceeded, peaking 
around 5,000 µg/L and 150 µg/L, respectively, despite a major influx of PCE following removal 
of an adjacent concrete slab.     
 
Core area contaminant reduction of 98% and 96% were reported for PCE and TCE respectively 
(location BHR2) whilst the total contaminant mass reduction across the site was estimated at 
between 80 – 85% overall.  The site was submitted for closure on the basis of remediation 
secured and ongoing downward concentration trends.  Redevelopment of the site was permitted 
in parallel to the remediation and regulatory sign off has been achieved. 
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