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El Segundo, CA

Case Study:C3
Chloroform, Carbon Tetrachloride, CFC & 
HCFC Vapor Extraction and Treatment

Project Overview

Site History
The redeveloped commercial site – formerly a 
chemical manufacturing center – covers over 50 
acres in Southern California. Soil testing revealed 
the presence of chlorinated VOCs, as well as 
CFC and HCFC refrigerants. The site was recent-
ly redeveloped into a luxury shopping and retail 
center; during construction, soil vapor extraction 
(SVE) wells were installed underneath the shop-
ping center foundations and parking lots in order to 
continue vapor phase mass removal of the shallow 
and deep vadose zones. 
Alternative methods to treat off-gas contaminant 
mass consisted of catalytic oxidation, thermal 
oxidation, and granular activated carbon (GAC). 
Ultimately, C3 Technology was chosen as the 

preferred method of vapor treatment due to its best 
in class efficiency and cost effectiveness when 
remediating high concentrations of off-gas contam-
inants. The use of C3 Technology eliminated the 
need to dilute the off-gas stream, saving operating 
costs while complying with residents’ concerns 
regarding contaminant emissions.
The 2,000 scfm vapor extraction and treatment 
system was located in the corner of the bustling 
shopping center. Over the course of the 24 month 
operating timeline, the C3 Technology remediation 
system collected CVOC and CFC contaminants as 
non-aqueous phase liquids, amounting to a total 
recovered contaminant mass of approximately 
25,000 pounds.

Location: 
El Segundo, California

Duration: 
24 Months

Contaminants: 
Chloroform, Carbon Tetrachloride, 
Chloroflurocarbon (CFC) & 
Hydrochlorofluorocarbon (HCFC) 
refrigerants

Initial Off-Gas Concentrations: 
14,000 ppmV

VOC Mass Recovered:  
25,000 pounds
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Performance Evaluation and 
Results  
C3 Technology demonstrated distinct 
advantages over alternative methods 
of vapor treatments: rapid mobilization, 
short cleanup timeframe, and lowest 
attainable fugitive off-gas emissions.  
The relative efficacy of the C3 system 
was demonstrated as high removal 
rates significantly reduced the overall 
term of remediation, as well as overall 
lifecycle costs.  The C3 Technology 
system reduced overall site emissions 
by an estimated 5,000 pounds (versus 

alternative off-gas treatment remedies 
evaluated) and reduced the onsite re-
mediation duration by as much as two 
years.
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Figure 1: 
Comparison of 
Operating Costs 
Between Vapor 
Condensation (C3) 
versus Granular 
Activated Carbon 
Vapor Treatment 
Methods


