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groundwater concentrations. Kriging

done in 3-D with 8 degree dip along
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transects (Anisotropy = 10). The Y

axis was oriented to the plume

longsect.

Application of the Transect Approach for Plume Delineation 
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Conclusions:  
1) Field and lab studies identified biotic and abiotic processes contributing to complete dechlorination of TCE at the SSFL.
2) A general decrease in contaminant concentration with time indicates loss of mass due to degradation processes.
3) Additional studies are in progress to determine the extent of TCE degradation.

TCE concentrations
have decreased
over time
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Evidence for Natural Degradation of Trichloroethene in 
Chatsworth Formation Groundwater, SSFL

What is degradation?
A compound changes into another compound 

that may be more or less hazardous.
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1.  Laboratory Microcosm Study
Ramona Darlington, PhD Thesis, Clemson University (2002 – 2008)

2.  Groundwater Field Investigation 
Amanda Pierce,  MSc Thesis , University of Waterloo  (2002 – 2005)

3.  Snap Sampler® Field Investigation
Laura Zimmerman, MASc Thesis, University of Guelph (2008 – 2010)
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Use of carbon-14 labeled TCE, cis-
DCE, and VC at field 
concentrations in live and 
autoclaved crushed Chatsworth 
Formation sandstone with 
monthly monitoring of headspace.

Results from the 
microcosm study 
show TCE 
degrading by 
both biotic and 
abiotic pathways.

Degradation products were identified in microcosms: 
cis-DCE, VC, ethene, ethane, acetylene and non-soluble residue  
consisting of formate, glycolate, and acetate

Sampling Methodology:
•122 conventional monitoring wells 
(2003-2004).
•Conventional sampling (dedicated 
pumps, 3-volume purge)
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Analysis of groundwater indicates microbial degradation 
products (cis-DCE, trans-DCE, VC, and ethene)

Reduction/oxidation 
conditions ideal for 
microbial reductive 
dechlorination

Stable isotope 
analysis confirms 
degradation.

Dissolved acetylene 
measured in groundwater 
samples.

Multiple bottles in string

The Snap Sampler® 
bottles are sealed 
in-situ to capture 
volatile compounds 
indicating 
dechlorination.

14 monitoring wells chosen 
for deployment of the Snap 
Sampler®.

Higher concentrations of dissolved gases in the Snap Samples 
provide additional evidence of degradation. 
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Evidence of TCE degradation products in 
groundwater samples from conventional monitoring 
wells prompted 3 groundwater degradation studies.


