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Overview of the PresentationOverview of the Presentation

Unanswered questions regarding the Unanswered questions regarding the 
Conceptual Site Model (CSM)Conceptual Site Model (CSM)
Main question from the CSM Main question from the CSM –– Is PCE degrading Is PCE degrading 
to TCE in the Palermo valley?to TCE in the Palermo valley?
Data ResultsData Results
CSM / Redevelopment of existing CSM using CSM / Redevelopment of existing CSM using 
Compound Specific Isotope Analysis (CSIA)Compound Specific Isotope Analysis (CSIA)
Conclusions / Observations / My take home Conclusions / Observations / My take home 
messagemessage



Source area locations and how Source area locations and how 
they may be impacting the Well they may be impacting the Well 
FieldField

Southgate Dry Cleaners (PCE)Southgate Dry Cleaners (PCE)
WDOT Testing Lab (TCE)WDOT Testing Lab (TCE)
Trosper Road & Littlerock Road (TCE)Trosper Road & Littlerock Road (TCE)











The ground water at the Tumwater The ground water at the Tumwater 
Well field has only detected TCE Well field has only detected TCE 
above the MCL (5 ug/l) with no above the MCL (5 ug/l) with no 

detections of PCE.detections of PCE.



Question: Is PCE degrading to Question: Is PCE degrading to 
TCE in the Palermo valley?TCE in the Palermo valley?



Data taken from Parametrix January 
2008



Biannual ground water sampling Biannual ground water sampling 
event was conducted during the event was conducted during the 
spring of 2006 and EPA sampled spring of 2006 and EPA sampled 

additional monitoring wells and also additional monitoring wells and also 
sampled for stable isotopes or sampled for stable isotopes or 

performed a Compound Specific performed a Compound Specific 
Isotope Analysis (CSIA) of the Isotope Analysis (CSIA) of the 

groundwater.groundwater.



Using CSIA EPA looked at the Using CSIA EPA looked at the 
carbon isotopic signature or the carbon isotopic signature or the 

ratio of ratio of 1313C/C/1212CC

These isotopes are inherently These isotopes are inherently 
stable unless a process stable unless a process 

occurs that will act on one of occurs that will act on one of 
the isotopes to undergo the isotopes to undergo 

““enrichmentenrichment””.  This process is .  This process is 
called fractionation.called fractionation.



Taken from Vlassopoulos, (May 2006)



Taken from Vlassopoulos, (May 2006)



Taken from Vlassopoulos, (May 2006)



The ground water sampling results The ground water sampling results 
reveals the following:reveals the following:

The PCE isotope data at the Southgate The PCE isotope data at the Southgate 
Dry Cleaners was Dry Cleaners was --33 per mil.33 per mil.
The TCE isotope data at WDOT Lab was  The TCE isotope data at WDOT Lab was  
--26 per mil.26 per mil.
The TCE isotope data near Trosper and The TCE isotope data near Trosper and 
Littlerock road was Littlerock road was --26 per mil.26 per mil.
The TCE isotope data within the Palermo The TCE isotope data within the Palermo 
valley or near the well field was valley or near the well field was --26 per 26 per 
mil.mil.



ConclusionsConclusions
Minimal amount of degradation has taken place Minimal amount of degradation has taken place 
for PCEfor PCE
The carbon isotope ratio were the same near The carbon isotope ratio were the same near 
WDOT Lab and the property once owned by WDOT Lab and the property once owned by 
WDOT at Trosper and littlerock road (WDOT at Trosper and littlerock road (--26 per 26 per 
mil).mil).
The carbon ratio near the Tumwater wellfield The carbon ratio near the Tumwater wellfield 
was (was (--26 per mil).26 per mil).
EPA believes that WDOT is responsible for the EPA believes that WDOT is responsible for the 
TCE at the Tumwater wellfield.TCE at the Tumwater wellfield.



Take Home MessageTake Home Message

Use multiUse multi--lines of evidence for the lines of evidence for the 
development for the CSM.development for the CSM.
Go out to the site, either conduct the Go out to the site, either conduct the 
sampling or observe key locations.sampling or observe key locations.
CSIA is appropriate for use if specific site CSIA is appropriate for use if specific site 
conditions are met.conditions are met.
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