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Although I’m sure that some of you have these rules memorized from previous 
CLU-IN events, let’s run through them quickly for our new participants. 

Please mute your phone lines during the seminar to minimize disruption and 
background noise. If you do not have a mute button, press *6 to mute #6 to 
unmute your lines at anytime. Also, please do NOT put this call on hold as this 
may bring delightful, but unwanted background music over the lines and 
interupt the seminar. 

You should note that throughout the seminar, we will ask for your feedback. 
You do not need to wait for Q&A breaks to ask questions or provide 
comments. To submit comments/questions and report technical problems, 
please use the ? Icon at the top of your screen. You can move forward/ 
backward in the slides by using the single arrow buttons (left moves back 1 
slide, right moves advances 1 slide). The double arrowed buttons will take you 
to 1st and last slides respectively. You may also advance to any slide using the 
numbered links that appear on the left side of your screen. The button with a 
house icon will take you back to main seminar page which displays our 
agenda, speaker information, links to the slides and additional resources. 
Lastly, the button with a computer disc can be used to download and save 
today’s presentation materials. 

With that, please move to slide 3. 
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With any forensic environmental study the basic questions that must be 
asked are summarized here. First what is it? A second question how 
many sources and if more than one which one (s) is causing the 
problem. Then how long has it been there-the reason for this is 
basically did you own the site when the spill occurred. If it can be shown 
the age of the spill is such that it occurred before you owned the site 
that is very advantageous. Finally is the product degrading? This 
becomes important for cleanup processes. Can you demonstrate 
natural attenuation is occurring-if so then that is very advantageous for 
clean up strategies. 
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This is basically indicating which questions listed in the previous slide can be 
addressed through the use of stable isotopes. 
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Brand A gasoline clearly different than brand B gasoline. Gasoline in 
groundwater degraded relative to Brand A and cannot be from Brand B. 
This is an example where the bulk C and H isotopes were determined 
on the gasoline samples and used to discriminate samples of different 
origins and to relate one source to the samples in the monitoring wells. 
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This is another example of the advantage of using isotope compositions 
of individual compounds in gasolines. Again gasolines are 
chromatographically very similar even when coming from different 
sources. Hence GC and GCMS are of relatively little use in 
discriminating samples from different sources. However if the gasolines 
are derived from different crude oils it may be possible that the isotopic 
fingerprints can be used to differentiate the products. 
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In a previous slide the bulk isotope values for a brand A and brand B gasoline 
were given. However these bulk values are the weighted averages of the 
isotopic compositions of all the individual compounds in the gasolines. Here is 
a portion of a gasoline chromatogram that has been analysed by GCIRMS and 
the isotopic compositions of several individual compounds are shown. The 
variations in these individual compounds highlights the fact that the isotopic 
fingerprint potentially provides another tool that can be used to differentiate 
products from different sources providing far more specificity than the bulk 
values alone. 
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         Partial chromatograms showing the similarity in these two gasoline products. 
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The cross section close to the source shows that now instead of one 
homogeneous source there are three isotopically distinct sources across the 
transect. These three may represent multiple sources or multiple releases from 
the same source. These variations did not result from biodegradation since no 
degradation products were observed. 
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