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L Hk CSIA and CONTAMINANTS

 Fingerprinting — tracking responsabilities (Identifing Principle Polluter)
d * Understanding Processes — The fate of contaminants

* Evaluating remediation actions

* Investigating Mechanisums
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Typical Isotopic Ranges
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Transformation and Isotopic Ratios
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Transtormation and Isotopic Ratios
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Multi Dimensional Isotope Approach

» Increasing the resolution when identifying contaminant sources.
» Better investigating physical processes.

» Assessing the effectiveness of remediation actions.

» Understanding chemical and biological processes

» Exploring reaction mechanisms.
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C and Cl Isotope Fractionation of 1,2-Dichloroethane Displays
Unique 6'°C/6°’Cl Patterns for Pathway Identification and Reveals
Surprising C—Cl Bond Involvement in Microbial Oxidation

Jordi Palau,*" Stefan Cretnik,” Orfan Shouakar-Stash,® Martina Hoche,” Martin Elsner,”
and Daniel Hunkeler'
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Site A: Petrochemical plant in Italy

* Site impacted from the early 60s
by petroleum hydrocarbons,
chlorinated solvents, heavy metals
etc.

* Groundwater under reducing
conditions

* 1,2-DCA concentrations range
between 2410 and 0.03 mg/L

1,2-DCA conc. <1 mg/L:
+28.4 to +35.6%o for 6°’Cl
+33.5 to +51.5%0 for 6!1°C

1,2-DCA conc. > 1 mg/L.:

0 for 637Cl1
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Site B: Industrial Area in Milan, Italy
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By using only 8'3C it is not possible to differentiate

613(:1 CSI A between mixing and biodegradation
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Laboratory Experiment
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The two dimntioal CSIA allows the differentiation
between mixing and biodegradation
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Well ug/L 013C %o 037Cl1 %o 60’H %0 | Source 1 [Source 2 % | Biodegradation %
%o
P-10 1050 -39,1 3,4 63 100 -
P-6 2950 -39.9 3,5 59 100 .
P-5 205 -40,4 3,2 60 100 -
P-3 282 -38,1 3,0 90 10 -
P-2 72 -36,4 2,6 55 80\95 5\20 -
P-1 115 -33,7 2.4 25 60\80 20\40 40 - 85 %
P-8 735 -24.4 -1,6 91 100 65 %
P-9 1530 -25,3 -2,3 91 100 .
P-86 188 -25,7 -1,3 100 75 %
B-28 670 -25,7 -1,5 -96 100 70 %
B-53 14 -25,2 -1,9 100 45 %
B-27 12 -24.,6 -1,3 100 75 %
P-84 5 -25,5 -0,7 100 95 %
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LARGE FUA SCALE / WSP
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OUTCOMES

The utilization of CSIA enabled the identification of contamination sources

Helps in better understanding processes.

Identifies transformation mechanisms.

Distinguishing between diffuse and local/point source contamination is crucial for
assigning responsibilities accurately and identifying the correct course of action. ‘
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