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The concept of representative elemental volume has been widely investigated in 
the context of many primary hydrogeological parameters (e.g. hydraulic conductivity, 
porosity). To date less consideration has been given to exploring the concept in the 
context of compound specific isotope analysis (CSIA). This talk will address this issue 
in the light of recent developments in high resolution monitoring of stable carbon 
isotope signatures of organic hydrocarbon pollutants in groundwater and novel 
sampling technologies developed to support this effort – including examples both 
from high resolution sampling of conventional monitoring wells, and cm-scale 
resolution of groundwater discharging across the sediment-water interface using 
passive membrane sampling devices (or peepers).  Results demonstrate not only the 
ability to identify processes of biodegradation and contaminant remediation, but to 
pinpoint critical intervals within which the relative rates of biodegradation, diffusion 
and advective transport undergo significant change in the balance of their 
contribution to contaminant fate. Such approaches may help identify protective zones 
within the subsurface, and contribute to conceptual site model development by 
identifying hydrogeologic formations, intervals, or transport zones requiring further 
investment in either hydrogeologic investigation, application of MBTs 
(microbiological tools) and development of novel tools such as in situ quantification 
of biodegradation rates. Application of CSIA early in the site evaluation and 
development of conceptual models may provide a significant cost savings via such 
identification and targeting of reactive, and non-reactive zones, in the subsurface. 

 


