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data comes from a Pennsylvania statute, which 
creates a rebuttable presumption that any 
contamination of a water supply within 1,000 
feet of a newly drilled oil or gas well is attributed 
to the drilling and completion process. Such 
statutes are arising in oil and gas producing 
states across the country, and where the statutes 
have been adopted, they force operators to be 
diligent in documenting baseline water quality 
prior to commencing activity. The key to 
properly rebutting an alleged contamination, 
however, is making sure that the baseline water 
quality survey, performed prior to drilling and 
completion, contains the proper parameters and 
is more than a simple perfunctory homeowner-
type analysis.  

What makes the allegations of water contamination 
by drilling and fracking activities particularly 
problematic is that the alleged contaminant is 
usually something found both naturally in and 
around aquifers, and in fracking fluids. Brine and 
other salts are typical examples. If an operator 
wanted to protect itself from allegations that its 
drilling or fracking fluid contaminated a water 
supply, the baseline water quality testing must 
do more than just report concentrations of the 
various ions present pre-drilling. The baseline 
data must allow an operator to establish that the 
salts (or other alleged contaminants) originated 
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Given the volume of drilling and hydraulic 
fracturing throughout Appalachia to recover oil 
and gas from the Marcellus and Utica shales, it is 
not surprising that allegations of environmental 
contamination are beginning to surface with 
increasing frequency.  

Environmental cases present interesting and 
challenging problems when they make it 
to a courtroom. Too often, lawyers, energy 
companies and others involved in the oil and gas 
industry wait until an allegation of groundwater 
contamination occurs before consulting those 
with the proper expertise in using scientific 
information in the face of a potential claim. An 
understanding of contemporary environmental 
forensic techniques and a small upfront 
investment in proper data collection, before 
drilling or fracking operations begin, can 
translate to huge savings later, if an allegation  
of contamination arises.

Allegations of groundwater contamination are 
different from most other environmental claims. 
Unlike an alleged discharge into a creek or 
stream, an alleged groundwater contamination 
event may occur thousands of feet below the 
surface. There will be no photos of leaking trucks 
or faulty casings, and there can be no testimony 
from witnesses who saw what happened. 
Proving or defending a claim for groundwater 
contamination by drilling and fracking requires 
data – and having the right data can determine 

the outcome of a case.

A clear illustration of the 
importance of having adequate 
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from a source other than the operator’s 
drilling or fracking fluids.  That can be 
a near-impossible feat unless the proper 
analyses are done prior to the drilling and 
fracking activity.

A typical water analysis provides data 
on a fairly standard battery of tests, 
including nitrates, turbidity, pH, hardness, 
conductivity, and fecal coliform colony 
forming units, to name a few. The problem 
with such a standard battery of tests is that 
none of these data create a true chemical 
fingerprint for the sampled water prior to 
drilling or fracking.  

One analysis that can add the additional 
definition needed to create a true chemical 
fingerprint is an isotopic ratio profile for 
salts (or more correctly, ions) that occur in 
each of the materials that can potentially 
become co-mingled in a drilling and 
fracking operation, the water source, the 
drilling or fracking fluids, and the salts and 
substances found in the target formations. 
For example, the metal element strontium 
has two common isotopes in nature, Sr-86 
and Sr-87. The ratio of these two isotopes 
to each other, however, varies depending 
on where in nature a sample is taken. A 
groundwater source that provides potable 
water would be expected to have a different  
 

86Sr/87Sr ratio than produced water from 
a Marcellus or Utica well.  

By determining a true chemical fingerprint 
for a water formation prior to drilling 
or fracking activities and the chemical 
fingerprint of the same element in a 
target formation and the drilling and 
fracking fluids, an operator has scientific, 
mathematical evidence to suggest the 
extent, if any, to which drilling or fracking 
fluids contributed to an alleged impact 
on a water source. There are many kinds 
of chemical fingerprints, and operators 
should seek appropriate guidance before 
choosing a specific target for fingerprinting 
in a particular formation.

With new technology comes new 
challenges, and the developments in oil 
and gas recovery from shale formations are 
no different. Operators and professional 
service providers serving the oil and natural 
gas industry must be prepared to properly 
defend themselves against the challenges 
that will accompany these new activities, 
and that preparation involves becoming 
familiar with new techniques to prove or 
disprove allegations. Chemical forensics 
must not be overlooked as we seek to 
bring visibility to processes that take place 
thousands of feet below the surface.    
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