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Analysis of three production brine samples provided by DEC' shows elevated gross alpha and gross
beta results, ranging 14,530 - 123,000 picocuries per liter (pCi/L). Isotopic analysis of these samples
found concentrations of radium-226 in the production brine in the range of 2,472 - 16,030 pCi/L. If
these measurements are representative of production brine from gas wells in thc Marcellus, handling
and disposal of this wastewater could be a public health concern. Furthermore, these data suggest that
oL similar radiological sampling and analysis of frac flowback water is needed. Additional production
© " brine sampling results as well as from the water treatment systems should provide information on how
' ' to resolve the coricerns listed below.

Radium is a naturally occurring radioactive material (INORM). The presence of high levels radium-226
in the production brine brings up several issues that need to be considered for gas drilling of the
Marcellus. The issues raised are not trivial but are also not insurmountable, many can be addressed

1 using common engineéring controls and industry best practices. The issues are summarized helow:

e References?? to the Marcellus Shale as having a higher radioactive material content than other -
shale formations, along with results of analysis' performed on production brine from Marcellus
Shale showing radium-~226 levels ranging 2,600 - 16,000 pCi/L, indicate that naturally occurring
‘radioactive materials (NORM) will need to bc evaluated for gas wells in this formation. This
conclusion is based on data from three wells, so it is suggested that additional production brine
samples be collected to determine whether this is a common occurrence and what precautions
may need to be taken during operations.

» An assessment of the levels of NORM - in productjon brine is needed to determine if there is a
need for additional treatment for their removal. Water filtration or treatment media may
concentrate the radioactive materials and require them to be disposed of at a facility prepared to
handle this waste. 1f production brine is to be sent to the POTW for treatment, additional
precautions and personnel monitoring for radiation doses (dosimetry) should be considered for
the workers.

« Production brine from other formations has been used as spray-down water for dust suppression
on unpaved roads or vehicle race tracks. It has also been used to deice roadways. The high
levels of NORM in production brine from the Marcellus may prohibit this or other potential
beneficial uses unless the radium can be substantially removed.

e NORM may concentrate in piping or other equipment as precipitates or scale and may require
their disposal as radioactive waste. Personnel monitoring for exposure to gamma radiation may
be required if build up of NORM as pipe scale, sediment in settling ponds or on water treatment
media is detected. Also, the facility may need to apply for a radioactive materials license
pursuant to 10 NYCRR Part16.

» Disposal of the NORM wasté produced may be problematic due to the potent;ally high .
concentrations of radioactive materials in the waste stream. For referénce, the effluent water
discharge limit for radium-226 is 6E-08 microCi/ml (60 pCi/L)y (NYCRR Part 16, Appendices),
and the drinking water standard {(maximum contaminant level) for radium-226 and radium-228
combined is 5 pCi/L and for gross alpha activity is 15 pCi/L. (NYCRR 10, 5-1.52, Table 7 -



http:/fwww.nvhealth.fzov/environmental/water/drinkin g/partd/tables.htm#tablel)

Until more data are available, gas drilling in the Marcellus should include sampling of drill tailings,
frac flowback water and production brine. Analysis of gross alpha activity, gross beta activity and some
gamma spectroscopy analysis should be adequate to assess whether further characterization of
radioactive material is needed. The counting efficiency for a total gross alpha sample that has high
dissolved solids is very low, resulting in considerable uncertainty (error) for estimating possible

- radiation exposure. However, total gross-alpha activity is an inexpensive (but effective) screening tool,
and if the value is greater that 15 pCi/L then additional analysis is performed. These data also suggest
that baseline sampling of residential or public wells prior to drilling should include analysis of
radioactivity (gross alpha and gross beta). -

The New York State Department of Environmental Conservation has regulatory authority for releases of
radioactive material to the environment and disposal of radioactive waste. This includes the drill
tailings and fluids generated from Marcellus shale drilling. We can provide technical support on the
issues raised in these comments as necessary.
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