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Unconventional hydrocarbon reservoirs such as black
organic-rich shales are developed through the combination of
horizontal drilling and high volume slick water hydraulic
fracturing (HVHF). Identifying the distinct geochemical
characteristics of the injected fluids compared to the fluids
associated with the target formation has important implications
for possible long-term environmental impacts, hydrocarbon
recovery, and wastewater disposal. Here we present a new
geochemical evaluation of hydraulic fracturing flowback
fluids (HFFF) from the unconventional Marcellus and
Fayetteville Formations, which display geochemical
fingerprints that are distinct from typical hypersaline produced
waters collected from conventional oil and gas reservoir
formations. The fresh water injected into the shale formations
during hydraulic fracturing mixes with brine but also mobilizes
sodium, lithium, and boron from exchangeable sites on clay
minerals. The resulting HFFF is enriched in Na, Li, and B with
distinct ranges of &'Li and &''B. Combined, the 8’Li, 8''B,
Li/Cl, Br/B, and B/CI tracers constitute new diagnostic tools
for delineating HFFF migration in the environment.
Particularly, these tools can distinguish possible HFFF
wastewater impacts compared to conventional oil and gas
wastewaters, natural sources of salinity, or other anthropogenic
contaminants.



