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ON THE COVER: New technologies and expanding scales and locations of operations for unconventional oil and gas development
have spawned strongly polarized views regarding its benefits and risks at local, regional, national, and global scales. This special issue
explores current scientific understanding and research needs for the environmental, human health, and socioeconomic risks of shale
gas development, as well the present status and new initiatives for risk governance in the U.S. and other nations.
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A broad assessment is provided of the current state of knowledge regarding the risks associated with shale gas development
and their governance. For the principal domains of risk, we identify observed and potential hazards and promising mitigation
options to address them, characterizing current knowledge and research needs. Important unresolved research questions are
identified for each area of risk, however, certain domains exhibit especially acute deficits of knowledge and attention, including
integrated studies: of public health, ecosystems, air quality, socioeconomic impacts on communities, and climate change. For
these, current research and analysis are insufficient to either confirm or preclude important impacts. The rapidly evolving
landscape of shale gas governance in the U.S. js also d, noting challenges and opportunities associated with the current
decentralized (state-focused) system of regulation. We briefly review emerging approaches to shale gas governance in other
nations, and consider new governance initiatives and options in the U.S. involving voluntary industry certification,
comprehensive development plans, financial instruments, and possible future federal roles. In order to address the multiple
disciplines and complexities of the evolving shale gas system and reduce the many key uncertainties needed for improved
gement, a coordinated multiagency federal research effort will need to be implemented.A broad assessment is provided of
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governance in the U.S. is also d, noting challenges and opportunities associated with the current decentralized (state-
focused) system of regulation. We briefly review emerging approaches to shale gas governance in ather nations, and consider
new governance initiatives and options in the U.S. involving voluntary industry certification, comprehensive development
plans, financial instruments, and possible future federal roles. In order to encompass the multiple relevant disciplines, address
the complexities of the evolving shale gas system and reduce the many key uncertainties needed for improved management, a
coordinated multiagency federal research effort will need to be implemented.
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‘I'he unconventional fossil fuel industry is expected to expand dramatically in coming decades as conventional reserves wane.
Minimizing the environmental impacts of this energy transition requires a contextualized understanding of the unique regional
issues that shale gas development poses. This manuscript highlights the variation in regional water issues associated with shale
gas development in the U.S. and the approaches of various states in mitigating these impacts. The manuscript also explores
opportunities for emerging international shale plays to leverage the diverse experiences of U.S. states in formulating
development strategies that minimize water-related impacts within their environmental, cultural, and political ecosystem.The
unconventional fossil fuel industry is expected to expand dramatically in coming decades as conventional reserves wane.
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opportunities for emerging international shale plays to leverage the diverse experiences of U.S. states in formulating
development strategies that minimize water-related impacts within their environmental, cultural, and political ecosystem.
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