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Approaches

“…The Academy shall, whenever called upon by any 
department of the Government, investigate, 
examine, experiment, and report upon any subject 
of science…”

1863 Congressional Charter of the National Academy of Sciences

Two primary report formats
- Consensus study (findings, recommendations)
- Workshop summary (summary of events)

To date:  U.S. Academies have 2 consensus studies, 
3 workshop summaries on unconventionals



http://www.eia.gov/oil_gas/rpd/shale_gas.pdf

Focus primarily on shale gas/shale oil



Motivating factors for the reports

• Tremendous resource diversity—no one-size-fits-all 
approach.

• Mix of federal, state, and private land surface and subsurface 
mineral and water rights.

• Widespread concerns regarding misinformation despite 
reputable studies.

• Misinformation can compromise science- and engineering-
based development and investment decisions, and can have 
impacts on the environment.

• Most public concern to date focused on upstream issues.



• Bureau of Land Management 
(2010 consensus study on produced water from coalbed methane; 
congressional mandate)

• Department of Energy 
(2012 consensus study on induced seismicity; congressional mandate)

• West Virginia University 
(2014 workshop summary on resources and research)

• National Institute of Environmental Health Sciences, Kresge
Foundation, American Chemistry Council, Colgate-Palmolive Company, 
ExxonMobil Foundation, Royal Dutch Shell 

(2014 workshop summary on health effects)

• National Science Foundation 
(2014 workshop on risk/governance)

Diverse set of project sponsors
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Tasks, topics, findings

2010
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2014

2014

2014
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Consensus

Workshop

Workshop

Workshop



Management and effects of CBM produced 
water in the western U.S. (consensus)

Data/information gaps: 
-natural variation in produced water quality and quantity
-baseline conditions and effects of produced water on environment
-coalbed, aquifer, surface water connectivity

Potential beneficial uses; costs for treatment, storage, use

Documented and potential effects on surface-
and groundwater, soil, ecosystems; 
monitoring and mitigation of these effects

Regulatory challenges

Conclusion/Recommendation topics



Induced seismicity potential in energy 
technologies (consensus)

1. The process of hydraulic fracturing a well as presently 
implemented for shale gas recovery does not pose a high risk for 
inducing felt seismic events.

2. Injection for disposal of wastewater into the subsurface does pose 
some risk for induced seismicity, but very few events have been 
documented over the past several decades relative to the large 
number of disposal wells in operation.

3. Carbon capture and sequestration, due to the large 
net volumes of injected fluids, may have potential for 
inducing larger seismic events.

Findings



Unconventional Hydrocarbons in the Appalachian 
Basin (workshop)

Motivating issues:  
• Land-grant university with multiple state and local 

responsibilities (research, economic engine, steward of 
resources)

• Where could the university focus its research efforts?

Workshop topics:
• Resource characterization and development; water & 

regulations; ecosystems, air, climate

Cross-cutting issues:
• Monitoring, baseline data, adaptive 

management, coordinate/standardize data



Health impact assessment of shale gas extraction 
(workshop)

Motivating issues:  
• Public health was not an early participant in shale gas 

discussions and thus lacks information
• Health impact assessments (HIA) important for public 

health and policy decisions

Workshop topics:
• Hydraulic fracturing: how is it done; geographic footprint; 

environmental impacts;  occupational hazards;  
community impacts (chemical, non-chemical, 
socioeconomic); research gaps

Cross-cutting issues:
• Monitoring, baseline data, adaptive 

management, coordinate/standardize data



Risk and risk governance in shale gas development 
(2 workshops)

Motivating issues:  
• Levels and types of risks posed by shale gas development 
• Adequacy of existing governance and institutions to 

address risk

Workshop topics:
• Operational risks and management; water quality, 

quantity; air emissions; habitats, ecosystems; climate 
change; risk to communities, health; governance systems

Cross-cutting issues:
• Regulatory environment; baseline data; 

monitoring (scale, frequency); community-
industry-gov’t engagement; best practices; 
safety culture



Consistent themes
• Water quality and quantity

• Air quality (emissions, particulates for individuals, climate)

• Ecosystems (fragmentation, reclamation)

• Induced/triggered seismicity

• Complex regulatory environment (local, state, federal)

• Need for consistent, trusted baseline data, monitoring, 
analysis; trusted data collection, management

• Communication, transparency (industry-gov’t-community)
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Upcoming Academies activities

• Anthropogenic methane emissions in the United 
States: Improving measurement, monitoring, 
reporting, and development of inventories
• Consensus study
• Status: ongoing discussion with potential sponsors

• Roundtable on unconventional hydrocarbon 
development
• Convening activity
• Status:  official launch in early October



What is a Roundtable?

A neutral, credible forum for government, 
industry, academia, and NGOs to meet on an 
ongoing basis and discuss issues associated 
with a particular topic



Natural Environment

Constructed 
Environment

Interfaces and 
Innovations

Human 
Environment

Upstream

MidstreamDownstream



• Data, research, information

• Communication, outreach, engagement

• Partnerships, collaborations, new activities

Main tasks

Know

Share

Do



Sponsors

• Federal agency (1)

• Foundations (3)

• Private sector (3)

• Non-governmental organization (1)

• Universities (including Flinders University) (5)



• Coalbed methane and produced water management (consensus report): 
http://www.nap.edu/catalog/12915/management-and-effects-of-coalbed-methane-
produced-water-in-the-western-united-states

• Induced seismicity potential (consensus report): 
http://www.nap.edu/catalog/13355/induced-seismicity-potential-in -energy-technologies  
(report)

• https://www.youtube.com/watch?v=Uuh9lHavdvc (video)

• Development of unconventional hydrocarbons in the Appalachian Basin (workshop): 
http://www.nap.edu/catalog/18624/development-of-unconventional-hydrocarbon-
resources-in-the-appalachian-basin-workshop

• Health impact assessment of shale gas extraction (workshop): 
http://www.nap.edu/catalog/18376/health-impact-assessment-of-shale-gas-extraction-
workshop-summary

• Risk and risk governance in shale gas development (workshop):  
http://www.nap.edu/catalog/18953/risks-and-risk-governance-in-shale-gas-development-
summary-of

Report URLs


