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About RFF 

• A nonprofit and nonpartisan organization that conducts 
independent research – rooted primarily in economics 
and other social sciences – on environmental, energy, 
natural resource and environmental health issues. 

• Headquartered in Washington, DC. 
• 30 Ph.D. environmental economists, 12 visiting and 

nonresident scholars, 10 research assistants 
• Website:  http://www.rff.org 
• Blog:  http://common-resources.org 

 
 

http://www.rff.org
http://common-resources.org


RFF Initiative: “Managing the Risks of Shale Gas Development” 
 
• RFF’s Center for Energy Economics and Policy (CEEP) 
• An independent, broad assessment of the key 

environmental risks associated with the shale gas 
development process. 



Surveying the Experts: Who & What? 

215 experts: 
• NGOs (35): Most national environmental groups, some local 
• Academics (63): Universities/think tanks 
• Government (42): Federal agencies; about half the relevant states; river 

basin commissions 
• Industry (75): Operating and support companies, trade associations, 

consulting firms, law firms 

 
Chose high priorities among 264 possible risks 

 



Overlap of each groups’ high priority routine risk pathways 



Consensus routine risk pathways 
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Public Survey 

Public concerns for shale gas development well 
known, but no information currently available on  

• Risk valuation  
• Risk preference tradeoffs  

We survey public in Texas and Pennsylvania to elicit 
attitudes and (monetary) preferences for five key risk 
attributes  
Three information “treatments” describing risks 
(industry, NGO, “neutral”): 
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Does the Public Support Shale Gas Development? 
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How Much Are People WTP for Risk Reductions? 
($/household/year) 

31 

4 4 
3 

15 

25 

19 

4 4 
$0

$5

$10

$15

$20

$25

$30

$35

Groundwater
(1,000 wells w/

problems)

Surface Water (%
water bodies w/

problems)

Air Quality (days
of standard
violation)

Traffic
Congestion (%

time loss)

Wildlife Habitat
(% habitat

fragmented)

PA TX



11 

How Do Messages Affect Support? 
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RFF project focuses on environmental risks  
from shale gas development Surface Water Quality Risk Study (PNAS, 2013) 

We exploit spatial and temporal variation in the 
proximity of shale gas wells, waste treatment 
facilities, and surface water quality monitors in 
Pennsylvania to estimate: 

 
1. the impact of shale gas wells on downstream 

chloride and TSS concentrations; and  
 

2. the impact of shale gas waste treatment and 
release to surface water on downstream 
chloride and TSS concentrations. 
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RFF project focuses on environmental risks  
from shale gas development    Conclusions 
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• No statistically significant impact of shale gas wells on 
downstream chloride concentrations. 
• A positive result here would have been consistent with 

contamination problems from spills, dumping, etc. 
 

• Release of treated shale gas waste to surface water by 
permitted waste facilities appears to increase 
downstream chloride concentrations. 
• Effect is significant only for POTWs, not CWTs. 

 
• Shale gas wells appear to increase downstream TSS 

concentrations. 





Findings from Washington County property 
value study 

Properties closer than 2 km to a well pad:  
• 10% increase  
• Unless the property depends on 

groundwater: 16% decrease  
• Groundwater concerns cost 26% of property 

value 



Wastewater characteristics from Marcellus shale gas development in PA 
 

• Researchers: J. Shih, S. Olmstead, J. 
Chu, L. Muehlenbachs, J. Saiers (Yale), 
S. Anisfeld (Yale). 

• Statistically analyzes characteristics of 
flowback, produced water, and drilling 
fluid waste sent to wastewater treatment 
facilities in PA, 2008-2011. 

• Data Source: Form 26R, submitted to 
PADEP by “residual waste” generators. 

• 432 different analytes were identified in 
the data, in the following categories: 

1. General chemicals 
2. Organics 
3. Pesticides 
4. Metals 
5. Radioactive Materials 





Comparison of metals in brine and fracking fluid waste 
 
 



Findings from analysis of wastewater characteristics 

• High chemical concentrations are observed pre-treatment. 
• When Ba is detected (92% of samples), median concentration is > 40 

times PA’s wastewater effluent standard and > 200 times the SDWA 
maximum contaminant level. 

• Concentrations of Cl‒, TDS, bromide, 228Ra and Sr in pre-treatment 
wastewater are also far higher than either wastewater effluent standards 
or drinking water standards. 

• Wastewater composition is highly variable over the course of the 
shale gas extraction process. 

• A challenge for effective treatment and management. 
• Form26 filed once/year/waste type/generating location. 

• Produced water has very different composition than flowback, 
typically having higher Cl‒, TDS and 228Ra concentrations. 

• Many constituents may be effectively removed by chemical waste 
treatment facilities currently treating this waste (e.g., metals); others 
may not (e.g., salts). 
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The state of state shale gas regulation 

• Researchers: N. Richardson, M. Gottlieb, A. Krupnick, 
H. Wiseman 

• 25 regulatory elements common to shale gas 
development across 31 states with current or potential 
development. 
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Findings from state regulatory analysis 

• High degree of heterogeneity among states in: 
• Most elements regulated:  NY, WV. 
• Fewest elements regulated:  CA, VA. 
• The five states with the most gas wells regulate more 

elements than the national average. 



Other points 

• The States First initiative 
• Federal: BLM weakened first set of proposed rules,  opportunity to 

model best regs missed. 
• Other federal: EPA’s significant green completion rule helps 

address methane, but still a long way to go, as shown by the recent 
ICF/EDF report.  Methane not that important anyway 

• Need greater attention to local control.  Bans and Act 13 repeal.   
• Impact of regulations on the energy industry and local 

communities.    
• Impact on power sector;  
• obviously not impeding SGD.  Leading to lots of pipeline construction 

and plans.   
• Impact on communities  traffic, property value studies, NGI report.   

 



Thank you! 
 

krupnick@rff.org 
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Risk Matrix 



Example of Impact Pathways 

On-road  
vehicle activity 

 

Air quality 
 
 
 

Community 
disruption 
 

Conventional air 
pollutants and 

CO2 
 
 
Noise pollution 

 
 
 
Road congestion 

Morbidity 
 
 
 

Climate change 
impacts 

 
 
 

Aesthetics 
 
 
 

Time loss 
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Intermediate 

Impacts Final Impacts 



Risk Matrix 
1. Expert survey of 
shale gas development 
risks 

3. State-by-state regulatory 
analysis 

2. Statistical analysis:  
a) Effects of shale gas activity 

on surface water quality in 
Pennsylvania 

b) On property values 
c) Truck traffic on accidents 
d) Analysis of chemical assays 

of flowback/produced water 
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4. Public Survey 

Research on Environmental Risks 



Surveying the Experts: Responsibility 

Who should be responsible for managing risks? 
   
 
 
 
 
 
• All groups prefer shared responsibility 
• For consensus pathways, majority of industry supports government 

responsibility 
 

   NGO Industry Academic Gov’t All experts 
Government 93.8% 49.4% 74.9% 74.8% 69.4% 
Industry 6.2% 50.6% 25.1% 25.2% 30.6% 
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