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Briefing Outline 

 
• Background and issues 

• Objectives 

• Approach and methods 

• Results 

• Publications 

• Questions and discussion 
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Background and Issues 

 
• Unconventional oil and gas are key to the 

projected U.S. energy supply mix 

• Hydraulic fracturing is typically required to access 

unconventional oil and gas resources 

• Increased interest in potential effects of hydraulic 

fracturing on water resources 

• Very little credible scientific information available 

• In 2010 an average of 2,814 oil, gas, and dry wells 

were drilled per month in the U.S. 

• Logical role for USGS… Powell Center Proposal 
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Unconventional Oil and Gas Production 

 

EIA, April 2015 Drilling Productivity Report 
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Objectives 

 
Utilize existing National databases to: 

• Better understand hydraulic fracturing in the U.S. 

• Assess the quality of both surface water and 
groundwater in areas of oil and gas production 

• Evaluate potential changes in water quality over time 

• Establish current baseline concentrations of major ions 
in surface water and groundwater 

• Identify data gaps and research needs 
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Approach and Methods 

 
• Developed a new map for unconventional oil and gas 

resource potential areas in the U.S. and identified 

watersheds in these areas 

• Quantified hydraulic fracturing activity in the U.S. 

from 1900-2010 and summarized by watersheds 

• Retrieved 11,401,883 results from over 110,000 

sites for surface water and ground water quality 

from NWIS and STORET in watersheds in areas with 

unconventional oil and gas resources 

• Analyzed watershed trends in number of 

hydraulically fractured wells and trends in chloride 

and specific conductance from 1970-2010 
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Areas of Unconventional Oil and Gas 

Potential and Watersheds 
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Fractured Well 

Counts 

(Gallegos, T.J., and Varela, 

B.A., 2015) 

2000 – 2010   N = 

278,000 

1947 – 2010   N = 

986,600 
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Surface Water Sample Results 
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Ground Water Sample Results 
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Chloride in Surface Water 
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Decadal Trends in Cl- and Wells Added 
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Watersheds with Relatively Large 

Trends in Water Quality  
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Summary 

 • National water quality databases were mined to 

assess trends in oil and gas areas 

• No widespread trends in Cl- and SC noted in areas 

with increases in number of unconventional oil and 

gas wells 

• Available analytes, spatial distribution, and 

frequency of water quality samples are limiting in 

national data sets 

• Data limitations hamper rigorous regional or 

national assessment of potential linkages between 

UOG development and water quality 
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In Progress - UOG Citation Tracker 

• Searchable citation 

database for UOG and 

environmental effects 

• Actively maintained with 

searches run quarterly 

• Short-term use with 

ongoing USGS work; will 

expand to include EPA and 

DOE input 
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