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Permitting U.S. Onshore

Environmental Issues for U.S. Shale Gas Plays
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NEPA: National Environmental Policy Act

One Project, Many Federal Permits

Natural Gas Act Section 7 Resource Reports
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2010: Ruby Pipeline:  2.5 years permitting, $3.8MM for 4.667 acres of Habitat; $1.7MM Threatened Speci es

2013: Post-project Enforcement In Process



Haynesville Shale
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Wetlands

7





Streams and Waterways
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Typical Regulators of Wetlands And Streams



Environmental is a small part 
of our project budget.

Environmental issues and permitting have 
the largest impacts on project timing.
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“Waters of the 

United States”



Enforcement 

Assuring Energy Extraction Sector Compliance 
with Environmental Laws

“… EPA will develop an initiative to assure that energ y extraction 
activities are complying with federal requirements to prevent 
pollution of our air, water and land.”

www.epa.gov/oecaerth/data/planning/initiatives/initiatives.html





What to do?

Be Proactive

Early Understanding of Scope and Magnitude 

Seek Alternatives and Solutions 

“You have no impacts, no need to permit”“You have no impacts, no need to permit”

“We’ll skip the 404 permit process -- our impacts are too small”

“We only drill one well a quarter, why plan ahead?”

Risk Management ���� Liability Transfer

Do Not Avoid Compliance, The Costs are Too High



Ecosystem Services

• Provisioning Services
– Fisheries
– Fresh water
– Wood products

• Cultural Services
– Navigation
– Recreational angling
– Scuba diving

Ecosystem services are societal benefits derived from ecosystems

– Wood products
– Natural pharmaceuticals

• Regulating Services
– Air quality
– Local climate 
– Water quality/quantity
– Waste assimilation
– Soil quality

– Scuba diving
– Education/Research

• Supporting Services
– Cycling of 

carbon, phosphorus, silic
on, etc.

– Photosynthesis
– Chemosynthesis



Ecology Economics

Organization Operation Outcome

Stock Flows Services

Structure Functions Goods

Infrastructure Services Benefits

Pattern Processes Income

(After Fisher, Turner and Morling, 2009)
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(Adapted from Hein et al 2006 and Turner and Daily 2008)



Functional Assessment Methods Applied to 
Quantify Impacts to Waters of the United 

States

Play State Wetlands Streams 
Haynesville Louisiana Vicksburg District: 

Charleston Method 
Little Rock District Stream 

Assessment Method 
Marcellus Pennsylvania Ratio and Level 2 

Wetland Rapid 
Ratio and Level 1, Level 2 

Riverine Rapid Assessment 
Assessment Protocol Protocol 

Utica Ohio Ohio EPA: ORAM and 
Ratio 

Ratio and 
Huntington/Pittsburgh 

Approaches 
Eagle Ford  Texas Fort Worth District: 

TXRAM, Galveston 
District: HGMi 

Fort Worth: Ratios, TXRAM 
Galveston: Interim Stream 

Assessment SOP 
 



Comparison of Assessment Methods 
on Single Wetland Fill Project

*Based on results of typical bottomland hardwood wetland impact/mitigation scenario 
comparison conducted by Society of Wetland Scientists Functional Assessment 
Workshop, National Wetlands Research Center, Lafayette, Louisiana. 
**Assumes $20,000 per mitigation acre.



Mitigation 
Typical Mitigation Sequence for 

Environmental Impacts: 

�Avoid
�Minimize

�Compensate�Compensate

Compensatory Mitigation
In Order of Preference:

• Mitigation Banks
• In Lieu Fee Programs

• Permittee Responsible Mitigation



BEFORE

AFTER



Post Drilling Restored Well Site



Degraded Stream Before
Restoration

Restored Stream Post
Construction



Post Construction Stream and Riparian Buffer



Post Construction Stream
Post Construction Stream
With Buffer Grown Out



website wetlands photo here
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