
 

M. J. Bradley & Associates LLC 6  

well

 

Regulating the Environmental Effects of the Coal-

Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 

 

 

 

 

 

                                                             February 2013 





 

 i  

Acknowledgements 

The following report was prepared on behalf of the Natural Resources Defense Council (NRDC) and 

the China Sustainable Energy Program (CSEP) of the Energy Foundation. 

Natural Resources Defense Council 

NRDC is one of the most effective environmental action organizations in the United States and abroad. 

Established in 1970, NRDC uses law, science and the support of 1.3 million members and online 

supporters to protect the planet and ensure a safe and healthy environment for all living things. 

NRDC’s staff of more than 400 lawyers, scientists, and policy experts work out of offices in New 

York City, Washington D.C., Beijing, Chicago, Los Angeles, San Francisco, and Montana.  

For more information, please visit: www.nrdc.org  

China Sustainable Energy Program 

The China Sustainable Energy Program of the Energy Foundation, Beijing Representative Office, was 

founded in 1999 in Beijing and is dedicated to supporting energy efficiency and renewable energy 

development.  It is a charity organization registered under the Ministry of Civil Affairs and supervised 

by the National Development and Reform Commission of China. Its headquarters is in San Francisco, 

California, U.S.  

CSEP’s mission is to assist in China's transition to a sustainable energy future by promoting energy 

efficiency and renewable energy. CSEP supports policy research, standard development, capacity 

building, and best practices in the eight sectors of low-carbon development paths, buildings, industry, 

electric utilities, renewable energy, sustainable cities, transportation, and environmental management.  

Since 1999, CSEP has worked with more than 440 grantees, including leading policy research 

institutes, academics, think tanks, and standardization bodies in China and abroad, on more than 1,500 

projects. Today, CSEP has nearly 40 experienced staff members in China and overseas. 

MJB&A 

M.J. Bradley & Associates LLC (MJB&A) provides strategic and technical advisory services to 

address critical energy and environmental matters including: energy policy, regulatory compliance, 

emission markets, energy efficiency, renewable energy, and advanced technologies.  MJB&A’s multi-

national client base includes electric and natural gas utilities, major transportation fleet operators, 

clean technology firms, environmental groups and government agencies.  

NRDC and CSEP would like to thank Jianguo Fang, David Hawkins, Zhengqi Hu, Chris James, Hua 

Jiang, Yu Lei, Hongjun Li, Alvin Lin, Jingjing Qian, Jake Schmidt, Qingwei Sun, Lixin Wu, Fuqiang 

Yang, Mona Yew and Yaru Yun for providing assistance during this study.  Zhi Bie, Daniel Gibbons, 

Webke Rabe, Rui Wang, Ying Wang and Sue Lin Wong contributed initial research to this project.  

This report’s authors include, from MJB&A, Carrie Jenks, Kathleen Robertson, Lily Hoffman-

Andrews and Clement Russell; from NRDC, Bernadette Brennan, John Kuo, Lan Mei, Tim Quijano, 

Craig Spencer, Yan Wang, Christina Whang, Qi Wu and Xiya Zhang; and from CSEP, Jingjing Cai 

and Lijian Zhao. 

For questions or comments about this report, please contact: 

Jingjing Qian 

jqian@nrdc-china.org 

86 10 8587 5855  

http://www.nrdc.org/


Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 ii  

Table of Contents 

Executive Summary .................................................................................................................................... 1 

Part 1.  U.S. Permitting Life-Cycle ............................................................................................................ 1 

I. Overview of Part 1 ......................................................................................................................... 1 

II. The U.S. Legislative and Regulatory System ............................................................................... 1 

III. The Coal-Fired Electricity Life-Cycle .......................................................................................... 3 

A. Extraction ......................................................................................................................................... 3 

B. Processing ........................................................................................................................................ 4 

C. Transport ......................................................................................................................................... 4 

D. Combustion ...................................................................................................................................... 4 

E. Management of Coal Combustion Wastes ....................................................................................... 5 

IV. Key Environmental Permits and Laws At Each Stage ............................................................... 6 

A. Overview of Relevant Legislation and Environmental Regulations ................................................ 7 

1. Clean Air Act ................................................................................................................................... 7 

2. Clean Water Act ............................................................................................................................... 9 

3. Surface Mining Control and Reclamation Act ............................................................................... 12 

4. Safe Drinking Water Act ............................................................................................................... 14 

5. Water Rights in the U.S. and Water Withdrawals ......................................................................... 14 

6. Rivers and Harbors Act .................................................................................................................. 15 

7. Endangered Species Act ................................................................................................................ 16 

8. Resource Conservation and Recovery Act ..................................................................................... 16 

9. Comprehensive Environmental Response, Compensation, and Liability Act ............................... 17 

10. Toxic Substances Control Act ....................................................................................................... 17 

11. National Environmental Policy Act ............................................................................................... 17 

12. Outlook for Additional Regulation ................................................................................................ 18 

B. Extraction and Reclamation .......................................................................................................... 18 

1. Clean Air Act ................................................................................................................................. 18 

2. Clean Water Act ............................................................................................................................. 19 

3. Surface Mining Control and Reclamation Act ............................................................................... 21 

4. Safe Drinking Water Act ............................................................................................................... 23 

5. Water Withdrawals ........................................................................................................................ 23 

6. Rivers and Harbors Act .................................................................................................................. 24 

7. Endangered Species Act ................................................................................................................ 24 

8. Resource Conservation and Recovery Act ..................................................................................... 25 

9. Comprehensive Environmental Response, Compensation, and Liability Act ............................... 25 

10. National Environmental Policy Act ............................................................................................... 25 

11. Outlook for Additional Regulation ................................................................................................ 25 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 iii  

C. Processing ...................................................................................................................................... 25 

1. Clean Air Act ................................................................................................................................. 26 

2. Clean Water Act ............................................................................................................................. 27 

3. Surface Mining Control and Reclamation Act ............................................................................... 27 

4. Safe Drinking Water Act ............................................................................................................... 28 

5. Water Withdrawals ........................................................................................................................ 28 

6. Endangered Species Act ................................................................................................................ 28 

7. National Environmental Policy Act ............................................................................................... 28 

8. Outlook for Additional Regulation ................................................................................................ 28 

D. Transport ....................................................................................................................................... 29 

1. Clean Water Act ............................................................................................................................. 29 

2. Surface Mining Control and Reclamation Act ............................................................................... 30 

3. Rivers and Harbors Act .................................................................................................................. 30 

4. Endangered Species Act ................................................................................................................ 31 

5. National Environmental Policy Act ............................................................................................... 31 

6. Outlook for Additional Regulation ................................................................................................ 31 

E. Power Generation .......................................................................................................................... 31 

1. Clean Air Act ................................................................................................................................. 32 

2. Clean Water Act ............................................................................................................................. 38 

3. Water Withdrawals ........................................................................................................................ 41 

4. Endangered Species Act ................................................................................................................ 41 

5. Comprehensive Environmental Response, Compensation, and Liability Act ............................... 41 

6. National Environmental Policy Act ............................................................................................... 41 

7. Outlook for Additional Regulation ................................................................................................ 42 

F. Combustion Waste Management .................................................................................................... 42 

1. Clean Water Act ............................................................................................................................. 42 

2. Surface Mining Control and Reclamation Act ............................................................................... 43 

3. Endangered Species Act ................................................................................................................ 43 

4. Resource Conservation and Recovery Act ..................................................................................... 44 

5. Comprehensive Environmental Response, Compensation, and Liability Act ............................... 45 

6. National Environmental Policy Act ............................................................................................... 45 

7. Outlook for Additional Regulation ................................................................................................ 45 

Part 2.  U.S. Case Studies ......................................................................................................................... 47 

A. Case Studies ................................................................................................................................... 47 

1. Spruce Mine Mountaintop Removal Mining Controversy............................................................. 47 

2. Permitting of Coal Export Terminals in the Pacific Northwest ..................................................... 48 

3. Maryland Healthy Air Act ............................................................................................................. 50 

4. State of Delaware Tackles Air Pollution with Comprehensive Regulation ................................... 51 

5. Regional Greenhouse Gas Initiative .............................................................................................. 52 

6. Maryland Coal Ash Management .................................................................................................. 53 

B. Public Participation ....................................................................................................................... 54 

1. Administrative Procedure Act (APA) ............................................................................................ 54 

2. Emergency Planning and Community Right-to-Know Act and Toxic Release Inventory ............ 55 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 iv  

Part 3.  Chinese Environmental Requirements for Coal and Policy Recommendations.................... 56 

A. Overview of China’s EIA and Permitting System .......................................................................... 56 

1. Extraction and Reclamation ........................................................................................................... 57 

2. Processing ...................................................................................................................................... 61 

3. Transport ........................................................................................................................................ 61 

4. Power Generation........................................................................................................................... 61 

5. Combustion Waste Management ................................................................................................... 65 

6. Public Participation ........................................................................................................................ 65 

B. Policy Recommendations ............................................................................................................... 65 

1. Compliance and Enforcement ........................................................................................................ 65 

2. Development of Health Based Standards....................................................................................... 67 

3. Development of Technology-Based Standards .............................................................................. 67 

4. Monitoring and Reporting .............................................................................................................. 68 

5. Public Participation ........................................................................................................................ 68 

APPENDIX A:  Example Permits ............................................................................................................. 1 

APPENDIX B:  Maryland Water Withdrawal Permit ............................................................................ 1 

APPENDIX C:  Kentucky Water Withdrawal Permit ............................................................................ 1 

APPENDIX D:  Kentucky Coal Mine Waste Permit ............................................................................... 1 

 

 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 v  

Figures 

 

Figure 1.  Stages of Mountaintop Removal Mining ...................................................................................... 3 

Figure 2.  Coal Seam Fire at Abandoned Mine ........................................................................................... 13 

Figure 3.  Water Rights Doctrines by State ................................................................................................ 15 

Figure 4.  Sample Layout of Emissions Controls at a Coal Power Plant .................................................... 35 

Figure 5:  Screenshot of EPA GHG Reporting Tool................................................................................... 38 

Figure 6.  Once-Through and Closed-Cycle Wet Cooling System Designs ............................................... 39 

Figure 7.  Example Cooling Water Intake Technology to Reduce Aquatic Impacts .................................. 40 

Figure 8.  Kingston, Tennessee Coal Ash Spill (2008) ............................................................................... 44 

Figure 9.  Spruce Mine ................................................................................................................................ 48 

Figure 10.  Historical U.S. Coal Exports .................................................................................................... 49 

Figure 11.  Locations of Proposed Coal Export Terminals ......................................................................... 49 

Figure 12.  State of Delaware and Prevailing Winds for Pollutant Transport ............................................ 51 

Figure 13.  Organizational Structure of the National People's Congress .................................................... 56 

Figure 14.  Structure of the Governments in China .................................................................................... 57 

 

 

  

file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947956
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947957
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947958
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947959
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947960
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947961
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947962
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947963
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947964
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947965
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947966
file:///C:/Users/krobertson/Desktop/20130206%20Regulating%20Environmental%20Effects%20of%20Coal%20Fired%20Electricity%20Life%20Cycle.docx%23_Toc347947967


Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 vi  

Tables 

Table 1.  Summary of Statute Applicable at Each Life-Cycle Stage ............................................................ 2 

Table 2.  Applicability of Each Statute by Life-Cycle Stage ........................................................................ 6 

Table 3.  Applicable Statutes During Extraction and Reclamation............................................................. 18 

Table 4.  Applicable Statutes During Processing ........................................................................................ 26 

Table 5.  Coal Plant Processing NSPS Emissions Standards ...................................................................... 27 

Table 6.  Applicable Statutes During Transport.......................................................................................... 29 

Table 7.  Applicable Statutes During Combustion...................................................................................... 32 

Table 8.  Coal Plant New Source Performance Standards (NSPS) ............................................................. 34 

Table 9.  Mercury and Air Toxics Standards (MATS) for Coal Plants ...................................................... 36 

Table 10.  Applicable Statutes During Waste Management ....................................................................... 42 

Table 11.  Major Differences Between RCRA Options .............................................................................. 44 

Table 12.  Federal Regulations vs. Delaware Multi-Pollutant Regulations ................................................ 52 

Table 13.  Power Plant Standards ............................................................................................................... 63 

Table 14.  2012 NAAQS Revisions ............................................................................................................ 64 

Table 15.  Implementation Dates for Specific Areas in China ................................................................... 64 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 vii  

Acronyms, Abbreviations, and Units 
Used in this Report 

AB 32  California Assembly Bill 32 

ACI Activated Carbon Injection 

AML Abandoned Mine Land 

AOC Approximate Original Contour 

APA Administrative Procedure Act 

BACT Best Available Control Technology 

BART Best Available Retrofit Technology 

BDT Best Demonstrated Technology 

BTA Best Technology Available 

Btu/lb British Thermal Units per Pound 

CAA Clean Air Act 

CAIR Clean Air Interstate Rule 

CAMR Clean Air Mercury Rule 

CCB Coal Combustion By-products 

CCR Coal Combustion Residuals 

CCS Carbon Capture and Storage  

CCW Coal Combustion Wastes 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

(commonly known as Superfund) 

CFR U.S. Code of Federal Regulations 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

CO2e Carbon Dioxide-Equivalent 

COMAR  Code of Maryland Regulations 

Corps U.S. Army Corps of Engineers 

CSAPR Cross State Air Pollution Rule 

CWA Clean Water Act 

DC Circuit United States Court of Appeals for the District of Columbia Circuit 

DNREC Delaware Department of Natural Resources and Environmental Control 

DOI  Department of the Interior 

DSI Dry Sorbent Injection 

EA Environmental Assessment 

EGU Electric Generating Unit 

EIA Environmental Impact Assessment 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 viii  

EIS Environmental Impact Statement 

ELGs Effluent Limitation Guidelines 

EPA Environmental Protection Agency 

EPCRA Emergency Planning and Community Right-to-Know Act 

ESA Endangered Species Act 

ESP Electrostatic Precipitator 

FGD Flue Gas Desulfurization 

FIP Federal Implementation Plan 

FR U.S. Federal Register 

g/dscm Grams per Dry Standard Cubic Meter 

GHG Greenhouse Gas 

HAA Healthy Air Act 

HAP Hazardous Air Pollutants 

HCL Hydrochloric Acid 

HCP Habitat Conservation Plan 

HF Hydrogen Fluoride  

HSWA Hazardous and Solid Waste Amendments 

LAER Lowest Achievable Emission Rate 

lb/GWh Pounds per Gigawatt-Hour 

lb/MMBtu Pounds per Million British Thermal Units 

lb/MWh Pounds per Megawatt-Hour 

lb/Tbtu Pounds per Trillion British Thermal Units 

LEPC Local Emergency Planning Committees 

MATS Mercury and Air Toxics Standards 

MDE Maryland Department of the Environment 

MEP Ministry of Environmental Protection 

MOU Memorandum of Understanding 

MW Megawatt 

NAAQS National Ambient Air Quality Standards 

NEPA National Environmental Policy Act 

NESHAP National Emission Standards for Hazardous Air Pollutants 

NGOs Non-Governmental Organizations 

NO2 Nitrogen Dioxide 

NOV Notice of Violation 

NOx Nitrogen Oxides 

NPDES National Pollutant Discharge Elimination System 

NPL National Priorities List 

NSPS New Source Pollution Standards 

NSR New Source Review 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 ix  

OSM Office of Surface Mining 

OTC Once-Through Cooling 

PM Particulate Matter 

PM10 Particulate Matter (≤10 microns) 

PM2.5 Particulate Matter (≤2.5 microns) 

PSD Prevention of Significant Deterioration 

RACT Reasonably Available Control Technology 

RCRA Resource Conservation and Recovery Act 

RGGI Regional Greenhouse Gas Initiative 

SARA Superfund Amendments and Reauthorization Act 

SCR Selective Catalytic Reduction 

SDWA Safe Drinking Water Act 

SEP Supplemental Environmental Project 

SERC State Emergency Response Commission 

SIP State Implementation Plan 

SMCRA Surface Mining Control and Reclamation Act  

SNCR Selective Non-Catalytic Reduction 

SO2 Sulfur Dioxide 

SPCC Spill Prevention, Control, and Countermeasure 

SWDA Solid Waste Disposal Act 

SWPPP Storm Water Pollution Prevention Plan 

TEC Total Emission Control 

Title V Title V of the Clean Air Act 

TPY Tons per Year 

TRI Toxic Release Inventory 

TSCA Toxic Substances Control Act 

U.S. United States 

UIC Underground Injection Control 

USFWS U.S. Fish and Wildlife Service 





Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

Executive Summary ES-1  

Executive Summary 

In recent years, international attention has turned to the magnitude and growth rate of coal 

consumption in China, particularly for coal-fired electricity generation.  As the United States (U.S.) 

Energy Information Administration noted recently, coal consumption in China since 2000 has 

accounted for more than 80 percent of the global increase in coal use, including growth of more than 

nine percent in 2011.
1
  As a result, today China consumes nearly as much coal as the rest of the world 

combined.
2
  However, as the use of coal in China increases, opportunities also arise to reduce the 

environmental impacts of its use.   

Prepared for the China Sustainable Energy Program (CSEP) and the China Program of the Natural 

Resources Defense Council (NRDC), this report summarizes the U.S. permitting regime for coal 

throughout its life-cycle, including extraction (mining), transportation, processing, combustion 

(electricity generation), and waste product management and offers recommendations for China based 

on the U.S. experience.  The report includes three major pieces. 

Part 1 provides a description of the U.S. federal permitting regime (air, water, and waste) for coal 

throughout the life-cycle of its use, including extraction, transportation, processing and combustion.  

The coal-fired electricity life-cycle results in air and water pollution, as well as potentially substantial 

amounts of waste, which affect public health and the environment.  As such, coal’s entire life-cycle, 

including extraction, processing, transportation, combustion, and the storage and disposal of coal 

waste is regulated through a combination of federal and state laws and regulations in the U.S. (see 

Table 1).  Given the media-specific nature of environmental regulation in the U.S., multi-pollutant 

regulation has proven elusive at the federal level. 

 During coal mining and subsequent site remediation, the key environmental laws include the 

Clean Air Act (CAA), the Clean Water Act (CWA), and the Surface Mining Control and 

Reclamation Act (SMCRA).  The CAA addresses emissions of air pollutants from mining 

equipment, while the CWA regulates impacts on waterways, such as the disposal of mining 

waste in waterways.  Additionally, Congress enacted SMCRA to confront the unique 

challenges of the mining and reclamation process.     

 During coal processing, several key environmental statutes apply, including the CAA’s New 

Source Performance Standards, Title V permits, New Source Review, and requirements 

related to emissions of hazardous air pollutants.  Additionally, the CWA governs the 

discharge of water used in the coal cleaning process, and SMCRA regulates the placement of 

coal processing waste or water in underground mining sites. 

 During the transportation of coal, including construction of any facilities associated with 

transport such as new railroad river crossings, there are fewer requirements specific to the 

coal sector.  While the CAA regulates the emissions of mobile sources such as heavy-duty 

trucks, those requirements are not unique to the coal industry.  However, the CWA has 

regulatory implications for the construction of transportation facilities such as rail yards and 

port facilities.  Additionally, the Rivers and Harbors Act may also govern the construction of 

bridges or dams associated with the railways and ports.  SMCRA also applies to the 

construction of roadways to and from mines. 

 The combustion of coal at coal-fired power plants falls under a number of environmental 

statutes in the U.S.  The CAA provisions play a significant role in this stage of coal’s life-

cycle, including the National Ambient Air Quality Standards, Title V permits, the Clean Air 

Interstate Rule, New Source Performance Standards, New Source Review, the Mercury and 

                                                           
1 U.S. Energy Information Administration.  29 January 2013.  “China consumes nearly as much coal as the rest of the world 

combined.”  Available at http://www.eia.gov/todayinenergy/detail.cfm?id=9751.  Accessed 01 February 2013. 
2 Ibid. 
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Air Toxics Standards, the Acid Rain Program, and Regional Haze Rule.  Additionally, the 

CWA has important implications for new sources, and the Environmental Protection Agency 

(EPA) is working to revise governing the technology existing plants must employ to minimize 

impacts to the environment resulting from cooling water intakes.  Finally, the Comprehensive 

Environmental Response, Compensation, and Liability Act (commonly known as Superfund) 

has also historically created potential liabilities for coal-fired power plants.   

 For the waste management stage of the life-cycle of coal, the Resource Conservation and 

Recovery Act plays the primary role in terms of environmental requirements for the industry.  

This stage’s requirements are currently in flux as EPA is in the process of evaluating how best 

to mitigate the environmental risks associated with the disposal and potential reuse of coal ash.  

Additionally, EPA is in the process of revising standards for liquid wastes, known as effluents, 

which have not been revised since prior to the widespread adoption of scrubbers, which 

remove pollutants from air emissions but result in a more-polluted waste stream. 

Table 1.  Summary of Statute Applicable at Each Life-Cycle Stage 

 Extraction and 

Reclamation 

Processing Transport Power 

Generation 

Waste 

Management 

Clean Air Act 

 
 Title V 

Operating 

Permit 

 Greenhouse 

Gas 

Reporting 

 New Source 

Review 

Permit 

 Title V 

Operating 

Permit 

 New Source 

Performance 

Standards 

  New Source 

Review 

Permit 

 Title V 

Operating 

Permit  

 Acid Rain 

Program 

 Clean Air 

Interstate 

Rule (CAIR) 

 New Source 

Performance 

Standards 

(NSPS) 

 National 

Emissions 

Standards for 

Hazardous 

Air Pollutants 

(NESHAP) 

(including the 

Mercury and 

Air Toxics 

Standards 

[MATS]) 

 Regional 

Haze Rule 

 Greenhouse 

Gas 

Reporting 

 

Clean Water Act  NPDES 

Permit 

 Section 404 

Permit 

 NPDES 

Permit 

 Section 404 

Permit 

 NPDES 

Permit 

 Section 404 

Permit 

 Spill 

Prevention 

Control and 

Counter-

measure Plan 

(SPCC)

 NPDES 

Permit 

 Section 404 

Permit 

 NPDES 

Permit 

 Section 404 

Permit 

Surface Mining Control and 

Reclamation Act 
 SMCRA Coal 

Mining 

Permit 

 SMCRA Coal 

Mining 

Permit 

 SMCRA Coal 

Mining 

Permit 

 SMCRA Coal 

Mining 

Permit 

 SMCRA 

Coal Mining 

Permit 
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Table 1.  Summary of Statute Applicable at Each Life-Cycle Stage 

 Extraction and 

Reclamation 

Processing Transport Power 

Generation 

Waste 

Management 

Safe Drinking Water Act  UIC Permit  UIC Permit    

Water Withdrawals Varies by state  Varies by stateVaries by state  

Rivers and Harbors Act  Section 13 

Permit 

  Section 9 

Permit 

 Section 10 

Permit 

  

Endangered Species Act  Incidental 

Take Permit 

 Incidental 

Take Permit 

 Incidental 

Take Permit 

 Incidental 

Take Permit 

 Incidental 

Take Permit 

Resource Conservation and Recovery 

Act (RCRA) 

     RCRA permit 

(rule 

proposed 

2010; 

requirements 

not yet 

effective)

 

Comprehensive Environmental 

Response, Compensation, and Liability 

Act 

    If triggered 

 Section 

108(b) 

 If triggered 

 Section 

108(b) 

National Environmental Policy Act  EA/EIS  EA/EIS  EA/EIS  EA/EIS  EA/EIS 

 

The appendices include examples of the permits referenced in this report. 

Part 2 provides case studies of the U.S. permitting regime’s implementation as well as examples of 

where states have instituted more-stringent regulatory structures.  Case studies include regulation of 

mountaintop removal mining, permitting of coal export terminals, and states implementing more 

stringent air pollution and waste rules than the federal EPA.  This Part also discusses several broader 

U.S. laws that address public participation and information availability.  These laws backstop issue-

specific laws, such as the CAA, CWA, and non-environmental laws, with standard procedures that 

ensure the public is informed of and has the opportunity to influence proposed regulations. 

Part 3 provides a discussion of key gaps between the U.S. and Chinese systems and offers policy 

recommendations developed by the study team to continue to improve the Chinese permitting system 

based on the U.S. experience.  These recommendations are repeated here, with additional background 

on each in Part 3 (page 65). 

Recommendation 1:  Incorporate compliance and enforcement requirements into a 

comprehensive, substantive permit by life-cycle stage and/or resource.  Such permits should be 

renewed every several years to ensure permits can be revised appropriately to incorporate any new 

environmental requirements.   

Recommendation 2:  Ensure effective enforcement mechanisms, including civil and criminal 

penalties, exist and are utilized if a company fails to meet a permit or other requirement.  

Penalties for violating rules or permit conditions or for falsifying emissions or discharge information 

must be severe enough to discourage non-compliance.  For example, in the U.S., civil penalties may 

be as high as $37,500 per violation per day for violations of the CAA and criminal penalties are 

possible.  Similarly, governmental authorities tasked with monitoring ambient air and water quality as 

well as implementing other statutory requirements must face significant disincentives to falsifying 

data, even if data show control targets are missed. 

Recommendation 3:  Penalties must offset any economic gain from violations of the law.  For 

example, violations of waste disposal requirements must exceed the costs of legal disposal.  One 

enforcement mechanism the U.S. has utilized is Supplemental Environmental Projects, which are 

projects violators must finance and implement to mitigate any environmental violations.  For example, 

violators who illegally fill a wetland may be required to develop or restore a similar wetland to 

compensate for the violation, in addition to any civil or criminal penalties. 
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Recommendation 4:  Ensure that the consequence of not achieving the applicable NAAQS in the 

required timeframe is appropriate to drive compliance in most cases.  If compliance is not 

possible, the requirements should automatically become more severe to ensure the health-based 

protections are achieved as expeditiously as possible.   

Recommendation 5:  Without consistent requirements and effective enforcement mechanisms, 

permit requirements will be ineffective as an environmental protection tool.  The current method of 

issuing a permit at whatever discharge level is being achieved by the facility can negate the 

effectiveness of the permit system, transforming the permit requirement into an administrative hurdle 

rather than a substantive requirement.  Rather, the permit should establish well-defined and 

consistent requirements, with clear non-compliance consequences based on environmental 

objectives. 

Recommendation 6:  Coordinate any joint-agency authorities prior to implementation to ensure 

smooth functioning of the permitting process and to maximize the unique skill sets of multiple 

agencies. 

Recommendation 7:  Formalize what each reclamation plan must include as well as the 

applicable land disturbance limits for mining permits.  Similar to Recommendation 1 above, 

formalizing these requirements at the beginning of the permitting process ensures a standard level of 

environmental protection as well as protects companies from altered compliance obligations once 

mining begins, which can improve business certainty and minimize financial costs. 

Recommendation 8:  Building on research and analysis conducted by other nations and organizations 

such as the World Health Organization (WHO), China should develop health-based standards for 

air, water, and waste pollution.  Health-based standards should be based on reducing people’s 

exposure, particularly sensitive populations, with nationally-protected scenic and other important 

areas as a secondary goal.  These standards should, in turn, determine the level of and timeframe for 

necessary emissions reductions.  A modern health-based analysis may conclude that a multi-pollutant 

approach is advantageous, as opposed to the pollutant-by-pollutant framework historically used in the 

U.S.  In addition, establishing longer-term emission reduction trajectories can also enhance business 

planning and ensure more cost-effective reductions.   

Recommendation 9:  China should evaluate where technology-based standards are appropriate 

for certain industries throughout the life-cycle of coal.  For example, as China implements 

regulations consistent with the Atmospheric Pollution and Control of Key Regions released in 2012, 

technology-based standards may be appropriate for promoting the clean and efficient utilization of 

coal.  Additionally, as China does so, it will also be important to consider the differing compliance 

abilities of new and existing sources without allowing existing sources’ limitations to weaken or delay 

imposition of appropriate standards for both new and existing sources. 

Recommendation 10:  All requirements must include explicit monitoring and reporting 

provisions.  Where possible, automatic monitoring and verification—such as through the use of 

continuous emissions monitoring systems (CEMS) for air emissions or fixed ambient air monitors—is 

preferable.  All compliance reporting should be publicly accessible, such as on a central website as the 

U.S.’s EPA has done with Mandatory Greenhouse Gas Reporting Rule submissions 

(http://www.epa.gov/ghgreporting/). 

Recommendation 11:  China should consider expanding the monitoring network to ensure 

sensitive populations and industrial areas are accurately monitored.  A key step in determining 

needed emission reductions to meet the health-based standards recommended in Recommendation 8 is 

comprehensive monitoring of air quality in populated areas and water quality in major water bodies.  

Recommendation 12:  All environmental regulations and permits should be subject to public 

scrutiny and participation in order to develop sound, enforceable rules and requirements.  

These rules and permits should be available through a public comment period of at least 30 days to 

allow adequate consideration by the public.  Agencies should be required to read and consider 

additional information provided by the public, and the public should be encouraged to review 
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proposed rules and permits and make recommendations or oppose specific rules or projects.  Permits 

should also be accessible to the public throughout the life of the project to ensure compliance. 

Recommendation 13:  All environmental laws should include provisions for citizen suits in which 

individual or groups of citizens may use the court process to force companies or governmental 

authorities to comply with the requirements of environmental laws. 

Recommendation 14:  EIAs should be prepared or assessed by an independent government 

agency to ensure a fair and accurate assessment of potential impacts.  An independent analysis 

will help to ensure public acceptance of the project.   

Recommendation 15:  The contents and evaluation of EIAs should be disclosed to the public and 

circulated for public review and comment prior to being finalized and used in project decisions. 

 

 

 





Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

Part 1.  U.S. Permitting Life-Cycle 1  

Part 1.  U.S. Permitting Life-Cycle 

I. Overview of Part 1 
In order to provide a solid foundation for this report’s recommendations based on the U.S. experience, 

Section II of this Part provides an in-depth introduction to the environmental permitting life-cycle of 

coal-fired electricity in the U.S. from mining through waste disposal.
3
  While the life-cycle stages are 

not always distinct in practice, Section III identifies each stage and describes what each generally 

entails.  This report divides the process into Extraction and Reclamation, Processing, Transport, 

Generation (Combustion), and Waste Management. 

Section IV summarizes the key provisions of the major environmental laws that regulate one or more 

stages of the coal life-cycle in the U.S.  This report focuses on environmental regulation of the coal 

life-cycle – for instance, impacts on air, water, and waste – and does not address additional laws that 

address worker safety, a major tenet of the coal permitting regime in the U.S., particularly during 

mining.  Two laws that broadly underlie U.S. regulation to ensure public participation and inform the 

public regarding potentially dangerous activities in their communities, the Administrative Procedure 

Act (APA) and the Emergency Planning and Community Right-to-Know Act (EPCRA), are 

summarized in Part 2 (page 54).  The specific environmental statutes discussed below do not preempt 

requirements of these two laws but may add requirements specific to the law’s protection goals. 

The subsequent sections discuss in more detail the relevant environmental laws and related 

regulations for each stage of the life-cycle and explain the environmental goals and key requirements 

of each.  In order to provide a sufficient basis for the recommendations that follow in Part 3, these 

sections describe the U.S. system in detail; each life-cycle stage includes a summary table for 

reference.  Not all laws are represented in each stage; where a law is missing, it does not have a 

significant effect on that stage of the life-cycle.  For example, while the Clean Air Act and its 

regulations are a significant factor in electricity generation, they have a more limited role in transport, 

as the requirements applicable to railroad engines, for example, are not unique to coal and are 

generally not the responsibility of the coal mining or electric generating company. 

II. The U.S. Legislative and Regulatory System 
In the U.S., the Constitution distributes power among the branches of government as well as between 

the national (“federal”) government and the states.  In general, the Legislative Branch adopts 

legislation (for example, Congressional adoption of the Clean Air Act), the Executive Branch 

implements legislation through adoption of regulations and their enforcement by Executive Agencies 

(for example, permitting and inspection of power plants by EPA), and the Judicial Branch reviews 

adopted laws for their Constitutionality and reviews Executive actions for compliance with the laws 

as written by Congress (for example, in August 2012 a federal court decided that an EPA rule did not 

follow the requirements of the Clean Air Act and vacated the rule – see page 32 for details). 

In each discussion below, the focus is on the federal requirements—largely the role of the relevant 

Act as enacted by Congress as well as implementation by the appropriate Executive Agency.  

However, under the “cooperative federalism” model adopted by many of the environmental statutes 

passed in the 1960s and 1970s, actual permitting, compliance inspections, and enforcement often 

occurs at the state or local level.  In this relationship, the federal agency (such as EPA) establishes the 

regulations required by the relevant statute.  These regulations then form the minimum protective 

                                                           
3 In this report, “life-cycle” of coal-fired electricity means the process by which coal is initially mined through combustion 

for electricity and ultimate disposal of wastes.   
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standards for state regulatory action—essentially, a floor of protection.  States may and often do 

regulate some activities or specific impacts more stringently under separate state authority, as 

demonstrated in the Case Studies in Part 2.   

In setting federal requirements under the Clean Air Act, EPA establishes both health- and technology-

based standards, which are often delegated to states for implementation and enforcement.  For health-

based standards, EPA scientists undertake a rigorous review process including input from outside 

scientific advisors to determine what levels of ambient air pollution—such as for ozone—are 

acceptable from a public health and welfare perspective.  These are intended to be established 

independent of implementation or cost considerations.  States are then tasked with taking relevant 

measures to attain, or meet, these targets (see discussion in Section IV.E.1 of Part 1).  Technology-

based standards are established based on the performance of existing control technology and states 

also have primary enforcement authority in many cases.  Additionally, where appropriate, this report 

highlights additional regulations under exclusive state authority, such as regulation of water 

withdrawals, which are not regulated at the federal level.   

Also of note, many federal statutes, such as the Clean Air Act, apply more stringent requirements to 

new or rebuilt sources, while applying a less-stringent standard to existing sources or exempting them 

altogether.  In contrast, some states include or specifically target existing sources for improvements.  

Part 2 (page 47) provides two case studies in which this occurred. 

In general, the environmental requirements are implemented through a permitting process in which 

the relevant laws and their implementing regulations require project developers – for example, power 

plant operators – to acquire and comply with the terms of the specific permits.  In this way, the permit 

functions similarly to a contract between the project developer and the regulatory authority.  In the 

majority of cases, the permits are more than procedural requirements and contain substantive 

requirements and enforcement mechanisms in order to further the goals of the respective laws.  For 

example, Title V operating permits under the Clean Air Act contain air emissions requirements that 

permitting agencies have determined will mitigate or minimize environmental impacts.  The U.S. 

regulatory system is largely based on the permit as the project-scale implementation mechanism as it 

allows the requirements of each law to be tailored to the specific project.  While the process may be 

cumbersome and lengthy – years in the case of some permits – the process is intended to ensure that 

all stakeholders’ viewpoints are considered and that the final permit requirements sufficiently protect 

the environment and public health.  Additionally, the final permit makes clear to the project 

developers what limits they must meet and allows more straightforward monitoring and enforcement.   
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III. The Coal-Fired Electricity Life-Cycle 
The coal-fired electricity life-cycle results in air and water pollution, as well as waste, which affect 

public health and the environment.  As such, coal’s entire life-cycle, 

including extraction, processing, transportation, combustion, and the 

storage and disposal of coal combustion waste, is regulated through a 

combination of federal and state laws and regulations in the U.S.   

Below is an overview of the environmental impacts of the coal-fired 

electricity life-cycle from mining to waste management.  A description 

of the governing environmental laws and required permits follows. 

A. Extraction 
Surface mining is the most prevalent type of mining used in the U.S. 

today, accounting for about 70 percent of the coal mined annually.  

Surface mining includes strip mining, open pit mining, and 

mountaintop removal mining.  These mining operations remove the 

soil and rock above coal deposits, or “seams,” substantially disturbing 

land at its surface, in contrast to underground mining, in which the 

apparent disruption may be minor.  

 Strip mining involves removing large strips of surface to 

expose coal deposits.  This process is only practical when coal 

is located near the surface and is a relatively shallow and 

horizontal ore.   

 Open pit mining is similar to strip mining and is also used to 

access coal close to the surface, but allows access to deeper or 

more uneven seams than does strip mining.  At open pit mines, 

machines dig large pits, or holes, to access the coal.   

 Mountaintop removal is used to reduce surface mining costs in 

the Appalachian region.  In this process, the tops of mountains 

or hills are removed using explosives and machines to expose 

the coal below.  The resultant dirt, rock, and vegetation, 

termed “overburden,” is dumped into adjacent river valleys, 

permanently altering the landscape and regional hydrography 

(see Figure 1).   

Coal is mainly mined in three large regions of the U.S.: the 

Appalachian Coal Region, the Interior Coal Region, and Western Coal 

Region.  More than one-third of the coal produced in the U.S. comes 

from the Appalachian Coal Region. Strip mining and open pit mining 

are commonly used in the western coal region centered in Wyoming, 

with some mines ranking among the largest coal mines in the world, as 

well as in the interior coal region centered in Texas.  Mountaintop 

removal occurs only in Appalachia. 

While all forms of coal mining can affect the environment, surface 

coal mines in particular have caused concern over environmental 

damage.  Unlike underground coal mining, which takes place outside 

of the public’s view and has less of an impact on the physical 

landscape, surface mining – especially mountaintop removal – has a 

dramatic and very visible impact.  The deforestation and landscape 

changes associated with mountaintop removal negatively affect 

habitats and biodiversity.  The rubble or spoil, typically dumped in river valleys, permanently altering 

Clearing 

Blasting 

Digging 

Valley Fill 

Reclamation 

Figure 1.  Stages of 

Mountaintop Removal Mining 

Source:  Appalachian Voices 
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waterways and resulting in contamination to surface and groundwater, harming both human health 

and the environment.  In addition, dust, coal particles, and fugitive methane emissions result from 

mining operations and create localized and global impacts.    

B. Processing 
When coal is removed from the ground, it contains many different kinds of impurities.  Commonly 

removed substances include rock, dirt, ash, and sulfur.  Thus, coal is cleaned before being combusted 

in power plants.  In addition to improving the energy value of coal, the removal of unwanted 

substances and their associated weight reduces shipping costs.  The most commonly used coal 

processing techniques involve crushing, washing, separating, and drying.   

Initially, coal and other substances are crushed into different sizes, depending on the preference of the 

buyer.  The coal is then washed with water and separated from contaminants.  Coal is then dewatered 

using a series of screens, thickeners, and cyclones.  Finally, coal enters a thermal dryer, which further 

reduces the coal’s water content by blasting coal with a heated air stream that drives moisture from 

the coal. When this process is complete, the coal is transported to a storage area or to its final 

destination.  Coal processing facilities are often located next to coal mines, eliminating excess 

transportation costs that would increase the price of coal.   

There are several environmental concerns related to coal cleaning.  Crushing, screening, and moving 

coal creates large amounts of coal dust.  Particulate matter and the chemicals in coal dust pose a risk 

to public health and the environment.  Thermal dryers present the most significant environmental 

concern at coal processing facilities.  Because it is readily available, thermal dryers often use coal as a 

fuel source, resulting in emissions of sulfur dioxide (SO2), nitrogen oxides (NOx), particulate matter 

(PM), and mercury.  Some facilities next to mines have thermal dryers that run on coal-bed methane, 

reducing emissions and making use of a fuel that might otherwise be released into the atmosphere.   

Coal washing uses chemicals and significant quantities of water and creates liquid waste called slurry 

or sludge that must be stored and disposed.  Processing facilities typically construct dams to impound 

the slurry in ponds or inject it back into closed underground mines.  Either of these storage or disposal 

strategies could result in leaching of toxics, such as arsenic, barium, lead, and manganese, and 

potentially contaminate water supplies.  

C. Transport 
After it has been mined, coal often needs to be transported to reach the source where it will be used or 

processed.  Coal is usually delivered to coal-burning power plants by rail or by barge.  Ships and 

trucks are also used to transport coal.  In the U.S., over 70 percent of coal is transported by rail.  Most 

of the environmental issues associated with transporting coal stem from the emissions associated with 

diesel exhaust from coal trains and trucks as well as the release of coal dust into the air as coal is 

transported.  In addition, significant environmental impacts are associated with building transportation 

infrastructure.  Entire tracks of railroad are built to move coal from mines and processing facilities to 

power plants.  Along waterways, storage and loading facilities are constructed and canals and 

channels are dredged, which have Clean Water Act implications.   

D. Combustion 
Most coal power plants in the U.S. use steam to generate electricity.  Coal is combusted to turn water 

into steam, which then spins a turbine that produces electricity. Fossil fuel-fired electric power 

generation requires large amounts of water for cooling, with the electric sector as a whole accounting 

for 49 percent of annual U.S. water withdrawals.  Cooling systems account for about 90 percent of 

these withdrawals and are, therefore, a critical part of the energy industry’s total demand for water.  

Once-through cooling technology draws water from a nearby source, circulates it through heat 

exchangers to condense boiler steam to allow it to be used again, and then discharges the cooling 

water back into the same body of water, usually at a much higher temperature.  These operations 

typically require thousands to tens of thousands of gallons per megawatt-hour of electricity generation.  
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The intake of fresh water can affect fish and marine life and the discharge of water at higher 

temperatures than the source can also affect aquatic habitats. 

The combustion of coal in coal-fired power plants is a leading source of emissions of NOx, SO2, 

mercury, and other air toxics, as well as greenhouse gases (GHGs) such as carbon dioxide (CO2), in 

the U.S.
4
  NOx and SO2 emissions from power plants contribute to acid rain, regional haze, and fine 

particle air pollution.  Acid rain damages trees and crops, acidifying soils, lakes, and streams.  Fine 

particle air pollution, emitted directly or formed in the atmosphere from NOx, SO2, volatile organic 

compounds (VOCs), and ammonia, affects the heart and lungs through inhalation.  Exposure to fine 

particle air pollution is linked to respiratory illness and other ailments, particularly in children and the 

elderly.  Regional haze impairs visibility, which is a particular concern at national parks and other 

scenic areas.  NOx emissions are also associated with nitrogen deposition in surface waters and 

ground-level ozone.  Nitrogen deposition impairs water quality by overloading the water body with 

nutrients, resulting in increased algae and reduced oxygen.  Ground-level ozone can trigger serious 

respiratory problems. 

Mercury exposure occurs through direct inhalation as well as through the food chain.  Mercury air 

emissions deposited to lakes and ponds are converted by certain microorganisms to a highly toxic 

form of the chemical known as methyl mercury.  Methyl mercury then accumulates in fish and 

shellfish, as well as birds and mammals that feed on fish.  Humans are exposed to mercury when they 

eat contaminated fish, birds, and mammals.  High levels of methyl mercury can be detrimental to the 

development of fetuses and young children. 

CO2 is the most prevalent of anthropogenic (human-caused) greenhouse gas emissions.  Greenhouse 

gases trap heat in the atmosphere and at elevated concentrations lead to global climate change.  Coal-

fired electricity generates 40 percent of U.S. CO2 emissions. 

E. Management of Coal Combustion Wastes 
The combustion of coal produces a variety of solid waste materials, including fly ash, bottom ash, and 

boiler slag, that require proper treatment and disposal.  Some of these materials are reused in cement 

and concrete products, but most are disposed in landfills, ash ponds, and abandoned coal mines.  In 

the U.S., fly ash is generally stored at coal power plants or placed in landfills.  Toxic residues from 

coal ash storage sites can migrate into water supplies and threaten human health and the environment.  

Additionally, coal combustion results in liquid wastes known as effluents, which include liquid wastes 

from air pollution control equipment such as scrubbers. 

 

                                                           
4 Historically, the Clean Air Act regulated “criteria pollutants” such as NOx and SO2 as well as hazardous air pollutants 

(HAPs) such as mercury.  However, in 2007, the U.S. Supreme Court held that EPA had the authority to regulate greenhouse 

gases as air pollutants under the Clean Air Act.  Since that time, EPA has initiated a series of regulatory actions that have led 

to the regulation of CO2 emissions from the largest sources.   
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IV. Key Environmental Permits and Laws At Each Stage 
This section provides an in-depth introduction to the environmental permitting life-cycle of coal-fired 

electricity from mining through waste disposal.  The key environmental laws and permits vary by 

stage.  As Table 2 shows, a number of environmental laws affect several stages. 

Table 2.  Applicability of Each Statute by Life-Cycle Stage 

 Extraction and 

Reclamation 

Processing Transport Power 

Generation 

Waste 

Management 

Clean Air Act  Title V 

Operating 

Permit 

 Greenhouse 

Gas 

Reporting 

 New Source 

Review 

Permit 

 Title V 

Operating 

Permit 

 New Source 

Performance 

Standards 

  New Source 

Review 

Permit 

 Title V 

Operating 

Permit  

 Acid Rain 

Program 

 Clean Air 

Interstate 

Rule (CAIR) 

 New Source 

Performance 

Standards 

(NSPS) 

 National 

Emissions 

Standards for 

Hazardous 

Air Pollutants 

(NESHAP) 

(including the 

Mercury and 

Air Toxics 

Standards 

[MATS]) 

 Regional 

Haze Rule 

 Greenhouse 

Gas 

Reporting 

 

Clean Water Act  NPDES 

Permit 

 Section 404 

Permit 

 NPDES 

Permit 

 Section 404 

Permit 

 NPDES 

Permit 

 Section 404 

Permit 

 Spill 

Prevention 

Control and 

Counter-

measure Plan 

(SPCC)

 NPDES 

Permit 

 Section 404 

Permit 

 NPDES 

Permit 

 Section 404 

Permit 

Surface Mining Control and 

Reclamation Act (SMCRA) 
 SMCRA Coal 

Mining 

Permit 

 SMCRA Coal 

Mining 

Permit 

 SMCRA Coal 

Mining 

Permit 

 SMCRA Coal 

Mining 

Permit 

 SMCRA 

Coal Mining 

Permit 

Safe Drinking Water Act (SDWA)  UIC Permit  UIC Permit    

Water Withdrawals Varies by state  Varies by stateVaries by state  

Rivers and Harbors Act  Section 13 

Permit 

  Section 9 

Permit 

 Section 10 

Permit 

  

Endangered Species Act  Incidental 

Take Permit 

 Incidental 

Take Permit 

 Incidental 

Take Permit 

 Incidental 

Take Permit 

 Incidental 

Take Permit 
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Table 2.  Applicability of Each Statute by Life-Cycle Stage 

 Extraction and 

Reclamation 

Processing Transport Power 

Generation 

Waste 

Management 

Resource Conservation and Recovery 

Act (RCRA) 

     RCRA permit 

(rule 

proposed 

2010; 

requirements 

not yet 

effective)

 

Comprehensive Environmental 

Response, Compensation, and Liability 

Act (CERCLA, commonly known as 

Superfund) 

    If triggered 

 Section 

108(b) 

 If triggered 

 Section 

108(b) 

National Environmental Policy Act  EA/EIS  EA/EIS  EA/EIS  EA/EIS  EA/EIS 

A. Overview of Relevant Legislation and Environmental Regulations 
As discussed above, in the U.S., the Legislative Branch (e.g., Congress) adopts legislation and the 

Executive Branch implements legislation through adoption of regulations and their enforcement by 

Executive Agencies (i.e., EPA).  This section provides an overview of the relevant statutes as enacted 

by Congress, while Sections B through F address stage-specific requirements. 

1. Clean Air Act 
The Clean Air Act (CAA)

5
 is a comprehensive federal law that regulates air emissions from stationary 

and mobile sources.  Congress first passed the CAA in 1963 to require research into the means to 

monitor and control air pollution.  In 1970, Congress enacted a new CAA authorizing the federal and 

state regulation of air emissions, providing the basic structure of the current CAA.  Amendments to 

the CAA were passed in 1977 and again in 1990.  The goal of the CAA is to regulate pollutants from 

mobile and stationary sources that pose a threat to human health and the environment, including 

ozone, NOx, SO2, acid rain, and air toxics such as mercury.  Additionally, in 2009, the EPA 

recognized CO2 and other greenhouse gases (GHGs) as air pollutants and has begun to regulate their 

emission.  Relatedly, Congress’s 2008 budget required EPA to begin collecting GHG data and other 

relevant information from large sources and suppliers with the goal of acquiring accurate and timely 

GHG data to inform future policy decisions.  

In general, the role of the federal government in implementing the CAA is to establish health-based 

standards for air quality as well as technology-based standards for emissions.  To implement such 

programs, the CAA establishes a broad spectrum of air quality protection measures including permits, 

specific standards for emissions from specific sectors or equipment, and market-based trading 

programs.  The main federal agency tasked with enforcement of the CAA and mandatory GHG 

reporting is the EPA.  However, for several provisions of the Act, states and local air quality control 

agencies have the primary permitting and enforcement authority.  In such cases, however, EPA serves 

as a backstop and may intervene when the delegated authority fails to ensure federal standards are met.  

Individual states and local air quality control agencies can and often do impose stricter requirements 

than EPA. 

The CAA provides numerous avenues for public participation.  All proposed rules are subject to 

public comment.  Public hearings and informational sessions may also be scheduled for rules with 

significant public interest, and rules are often revised based on public comments before being 

finalized.  The CAA also allows citizens to bring civil lawsuits against sources and regulators if local, 

state, or federal authorities fail to implement or enforce CAA laws and regulations.  Citizen suits are 

also a key method of ensuring EPA implements the requirements of the Act in a timeframe consistent 

with Congress’s intent. 

                                                           
5 42 USC §§ 7401 et seq. 
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Implementation 

The CAA is implemented through a number of different types of permits and requirements.  For large 

sources such as coal processing plants with thermal dryers and coal-fired power plants, multiple 

permits are required.  While different aspects of the CAA are discussed throughout this report, the 

four major permits that apply to multiple stages of the coal life-cycle are described below. 

New Source Review.  A major source is any source with the potential to emit 100 tons per year or 

more of any criteria air pollutant, 10 tons per year of a hazardous air pollutant, or 25 tons per year of 

any combination of hazardous air pollutants, with the exception of CO2, for which permitting 

thresholds are higher.
6
  New facilities with the potential to emit more than 100,000 tons per year of 

CO2e, or existing facilities emitting at least 100,000 tons per year CO2e making changes that would 

increase GHG emissions by at least 75,000 tons per year CO2e, are considered major sources for 

GHGs.  Prior to construction, new or modified major stationary sources must obtain a New Source 

Review (NSR) permit.  Any facility that emits more than 100 tons per year of a regulated pollutant is 

considered a major source.
7
  Congress intended the NSR program to ensure that the addition of a new 

or modified source would not significantly or further degrade regional air quality.  Accordingly, when 

triggered, NSR requires the installation of control technology, as described below.  The identified 

technology is largely dependent on energy, environmental, and economic factors related to each 

source.  While NSR involves a site-specific analysis to identify the required technology, EPA 

maintains a database, known as the RACT/BACT/LAER Clearinghouse, of all permits nationwide to 

assist permit writers in identifying comparable projects and required technologies. 

NSR permits are issued as a Prevention of Significant Deterioration (PSD) permit if the source is 

located in an attainment area for a National Ambient Air Quality Standard (NAAQS), as a 

Nonattainment NSR permit if the source is located in a non-attainment area for NAAQS, or as a 

Minor NSR permit for small sources.
8
  A single source may have a permit that includes more than one 

type if the area in which the plant is located is attainment for some pollutants and not for others.   

The goal of the PSD permit is to prevent a new or modified source from significantly degrading 

regional air quality levels.  To obtain a PSD permit, a source must install Best Available Control 

Technology (BACT) based on the air quality of the area and specific characteristics of the plant.  For 

coal power plants, BACT must be at least as stringent as the emissions limitations required by the 

relevant NSPS and NESHAP standards.   

Nonattainment NSR permits are issued to sources located in an area that has not attained a NAAQS.  

These permits require a source to install technology with the Lowest Achievable Emissions Rate 

(LAER), a much more stringent standard than BACT.  LAER technology is intended to prevent new 

or modified sources from contributing to a region’s ongoing nonattainment.  In addition to installation 

of LAER, sources in nonattainment zones must obtain emissions offsets for any pollutant for which 

the area is in non-attainment.  A source must acquire at least as many offset tons as new emissions 

expected, and usually more, to ensure the project does not further degrade regional air quality, and in 

fact results in net emissions reductions. 

Minor NSR permits apply to sources with potential emissions less than the thresholds for PSD or 

nonattainment NSR permits.  These permits prevent the construction of a multitude of sources under 

the thresholds that would interfere with progress toward attaining or maintaining the NAAQS. 

For all three types of NSR permits, a source must conduct an air quality analysis to determine 

necessary control technologies, conduct an additional impact analysis to determine the severity of 

non-air quality impacts, and involve the public in the permitting process.  The air quality analysis 

performed evaluates air quality pre-construction or pre-modification and computer modeling is carried 

out to predict the impact the new or modified source would have on air quality. 

                                                           
6 Criteria pollutants thresholds for some source categories not discussed in this report are 250 tons. 
7 The Tailoring Rule raises this threshold for greenhouse gases, measured in CO2-equivalent or CO2e. 
8 See page 35 for a discussion of NAAQS. 
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Title V Operating Permits.  Title V permits are an important part of the CAA and are necessary during 

several stages of the coal life-cycle.  Title V of the CAA requires all major sources and some smaller 

sources of regulated air pollutants to obtain an operating permit that incorporates all emissions 

standards applicable to equipment and activity at the facility, including backup generators and 

auxiliary equipment.     

Title V permits interact with other permits and standards in that they incorporate all state and federal 

air regulations that apply to a facility and consolidate all requirements in a single permit.  Violations 

of other emission regulations, such as NESHAP or NSPS, will also result in a violation of a source’s 

operating permit.   

New Source Performance Standards.  NSPS apply during the coal processing and power generation 

stages.  These standards are designed to regulate air emissions of criteria pollutants such PM, NOx, 

and SO2.  NSPS establish minimum control requirements based on Best Demonstrated Technology 

(BDT) for specific categories of stationary equipment, such as boilers, turbines, or generators.  Once 

the NSPS for a source category are set, all new, modified, or reconstructed sources must meet the 

standards.  Thus, the NSPS establishes the floor for PSD/ NSR review.  The CAA directs EPA to 

review and update NSPS every eight years, although historically this schedule has not been met. 

National Emissions Standards for Hazardous Air Pollutants.  Coal processing facilities and coal-fired 

power plants release hazardous air pollutants (HAPs).  The CAA requires emission standards for 

HAPs, including mercury, acid gases, and toxic metals.  NESHAPs currently regulate the emission of 

187 HAPs known or suspected to cause cancer or have other serious health and environmental effects, 

such as neurologic impairment.  Major sources under NESHAPs are defined as those emitting more 

than 10 tons per year of any listed HAP or 25 tons per year of any combination of HAPs.  Section 112 

of the CAA requires EPA to set NESHAPs for existing sources that are at least as stringent as the 

emission reductions achieved by the average of the top 12 percent best-controlled sources.  In contrast, 

new source standards are based on the single best-performer in the applicable source category.  Thus, 

technology-based standards for HAPs are much more stringent than comparable NSPS for criteria 

pollutants from the same source. 

Compliance and Enforcement 

Currently, the standard penalty for a violation of the CAA is up to $37,500 U.S. per violation per day.  

This penalty is adjusted depending on the severity of the violation and surrounding circumstances.  

Sources may also face criminal penalties for severe or repeated violations.  In addition to fines, 

sources may be forced to take corrective action, such as the installation of pollution control 

technology, to bring the source back into compliance and may be required to complete a 

Supplemental Environmental Project (SEP).  Compliance with CAA permits is demonstrated through 

mandatory emissions monitoring and reporting.  Sources must also record and keep thorough 

emissions data and operation records.  After they become operational, sources must demonstrate 

compliance with the applicable standards.  Some sources may be required to install continuous 

emissions monitoring equipment.  Permit reviews and source inspections can vary depending on the 

applicable provisions of the CAA.  For example, Title V permits are reviewed every five years, and 

major sources subject to NSPS and NESHAPs are inspected at least once every two years.  NSR 

permits involve specific monitoring and testing requirements discussed above.  All sources can be 

subject to inspections if regulators or the public suspect CAA violations. 

2. Clean Water Act 
The Clean Water Act (CWA), which Congress originally passed in 1948 and significantly amended 

and reorganized in 1972, provides a structure for regulating surface water quality, limiting discharges 

of pollutants into U.S. waters, and preventing the loss of waters through dredging and filling.
 9
  The 

CWA prohibits any point source (e.g., a distinct facility as opposed to agricultural runoff and other 

non-point sources) from discharging pollutants into navigable waters without a National Pollutant 

                                                           
9 33 USC §§ 1251 et seq. 
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Discharge Elimination System (NPDES) permit.
 10

  The NPDES program ensures that permitted 

sources protect the quality of receiving waters from excessive pollution.  Pollutants included in these 

standards include oil, dissolved oxygen, and metals, as well as thermal discharges (e.g., hot water 

from cooling).
11

   

Under the Act, EPA develops national effluent standards based on the best control technology 

available, which is intended to ensure that sources utilize state-of-the-art controls to limit the amounts 

of various pollutants that a source may discharge into waterbodies such as rivers lakes, and streams.  

These requirements are incorporated into sources’ NPDES permits with the renewal that follows 

finalization of any revision.  For example, if EPA finalizes revised effluent limitations guidelines 

(ELGs) for power plants as expected in 2014, these requirements would phase in over the subsequent 

five years as sources renew their permits.  These ELGs were last established in 1982; thus, the 

majority of five-year reviews have not seen revisions to the federal standards.
12

  Depending on the 

source and pollutant at issue, EPA may consider varying degrees of cost-effectiveness and availability 

of the technology in setting standards.  Direct discharges as well as storm water runoff of criteria, 

toxic, and other pollutants as well as thermal discharge are regulated.  Indirect discharges to a publicly 

owned treatment works (e.g., through a wastewater system to a public wastewater treatment facility) 

are also regulated. 

Implementation 

The major elements of the CWA applicable to coal-fired electricity generation are the NPDES under 

Section 402 and Section 404 permitting.  When permits issued by federal agencies may allow 

discharges, states are also required to provide certification for the activity under Section 401.
13

   
Lastly, Section 311 of the CWA establishes requirements to prevent, prepare for, and respond to oil 

discharges at specific non-transportation-related facilities.
14

 

National Pollutant Discharge Elimination System Permits.  States have the primary authority for 

establishing water quality standards, which may include both numeric and narrative criteria. Numeric 

criteria set limits or ranges of chemical concentrations or physical conditions, while narrative criteria 

describe a water quality goal, such as water being “free from” a pollutant.  When granting a permit, 

agencies look at both technology-based effluent standards (developed at the federal level) and water 

quality standards (developed at the state or tribal level), and applicable permit limits are set based on 

whichever is more stringent.  

Copies of permit applications and issued permits must be made available to the public, and the 

opportunity for a public hearing must be provided.  Data on discharges must also be generally 

available to the public. 

Section 404 Dredge and Fill Permit.  Section 404 of the CWA
15

 establishes a permit system for 

disposal of dredge
16

 and fill materials
17

 into navigable waters.  A Section 404 permit restricts the area 

of protected waters that can be lost through dredging and filling.  Given that the language in Section 

404 is limited, there has been significant controversy—often directly related to mining operations—

                                                           
10 The Clean Water Act defines “point source” to mean: “any discernible, confined and discrete conveyance, including but 

not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated animal 

feeding operation, or vessel or other floating craft, from which pollutants are or may be discharged.  This term does not 

include agricultural stormwater discharges and return flows from irrigated agriculture.”  33 U.S.C. 1362(14).  
11 40 CFR § 122. 
12 States have the authority to establish more stringent requirements, which could require facilities to install updated 

technologies.   
13 40 CFR § 131.  
14 40 CFR § 112. 
15 33 CFR §§ 320-332. 
16 The applicable regulations define “dredged” material as “material that is excavated or dredged from the waters of the 

United States. 33 CFR § 323.2(c). 
17 Fill material is defined as material placed in waters of the United States where the material has the effect of: (i) replacing 

any portion of a water of the United States with dry land; or (ii) changing the bottom elevation of any portion of a water of 

the United States.  33 CFR § 323.2(e). 
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over what constitutes discharge of dredged material, which is discussed more fully below in the 

Extraction and Reclamation discussion (page 19). 

The Section 404 program is administered jointly by the U.S. Army Corps of Engineers (Corps) and 

EPA and is aimed at protecting wetlands and other waterways.
18

  Day-to-day responsibility for issuing 

permits is held by the Corps.  EPA develops policy, guidance, and environmental criteria used in 

evaluating permit applications, oversees any state or Native American assumption of responsibility, 

reviews and comments on individual permit applications, and has veto power over permits issued by 

the Corps.  Part 2 of this report includes a case study of a recent EPA effort to utilize this authority 

(page 47).  Of note, EPA may approve state administration of the permit program for certain waters, 

in which case the state has the responsibilities that would otherwise be held by the Corps (the Corps 

retains jurisdiction over navigable waters that may be used for interstate or federal commerce and 

their adjacent wetlands).  EPA has delegated this responsibility to two states, Michigan and New 

Jersey. 

The Corps may issue general or individual permits.  General permits are established based on activity 

type and size and may be issued at the national, regional, or state level.  Monitoring and reporting may 

be required in individual permits, and the permitting authority (the appropriate regional office of the 

Corps) may conduct inspections to determine compliance.  Preconstruction notification is required for 

all surface mining and re-mining activities as well as underground mining activities that meet certain 

criteria, such as being in a new project area. 

Section 401 Water Quality Certification.  Under Section 401 of the Clean Water Act, a federal agency 

cannot issue a permit or license to an activity that may result in a discharge to waters of the U.S. until 

the state or tribe where the discharge would originate has either granted or waived Section 401 

certification.  A Section 401 certification confirms that the activity complies with all applicable water 

quality standards, limitations, and restrictions.  This certification is required for NPDES permits 

issued by EPA, Section 404 permits issued by the Corps, and Rivers and Harbors Act permits issued 

by the Corps.  Section 401 certification is intended to ensure that states and tribes are able to protect 

their water quality from permits issued at the federal level.  The state or tribe may grant the 

certification, grant it with conditions to protect water quality (in which case any conditions stipulated 

by the state become conditions of the federal permit or license), deny it (in which case the permit or 

license cannot be issued), or waive its right to certification, either explicitly or through inaction during 

a set time period.  The agency responsible for Section 401 certifications is generally the state or 

tribe’s environmental agency or department.   

Section 311 Spill Prevention, Control, and Countermeasure Plans.   In order to prevent oil from 

reaching navigable waters and adjoining shorelines, and to contain discharges of oil, facilities must 

develop a Spill Prevention, Control, and Countermeasure (SPCC) Plan.  Any facility required to 

maintain a SPCC must review its plan every three years and have it certified by a professional 

engineer.    

Compliance and Enforcement 

National Pollutant Discharge Elimination System permits.  Monitoring and reporting requirements are 

required to be included in NPDES permits, but these are determined on a case-by-case basis for 

individual permits; for general permits, reporting methods and requirements vary by state.  Reporting 

is required at least once a year and may be required more often based on the nature and effect of the 

discharge.  Compliance inspections are performed at a frequency established by the permitting 

authority; EPA guidance suggests inspections every two years for major permittees.  The Clean Water 

Act also allows citizens that are impacted by violations to sue the permittee, or, if the permitting 

agency or EPA has been negligent, to sue the negligent agency.  Court cases are often settled before 

                                                           
18 While some stakeholders may argue that this joint implementation may not be efficient, it does allow consideration under 

the distinct skills of the Corps and EPA.  For an example of when the agencies’ decisions conflict, see the Spruce Mine Case 

Study in Part 2. 
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reaching trial; settlements may include payment of fines, requirements to undertake environmentally 

beneficial projects, and/or requirements to install pollution control equipment. 

Section 404 Permits.  Enforcement authority for Section 404 permits is shared by the EPA and the 

Corps.  These authorities are delineated by a 1989 Memorandum of Agreement between EPA and the 

Department of the Army,
19

 which explains which agency is the lead enforcement authority in a variety 

of potential scenarios.  If violations are found, EPA or the Corps may issue an administrative order; 

the EPA issues administrative orders requiring compliance with the Clean Water Act generally, while 

the Corps issues cease and desist orders that require compliance with Section 404 specifically.  EPA 

and the Corps both also have authority to issue administrative penalties assessing monetary fines.   

After correction of violations and satisfaction of any administrative requirements of enforcement 

actions, the Corps may issue an after-the-fact permit for a previously-unpermitted activity; this permit 

allows the activity to continue going forward, without excusing any violations that took place before 

the permit was issued. 

Section 311 Spill Prevention, Control, and Countermeasure Plans.  EPA’s regional oil program staff 

may conduct inspections of facilities required to maintain SPCC plans during which it inspects the 

facility, reviews the SPCC plan, and examines how the plan is implemented at the facility.  Any 

violations may be subject to administrative penalties based on the severity of the violation as well as 

the environmental impact of a worst-case discharge. 

3. Surface Mining Control and Reclamation Act 
The Surface Mining Control and Reclamation Act of 1977 (SMCRA) is the primary U.S law 

addressing the environmental effects of coal mining, including surface mining as well as the surface 

effects of underground mining.
20

  SMCRA regulates active coal mines and establishes the reclamation 

program for abandoned mine lands.  SMCRA also created the Office of Surface Mining (OSM), 

within the Department of the Interior, to promulgate regulations, fund state regulatory and reclamation 

efforts, and ensure consistency among state regulatory programs.
 21

 

Implementation 

Mining regulation under SMCRA includes the following major components: 

 Standards of Performance. SMCRA and its implementing regulations establish environmental 

standards that mines must follow while operating and achieve when reclaiming mined land.
22

 

 Permitting. SMCRA requires that companies obtain permits before conducting surface mining. 

Permit applications must describe what the mining environmental conditions and land use are 

prior to mining, what the proposed mining and reclamation will be, how the mine will meet 

the SMCRA performance standards, and how the land will be used after reclamation is 

complete.
23

 

 Bonding. SMCRA requires that mining companies post a bond sufficient to cover the cost of 

reclaiming the site to ensure that the mining site will be reclaimed even if the company goes 

out of business or otherwise fails to clean up the land themselves. The bond is not released 

until the mining site has been successfully and fully reclaimed (five years in most eastern 

                                                           
19 Department of the Army and EPA. “1989 Memorandum of Agreement Between Department of the Army and the 

Environmental Protection Agency Concerning Federal Enforcement for the Section 404  Program of the Clean Water Act.” 

19 January 1989.  Accessed 18 December 2012.  Available at: http://water.epa.gov/lawsregs/guidance/wetlands/enfoma.cfm. 
20 30 USC §§ 1201 et seq. 
21 Since the 1970s, surface mining has been the leading method of coal mining in the U.S.  Currently, surface mining 

accounts for approximately 70 percent of the coal mined.  This shift—from 96 percent underground mining as late as the 

1960s—resulted in substantial changes in the perceived impacts of coal mining and thus highlighted the need for a 

comprehensive regulatory scheme, as embodied by SMCRA. 
22 30 CFR §§ 710-717, 810-822. 
23 30 CFR §§ 772-795. 
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areas, while areas with less rainfall – essentially, the western U.S. – require ten years to 

ensure adequate establishment of vegetation).
24

 

 Land Restrictions. SMCRA prohibits surface mining on certain lands, such as in National 

Parks and wilderness areas. It also allows citizens to challenge proposed surface mining 

operations if their proposed environmental impacts are too great.
 25

  In a number of instances, 

citizen groups have prompted federal court decisions that have resulted in regulatory changes 

more protective of environmental resources 

(see Spruce Mine case study, page 47).   

Similar to the Clean Air and Clean Water Acts, 

SMCRA employs a “cooperative federalism” approach 

under which states directly regulate facilities or sites 

and the federal government oversees their efforts and 

ensures minimum performance levels.  Under SMCRA, 

the federal government approves a state program that 

authorizes the state to regulate mining operations if the 

state demonstrates that it has a law that is at least as 

strict as SMCRA and that they have a regulatory 

agency with sufficient resources and knowledge to 

operate the program. Currently, most coal-mining 

states have approved programs.  Those states issue 

their own permits, inspect mines, and take enforcement 

action when necessary.  In the two states with mining 

but without approved programs (Tennessee and 

Washington, termed “Federal Program States”) and on 

Native American lands, OSM retains responsibility.  In 

addition, OSM retains control on federal lands where 

there is no cooperative agreements with approved 

states (federal lands include 60 percent of the coal 

reserves in the western U.S.).  Given this cooperative 

approach, the following describes the minimum federal 

requirements, which each approved state’s programs 

must meet, and which apply in Tennessee, Washington 

State, and on Native American lands. 

Compliance and Enforcement 

SMCRA gives state and federal regulators the authority to inspect mining operations and to ensure 

that companies adhere to SMCRA or an equivalent state statute.  Operations are inspected at least 

monthly.  Inspectors may issue “notices of violation” (NOV), which require operators to correct 

problems within a certain amount of time, levy fines, or order mining to cease.
26

  As highlighted in the 

Spruce Mine case study on page 47, the last decade’s public opposition to uncontrolled mountaintop 

removal mining has spurred more comprehensive analysis and strengthened mitigation requirements, 

although the vast majority of proposed projects have gone forward. 

To address mines that were completed and abandoned before the passage of the statute in 1977, 

SMCRA also created an Abandoned Mine Land (AML) fund to pay for cleanup of these areas.
27

  

Congress amended the law in 1990 to allow funds to be spent on the reclamation of mines abandoned 

after 1977.  A per-ton tax on coal mined finances the fund:  31.5 cents per ton for surface-mined coal, 

15 cents per ton for coal mined underground, and 10 cents per ton for lignite. States with an approved 

                                                           
24 30 CFR § 800. 
25 30 CFR §§ 761-769. 
26 30 CFR §§ 722-725, 733-735, 840-847. 
27 30 USC §§ 1231-1244. 

In several long-mined areas of the Eastern U.S., coal seam 

fires are a hazard.  This fire, under the town of Centralia, 

Pennsylvania, occasionally burns to the surface, emitting 

smoke and harmful fumes and potentially, as shown here, 

starting fires on the surface.  OSM conducted emergency 

action to remove the burning coal to prevent additional 

surface fires. 

Picture Courtesy OSM 

Figure 2.  Coal Seam Fire at Abandoned Mine 
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reclamation program retain at least 50 percent of AML revenue to fund reclamation activities, while 

the remainder is used by the federal OSM to respond to emergencies such as landslides, land 

subsidence, and fires, as well as to carry out high-priority cleanups in states without approved 

programs (see, for example, Figure 2).  States with approved programs may also use AML funds to, 

for example, establish homeowner insurance programs to insure homeowners against losses from land 

subsidence caused by underground mining. 

4. Safe Drinking Water Act 
The Safe Drinking Water Act (SDWA) is the main federal law that enables regulation of drinking 

water quality.  As part of the SDWA, EPA identifies harmful water contaminants and sets limits for 

the amounts that may be present in drinking water.  The Act protects drinking water at its source in 

rivers, lakes, reservoirs, springs, and wells.  Most notably for coal mining, processing, and 

combustion, any underground injection of mining, processing, or combustion wastes would require an 

Underground Injection Control (UIC) permit to ensure drinking water will not be contaminated.  Any 

injection of CO2 as part of a carbon capture and storage (CCS) system would similarly require an UIC 

Permit.  Similar to other environmental laws, the primary enforcement of the SDWA can be delegated 

to states, which may adopt more stringent standards than those established nationally.  The states also 

implement the monitoring and enforcement program under the Act.  

Before a permit is issued, citizens and stakeholders have the opportunity to submit comments on the 

proposed permit, such as for an injection well.  Permitting authorities must consider these comments 

before approving or disapproving a permit.  The public can also report suspected permit violations to 

local or federal authorities. 

5. Water Rights in the U.S. and Water Withdrawals 
Several stages of the coal life-cycle use a substantial amount of water, such as for cooling during 

electricity generation.  In the U.S., federal courts may adjudicate disputes, but water withdrawals are 

not proactively regulated at the federal level with the exception of federal reserved water rights, which 

are established at the federal level when land is reserved for a specific federal use, such as a national 

park, a military facility, or a research station.  In fact, several different precedents govern rights to 

water as artifacts of varying regional histories and climates.  There are two primary doctrines on 

which states base regulation of withdrawals:  the Riparian Doctrine and the Prior Appropriation 

Doctrine.  States may also effectively employ a hybrid of the two by recognizing riparian rights that 

were established prior to enactment of the state water code.  In addition, states with unique histories 

may employ unique doctrines, including Louisiana, which is based on the French Civil Code; Hawaii, 

which was established by the former Hawaiian Kingdom; and several southwestern states, in which 

“Pueblo Water Rights” were established under Spanish and Mexican laws (see Figure 3). 

 The Riparian Doctrine is in effect in most eastern states as well as hybrid states, with 

modifications to fit local conditions.  This doctrine grants all landowners containing or 

adjacent to riparian areas, including streams, lakes, ponds, and marshes, the right to make 

reasonable use of the adjacent water, provided the water use does not interfere with the 

reasonable use of water by other riparian users.  The meaning of reasonable use is frequently 

litigated.  In a key difference from the Prior Appropriation Doctrine, each riparian owner has 

the right to use the water in its natural state (e.g., no storage), regardless of when use of the 

water began. 

The Prior Appropriation Doctrine developed in the more arid western states.  This doctrine 

awards water rights based on two fundamental principles: (1) first in time of use is first in 

right (e.g., the earliest appropriator on a stream has the first right to use the water), and (2) 

application of the water to a beneficial use is required to maintain the right.  The key term 

“beneficial use” has two components: (1) the nature or purpose of the use and (2) the efficient 

or non-wasteful use of water.  States often define these differently.   The right to use water 

may be lost if the beneficial use is discontinued. 
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Thus, water withdrawals are regulated at the state level.  Industrial-scale withdrawal of surface and 

groundwater generally requires a permit from a state agency.  Permitting thresholds (established by 

rate or by total amount of water withdrawn) vary by state.  Generally, permits limit the amount of 

water that may be withdrawn and from where it may be withdrawn.  Reporting may be required, 

depending on the state, and public notice 

requirements also vary by state. 

For example, the State of Kentucky requires 

a permit for all surface water or groundwater 

withdrawals greater than 10,000 gallons per 

day, with exemptions for certain source types, 

including power plants;
28

 the state of Georgia 

requires permits for surface water and 

groundwater withdrawals over 100,000 

gallons per day;
29

 the State of Maryland 

requires permits for all surface water or 

groundwater withdrawals that are used for 

non-residential purposes;
30

 and the State of 

West Virginia has no water withdrawal 

permitting requirements, but does require 

registration for large users (over 750,000 

gallons per month).
31

   

6. Rivers and Harbors Act 
Congress enacted the Rivers and Harbors Act in 1899 as the first federal water protection law in the 

U.S. and the precursor to the Clean Water Act, although its original purpose focused more on 

navigability of rivers than environmental protection.
32

  While Section 13 of the Act was originally 

intended to bar unpermitted disposal of refuse into rivers and harbors waters to prevent interferences 

with navigation, it now also serves to impose certain environmental requirements.  In United States v. 

Republic Steel Corp (1960), the U.S. Supreme Court held that the discharge of wastes could reduce 

the depth of a waterway’s channel and thus interfere with navigation, providing the precedent for 

pollution to be regulated under the law.  Thus, the Act prohibits the obstruction or alteration (such as 

dredging or filling) of any navigable waterway without proper authorization and makes it illegal to 

build any structure, such as a bridge or dam, in or over any navigable water without a permit.   

However, no specific pollutants are regulated and there is no threshold on the amount of pollution 

allowed other that what could conceivably impede use of the waterway.  Each permit has its own 

discharge threshold based on the type of pollutant and nature of the waterway.   

No public participation is required under the Rivers and Harbors Act.  While the Corps is generally 

the permitting authority under the Rivers and Harbors Act, permitting authority may be given to EPA 

under the CWA.  If so, a public hearing is required prior to issuing a permit.
33

  Violators may be 

forced to pay fines or restore the affected area.  While EPA and the Corps have issued definitions of 

navigable waters, there is often controversy over what qualifies as navigable waters (see footnote 45).   

                                                           
28 Ky. Rev. Stat. Ann. 151.00.140-.210 (1978).  
29 Ga. Code Ann. 12-5-31,-96 (2008). 
30 Md. Code Ann., Env. Art. 5-501-514 (2005). 
31 W.V. Code Ann. 22-26-1 (2008); see also:  Department of Energy (DOE).  Water Resources and Use for Hydraulic 

Fracturing in the Marcellus Shale Region.  Available at http://www.netl.doe.gov/technologies/oil-

gas/publications/ENVreports/FE0000797_WaterResourceIssues.pdf.  Accessed 07 January 2013. 
32 30 USC §§ 401 et seq.  
33 While Section 13 was originally administered by the Secretary of the Army, permitting authority is now often given to 

EPA under Section 402 of the Clean Water Act, and to the states under Section 405 of the Clean Water Act.   
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Figure 3.  Water Rights Doctrines by State 
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7. Endangered Species Act 
The Endangered Species Act (ESA) establishes a framework for the protection of threatened and 

endangered species of fish, wildlife, and plants.
 34

  Once a species is listed as threatened or endangered 

under the ESA, the Act provides such species with certain protections under federal and state law, 

including a prohibition on killing or destroying habitats of listed species.  Any person who requests 

federal action in the form of a federal permit, license, or funding for any project must submit to a 

consultation with the appropriate federal wildlife agency and the concerned federal agency taking the 

action to assess the direct and indirect effects on listed species of such action.  Additionally, no 

private citizen can “take” (harm or kill) any listed species, which may include reducing or destroying 

the species’ habitat.   However, landowners (including private citizens, corporations, states, counties, 

or Native American tribes) may obtain a permit for activities that will cause the incidental take of 

listed species if they develop an approved habitat conservation plan (HCP), which intends to mitigate 

the take, for example by improving legal protections for the remaining habitat or improving or 

restoring degraded habitat.
35

  The enforcement provisions of the ESA establish civil and criminal 

penalties and allow for citizen suits.   

8. Resource Conservation and Recovery Act 
Congress passed the Solid Waste Disposal Act (SWDA) in 1965 to require the environmentally-sound 

disposal of household, municipal, commercial, and industrial waste.
36

  Prior to the SWDA, the 

majority of waste in the U.S. was either burned or placed in landfills, leading to significant air, water, 

and soil contamination.  Congress has amended the SWDA several times, most notably in 1976 by 

adding the Resources Conservation and Recovery Act (RCRA).   

RCRA addresses municipal and industrial solid waste, with the interrelated goals of protecting human 

health and the environment from the potential hazards of waste disposal, conserving energy and 

natural resources, reducing the amount of waste generated, and ensuring that wastes are managed in 

an environmentally sound manner.  RCRA governs materials for disposal or recycling.     

The Hazardous and Solid Waste Amendments (HSWA) amended RCRA in 1984 to expand the scope 

of the law and were created largely in response to citizen concerns that existing methods of hazardous 

waste disposal, particularly land disposal, were not safe.  Congress also revised RCRA in 1992 with 

the Federal Facilities Compliance Act, which bolstered the authority to enforce RCRA at federal 

facilities.  

RCRA currently contains 10 subtitles, with the major ones relating to the coal life-cycle being Subtitle 

C, which governs the hazardous waste management program, and Subtitle D, which governs the solid 

waste program for non-hazardous waste.  RCRA Subtitle C intends to manage hazardous wastes from 

“cradle to grave”; in other words, for the entire life-cycle of the waste from creation to ultimate 

disposal (e.g., the generation; transportation; and treatment, storage, or disposal of hazardous wastes).  

Additionally, under Subtitle C, EPA has the primary permitting role unless EPA delegates that 

responsibility to a state.  However, under Subtitle D, the permitting, regulating, monitoring, and 

enforcement responsibilities lie with states.   RCRA does not currently regulate coal ash; however, in 

2010, EPA released two proposed regulatory options to address disposal of coal ash under RCRA, an 

initiative stalled since 2000.  The two options included: 

 Regulations under RCRA Subtitle C – coal ash and scrubber waste, when destined for 

disposal in landfills or surface impoundments, would be subject to regulation as a hazardous 

waste. 

 Regulations under RCRA Subtitle D – coal ash and scrubber waste would be regulated as a 

non-hazardous waste. 

                                                           
34 16 USC §§ 1531 et seq. 
35 50 CFR §§ 13, 17. 
36 42 USC §§ 6901 et seq. 
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EPA faces substantial pressure from both industry advocates, who prefer a less-restrictive Subtitle D 

approach, and environmental and public safety advocates, who prefer a Subtitle C approach.  In 2012, 

EPA initiated a study of the health effects of so-called “beneficial reuse” in which coal ash is reused 

in products such as wallboard, the potential effects of which have never been formally evaluated.  As 

a result, a final rule is not expected until 2014.  Observers expect any final rule to be litigated. At the 

same time, EPA faces litigation over the delay in issuing a final rule. 

Finally, RCRA provides a process for public participation through soliciting input and comments 

during rulemaking and individual permit application processes.   

9. Comprehensive Environmental Response, Compensation, and Liability Act 
In the wake of the discovery of toxic waste dumps in U.S. neighborhoods in the 1970s, Congress 

sought to allow EPA to clean up such sites and to compel responsible parties to perform cleanups or 

reimburse the federal government for EPA-led cleanups and, thus, enacted the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA), commonly known as 

Superfund, in 1980.
37

  The Superfund Amendments and Reauthorization Act (SARA) amended 

CERCLA in 1986. 

Overall, CERCLA establishes prohibitions and requirements concerning closed and abandoned 

hazardous waste sites, establishes liability for those responsible for the hazardous waste release, and 

through a tax imposed on the chemical and petroleum industries, establishes a trust fund to provide for 

cleanup when no responsible party is identified.  The law specifically authorizes removal actions—

those that require immediate response to address releases or threatened releases—and remedial 

actions, which are long-term responses to permanently reduce the dangers associated the presence of 

the hazardous waste at the site.  Both actions can be conducted only at sites listed on EPA’s National 

Priorities List (NPL).  While SMCRA governs the majority of mining activities, many power 

generation and other facilities meet the requirements to be considered hazardous sites under CERCLA.  

In addition, efforts are currently underway to evaluate whether additional CERCLA financial 

requirements should specifically apply to power generation facilities. 

10. Toxic Substances Control Act 
The Toxic Substances Control Act (TSCA) of 1976 requires EPA to track chemical substances and/or 

mixtures through reporting, record-keeping, and testing requirements.
38

   The disposal of waste 

containing certain concentrations of toxic materials is also regulated under TSCA.  TSCA has an 

inventory of over 83,000 chemicals that are subject to regulation.  Coal ash from coal-fired power 

plants can contain some of these chemicals, but RCRA currently exempts coal ash from being 

regulated under TSCA as it is not currently designated toxic.  Thus, TSCA does not impose 

significant environmental requirements during the life-cycle of coal beyond the obligation to maintain 

records of any listed chemicals in any of the life-cycle stages. Accordingly, this report does not 

examine TSCA in detail.   

11. National Environmental Policy Act 
Passed in 1969, the National Environmental Policy Act (NEPA) was one of the nation’s first laws 

aimed specifically at protection of the environment.
39

  As evidenced by the scope of the title, the law 

establishes a broad national framework for environmental protection across a wide range of media 

(i.e., air, water, waste, noise).  Generally, the statute requires the federal government to adequately 

consider and take public comment on a project’s potential impacts on the environment prior to 

approval.
40

  In this context, issuing a permit may be considered a project, such that an analysis and 

public comment may be required before a federal agency issues a permit under another statute.   

                                                           
37 42 USC §§ 9601 et seq. 
38 15 USC §§ 2601 et seq. 
39 42 USC §§ 4321 et seq. 
40 A number of states have passed similar laws, which often cover a wider range of projects, including the California 

Environmental Quality Act (CEQA) or the Massachusetts Environmental Policy Act (MEPA). 
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The statute does not require any protections nor prohibit any actions, but requires that potential 

project impacts be disclosed to the public and alternatives considered.  The law also requires the 

solicitation and consideration of public comments.  For qualifying projects, the responsible federal 

agency, such as the Corps, will prepare an Environmental Assessment (EA) and, for projects with 

potentially significant impacts, a more extensive Environmental Impact Statement (EIS) is required.  

An agency may approve a project with significant impacts, but the law ensures that any potential 

impacts are properly considered and disclosed to the public.    

Thus, while there is not a specific NEPA permit, an analysis may be necessary in conjunction with 

federal permits required under other statutes, such as Section 404 of the Clean Water Act.  

Enforcement occurs through citizen suits – any person or group that feels an analysis was incomplete 

or not properly conducted may sue the responsible agency.  In this case, the remedy would be for the 

court to remand the analysis to the agency for further analysis or to redo the public comment process. 

12. Outlook for Additional Regulation 
The coal-fired electricity generating sector is undergoing substantial regulatory shifts due to the 

confluence of numerous factors—missed statutory deadlines, remanded regulation by courts, 

increasing efforts to address climate change, and revised air quality standards.  Additionally, the 

sector currently faces increased competition from low natural gas prices as well as support for 

renewable and other forms of cleaner energy.  Within the discussion of each phase of the life-cycle, 

this report discusses regulatory and other changes expected in the near future. 

 

B. Extraction and Reclamation 
This section describes the key legislative and regulatory requirements that address environmental 

protection during coal mining and subsequent site remediation.  The Clean Air Act addresses 

emissions of air pollutants from mining equipment, while the Clean Water Act regulates impacts on 

waterways, such as the disposal of fill materials.  Additionally, Congress enacted the Surface Mining 

Control and Reclamation Act to confront the unique challenges of the mining and reclamation process.  

Table 3 summarizes the main environmental laws in play during the extraction and reclamation phase.   

Table 3.  Applicable Statutes During Extraction and Reclamation 

Statute Requirement 

Clean Air Act 

 
 Title V Operating Permit 

 Greenhouse Gas Reporting 

Clean Water Act  NPDES Permit 

 Section 404 Permit 

Surface Mining Control and Reclamation Act (SMCRA)  SMCRA Coal Mining Permit 

Safe Drinking Water Act (SDWA)  UIC Permit 

Water Withdrawals Varies by state 

Rivers and Harbors Act  Section 13 Permit 

Endangered Species Act  Incidental Take Permit 

National Environmental Policy Act  EA/EIS 

 

1. Clean Air Act 

Title V Operating Permit 

As discussed above, operators of major sources of air pollution must obtain a Title V permit.
41

  

Generally speaking, coal mines do not emit large amounts of criteria air pollutants (see discussion on 

page 32 regarding NAAQS and regulation of criteria pollutants).  However, coal mines emit a 

significant amount of methane, and with the recent application of New Source Review and Title V to 

emissions of greenhouse gases, underground coal mines emitting at least 100,000 tons per year of 

                                                           
41 42 USC §§ 7661-7661f; 40 CFR §§ 70, 71. 
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CO2-equivalent (CO2e) (approximately 5,200 tons of methane) must apply for a Title V permit 

(emissions from surface mining are considered fugitive and thus not regulated).  Because EPA has not 

yet issued regulations to control GHG emissions from coal mining activities, the GHG obligation is 

currently only reporting (discussed below).  Although there are no plans as yet to regulate GHGs from 

coal mines, if EPA were to proceed with such regulations in the future, these would be incorporated 

into the Title V permit.  In addition, a new or substantially expanded underground coal mining 

operation could potentially require a PSD permit.  Such requirements are discussed more fully under 

the Power Generation section, beginning on page 31, as this is currently where the majority of these 

requirements apply. 

Greenhouse Gas Reporting 

Underground coal mines can release large amounts of methane, a potent GHG, and Subpart FF of the 

Mandatory Greenhouse Gas Reporting rule requires underground coal mines to report GHG emissions 

to EPA.
42

  Currently, the majority of underground coal mines are expected to exceed the 36,500,000 

cubic feet of methane gas that would require reporting of emission data.  However, mines do not need 

to control or reduce such emissions.  The reporting process allows the public and stakeholders to 

understand the emissions that result from coal mining. 

Because methane represents a safety hazard to mine workers, methane levels are also monitored 

quarterly by the Mine Safety and Health Administration under separate authority.  These quarterly 

reports may be used to verify annual methane emissions.  Weekly sampling or continuous monitoring 

of methane liberated from degasification systems may also be used to determine if a mine emits more 

than the threshold and is required to report emissions. 

2. Clean Water Act 

National Pollutant Discharge Elimination System 

The NPDES permit program under CWA Section 402 ensures that sources limit pollution of waters of 

the U.S. and do not dramatically impair water quality.
43

  The owner of the facility (e.g., the mining 

company in the case of extraction) is the permittee.  At the federal level, the permitting authority is 

the appropriate EPA regional office, but EPA has delegated NPDES permitting responsibility to 46 

states.  Where EPA has permitting authority, states and tribes are also required to grant or waive 

Section 401 certification.
44

  As noted above, the objective of a NPDES permit is to limit discharges of 

pollutants from any point source into the navigable surface waters of the U.S. through application of 

either technology-based or water quality-based standards.
45

  Whichever standard is more stringent 

drives the permit requirements.   

For direct discharges, permits may set numerical effluent limits (technology-based or water quality-

based, whichever is more stringent) and/or require Best Management Practices (BMPs) to be 

implemented.  BMPs may alter the timing or volume of effluent releases in order to limit impact on 

the waterway.  EPA has established technology-based effluent guidelines for mine drainage, coal re-

mining, and Western alkaline coal mining, which set limits for pH, iron, manganese, and total 

suspended solids.
46

  Although technology-based numerical effluent limits are set based on specific 

technologies, use of these technologies is not mandated; the owner or operator may choose another 

technology that achieves the same or better performance.  Limits may be placed on flow rate, total 

suspended solids, and/or on concentration of specific pollutants allowed to be discharged.  For storm 

                                                           
42 42 USC § 13385; 40 CFR § 98. 
43 40 CFR § 122. 
44 40 CFR § 131. 
45 Controversy has arisen over how to interpret the definition of “waters of the U.S.” provided in the Clean Water Act.  This 

definition has been at issue in multiple Supreme Court cases; in Rapanos vs. United States, the Supreme Court set a 

relatively broad definition of the term, defining it as “relatively permanent, standing, or continuously flowing” bodies of 

water or those with a “significant nexus” to navigable waters.  EPA and the U.S. Army Corps of Engineers issued joint draft 

guidance in April 2011 that would clarify how this term is defined, but the guidance has not yet been finalized. 
46 40 CFR § 434. 
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water discharges, permittees are generally required to follow a Storm Water Pollution Prevention Plan 

(SWPPP) that limits pollution as a result of storm water runoff.
47

   

Some states have general permits for coal mining activities, meaning that mining operations of a 

certain size that follow a preemptive list of control measures may not need to acquire a facility-

specific permit.   

In June 2009, the Obama Administration announced steps to reduce the environmental impacts of 

mountaintop removal coal mining through a coordinated approach among EPA, the Department of the 

Interior, and Army Corps of Engineers.  Through a Memorandum of Understanding signed by Lisa P. 

Jackson, EPA Administrator; Ken Salazar, Secretary of the Interior; and Terrence Salt, Acting 

Assistant Secretary of the Army for Civil Works, the Administration committed to implementing an 

Interagency Action Plan on mountaintop coal mining that would: 

 Minimize the adverse environmental consequences of mountaintop coal mining through 

short-term actions to be completed in 2009; 

 Undertake longer-term actions to tighten the regulation of mountaintop coal mining; 

 Ensure coordinated and stringent environmental reviews of permit applications under the 

CWA and SMCRA; 

 Engage the public through outreach events in the Appalachian region to help inform the 

development of federal policy; and 

 Ensure coordination among federal agencies and with appropriate regional, state, and local 

entities to help diversify and strengthen the Appalachian regional economy and promote the 

health and welfare of Appalachian communities.
48

 

In 2011, EPA issued guidance for permitting agencies issuing NPDES and Section 404 permits to 

Appalachian surface coal mining operations, including mountaintop removal mining.  The guidance, 

“Final Memorandum: Improving EPA Review of Appalachian Surface Coal Mining Operations Under 

the Clean Water Act, National Environmental Policy Act, and the Environmental Justice Executive 

Order,”  established a conductivity benchmark for permit writers to use in setting effluent limits for 

surface coal mines, which EPA stated would ensure that permits were compliant with the Clean Water 

Act.
49

  The guidance also recommended consideration of environmental justice impacts in issuing 

NPDES permits for surface coal mining, offered guidance to EPA regions for reviewing Section 404 

permits for surface coal mining issued by the Corps, and recommended that EPA Regional Offices 

request that the Corps prepare an Environmental Impact Statement for projects with more than one 

mile of stream loss or more than one valley fill.  In July 2012, however, the guidance was vacated by 

the D.C. Circuit, which ruled that EPA could not set such standards through promulgation of a 

guidance document, and must do so through formal rulemaking.        

Section 404 Permit 

The objective of a Section 404 permit is to protect waters of the U.S. by regulating both the 

intentional and accidental discharge of dredged and fill material (e.g., earthen materials) into waters of 

the U.S., including streams and wetlands.  Coal mining involves the displacement of earth to access 

coal and because this material is often then discharged into nearby waters, coal mining activities 

generally require a Section 404 permit.  The Corps has established nationwide permits for surface coal 

mining and underground coal mining that set limits on the area of non-tidal waters that can be lost as a 

                                                           
47 40 CFR § 122.26. 
48 Department of the Army, Department of the Interior, and EPA.  “Memorandum of Understanding Among the U.S. 

Department of the Army, U.S. Department of the Interior, and U.S. Environmental Protection Agency Implementing the 

Interagency Action Plan on Appalachian Surface Coal Mining.” 11 June 2009.  Available at: 

http://water.epa.gov/lawsregs/guidance/wetlands/upload/2009_06_10_wetlands_pdf_Final_MTM_MOU_6-11-09.pdf.  

Accessed 12 December 2012.   
49 Conductivity is a measure of the ability of water to pass an electrical current, and acts as a surrogate for determining the 

amount of dissolved inorganic ions in the water, which can have negative effects on wildlife.  
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result of the activity.
50

  The general permit for surface coal mining specifically prohibits “valley fills,” 

in which materials removed during mountaintop removal coal mining are placed into nearby valleys; 

thus, these projects require individual permits.  Individual permits must demonstrate that the permittee 

will avoid wetland and water impacts where practicable, minimize potential impacts to wetlands and 

waters, and compensate for any remaining, unavoidable impacts by enhancing or creating wetlands or 

waters of the U.S.  Permits may not be issued until the state where the activity will occur has granted 

or waived Section 401 certification; however, many states automatically grant certification for general 

permits.   

In the U.S., mountaintop mining, the practice that most often triggers the need for a Section 404 

permit, has become controversial and has received significant public and regulatory scrutiny.  Part 2 

includes a case study as an example of the political implications for the regulatory process related to 

Section 404 permits.  

As discussed below, if activities may affect endangered species, the permittee is required to notify the 

Corps prior to beginning work.  No work can begin until the Corps is notified and the requirements of 

the Endangered Species Act are satisfied.  Public notice is required for both general and individual 

permits, followed by a formal public comment period.  Public hearings may also be held.  The Corps 

may also issue a Letter of Permission, which allows the project to proceed without a permit.  Letters 

of Permission may only be issued if the Corps determines the proposed work would be minor, would 

not have significant individual or cumulative impact on environmental values, and would not 

encounter appreciable opposition.  The specific criteria by which this is determined are set by regional 

offices of the Corps.  For example, in California, to be issued a Letter of Permission, applicants must 

demonstrate that the activity will result in the loss of no more than one acre of waters of the U.S. or 

500 linear feet of streambed or bank, and that the loss will be compensated for with an acceptable 

mitigation plan.  Letters of Permission do not require a comment period.    

3. Surface Mining Control and Reclamation Act 
Unlike the other environmental laws that regulate coal mining, such as the Clean Air Act, SMCRA 

specifically targets coal mining and reclamation activities and has little effect on other industrial 

activities.  Most coal-mining states now have the primary responsibility to regulate surface coal 

mining on lands within their jurisdiction, with OSM performing an oversight role. OSM also partners 

with states and Native American tribes to regulate mining on federal lands and to support states' 

regulatory programs with grants and technical assistance. 

Extraction 

SMCRA permits, which have a term of five years, include performance standards for surface and 

underground mining.  The performance standards in SMCRA establish the minimum environmental 

protection performance standards for state plans.  Activities for which OSM has developed 

performance standards include casing and sealing of drilled holes, treatment of topsoil and subsoil, 

protection of the hydrologic balance, waterway diversions, and rehabilitation of sedimentation ponds, 

diversions, impoundments, and treatment facilities.   

OSM maintains an oversight function to ensure that the respective regulatory authority performs its 

delegated responsibility or, in states without cooperative agreements, OSM performs permitting, 

inspection, and enforcement requirements.  Each year, state regulatory agencies must perform at least 

one complete, on-site inspection of an active or abandoned mine per quarter as well as at least one 

partial inspection per month, without advance notice.  SMCRA requires that if an inspector finds a 

violation, the inspector must issue a notice of violation (NOV), which gives the mine time to address 

the violation.  If the violation is not fixed within the time allotted, the agency may issue a cessation 

order, which requires mining activities to cease.  SMCRA names mining company corporate officers 

as ultimately responsible for compliance with SMCRA regulations. 

                                                           
50 77 FR 10184. 
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Under SMCRA, the public may object to any permit application and has the right to request a public 

hearing or a mine inspection.  Citizens requesting an inspection have the right to join the inspection or 

may elect to remain confidential.  The state (or OSM) must inspect the mine upon receipt of a 

legitimate complaint within a set period of time, usually 15 days, unless the complaint indicates an 

imminent danger to the public or environment, in which case SMCRA requires an immediate 

inspection.  It is not uncommon for public objection to result in delays or modifications to proposed 

mining projects; for example, in the Spruce Mine case covered in Part 2, public objections delayed the 

project for over a decade and resulted in a 25 percent reduction in the area to be mined.  While the 

length and controversy associated with the Spruce Mine permit is notable, the vast majority of new 

mining permits see some sort of public objection. 

Reclamation 

Regardless of whether the state or federal regulator is issuing the permit, SMCRA requires that permit 

applicants collect baseline data to characterize the environmental condition of the proposed mining 

area, including surveys of cultural and historical resources, soils, vegetation, wildlife, assessment of 

surface and groundwater hydrology, climatology, and wetlands.  The mining company also collects 

geologic data to define and model the soil and rock structures and the coal that will be mined.  At this 

stage, the company also develops plans for mining and reclamation. 

The mining and reclamation plans include requirements of SMCRA, additional state requirements, 

and complementary environmental programs that affect coal mining, such as Clean Water Act permit 

requirements. The regulatory agency works with an applicant throughout this process to ensure 

requirements are being addressed, and then, after submittal, begins the formal review, which includes 

public notice and comment.  This process generally takes at least one, and potentially several, years 

before a mining company receives permission to begin mining, particularly if the final permit is 

challenged in court.   

With regard to reclamation, SMCRA requires the land to be restored such that it at least could support 

similar uses as prior to mining.  Requirements in making this determination include: 

 Restoration of the previous topography (termed Approximate Original Contour (AOC)); 

 Prevention of acid mine drainage and erosion to minimize impacts to nearby waters; 

 Reclamation of the land in a timely manner; and 

 Establishment of appropriate vegetation that will cover the disturbed area. 

OSM allows exceptions to the AOC requirements for mountaintop removal mining and steep slope 

operations, although, historically, what was permissible under what was known as the Stream Buffer 

Zone Rule was unclear.  In 2004, OSM proposed to clarify that the rule did not prohibit valley fills.  

OSM then conducted an EIS under NEPA and re-proposed the rule in 2007.  The final rule, issued in 

2008, essentially codified standard practice that the rule does not prohibit fills to dispose of excess 

spoil but did require demonstration that the length and number of valley fills have been minimized. 

Conservation groups challenged the 2008 rule.  In response, OSM attempted to discard the rule, citing 

“serious legal deficiencies”.  However, the court refused to allow OSM to withdraw the rule without 

following the correct statutory procedures for repealing a federal rule.  OSM entered into a settlement 

agreement with the plaintiffs whereby it agreed to issue new regulations replacing the 2008 rule.   

The 11 June 2009, MOU in part committed to revising this rule.   

Bond Requirements 

SMCRA also provides that, as a prerequisite for obtaining a coal mining permit, a person or company 

must post a reclamation bond to ensure that the regulatory authority (e.g., respective state or OSM) 

will have sufficient funds to reclaim the site if the permittee fails to complete the reclamation plan 

approved in the permit.  

There are three major types of reclamation bonds: corporate surety bonds, collateral bonds (cash; 

certificates of deposit; first-lien interests in real estate; letters of credit; federal, state, or municipal 
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bonds; and investment-grade securities), and self-bonds (legally binding corporate promises without 

separate surety or collateral, available only to permittees who meet certain financial tests). State 

regulatory programs vary somewhat in terms of which financial instruments are acceptable. A few 

states also have exercised their discretion to exclude the self-bond option. 

4. Safe Drinking Water Act 
Under the SDWA,

51
 the Underground Injection Control (UIC) Program regulates the injection of 

substances, including wastewater or mining by-products, into underground formations.  The objective 

of the program is to protect the quality of drinking water by regulating what may enter sources of 

drinking water.  Many types of injection wells are covered under the UIC Program, including wells 

for the disposal of waste, the storage of hydrocarbons including oil and natural gas, and wells injected 

with water to replenish depleted aquifers.  During the mining process, numerous minerals and heavy 

metals are exposed and mixed with water used in extraction.  This process creates a toxic and highly 

acidic liquid.  In coal mining, operators may re-inject these coal-mining by-products to dispose of 

them, which would require a permit.  The UIC Program regulates the injection of these liquids and 

ensures that they do not contaminate drinking water. 

The owner of a disposal well must have a permit authorizing underground injection prior to the 

disposal of coal-related waste.  While EPA is the federal permitting authority for the UIC Program, 

most states have been given primary permitting and enforcement authority, although some states share 

enforcement authority with EPA.  EPA has full regulatory authority in a small number of states, as 

well as on Native American territory and federal land.  The UIC Program regulates the types of 

substances that can be injected underground, determines if wells are suitable for injection, and 

regulates the amount that can be injected.  Acquiring a permit requires demonstration that injection 

fluids will not endanger current or future public water supplies.  To achieve this goal, measures are 

taken to protect water supplies throughout the life of the well, including siting, construction, operation, 

monitoring, and closure. 

The principal way in which compliance is demonstrated is through keeping the injected fluids isolated 

within the target well formations and preventing any migration that may threaten water supplies.  

Well monitoring varies depending on the type of well, the fluid injected, and the location of the well.  

Water sample monitoring is done to ensure that injected fluids have not contaminated water supplies.  

Violating a UIC permit can result in civil and criminal penalties.   

5. Water Withdrawals 
Water withdrawals required during coal extraction may be significant.  As discussed above, water 

withdrawals are regulated by states, and the initiator of the activity, or owner of the facility, is the 

permittee.  The objective of these permits is to ensure that water withdrawals do not affect the public 

interest, including the water rights of other users.   

In Maryland, for example, non-residential entities withdrawing water are required to obtain a Water 

Appropriation and Use Permit.  Permit limits apply to the amount of water that can be withdrawn 

(annual and monthly maximums may be set) and the sources from which the water can be withdrawn, 

and are set on a case-by-case basis.  The State Water Board evaluates permit applications based on 

their reasonableness (by comparing requested withdrawals to recorded levels of use for other activities 

of the same type, or past withdrawal levels for the same project), their effect on the water rights of 

other users, and their effect on the flow rate of running waters from which it is withdrawn.  Permit 

conditions may require water withdrawn to be replaced if its withdrawal affects other water uses and 

for measures to be taken to protect flow levels in streams and other running waters.  Biological 

monitoring may also be required if water flow is significantly disrupted.  A permittee using more than 

10,000 gallons per day is required to report actual water withdrawals semiannually and certify that 

they are using water conservation procedures.  Public hearings may be conducted, and any “aggrieved 

person” has the right to request a hearing.  

                                                           
51 42 USC § 300f; 40 CFR §§ 141-149. 
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Kentucky requires withdrawal permits for sources withdrawing more than 10,000 gallons per day, but 

exempts steam electric generating units (e.g., power plants).  Permit applications are subject to 

approval for reasonableness and water availability.  Permits limit daily withdrawals by quantity and 

location.  Impacts on flow rates of impacted water bodies may also be limited.  Additionally, permits 

contain language requiring that the permittee not withdraw water in quantities that will cause adverse 

effect to other lawful users, aquatic life, or the environment.  All permittees must report water 

withdrawals on a monthly basis. 

Conversely, Georgia requires withdrawal permits for sources withdrawing more than 100,000 gallons 

per day from either groundwater or surface water sources, or that create an impoundment or other 

diversion that reduces the flow of a water body by more than 100,000 gallons per day.  Withdrawals 

associated with transportation projects have a higher permitting threshold of 150,000 gallons per day.  

Permits set restrictions on the amount of water that can be withdrawn and the sources from which it 

can be withdrawn.  Permitted industrial facilities are also required to develop a water conservation 

plan.  Public notice must be given before permits are issued, and reporting is required by statute 

annually for surface water and semi-annually for groundwater, with some permits requiring monthly 

reporting.   

In contrast, some states do not require water withdrawal permits.  West Virginia, for example, has no 

permitting requirements for water withdrawals of any size.  However, large users (over 750,000 

gallons per month, comparable to 25,000 gallons per day) are required to register with the state. 

6. Rivers and Harbors Act 
Both underground and surface mining involve the removal of large amounts of dirt, rock, and other 

material.  This material is usually deposited nearby.  Section 13 of the Rivers and Harbors Act 

regulates the discharge of refuse to ensure it does not interfere with anchorage or navigation in 

waterways.
52

  Coal mines that dispose of excavated material may be required to obtain a Section 13 

permit.  Section 13 permits are particularly relevant to mountaintop removal mines, which place 

overburden into adjacent valleys that likely contain streams or other waterways.  However, given that 

Section 13 permits do not regulate specific pollutants and there is no specific threshold on the amount 

of pollution allowed, permits are site-specific based on the type of pollutant and nature of the 

waterway.   

7. Endangered Species Act 
As explained above, if coal mining activity is expected to result in the take (harm or killing) of any 

endangered or threatened species, either directly or indirectly, such as through habitat destruction, an 

Incidental Take Permit may be required from the U.S. Fish and Wildlife Service (USFWS).
53

  If 

issued, the permit requires the coal mine operator to minimize and mitigate the project’s taking.   

Permits require the design, implementation, and securing of funding for a Habitat Conservation Plan.  

These plans must contain (1) an assessment of impacts likely to result from the proposed taking; (2) 

measures that will be undertaken to monitor, minimize, and mitigate such impacts; (3) the funding 

that will be made available for these measures; and (4) procedures to deal with unforeseen or 

extraordinary circumstances.  Compliance is demonstrated through monitoring of the project’s 

adherence to the Habitat Conservation Plan before, during, and after mining and reclamation.   

Surface coal mining is governed by a 1996 “biological opinion” by the USFWS stating that surface 

coal mining and reclamation activities conducted in compliance with SMCRA regulations are unlikely 

to jeopardize any listed or proposed species; however, one of the conditions of the Biological Opinion 

is that each state must require compliance with any species-specific protective measures established 

by the USFWS field office and the mining regulatory authority for the state.
54

 

                                                           
52 33 USC § 407. 
53 50 CFR §§ 13, 17. 
54 Office of Surface Mining Reclamation and Enforcement. “Memorandum: Formal Section 7 Biological Opinion and 

Conference Report on Surface Coal Mining and Reclamation Operations Under the Surface Mining Control and Reclamation 
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As an example, the Ohio Department of Natural Resources Division of Mineral Resources 

Management has established guidance to protect the endangered Indiana bat from surface coal mining.  

The plan requires that permit applicants determine if Indiana bat habitat will be affected by the 

proposed activity and, if so, develop and implement a Protection and Enhancement Plan to avoid 

adverse effects and incidental take of Indiana bats. 

8. Resource Conservation and Recovery Act 
Coal mining waste is regulated under SMCRA, discussed above.  Section 1004 of RCRA excludes 

most coal mining wastes from regulation under that statute, and instead directs that these wastes are 

regulated under SMCRA.  Thus, RCRA has limited applicability to coal mining. 

9. Comprehensive Environmental Response, Compensation, and Liability Act 
Much like the RCRA structure, the remediation of coal mines is addressed under SMCRA, which 

creates a trust fund to reclaim these sites.  If a mine site poses exceptional danger to the community, 

EPA may be able to utilize CERCLA authority or funds to perform an emergency remediation, 

although, in practice, SMCRA provides funding for these activities. 

10. National Environmental Policy Act 
With some limited exceptions, all federal agencies must comply with NEPA before they make final 

decisions about federal actions that could have environmental impacts, including providing federal 

funding or issuance of permits, such as a NPDES permit, including for coal mining.  Thus, there is not 

a specific NEPA permit, although an analysis would likely be necessary in conjunction with 

permitting a new coal mine or altering an existing permit.  While the federal agency may require input 

and action by the project proponent, such as the mining company, it is the federal agency that faces 

the requirement to comply with NEPA. 

As noted above, a number of states have passed similar laws, which often cover a wider range of 

projects.  For example, the California Environmental Quality Act (CEQA) process covers a broader 

range of potential projects and agency decisions than NEPA, but has fewer analysis requirements.  In 

cases where both apply, the respective state and the federal agencies will often collaborate on a 

combined NEPA and state-specific analysis that meets the statutory requirements of each agency. 

11. Outlook for Additional Regulation 
Several aspects of coal mining could see regulatory changes in the near future, including efforts to 

limit mountaintop removal mining, to regulate GHG emissions, and to increase financial 

responsibility requirements under CERCLA.  As noted above, mountaintop removal mining faces 

significant public opposition, which could increase the permitting burden and potentially reduce the 

number of mining sites using this technique.  For example, in 2011, EPA revoked a permit for the 

largest mountaintop removal mining operation in central Appalachia.  However, in early 2012, a court 

overturned the revocation and reinstated the permit. See the Case Study in Part 2 for a discussion of 

this controversy. 

In addition, coal mine methane is currently not controlled under federal law, although emissions are 

required to be reported.  Thus, while coal mine methane currently qualifies as an offset category under 

several climate regimes including California’s AB 32 cap-and-trade program, any future regulations 

that limit emissions could alter this status. 

 

C. Processing 
Coal processing involves crushing, washing, separating, and drying, which may have significant 

direct and indirect environmental impacts.  Thus, several key environmental statutes apply to this 

                                                                                                                                                                                     
Act of 1977.” 24 September 1996.  Available at: http://www.osmre.gov/guidance/docs/biologicalopinion.pdf.  Accessed 12 
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stage, including notably the CAA’s NSPS provisions, Title V permits, New Source Review, and 

requirements related to emissions of hazardous air pollutants, as summarized in Table 4.  This section 

explains each in more detail below.  Additionally, the Clean Water Act governs the discharge of water 

used in the coal cleaning process and SMCRA regulates the placement of coal processing waste or 

water in underground mining sites. 

Table 4.  Applicable Statutes During Processing 

Statute Requirements 

Clean Air Act 

 
 New Source Review Permit 

 Title V Operating Permit 

 New Source Performance Standards 

Clean Water Act  NPDES Permit 

 Section 404 Permit 

Surface Mining Control and Reclamation Act (SMCRA)  SMCRA Coal Mining Permit 

Safe Drinking Water Act (SDWA)  UIC Permit 

Endangered Species Act  Incidental Take Permit 

National Environmental Policy Act  EA/EIS 

 

1. Clean Air Act 

New Source Review 

Prior to construction, new or modified major stationary sources must obtain a New Source Review 

(NSR) permit.
55

  Most coal processing facilities with thermal dryers qualify as major sources under 

NSR permitting guidelines (any facility that emits more than 100 tons per year of a regulated pollutant 

is considered a major source).   

Both new and modified coal processing facilities considered major sources must obtain a NSR permit, 

which may require the filtration of air around coal handling equipment and the installation of 

scrubbers and mist eliminators on thermal dryers.   

Title V Operating Permit 

As noted above, Title V operating permits are used to regulate air emissions, but the type of pollutant 

and the amount that is allowed to be emitted varies depending on the type of source.
56

  Due to the 

large amounts of PM generated during coal processing, most facilities are subject to Title V 

permitting.  Hazardous air pollutant emissions from facilities with thermal dryers may also qualify 

coal processing plants for Title V permitting.  Additionally, new processing facilities may be subject 

to Title V permitting if they meet GHG emission thresholds. Of note, many states have created an 

exemption from Title V permitting for coal processing facilities that are already regulated under 

NSPS and NESHAPs and that do not utilize thermal dryers, because thermal dryers are the major 

source of regulated emissions. 

New Source Performance Standards for Coal Processing Facilities 

Section 111 of the Clean Air Act directs EPA to develop technology-based standards that apply to all 

new, modified, or rebuilt coal processing facilities that process at least 200 tons of coal per day.  

NSPS for coal processing facilities limit daily emissions of NOx, SO2, PM, and carbon monoxide (CO) 

(see Table 5).  The standards also establish work practice standards to control dust emissions from 

open storage piles and roadways associated with coal processing plants.   

Processing facilities create large amounts of PM in the form of coal dust.  PM is generally controlled 

at processing plants through wetting, which reduces coal dust.  PM may also be controlled by 

enclosing coal handling equipment and ensuring that air is circulated through fabric filters that capture 

                                                           
55 42 USC §§ 7470-7492; 42 USC §§ 7501-7515; 40 CFR § 52.41; SIP PSD requirements: 40 CFR § 51.166; SIP 

nonattainment NSR requirements: 40 CFR § 51.165; SIP minor NSR requirements: § 40 CFR 51 Subpart I. 
56 42 USC §§ 7661-7661f; 40 CFR §§ 70, 71. 
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PM prior to venting to the atmosphere.  Thermal dryers are the other major source of pollutants at coal 

processing facilities, particularly when fueled by coal.  The heating process may also release 

chemicals or pollutants found in the coal or overburden. 

 

Table 5.  Coal Plant Processing NSPS Emissions Standards57 
Machinery Type PM and Opacity SO2 NOx and CO 

Thermal Dryers New or Reconstructed:  

0.023 grams per dry standard 

cubic meter (g/dscm) with 

less than 10% opacity 

 

Modified:   0.070 g/dscm 

with less than 20% opacity 

0.20 pounds per million 

British thermal units 

(lb/MMBtu) or a 90% 

reduction in potential SO2 

emissions and SO2 rate 

below 1.20 lb/MMBtu 

Reconstructed and Modified: 

1.0 lb/MMBtu combined 

NOx and CO  

 

New:  0.65 lb/MMBtu 

combined NOx and CO 

Mechanically Venting 

Pneumatic Coal-Cleaning 

Equipment, Coal 

Processing and Conveying 

Equipment, Coal Storage 

Systems, and Transfer and 

Loading Systems  

0.023 g/dscm with less than 

10% opacity (5% opacity for 

pneumatic coal cleaning 

equipment) 

 

  

 

National Emissions Standards for Hazardous Air Pollutants 

Coal processing plants, particularly those with thermal dryers, emit some regulated HAPs, although 

there is not yet a specific NESHAP for coal processing plants.  Pollutant controls at thermal dryers 

include treating the exhaust with wet scrubbers and mist eliminators to reduce PM and SO2, which 

may reduce HAP emissions.  Processing plants can also use thermal dryers that are fueled with coal-

bed methane instead of coal to cut down on the emission of mercury and other toxic pollutants.   

2. Clean Water Act 

NPDES Permit 

Coal preparation plants require NPDES permits for discharges of water used in the coal cleaning 

process (described more fully above).
58

   EPA has established technology-based effluent guidelines 

for coal preparation plants, which set limits for pH, iron, manganese, and total suspended solids.
59

  

Although technology-based numerical effluent limits are set based on specific technologies, use of 

these technologies is not required.  For storm water discharges, permittees are generally required to 

follow a Storm Water Pollution Prevention Plan that limits pollution through storm water runoff.
60

   

Section 404 Permit 

As explained in Section IV.B.2, Section 404 permits are generally required when construction 

activities could result in the fill of wetlands or waterways; in the case of a coal processing facility, a 

Section 404 permit would be required if the construction of a facility involved any dredging and 

filling.
 61

  

3. Surface Mining Control and Reclamation Act 
As noted above, unlike other environmental laws that regulate coal mining, such as the Clean Air Act, 

SMCRA specifically targets coal mining and reclamation activities and has little effect on other 

industrial activities.  Given this specific focus, SMCRA also requires regulation of coal mine 

                                                           
57 42 USC § 7411, 40 CFR § 60 Subpart Y, 74 FR 51950. 
58 40 CFR § 122. 
59 40 CFR § 434. 
60 40 CFR § 122.26. 
61 33 CFR § 320-33. 
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processing waste.  Regulations promulgated under SMCRA largely focus on the disposal of coal 

processing waste at mining sites such as through injecting coal slurry into abandoned mines. 

SMCRA Section 816’s general performance standards require regulatory approval to return coal 

processing waste or water to underground mining sites.  Discharging processing wastes into an 

underground mine is prohibited unless specifically approved by the regulatory authority after a 

demonstration that the processing discharge will minimize disturbance to the hydrologic balance of 

the permit area, prevent material damage outside the permit area and otherwise eliminate public 

hazards resulting from mining activities, not result in a violation of applicable water quality standards 

or effluent limitations, be at a known rate and quality which meets the appropriate effluent limitations, 

and  are approved by the Mine Safety and Health Administration in order to ensure the disposal will 

not affect worker health and safety.  

4. Safe Drinking Water Act 
Coal processing plants use substantial amounts of water to clean coal.  When water washes over and 

mixes with coal and overburden, it is contaminated by pollutants and toxic chemicals.  While this 

wastewater, called coal slurry or coal sludge, is often stored in impoundments, it is also disposed of in 

underground wells, as discussed in Section IV.B.4.  These disposal wells are regulated by the SDWA 

UIC Program to ensure that they do not threaten drinking water.
62

 

5. Water Withdrawals 
Water withdrawals are required for coal processing because significant quantities of water are used in 

the coal cleaning and preparation process.  As discussed above, water withdrawals are regulated by 

states and the initiator of the activity, or owner of the facility, is the permittee.  The objective of these 

permits is to ensure that water withdrawals do not affect the public interest, including the water rights 

of other users.   

6. Endangered Species Act 
As explained more fully in Section IV.A.7, if construction of a coal processing facility conducted by a 

private, non-federal entity is expected to result in the take of any endangered or threatened species, 

either directly or indirectly, such as through habitat destruction, an Incidental Take Permit may be 

required.
63

  In addition, an ESA analysis may be required as part of the process of issuing other 

permits for the project, such as a Section 404 permit.   

7. National Environmental Policy Act 
With some limited exceptions, all federal agencies must comply with NEPA before they make final 

decisions about federal actions that could have environmental impacts, including providing federal 

funding or issuance of permits.  Thus, there is not a specific NEPA permit, although an analysis could 

be necessary in limited circumstances, such as if a proposed processing facility had the potential to 

harm threatened or endangered species and required an Incidental Take Permit under the ESA.  While 

the federal agency may require input and action by the project proponent, such as the processing 

company, it is the federal agency that faces the requirement to comply with NEPA. 

8. Outlook for Additional Regulation 
While a potentially significant source of emissions, coal preparation and processing has not received 

the public and regulatory scrutiny that other coal life-cycle stages have in recent years.  The industry 

is now complying with the 2009 revision to the NSPS for coal preparation and processing plants, 

including those at or serving mines and power plants.  In addition, disposal of coal processing wastes 

could be affected by EPA’s final decision with regard to whether coal combustion residuals should be 

considered hazardous waste.  A hazardous waste designation for coal ash could have implications for 

coal processing wastes in the long-term. 
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D. Transport 
This section describes the key legislative and regulatory requirements that address environmental 

protection during the transportation of coal, including construction of any facilities associated with 

transport such as new railroad river crossings (see Table 6).  While the CAA regulates the emissions 

of mobile sources such as heavy-duty trucks, those requirements are not unique to the coal industry, 

and are not discussed here.  By comparison, the Clean Water Act has regulatory implications for the 

construction of transportation facilities such as rail yards and port facilities.  Additionally, the Rivers 

and Harbors Act can also govern the construction of bridges or dams associated with the railways and 

ports.  SMCRA also applies to the construction of roadways to and from mines.   

Table 6.  Applicable Statutes During Transport 

Statute Requirements 

Clean Water Act  NPDES Permit 

 Section 404 Permit 

 Spill Prevention Control and Counter-measure Plan

Surface Mining Control and 

Reclamation Act (SMCRA) 
 SMCRA Coal Mining Permit 

Water Withdrawals Varies by state

Rivers and Harbors Act  Section 9 Permit 

 Section 10 Permit 

Endangered Species Act  Incidental Take Permit 

National Environmental Policy Act  EA/EIS 

 

1. Clean Water Act 

NPDES Permit 

As explained in more detail in Section IV.B.2, the NPDES permit program under CWA Section 402 

ensures that sources limit pollution of waters of the U.S. and do not dramatically impair water 

quality.
64

  Transportation projects, including both facilities and transportation routes such as railways, 

require NPDES permits during construction to limit any direct or storm water discharges to waters of 

the U.S.  In addition, facilities such as rail yards, transportation terminals, or port facilities require 

NPDES permits if they will discharge pollutants to any waters of the U.S. 

Section 404 Permit 

As explained in Section IV.B.2, Section 404 permits are generally required during construction 

activities that could result in the fill of wetlands or waterways.  In the case of transportation, a Section 

404 permit would be required if the construction of a facility, railroad, or other form of transportation 

infrastructure involved any dredging and filling.   

For construction of a railroad, for example, a nationwide permit for Linear Transportation Projects is 

available and sets limits on the area of tidal and non-tidal waters that can be lost as a result of the 

construction activity.
65

  Individual permits must demonstrate that the permittee will avoid wetland and 

water impacts where practicable; minimize potential impacts to wetlands and waters; and compensate 

for any remaining, unavoidable impacts by enhancing or creating wetlands or waters. 

Spill Prevention Control and Countermeasure Plan 

A SPCC Plan may be required for some shipping facilities if oil is stored on site.
66

  A transportation 

facility that has a storage capacity of more than 1,320 gallons of petroleum products in aboveground 

containers or more than 42,000 gallons of oil underground, where such oil could potentially reach a 

                                                           
64 40 CFR § 122. 
65 77 FR 10184. 
66 40 CFR § 112. 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 30 Part 1.  U.S. Permitting Life-Cycle 

navigable water body either directly or indirectly, is required to develop and maintain a SPCC plan 

(although this is not a permit).  The facility owner is required to develop the plan and maintain it 

either onsite or at the nearest field office.  While the SPCC program is administered by EPA, some 

states have implemented binding regulations similar to the SPCC requirements that can be met by 

adhering to federal SPCC requirements.   

Plans must address operating procedures to prevent spills, control measures to prevent spills from 

reaching navigable waters, and countermeasures to contain and mitigate any effects from an oil spill 

that does reach navigable waters.  Plans must contain certain standard elements, including 

descriptions of the site’s layout, discharge prevention measures, designation of responsible parties, 

analysis of potential spill scenarios, and plans for spill prevention and response.   

2. Surface Mining Control and Reclamation Act 
As noted above, unlike other environmental laws that regulate coal mining, such as the CAA, 

SMCRA specifically targets coal mining and reclamation activities and has little effect on other 

industrial activities.  Given this specific focus, SMCRA also requires regulation of roads involved in 

mining. 

Regulations promulgated under SMCRA establish performance standards for roads used for surface 

and underground mining.  These performance standards establish the minimum environmental 

protection performance standards for state plans.  SMCRA Sections 816 and 817 establish 

performance standards for roads, including general provisions and additional requirements for 

primary roads.  A primary road is any road that is used for transporting coal or spoil, frequently used 

for access or other purposes for a period in excess of six months, or to be retained for an approved 

post-mining land use.  An ancillary road is any road not classified as a primary road.   

The general requirements state that roads constructed and used for transport of mined coal must 

control or prevent erosion; control or prevent damage to fish, wildlife, or their habitat; not prevent 

adherence to state or federal water quality standards; refrain from seriously altering the normal flow 

of water in streambeds or drainage channels; and use nonacid- and nontoxic-forming substances in 

road surfacing.  

3. Rivers and Harbors Act 
Section 9 of the Rivers and Harbors Act prohibits the construction of any dam, bridge, dike, or 

causeway across navigable waters without Congressional consent and the approval of the Corps.
67

  

Shipping coal by rail is often the most economical means of transport.  Railroads connecting coal 

mines to processing facilities and power plants can span great distances and cross bodies of water.  

Bridges, dikes, causeways, and other structures may need to be built to support these railroads.  Any 

coal, railroad, or other transport company that may need to build such a structure in or across 

navigable waters in order to facilitate the transport of coal is responsible for obtaining a Section 9 

permit.  Additionally, Congressional consent is needed for any dam, bridge, or dike crossing 

navigable water controlled by the federal government or multiple states.  If the water lies within the 

boundaries of a single state, consent is needed from the state legislature.  After federal or state consent 

is given, the project must be approved and permitted by the Corps.   

Before a permit is issued under Section 9, the Corps must determine that the proposed structure will 

not obstruct navigable waters.  Because a permit is issued prior to construction, no compliance 

obligation exists once the project is found not to obstruct navigable waters and a permit has been 

approved.  However, any changes to the approved plan or modifications following completion are 

subject to re-permitting.  Unapproved construction may lead to fines and dismantling of unapproved 

structures. 

Section 9 permitting does not require any public participation.  While EPA and the Corps have set 

definitions of navigable waters, there is often controversy over what qualifies as navigable waters.  
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While Section 9 is still active, permitting for new bridges today is often done under the General 

Bridge Act of 1946, with the U.S. Coast Guard acting as the permitting authority.   

Section 10 of the Rivers and Harbors Act prohibits the construction of any structure, such as a pier, 

wharf, or jetty, as well as dredging or filling, within any navigable waterway without a permit.
68

  Coal 

storage and loading facilities may be constructed along waterways to support barge transportation and 

any company, including coal companies, shipping companies, or port operators, that may need to 

build coastline infrastructure to support the transport of coal must acquire a permit under Section 10.  

For example, proposed plans to ship coal from the U.S. to Asia would require the development of 

major coal handling and export facilities on the west coast.  This infrastructure would be subject to 

Section 10 permitting.  The U.S. also uses barges to ship coal, particularly on the Mississippi and 

Ohio Rivers.  Routine dredging is performed to keep these waterways navigable. Any company 

performing dredging or dumping fill in navigable waterways to facilitate the transport of coal must 

also have a permit.   

Depending on the project, Section 10 rules may overlap with Clean Water Act requirements.  For coal 

projects involving dredging and filling, a single application may be submitted to apply for both a 

Section 10 permit and a CWA Section 404 permit.  Section 10 permitting does not require any public 

participation.  While EPA and the Corps have set definitions of navigable waters, there is often 

controversy over what qualifies as navigable waters (see footnote 45).   

4. Endangered Species Act 
As explained in more detail above, if construction of a transportation facility or other form of 

transportation infrastructure is expected to result in the take (harm or killing) of any endangered or 

threatened species, either directly or indirectly, such as through habitat destruction, an Incidental Take 

Permit may be required.
69

  In addition, ESA analysis may be required as part of the process of issuing 

a different type of permit for the project, such as a Section 404 permit.   

5. National Environmental Policy Act 
With some limited exceptions, all federal agencies must comply with NEPA before they make final 

decisions about federal actions that could have environmental impacts, including providing federal 

funding or issuance of permits, such as a permit under the Rivers and Harbors Act to upgrade a 

railroad crossing to handle coal shipments.  Thus, there is not a specific NEPA permit, although an 

analysis could be necessary in conjunction with permitting infrastructure associated with transporting 

coal, such as constructing a new export terminal.  While the federal agency may require input and 

action by the project proponent, such as the transportation company, it is the federal agency that faces 

the requirement to comply with NEPA. 

6. Outlook for Additional Regulation 
Given the long history of coal mining in the U.S., the majority of the regulatory regime for coal 

transport has been established.  However, the ongoing controversy over the extent of waterways 

regulation and the ongoing disputes over defining waters of the U.S. will continue to affect some 

projects.  In addition, as a result of declining demand for coal in the U.S. and increasing demand 

internationally, including in China, some mining companies have begun to develop export capability, 

which has proven controversial, as demonstrated currently in Washington State (see Part 2).  This 

dispute is likely to continue as long as demand for U.S. coal shifts overseas. 

 

E. Power Generation 
This section examines in more detail the regulatory requirements applicable to the combustion of coal 

at coal-fired power plants.  As shown in Table 7, the CAA provisions play a significant role in this 
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stage of coal’s life-cycle, including the National Ambient Air Quality Standards, Title V permits, the 

Clean Air Interstate Rule, NSPS, NSR, the Mercury and Air Toxics Standards under the NESHAP 

program, the Acid Rain Program, and Regional Haze.  Additionally, the Clean Water Act has 

important implications for new sources, and EPA is working to develop regulations under Section 

316(b) of the Clean Water Act, which will affect the technology existing plants must employ to 

minimize impacts to the environment resulting from cooling water intakes. Finally, CERCLA has also 

historically created potential liabilities for coal-fired power plants.   

Table 7.  Applicable Statutes During Combustion 

Statute Requirements 

Clean Air Act 

 
 New Source Review Permit 

 Title V Operating Permit  

 Acid Rain Program 

 Clean Air Interstate Rule (CAIR) 

 New Source Performance Standards (NSPS) 

 National Emissions Standards for Hazardous Air Pollutants (NESHAP) (known as 

the Mercury and Air Toxics Standards [MATS]) 

 Regional Haze Rule 

 Greenhouse Gas Reporting 

Clean Water Act  NPDES Permit 

 Section 404 Permit 

Surface Mining Control and 

Reclamation Act (SMCRA) 
 SMCRA Coal Mining Permit 

Water Withdrawals Varies by state 

Endangered Species Act  Incidental Take Permit 

Comprehensive Environmental 

Response, Compensation, and Liability 

Act (CERCLA, commonly known as 

Superfund) 

 If triggered 

 Section 108(b) 

National Environmental Policy Act  EA/EIS 

1. Clean Air Act 

National Ambient Air Quality Standards 

As part of the CAA, EPA is required to set National Ambient Air Quality Standards (NAAQS) for 

pollutants considered harmful to public health and the environment.
70

  NAAQS include both primary 

and secondary standards.  Primary standards provide public health protection, including protecting the 

health of sensitive populations such as asthmatics, children, and the elderly.  Secondary standards 

provide public welfare protection, including protection against decreased visibility and damage to 

animals, crops, vegetation, and buildings.  NAAQS currently apply to six “criteria” pollutants, 

including carbon monoxide, lead, nitrogen dioxide (NO2), ozone, particulate matter (PM10 and PM2.5), 

and SO2.  Coal power plants emit all of these pollutants, although lead and carbon monoxide are 

generally not compliance issues.   

Ambient air quality levels are monitored at monitoring stations located across the U.S.  Using these 

data, areas of the country are determined to be in either attainment or nonattainment with NAAQS.  

As noted below, the air quality designation of an area in which a power plant is located has permitting 

implications under the NSR program. Plants in areas not attaining the NAAQS could also face 

additional state-level regulation. 

States are responsible for attaining and maintaining each NAAQS through development of a State 

Implementation Plan (SIP) that incorporates all actions a state plans to take to achieve or maintain a 

NAAQS within the applicable timeframes established by the CAA.  If EPA concludes that state plans 

for meeting a NAAQS are not adequate, the EPA may impose a Federal Implementation Plan (FIP).  

To achieve attainment with NAAQS, states or EPA may require power plants to install control 

technology or meet other work practice or operating hour restrictions.   
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New Source Review 

As discussed in Section IV.A.1, prior to construction, new or modified coal power plants must obtain 

a New Source Review (NSR) permit.
71

  A common violation of NSR occurs when existing plants 

make modifications without applying for a NSR permit.  In fact, in the past decade, EPA has initiated 

several enforcement initiatives against power plants to examine whether they have complied with 

NSR during modifications.  As a result of these enforcement cases, several power plants have been 

required to install advanced technologies and pay significant fines.     

Title V Operating Permits 

As explained above, Title V permits address compliance during operation and are thus often referred 

to as operating permits.
72

  The emissions of all coal power plant pollutants, including GHGs, criteria 

pollutants, and air toxics are subject to Title V permitting.  Coal-fired power plants almost always 

surpass the applicable emission thresholds for Title V permits.
73

   

Acid Rain Program 

Unlike other EPA regulatory programs that are largely implemented through regulations developed by 

EPA, the Acid Rain Program was written directly into the CAA in Title IV.
74

  Congress designed the 

Acid Rain Program to limit power plant emissions of SO2 and NOx, the two pollutants primarily 

responsible for acid rain.  In 2010, coal-fired power plants were responsible for 98.5 percent of the 

electric generating sector’s SO2 emissions and 91 percent of the sector’s NOx emissions.   

To reduce SO2, the Acid Rain Program uses an allowance trading program.  Each allowance permits 

emission of one ton of SO2.  Allowances are issued to individual power plant units based on historic 

fuel use and emission rates.  Sources may buy, sell, bank (save), or retire allowances.  Units whose 

emissions exceed their allowance allocation must purchase allowances, whereas units that reduce 

emissions below their allocation may sell or bank allowances.  If data collected through monitoring 

reveals that a unit’s emissions have exceeded the number of allowances held, the source must pay a 

fine based on the tonnage exceeded allowance holdings.  In addition, the source must buy an 

equivalent number of allowances to offset the extra emissions.  For NOx, the Acid Rain Program 

requires the use of improved control technology at existing facilities through maximum emission rates. 

Under the program, power plants are required to install continuous emission monitoring equipment to 

show compliance and verify emissions reduction progress.  As with other permits and standards 

mandated under the CAA, Acid Rain Program requirements are required to be included in a Title V 

permit.   

Clean Air Interstate Rule 

EPA designed CAIR to address attainment of the ozone and PM NAAQS by targeting emissions from 

power plants, including coal-fired power plants, that drift from one state to another in the eastern U.S., 

known as “transport” or “interstate transport”.
75

  The two precursor pollutants targeted by the rule are 

SO2 and NOx.
76

  While the CAA requires that SIPs contain provisions prohibiting their own in-state 

sources from emitting air pollution that prevents other states from attaining or maintaining NAAQS, 

monitoring has demonstrated that states’ efforts have not been sufficient.  For some states in the 

                                                           
71 42 USC §§ 7470-7492; 42 USC §§ 7501-7515; 40 CFR § 52.41; SIP PSD requirements: 40 CFR § 51.166; SIP 

nonattainment NSR requirements: 40 CFR § 51.165; SIP minor NSR requirements: 40 CFR § 51 Subpart I. 
72 42 USC §§ 7661-7661f; 40 CFR §§ 70, 71. 
73 Any power plant that emits or has the potential to emit more than 100 tons of any regulated air pollutant per year must 

have an operating permit.  Sources that emit or have the potential to emit more than 10 tpy of any hazardous air pollutant, or 

more than 25 tpy of a combination of hazardous air pollutants, must have an operating permit as well.  New GHG rules also 

require any power plant that emits or has the potential to emit more than 100,000 tpy of CO2e must have a Title V permit.   
74 42 USC § 7651; 40 CFR §§ 72-78. 
75 42 USC § 7651; 42 USC §7426; 40 CFR §§ 96, 97. 
76 Ozone is not emitted directly, but rather formed in the atmosphere with NOx being one of the main precursor pollutants.  

Similarly, while PM may be emitted directly, for coal plants the issue is more that NOx and SO2 react in the atmosphere to 

form PM2.5. 
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eastern U.S. on poor air quality days, the air entering the state already exceeds the NAAQS, 

particularly with regard to ozone.
77

  CAIR was designed to provide a regional solution to transport of 

these air emissions. 

Under the rule, EPA established a cap-and-trade system based on state budgets of each pollutant that 

EPA calculated would substantially reduce interstate transport effects.  The program was modeled on 

the Acid Rain Program and a subsequent regional program in the northeast that targeted ozone 

attainment.  To meet emissions caps, sources have a variety of options, including installing pollution 

controls, switching fuels, or buying additional allowances.   

CAIR requirements are included in Title V permits.  Power plants found to be out of compliance are 

subject to CAA fines and may have to install additional emission controls.  As with all CAA rules, the 

public was able to comment on the proposed standards during the rulemaking process.   

In 2008, a federal court ruled that EPA had violated the Clean Air Act in several of CAIR’s design 

elements, and remanded the rule to the Agency to fix.  However, given the public health benefits of 

the rule, the court allowed EPA to implement the rule while the Agency developed a replacement rule.  

This replacement rule, finalized in 2011 and renamed the Cross-State Air Pollution Rule (CSAPR), 

was also struck down by the same court in 2012.  In that opinion, the court ordered EPA to continue 

to implement CAIR to ensure its public health protections were not lost while the Agency developed a 

replacement rule to CSAPR.  Thus, CAIR remains in place and power plants must comply with the 

rule as written, including a reduction of the pollution caps scheduled for 2015. 

New Source Performance Standards 

As noted above, CAA requires EPA to establish technology-based standards under the NSPS program 

for specific categories of stationary sources, including coal-fired power plants (see Table 8).  These 

standards establish minimum control requirements based on Best Demonstrated Technology (BDT).  

For coal-fired power plants, these controls limit PM, SO2, and NOx emissions.  

Table 8.  Coal Plant New Source Performance Standards (NSPS)78 

Plant Age PM SO2 NOx 

Before 

10/7/1997 

0.030 pounds per 

million British 

thermal units 

(lb/MMBtu) 

1.40 lb/MWh or  

0.15 lb/MMBtu 

Subbituminous Coal:  0.50 lb/MMBtu 

Bituminous Coal:  0.60 lb/MMBtu 

Anthracite Coal:  0.60 lb/MMBtu 

Before 

1/3/2005 

0.030 lb/MMBtu 1.40 lb/MWh or  

0.15 lb/MMBtu 

New:  1.60 lb/MWh 

Reconstructed:  0.15 lb/MMBtu  

1/3/2005-

3/5/2011 

0.015 lb/MMBtu 

or 0.14 pounds 

per megawatt-

hour (lb/MWh) 

1.40 lb/MWh or 

0.15 lb/MMBtu 

New:  1.0 lb/MWh 

Reconstructed:  1.0 lb/MWh or 0.11 lb/MMBtu 

Modified:  1.4 lb/MWh or 0.15 lb/MMBtu 

IGCC Plants:  1.0 lb/MWh or 1.50 lb/MWh if fuel is comprised of 

more than 50% liquid fuel 

After 3/5/2011 0.090 lb/MWh New or 

Reconstructed: 

1.0 lb/MWh 

Modified:  1.40 

lb/MWh 

New and Reconstructed:  0.70 lb/MWh 

Modified:   1.1 lb/MWh 

 

Effective control technologies have been developed to limit PM, SO2, and NOx emission and comply 

with NSPS requirements.  PM can be controlled through the use of baghouses and electrostatic 

precipitators (ESP).  Baghouses consist of a system of filters that separate PM from flue gases before 

they exit the stack.  ESPs impart a charge to particles in the flue gas stream. The particles are then 

                                                           
77 Ozone Transport Commission (OTC) Transport Team.  Presentation to the OTC Annual Meeting 24 May 2012.  Available 

at 

http://www.otcair.org/upload/Documents/Meeting%20Materials/Transport%20Tean%20Status%20Report%20for%20May%

202012%20Annual%20Mtg%20pdf.pdf.  Accessed 10 December 2012. 
78 42 USC § 7411; 40 CFR § 60 Subpart Da. 
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attracted to an oppositely-charged plate or tube and removed from the collection surface to a hopper 

by vibrating or rapping the collection surface.  Both baghouses and ESPs can reduce PM emissions by 

over 99 percent, although baghouses are more effective at controlling small particulates.   

SO2 can be removed using Flue Gas Desulfurization (FGD or scrubbers) or Dry Sorbent Injection 

(DSI).  Although several different kinds of scrubbers exist, all use a chemical reaction to separate SO2 

from power plant exhaust.  The most efficient scrubbers can reduce SO2 emissions by 99 percent.  

DSI is the injection of dry sorbent reagents that react with SO2 and other acid gases, with a 

downstream PM control device to capture the reaction products.  When used in conjunction with a 

fabric filter, DSI can capture up to 90 percent of SO2.   

NOx emissions can be reduced through catalytic reduction.  Both Selective Catalytic Reduction (SCR) 

and Selective Non-Catalytic Reduction (SNCR) control technologies are used to convert NOx into 

nitrogen and water.  Both processes use ammonia or urea as a reducing agent, but in SCR the flue 

gases pass through a catalyst, which converts more NOx into nitrogen and water.  SCR can reduce 

NOx emissions by 90 percent, whereas SNCR has a reduction rate of 25 to 30 percent.
 79

   

Each of these control technologies are expensive and have large site footprints.  However, power 

plants may be required to install them to meet NSR and NSPS emissions limitations, as well as to 

comply with CAIR and the Mercury and Air Toxics Standards (MATS), discussed below.  See Figure 

4 for an illustration of emissions controls at a coal power plant. 

Separately, on 27 March 2012, EPA proposed a carbon pollution standard for new power plants under 

the NSPS program (the “GHG NSPS”).  This rule proposes to establish limits on CO2 emissions from 

new fossil fuel-fired power plants.  Under the rule, new fossil fuel power plants, including coal-fired 

plants, with a capacity of at least 25 megawatts (MW) would have to meet a standard of 1,000 pounds 

of CO2 per megawatt-hour, approximately equivalent to a new combined-cycle natural gas power 

plant.  Unlike NSPS for criteria pollutants, the GHG NSPS would apply only to new fossil fuel power 

plants, and would not include existing facilities undergoing modifications.  If the rule is finalized as 

                                                           
79 For further detail on available control technologies, see: Northeast States for Coordinated Air Use Management 

(NESCAUM).  “Control Technologies to Reduce Conventional and Hazardous Air Pollutants from Coal-Fired Power Plants”.  

31 March 31 2011. 

Figure 4.  Sample Layout of Emissions Controls at a Coal Power Plant 

Source:  U.S. Government Accountability Office 
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proposed, any new coal-fired power plant would likely need to eventually employ carbon capture and 

storage (CCS) technology.  To allow flexibility, EPA has proposed that plant operators be allowed to 

average GHG emissions over a thirty-year period rather than annually to allow facilities time to 

develop and install adequate carbon capture and storage technology.  This rule is expected to be 

finalized in 2013. 

EPA provided numerous avenues for public participation on the GHG NSPS rule in particular.  Prior 

to developing the proposed rule for new sources, EPA held several meetings with the public and key 

stakeholders, including five formal listening sessions with affected stakeholder groups to solicit verbal 

and written comments.  Once EPA finalizes the GHG NSPS for new power plants, EPA is expected to 

propose a GHG NSPS for modified and existing sources.   

National Emissions Standards for Hazardous Air Pollutants 

In 1990, Congress amended the Clean Air Act and required EPA to study whether fossil fuel-fired 

power plants should be regulated under the NESHAP program.
80

  In response, EPA finalized the 

Mercury and Air Toxics Standards (MATS) in 2012, which limit emissions of toxic pollutants like 

mercury, acid gases, and toxic metals from new and existing coal- and oil-fired power plants.   

MATS applies to both new and existing plants, although the stringency of the standards differs.  

Section 112 of the Act requires EPA to set NESHAP for existing sources that are at least as stringent 

as the emission reductions achieved by the average of the top 12 percent best-controlled sources.  In 

contrast, new source standards are based on the best-performer in the applicable source category.  The 

below standards apply to all new and existing coal-fired power plants of at least 25 MW.   

Table 9 summarizes the emissions limits contained in MATS, as revised by a recent proposal 

affecting the new sources standards based on petitions for reconsiderations submitted to EPA. 

Table 9.  Mercury and Air Toxics Standards (MATS) for Coal Plants81 

Fuel Type HCl PM Mercury 

Existing Units 

Coal ≥ 8,300 British 

thermal units per pound 

(Btu/lb) 

0.0020 pounds per million 

British thermal units 

(lb/MMBtu) or  

0.020 pounds per 

megawatt-hour (lb/MWh) 

0.030 lb/MMBtu or 0.30 

lb/MWh 

1.2 pounds per trillion British 

thermal units (lb/TBtu) or 

0.013 pounds per gigawatts-

hour (lb/GWh) 

Low Rank Virgin Coal 0.0020 lb/MMBtu or  

0.020 lb/MWh 

0.030 lb/MMBtu or 0.30 

lb/MWh 

4 lb/TBtu or 0.040 lb/GWh 

IGCC 0.00050 lb/MMBtu or 

0.0050 lb/MWh 

0.040 lb/MMBtu or 0.40 

lb/MWh 

2.5 lb/TBtu or 0.030 lb/GWh 

New Units 

Coal ≥ 8,300 Btu/lb 0.010 lb/MWh 0.090 lb/MWh 0.0030 lb/GWh 

Low Rank Virgin Coal 0.010 lb/MWh 0.090 lb/MWh 0.040 lb/GWh 

IGCC 0.0020 lb/MWh 0.070 lb/MWh (syngas) or 

0.090 lb/MWh (natural gas) 

0.0030 lb/GWh 

 

MATS requires that semi-annual emissions reports be sent to EPA, in addition to an initial 

certification of compliance from each unit subject to regulation.  The standards also require detailed 

recordkeeping of facility emissions and operations.  EPA worked with numerous stakeholders while 

developing the MATS rule.  As with all CAA regulations, the public was able to comment on the 

proposed rule before it was finalized.  Compliance begins in 2015; however, the rule is now before the 

D.C. Circuit as it was challenged by several industry and state stakeholders. 

                                                           
80 In March 2005, EPA issued the Clean Air Mercury Rule (CAMR), which would have limited mercury emissions from 

coal-fired power plants on the eastern U.S. through a regional cap-and-trade system.  On 08 February 2008, however, the 

D.C. Circuit vacated the program as not legal under the Clean Air Act.   
81 42 USC § 7412; 40 CFR §§ 61, 63. 
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Coal power plants use several control technologies to limit mercury emissions.  Pollution controls 

targeting other pollutants, such as scrubbers, baghouses, and ESPs are able to capture some mercury.  

Mercury-specific controls are also available. 

When coal is combusted, particle-bound mercury, gaseous elemental mercury, and gaseous ionic 

mercury are released.  Particle-bound mercury is the most easily captured form of mercury, and can 

be controlled using baghouses and ESPs.  Baghouses are more efficient at capturing particle-bound 

mercury, especially when bituminous coal is being burned.  Ionic (oxidized) mercury also has a 

tendency to adhere to fly ash and other particulate material that is captured by baghouses and ESPs. 

Wet scrubber controls can reduce ionic mercury emissions.  Oxidized mercury is extremely water 

soluble and can be captured in a wet FGD (scrubber).  The catalyst in SCR systems has also been 

found to promote the oxidization of mercury.  Forcing flue gas through a SCR system prior to 

treatment with wet scrubbers therefore increases the amount of mercury that is captured.  Plants 

burning bituminous coal have reduced mercury emissions by 90 percent using a combination of SCR 

and wet scrubber controls. 

Activated Carbon Injection (ACI) is a form of pollution control that specifically targets mercury 

emissions.  When injected into flue gases, activated carbon attaches to ionic and elemental mercury, 

converting it into particle-bound mercury.  The carbon particles can then be captured using baghouses 

or ESPs.  ACI systems (excluding the baghouse) are relatively inexpensive to install, costing around 

$5/kW, and can usually be installed in less than a year if other necessary infrastructure, such as a 

baghouse, is already present. 

Adding halogen to flue gases can help improve the mercury capture rate.  Halogen helps convert 

elemental mercury to ionic mercury, which is more easily captured by both co-benefit and ACI 

controls. 

Coal selection can also be used to reduce mercury emissions.  Higher quality coals, such as anthracite, 

bituminous, and subbituminous, tend to contain less mercury than lower quality coal, such as lignite.  

Switching to coal with a lower mercury content can supplement reductions from either co-benefit or 

ACI controls.
82

 

NSPS/NESHAPs for Auxiliary Equipment at Coal-Fired Power Plants 

While MATS addresses the majority of toxic emissions at coal-fired power plants, auxiliary 

equipment may be subject to other NESHAP, including boilers not generating electricity for sale or 

emergency diesel engines.  In addition, any on-site coal processing would be subject to the coal 

processing requirements discussed above.  Any on-site turbines powered by natural gas or oil could 

have additional requirements.   

Regional Haze 

Another goal of the CAA is to reduce haze at national parks and wilderness areas across the U.S. in 

order to improve visibility in these areas.  The primary cause of regional haze is PM, which may be 

emitted directly or formed in the atmosphere from emissions of SO2 and NOx.  PM and its precursors 

come from many sources, including coal-fired power plants.  To reduce regional haze, states must 

submit reduction plans to EPA, similar to the SIPs required under the NAAQS program.  EPA has 

approval authority over regional haze plans, and may propose a federal plan if the state plan is 

inadequate.  A principal requirement under EPA’s framework Regional Haze Rule is to determine and 

require Best Available Retrofit Technology (BART) to control emissions at older (pre-CAA) coal-

fired power plants.
83

  BART is less stringent than BACT under PSD/NSR because it takes into 

account the age of the plant and several other factors that reduce available retrofit options.  While 

                                                           
82 For further detail on available control technologies, see: Northeast States for Coordinated Air Use Management 

(NESCAUM).  “Control Technologies to Reduce Conventional and Hazardous Air Pollutants from Coal-Fired Power Plants”.  

31 March 31 2011. 
83 42 USC §§ 7491-7492; 40 CFR § 51, Subpart P. 
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many states have had their plans approved, EPA has had to issue federal plans in some states.  Many 

of these plans are the subject of ongoing litigation, particularly in light of the repeated vacaturs of the 

interstate transport rules, CAIR and CSAPR, which EPA and most states expected would meet BART 

requirements. 

Mandatory Greenhouse Gas Reporting 

The combustion of all fossil fuels, including coal, leads to the creation of CO2 and other GHGs.  All 

major stationary sources of GHGs, including coal-fired power plants, are required to report annual 

GHG emissions to EPA.
84

  This rule applies to all sources that emit at least 25,000 metric tons of 

CO2e per year.  Sources use an online tool to report their GHG emissions directly to EPA, which 

verifies the data.  EPA also conducts testing at select sources to verify emissions data.  GHG reporting 

only requires facilities to submit their GHG emissions data, and does not set emissions standards or 

thresholds or require controls or reductions in emissions.  The majority of reported data is made 

available to the public through an online data tool, as shown in Figure 5.  

 

2. Clean Water Act 

NPDES Permits 

Most coal-fired power plants use water to cool steam after it passes through a turbine, returning the 

steam to its liquid state and allowing it to be reused to generate electricity.  In some cooling water 

systems, called “once-through” systems, the water used for cooling is discharged back to the local 

waterbody at substantially higher temperatures (see Figure 6).  Plants employing once-through 

cooling may withdraw up to 100 million gallons of water per day.  This intake and subsequent 

discharge of water requires a NPDES permit, as described in more detail in Section IV.B.2.  In 

                                                           
84 42 USC § 13385, 40 CFR § 98. 

EPA’s online data publication tool allows users to review information quickly and easily by filtering GHG data in a variety 

of ways including by facility, industry, location, or gas. 

Source:  EPA Greenhouse Gas Reporting Program 

Figure 5:  Screenshot of EPA GHG Reporting Tool 
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addition, limits are required for discharge of water used in other processes in the power plant, such as 

metal cleaning and cooling tower blowdown (see Section IV.F.1). 

In addition to once-through systems, power plants may also use closed-cycle cooling systems or dry 

cooling.  In a closed-cycle system, water is channeled to cooling towers after being used to cool steam; 

the water is held there to cool down and can then be reused.  Use of a closed-cycle system greatly 

reduces water use and discharges.  In a dry cooling system, steam from boilers is run through coils 

and heat is transferred directly to the surrounding air.  Dry cooling systems require virtually no water 

to be used or discharged.   

For new power plants, EPA finalized regulations for cooling water intakes under the NPDES Program 

in 2001.
85

  In general, the rule established two regulatory options.  New plants could comply with 

specific capacity, velocity, and proportional flow requirements to reduce the environmental impacts to 

fish, shellfish, eggs, and larvae and install and operate the appropriate technologies to minimize 

impacts to the fish species in the specific area.  As an alternative, plants may also elect to undertake 

site-specific studies and determine a site-specific standard taking into account a variety of site-specific 

opportunities and constraints. 

For existing power plants, EPA is in the process of developing a rulemaking imposing requirements 

that reflect the best technology available (BTA) for minimizing adverse environmental impacts.  This 

rule has been the subject of several years’ litigation.  Most recently, EPA proposed the current 

rulemaking in April 2011 and has since issued a Notice of Data Availability (NODA) that solicited 

public comments on more flexible approaches for technology requirements to minimize the intake of 

aquatic organisms.
86

  The range of technologies that could be required to be considered for power 

plants include closed-cycle cooling, modified traveling screens, limiting intake velocities, wedgewire 

                                                           
85 40 CFR § 125, Subpart I. 
86 76 FR 22173. 

Figure 6.  Once-Through and Closed-Cycle Wet Cooling System Designs 

Source:  Congressional Research Service (CRS), adapted from North American Electric Reliability Corporation.  “2010 

Special Reliability Scenario Assessment:  Resource Adequacy Impacts of Potential U.S. Environmental Regulations”.  

Available at http://www.nerc.com/files/EPA_Scenario_Final.pdf.  Accessed 15 January 2013. 

2010 Special Reliability Assessment 
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screens, and offshore velocity cap technologies (see Figure 7).  EPA has agreed under a settlement 

agreement to finalize these regulations by June 2013.   

As with other environmental provisions, the CWA allows states to impose more stringent 

requirements for power plants’ cooling systems.  And, in the absence of federal requirements under 

Section 316(b), several states have required more stringent technology standards, including at least an 

evaluation of the ability for plants to install closed-cycle cooling.  For example, the State of California 

has begun to phase-out once-through cooling at all plants within the state.
87

  Effective October 2010, 

California’s State Water Board’s policy established technology-based standards that apply to all 

existing power plants in the state that currently have the ability to withdraw over 15 billion gallons per 

day from the coastal and estuarine waters using once-through cooling.
88

  In order to ensure minimal 

disruption to the electrical generation and transmission system as plants transition, a Statewide 

Advisory Committee on Cooling Water Intake Structures has been established to review and 

coordinate implementation plans and schedules. Permittees’ NPDES permits will be reissued or 

modified as necessary to reflect changes required in response to this policy. 

Section 404 Permit 

As discussed above in Section IV.B.2, Section 404 permits are generally required when construction 

activities could result in the fill of wetlands or waterways; in the case of a power plant, a Section 404 

permit would be required if the construction of a facility involved any dredging and filling.  A power 

plant constructing a new water intake structure from a water body, for example, would require a 

Section 404 permit because of the fill material used to create the structure.  If the project involves 

construction of an electrical transmission or distribution line, a nationwide permit for Utility Line 

Activities is available.
89

  The nationwide permit for Utility Line Activities sets limits on the area that 

may be lost of tidal and non-tidal waters as a result of the construction activity.  Individual permits 

                                                           
87 California no longer has coal-fired power plants located in-state, but other states are viewing this process as a potential 

precedent should the federal rule be further delayed or substantially less stringent than expected. 
88 California State Water Resources Control Board. “Statewide Water Quality Control Policy on the Use of Coastal and 

Estuarine Waters for Power Plant Cooling.” 1 October 2010.  Available at 

http://www.waterboards.ca.gov/water_issues/programs/ocean/cwa316/docs/policy100110.pdf.  Accessed 12 December 2012. 
89 77 FR 10184. 

Clockwise from left:  

Advanced screens with 

fish return, Wedgewire 

screen with wedgewire 

screen shown to scale, 

Illustration of fish 

return, Intake with and 

without velocity cap 
Original High-Velocity 

Flow 
Velocity Cap 

Source: MJB&A  

Figure 7.  Example Cooling Water Intake Technology to Reduce Aquatic Impacts  
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must demonstrate that the permittee will avoid wetland and water impacts where practicable, 

minimize potential impacts to wetlands and waters, and compensate for any remaining unavoidable 

impacts by enhancing or creating wetlands or waters. 

3. Water Withdrawals 
Power plants that use once-through cooling systems require a large amount of water and are likely to 

require a water withdrawal permit.  As discussed in Section IV.A.5, water withdrawals are regulated 

by states and the initiator of the activity, or owner of the facility, is the permittee.  The objective of 

these permits is to ensure that water withdrawals do not affect the public interest, including the water 

rights of other users.   

4. Endangered Species Act 
As explained in Section IV.A.7, if construction of a power plant is expected to result in the “take” 

(harm or killing) of any endangered or threatened species, either directly or indirectly, such as through 

habitat destruction, an Incidental Take Permit may be required.
90

  Consideration of the Endangered 

Species Act may also be required in issuing other permits for a power plant, such as a PSD permit.  In 

2009, environmental groups successfully appealed a PSD permit for the proposed Desert Rock coal-

fired power plant on the grounds that EPA failed to complete an Endangered Species Act consultation 

with USFWS prior to issuing the permit.  The appeal argued that emissions from the power plant 

would threaten endangered fish species in the San Juan River basin.   

5. Comprehensive Environmental Response, Compensation, and Liability Act 
In addition to the current potential for a power plant site to trigger CERCLA requirements due to 

long-term use of potentially hazardous materials, CERCLA Section 108(b) gives EPA the authority to 

require that classes of facilities maintain financial responsibility consistent with the degree and 

duration of risk associated with the production, transportation, treatment, storage, or disposal of 

hazardous substances.  EPA has identified additional classes of facilities for development of 

CERCLA Section 108(b) financial responsibility requirements, including the electric power 

generation, transmission, and distribution industries, which an EPA analysis of toxics reporting data 

revealed was the sector reporting the second-largest quantity of on-site releases of hazardous 

substances.  In identifying the sector, EPA largely focused on the potential harm from and 

demonstrated releases of coal combustion residuals (CCRs or coal ash), discussed in Section IV.F.4 

below.  However, potential CERCLA financial responsibilities could pose substantial financial and 

operational requirements on coal-fired power plants.  Although EPA has not begun a rulemaking 

process, the Agency has stated it intends to carefully examine specific activities, practices, and 

processes involving hazardous substances to determine the risks they pose, as well as federal and state 

authorities, policies, and practices to address those risks, in order to determine whether requirements 

under CERCLA Section 108(b) would reduce those risks.
91

 

6. National Environmental Policy Act 
With some limited exceptions, all federal agencies must comply with NEPA before they make final 

decisions about federal actions that could have environmental impacts, including providing federal 

funding or issuance of permits.  Thus, there is not a specific NEPA permit, although an analysis could 

be necessary under limited circumstances, such as if a proposed power plant had the potential to harm 

threatened or endangered species and required an Incidental Take Permit under the ESA.  While the 

federal agency may require input and action by the project proponent, such as the power generation 

company, it is the federal agency that faces the requirement to comply with NEPA. 

                                                           
90 50 CFR § 13, 17. 
91 Identification of Priority Classes of Facilities for Development of CERCLA Section 108(b) Financial Responsibility 

Requirements; Priority Notice of Action.  73 FR 37213. 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 42 Part 1.  U.S. Permitting Life-Cycle 

7. Outlook for Additional Regulation 
Compared to the other life-cycle stages, the generation phase is currently undergoing the most 

dramatic shifts in terms of environmental requirements.  As noted above, recent and expected 

revisions to NAAQS as well as the vacatur of CSAPR will likely force states to confront all potential 

sources of reduction in criteria pollutant emissions, including power plants.  Several near-term 

statutory deadlines under the Regional Haze Program will also drive reductions in criteria pollutants.  

At the same time, the industry is beginning to implement the first-time limits on mercury and other air 

toxics, which, if upheld after ongoing litigation, will reshape the power sector.  Similarly, EPA’s 

proposed carbon pollution standard, if finalized and upheld, would essentially preclude construction 

of traditional coal-fired power plants without CCS.  However, the ongoing shift to natural gas, 

assuming prices remain low, will likely also continue to have a significant an effect on the 

composition of the generation fleet in the long-run.  In the near term, EPA’s decision regarding 316(b) 

regulations will be an area of significant focus for the industry. 

F. Combustion Waste Management 
For the waste management stage of the life-cycle of coal, the Resource Conservation and Recovery 

Act (RCRA) plays the primary role in terms of expected environmental requirements for the industry 

(see belo).  This section focuses on RCRA and the current regulatory landscape as EPA is in the 

process of evaluating how best to mitigate the environmental risks associated with the disposal and 

potential reuse of use of coal ash.  Additionally, EPA is in the process of revising standards for liquid 

wastes, known as effluents, which have not been revised since prior to the widespread adoption of 

scrubbers, which remove pollutants from air emissions but result in a more-polluted waste stream. 

Table 10.  Applicable Statutes During Waste Management 

Statute Requirements 

Clean Water Act  NPDES Permit 

 Section 404 Permit 

Surface Mining Control and Reclamation Act 

(SMCRA) 
 SMCRA Coal Mining Permit 

Endangered Species Act  Incidental Take Permit 

Resource Conservation and Recovery Act (RCRA)  RCRA permit (rule proposed 2010; requirements not yet effective) 

Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA, 

commonly known as Superfund) 

 If triggered 

 Section 108(b) 

National Environmental Policy Act  EA/EIS 

 

1. Clean Water Act 

NPDES Permits 

Coal combustion waste impoundments may require NPDES permits to prevent water contaminated by 

these wastes from entering the waters of the U.S.  They may be included in power plant NPDES 

permits, rather than separate permits only addressing the waste phase.  EPA has set national effluent 

guidelines for power plants for existing steam electric power plants that establish minimum quality 

standards for water discharged from steam electric power plants, including from fly ash and bottom 

ash transport water, metal cleaning wastes, once-through cooling water, and cooling tower blowdown.  

EPA is in the process of updating these effluent limitation guidelines (ELGs), which may add 

requirements for discharges from ash ponds and flue gas desulfurization (FGD; scrubber) air pollution 

controls, which were not prevalent when the ELGs were last revised in 1982.  Pollutants addressed in 

ELGs include total suspended solids, oil and grease, copper, iron, and chlorine.  Water discharged to a 

publicly-owned treatment works must also meet pretreatment standards.  EPA is currently facing an 

April 2013 deadline to propose a revision to these standards, and on 15 January 2013, EPA sent the 

regulatory language to the Office of Management and Budget for review.  Power plant operators are 

expected to carefully weigh how requirements of this rule would interact with other recent rules, 
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including MATS, which has the potential to increase the toxicity of effluents, including discharge 

from pollution control equipment. 

In 2010, EPA issued interim guidance to permitting authorities for developing effluent limits for 

wastewater discharges from FGD systems and coal ash impoundments at power plants.
92

  The 

guidance lists pollutants that may be contained in effluent in concentrations exceeding water quality 

criteria (including for several metals, chloride, and nitrate), as well as EPA’s national recommended 

water quality criteria for those pollutants. 

Section 404 Permits 

As discussed above in Section IV.B.2, Section 404 permits are generally required when construction 

activities could result in the fill of wetlands or waterways; in the case of coal combustion waste 

management, a Section 404 permit might be required if construction of a waste impoundment or 

landfill involved infill of waters with fill material.   

2. Surface Mining Control and Reclamation Act 
As noted above, unlike other environmental laws that regulate coal mining, such as the CAA, 

SMCRA specifically targets coal mining and reclamation activities and has little effect on other 

industrial activities.  Given this specific focus, SMCRA also requires regulation of coal mine waste, 

including post-combustion coal ash waste disposed of at a mining site, as discussed in Section IV.B.3 

above. 

Regulations promulgated under SMCRA establish performance standards for disposal of coal mine 

waste, including additional specific requirements for refuse piles, impounding structures, burning and 

burned waste utilization, and disposal of non-coal mine waste (e.g., paints, garbage, and abandoned 

mining machinery).  For example, all coal mine waste disposed of in a location other than the mine 

itself must be placed in disposal areas approved by the appropriate regulatory authority (e.g., state 

regulatory authority or OSM).  SMCRA Section 816.83 requires that coal mine waste be hauled or 

conveyed and placed for final placement in a controlled manner to minimize adverse effects of 

leachate and surface-water runoff on surface and ground water quality and quantity, ensure stability 

and prevent movement during and after construction, ensure that the final disposal facility is suitable 

for reclamation and re-vegetation compatible with the natural surroundings and the approved post-

mining land use plan, not create a public hazard, and prevent combustion.  Coal mine waste material 

from activities located outside a permit area, such as post-combustion coal ash waste, may only be 

disposed of in the permitted area if approved by the regulatory authority.  The applicant would be 

required to demonstrate that such disposal would meet all otherwise-applicable standards. 

3. Endangered Species Act 
As Section IV.A.7 explains in more detail, if construction of a coal ash impoundment is expected to 

result in the take (harm or killing) of any endangered or threatened species, either directly or 

indirectly, such as through habitat destruction, an Incidental Take Permit may be required.
93

  In 

addition, issuance of a Section 404 or other permit could require an Endangered Species Act analysis. 

                                                           
92 EPA Office of Wastewater Management. “Attachment A - Technology-based Effluent Limits Flue Gas Desulfurization 

(FGD) Wastewater at Steam Electric Facilities” and “Attachment B - Water Quality-Based Effluent Limits Coal Combustion 

Waste Impoundments.” 7 June 2010.  Available at: http://www.epa.gov/npdes/pubs/steamelectricbpjguidance.pdf and 

http://www.epa.gov/npdes/pubs/wqp-coalcombustionwasteimpoundments.pdf, respectively.  Accessed 12 December 2012. 
93 50 CFR §§ 13,17. 
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4. Resource Conservation and Recovery Act 
Since the 2008 failure of the surface impoundment at the Tennessee Valley Authority’s Kingston 

facility (see Figure 8), EPA has been working to establish regulations for storing coal ash.
94

  On 21 

June 2010, EPA released two proposed regulatory options to address disposal of coal ash, an initiative 

stalled since 2000.  Prompted by the publicity surrounding the December 2008 spill, the final rule 

would be the first national rules regarding disposal of these wastes.  The two options included: 

 Regulations under RCRA Subtitle C – coal ash and scrubber waste, when destined for 

disposal in landfills or surface impoundments, would be subject to regulation as a hazardous 

waste. 

 Regulations under RCRA 

Subtitle D – coal ash and 

scrubber waste would be 

regulated as a non-hazardous 

waste. 

EPA stated that both proposals would 

ensure that protective controls, such as 

liners and groundwater monitoring, are 

in place at new landfills to protect 

groundwater and human health.  Existing 

surface impoundments would also 

require liners, although the rules would 

provide incentives to close 

impoundments and transition to landfills.  

EPA also stated that both proposals 

would continue to allow beneficial reuse 

of coal ash, such as in cement or wallboard.   

The major differences between the two options are summarized in Table 11. 

Table 11.  Major Differences Between RCRA Options 

 

Subtitle C 

(Hazardous Waste) 

Subtitle D 

(Solid Waste) 

Effective Date 

Timing will vary from state to state, as 

each state must adopt the rule 

individually, which can take 1–2 years or 

more  

Six months after final rule is 

promulgated for most provisions; certain 

provisions have a longer effective date 

Enforcement State and Federal enforcement  
Enforcement through citizen suits; states 

can act as citizens 

Corrective Action Monitored by authorized States and EPA  Self-implementing 

Financial Assurance Yes  
Considering subsequent rule using 

CERCLA 108 (b) Authority 

Permit Issuance 
Federal requirement for permit issuance 

by states  
No 

Requirements for Storage, Including 

Containers, Tanks, and Containment 

Buildings 

Yes  No 

Surface Impoundments Built Before 

Rule is Finalized 

Remove solids and meet land disposal 

restrictions; retrofit with a liner within 

five years of effective date.  Would 

effectively phase out use of existing 

surface impoundments  

Must remove solids and retrofit with a 

composite liner or cease receiving CCRs 

within 5 years of effective date and close 

the unit 

                                                           
94 Also referred to as coal combustion by-products (CCBs), coal combustion residuals (CCRs), and coal combustion waste 

(CCW). 

NRDC Photo 

Figure 8.  Kingston, Tennessee Coal Ash Spill (2008) 
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Table 11.  Major Differences Between RCRA Options 

 

Subtitle C 

(Hazardous Waste) 

Subtitle D 

(Solid Waste) 

Surface Impoundments Built After 

Rule is Finalized 

Must meet Land Disposal Restrictions 

and liner requirements.  Would 

effectively phase out use of new surface 

impoundments 

Must install composite liners.  No land 

disposal restrictions 

Landfills Built Before Rule is 

Finalized 

No liner requirements, but require 

groundwater monitoring  

No liner requirements, but require  

groundwater monitoring 

Landfills Built After Rule is 

Finalized 

Liner requirements and groundwater 

monitoring  

Liner requirements and groundwater 

monitoring 

Requirements for Closure and Post-

Closure Care 
Yes; monitored by States and EPA  Yes; self-implementing 

 

EPA’s cost-benefit analysis for the two approaches favors a Subtitle C approach, with the Agency 

estimating benefits of between $87 billion and $102 billion over 50 years, compared to benefits under 

a Subtitle D approach of between $35 billion and $42 billion.  EPA estimates the costs to industry 

over the same time period to be $20.3 billion under Subtitle C and $8.1 billion under Subtitle D.   

On 18 January 2012, environmental groups, including the Environmental Integrity Project, Sierra 

Club, Appalachian Voices, and Earthjustice sent EPA a notice of intent to sue to force a deadline for 

the final rule.  They filed litigation 05 April 2012, reiterating claims that EPA has failed to comply 

with RCRA Section 2002(b), through which the Agency is required to review, and if necessary revise, 

all regulations issued under the act at least every three years.  The complaint argues that “EPA’s 

longstanding failure to complete a review” of existing coal ash rules “and revise the regulation 

accordingly pursuant to Section 2002(b) of RCRA constitutes a failure of the Administrator to 

perform any act or duty under this chapter which is not discretionary.”  

EPA had targeted late 2012 for a first-time analysis of the potential health risks from reuse of ash in 

products, which is expected to inform and potentially delay the final coal ash disposal rule into 2014. 

5. Comprehensive Environmental Response, Compensation, and Liability Act 
All RCRA hazardous wastes are also designated as hazardous substances under CERCLA.  Thus, if 

EPA’s final rule designates coal ash as a hazardous waste, coal ash disposal sites could be subject to 

CERCLA.  However, under the Subtitle D (non-hazardous) option, EPA would be required to pursue 

a subsequent rule using CERCLA 108(b) authority to require financial assurance demonstrations.  As 

noted above, EPA has begun this process by identifying the electric power generation, transmission, 

and distribution industry as an additional class of facilities targeted for development of CERCLA 

Section 108(b) financial responsibility requirements.  EPA’s analysis largely focused on the potential 

harm from and demonstrated releases of coal ash impoundments.   

6. National Environmental Policy Act 
With some limited exceptions, all federal agencies must comply with NEPA before they make final 

decisions about federal actions that could have environmental impacts, including providing federal 

funding or issuance of permits.  Thus, there is not a specific NEPA permit, although an analysis could 

be necessary under limited circumstances, such as if a proposed coal ash disposal site had the 

potential to harm threatened or endangered species and required an Incidental Take Permit under the 

ESA.  While the federal agency may require input and action by the project proponent, such as the 

power generation or separate waste management company, it is the federal agency that faces the 

requirement to comply with NEPA. 

7. Outlook for Additional Regulation 
While the SWDA does not play a major role in coal waste disposal today, Congress has discussed 

legislation that could change this status.  The U.S. Senate considered the Coal Ash Recycling and 

Oversight Act in August 2012 in an attempt to preempt EPA regulation of coal ash under RCRA.  The 

bill would have established a state permitting system for coal ash disposal and management under the 

SWDA—rather than RCRA—and would likely have allowed for more widespread reuse of coal ash in 
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products such as road fill and wallboard.  Amendments to the SWDA would provide federal 

guidelines for the state permitting system.  While Congress did not pass this bill in 2012, it could be 

reintroduced in a subsequent Congress, particularly if EPA were to finalize a rule designating coal ash 

as hazardous waste under RCRA.  Currently, EPA is evaluating both proposed options under RCRA 

and completing a study on the potential health impacts and benefits of coal ash reuse, which is 

expected to inform EPA’s final rule, now expected in 2014.  Additionally, EPA action on expanding 

CERCLA 108(b) requirements could prompt similar Congressional action. 
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Part 2.  U.S. Case Studies 

The following case studies illustrate examples of where the environmental laws described in Part 1 

have been implemented in practice as well as examples of where states have developed requirements 

that are more stringent than the federal requirements.   

A. Case Studies  

1. Spruce Mine Mountaintop Removal Mining Controversy 
As discussed in Section III.A of Part 1, controversy has grown along with the prevalence of the coal 

mining technique descriptively named mountaintop removal mining.  This type of mining, while 

limited in geographic scope, has become the predominant method of mining in several states, 

including West Virginia.  In January 2011, EPA sought to rescind a mountaintop removal permit 

issued under the Bush Administration for the Spruce Mine expansion.  Courts later overturned this 

action.  This case study examines the controversy surrounding this mine and mountaintop removal 

mining overall.   

The Project 

Spruce No. 1 Mine is an existing surface coal mining operation in West Virginia (see Figure 9).  A 

proposed 2,300-acre expansion would be one of the largest mountaintop removal mining projects in 

the U.S., producing 44 million tons of coal over 15 years, burying more than seven miles (11.3 

kilometers) of streams, and affecting an additional ten miles of streams (16 kilometers).  The owners 

had originally proposed the expansion as 3,113 acres, but reduced the scope in order to secure a 

permit from the U.S. Army Corps of Engineers in 2007. 

Army Corps of Engineers Approved a Section 404 Permit for the Spruce Mine 

The Spruce Mine project has been the subject of litigation since 1998 as local residents challenged the 

project.  Residents sued the State of West Virginia as well as the Corps for not preventing substantial 

environmental harm associated with mountaintop removal activities at this and nearby projects.  

Specifically, residents claimed that SMCRA required the state to enforce OSM’s 1983 buffer zone 

rule, which aimed to protect streams from coal mining.  Further, residents alleged that the Corps was 

improperly issuing permits allowing disposal of waste in waters of the U.S. with significant impacts 

under the nationwide permit program, contrary to the CWA.  In response to this litigation, the federal 

agencies agreed to complete a Programmatic Environmental Impact Statement to assess the 

cumulative effects of mountaintop removal mining.  In addition, the Corps also agreed to require 

proposed valley fills in West Virginia of at least 250 acres to be permitted by individual, not 

nationwide, permits.  Litigation on other issues continued until the Supreme Court denied appeal in 

2002.
95

 

In 2007, the Corps issued a Section 404 permit.  The court elected to delay ruling on subsequent 

challenges to the 2007 permit until EPA made a decision on challenging the permit.  During this time, 

the mine operator and EPA agreed the company could perform limited mining activities within the 

previously-disturbed watershed. 

EPA Rescinded the Permit for the Spruce Mine 

However, in October 2009, EPA began the process to prevent final project approval.  In March 2010, 

EPA issued a preliminary determination that the mine would cause unacceptable impacts.  EPA then 

held a public hearing in May 2010, and EPA Regional Administrator Shawn Garvin formally 

recommended a veto in October 2010.   

                                                           
95 Congressional Research Service (CRS).  Mountaintop Mining:  Background on Current Controversies.  01 August 2012.  

Available at http://www.fas.org/sgp/crs/misc/RS21421.pdf.  Accessed 07 December 2012. 
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In January 2011, EPA rescinded the 2007 permit.  In 

a statement, EPA stated that the Spruce Mine 

“would use destructive and unsustainable mining 

practices that jeopardize the health of Appalachian 

communities and clean water on which they depend.”  

Relying on Section 404 of the Clean Water Act, 

EPA argued that the project’s planned valley fills 

would harm the area’s water quality, habitat, and 

wildlife.  The Clean Water Act gives EPA the 

authority to intervene in a Section 404 permit if the 

Agency determines a fill is too harmful or could be 

averted, although this authority has rarely been used.  

In the statement, EPA further argued that the 

company’s proposed practices “will lead to 

unhealthy levels of salinity and toxic levels of 

selenium that turn fresh water into salty water.”
96

   

Court Overturned EPA Decision 

In March 2012, a federal court reversed EPA’s 

revocation of the permit, ruling that EPA’s January 

2011 decision to rescind the permit exceeded the Agency’s authority and violated federal law.  Thus, 

the court directed that the permit remain valid and that the project could proceed.   

Next Steps 

While EPA’s action in this case was overturned and the proposed expansion is expected to proceed, 

new permits are expected to face higher hurdles in light of EPA’s aversion to projects with such 

significant impacts.  EPA adopted new environmental guidelines for mountaintop removal mining in 

July 2011, as discussed in Section IV.B.2 of Part 1 (page 19).  Although these guidelines were vacated 

in 2012, further rulemakings are likely.  EPA continues to review other pending permits.  At the time 

of the court’s decision, the Corps under the Obama Administration had approved over 100 Section 

404 permits allowing valley fill in conjunction with mountaintop removal mining. 

2. Permitting of Coal Export Terminals in the Pacific Northwest 
Five coal export facilities have been proposed for construction in the western states of Oregon and 

Washington.  These include four coastal shipping ports and one inland transfer site where coal would 

be moved from railcars to barges for transport to a port downriver.  The permitting process for these 

projects sheds light on how state and federal agencies are jointly involved in regulating the transport 

of coal from the mine to the point of use. 

Coal Exports from the U.S. 

As shown in Figure 10, coal exports from the U.S. fluctuate with market prices, but in recent years the 

low price of natural gas has reduced the domestic use of coal for electricity generation.  Coal 

producers have thus offset declining domestic usage by tapping into strong demand in Asia.  

Historical exports of coal, primarily from eastern and southeastern ports, include a mix of 

metallurgical (high heat content) and steam (lower heat content) coal from eastern and Midwestern 

mines.  The terminals in the Pacific Northwest would provide a path to Asia’s markets for western 

coal (primarily steam coal) produced in Wyoming and Montana (see Figure 11).  

                                                           
96 EPA Office of Water. “EPA Halts Disposal of Mining Waste to Appalachian Waters at Proposed Spruce Mine.” 13 

January 2011.  Available at 

http://yosemite.epa.gov/opa/admpress.nsf/ec5b6cb1c087a2308525735900404445/6b9ecfafebce79a5852578170056a179!Ope

nDocument. Accessed 16 January 2013. 

The proposed Spruce Mine will fill the green valley to the 

right of the existing mining operations.   

Picture Courtesy Vivian Stockman of the Ohio Valley 

Environmental Coalition; Flyover courtesy of SouthWings. 

From the Earthjustice via Climate Science Watch. 

Figure 9.  Spruce Mine 
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Environmental Issues 

Environmental issues associated with coal 

exports include the immediate, local 

effects as well as longer term global 

effects.  Combined, the five proposed 

terminals could add 150 million tons of 

export capacity, more than doubling the 

export volume projected for 2012.  

Opponents of the proposed terminals cite 

local environmental issues due to coal 

dust, locomotive emissions, traffic delays 

at rail crossings, and derailment risks.  In 

addition, coastal port development would 

involve impacts on wetlands, fish 

populations, wildlife habitat, and cultural 

sites. 

More broadly, the export of western U.S. coal could stimulate demand and lead to higher coal 

consumption than would occur otherwise, since U.S. coal could be cheaper than other alternatives. 

Permitting Outlook  

The permitting decision falls into the hands of local, state, and federal agencies.  Furthest along in the 

process, the Gateway Pacific Terminal at Cherry Point in northwestern Washington State is under 

review by the Corps, the Washington Department of Ecology, and relevant county officials.  However, 

the process is only in the initial stages under NEPA, which includes a review of anticipated air, water, 

and wetland impacts from the proposed project as well as associated changes to rail infrastructure.   

Under NEPA, the project has been determined to require an Environmental Impact Statement (EIS).  

The Corps is overseeing the process and the EIS scoping period ended in January 2013.  The scoping 

period is the initial solicitation of public input, including with regard to whether the project should be 

Figure 10.  Historical U.S. Coal Exports 

Source:  U.S. Energy Information Administration 

Figure 11.  Locations of Proposed Coal Export Terminals 

Source:  Oregon Public Broadcasting 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

 50 Part 2.  U.S. Case Studies 

considered narrowly or broadly.  After the close of the scoping period, the Army Corps will announce 

the intended scope of the study. 

A key question in this review is whether the environmental impacts from the project should be 

considered alongside potential consequences from the other four proposed coal export terminals.  The 

cumulative increase in global CO2 emissions resulting from 150 million additional tons of coal exports 

would significantly impede efforts to reduce global GHG emissions.  If the agencies determine that 

the EIS must include GHG emissions, the complexity of the review could push the draft EIS date past 

the scheduled 2014 timeframe.  In addition, the consideration of GHG impacts could significantly 

lower the likelihood that the project receives full permit approvals. 

The Cherry Point terminal has been the subject of numerous stakeholder hearings.  Public officials 

from Seattle, as well as in the neighboring states of Oregon and California, have expressed support for 

a comprehensive scope and stringent review in the EIS.  EPA also supports this path.  Industry and 

labor groups favor a narrower scope, citing potential job and economic benefits from the development.  

It is not yet clear which path the incoming governor of Washington will support, although despite the 

dozens of stakeholders and many agencies involved with the project, the EIS scoping decision 

ultimately rests with the Corps. 

3. Maryland Healthy Air Act 
The Maryland Legislature passed the Maryland Healthy Air Act in 2006. The Act requires the 

Maryland Department of the Environment (MDE) to develop regulations to reduce emissions of NOx, 

SO2, and mercury at seven Maryland coal fired power plants.  In addition, the Act directed the state to 

join the Regional Greenhouse Gas Initiative (RGGI) (see Section A.5 of this part) to reduce CO2 

emissions from in-state power plants.  

Program Structure and Requirements 

Similar to the Acid Rain Program, the Act employs a cap-and-trade system.  The law required reduce 

NOx reductions of 70 and 75 percent by 2009 and 2012, respectively.  It also requires reductions in 

SO2 by 80 and 85 percent by 2010 and 2013, respectively.  It further requires reductions in mercury 

emissions by 80 and 90 percent by 2010 and 2013, respectively.  

Each affected facility received an emissions budget and was allocated SO2 and NOx allowances.  The 

Act allows emissions averaging across companies – an affected facility may emit more than the 

emissions budget set for that facility as long as the cumulative emissions budget for all of an owner’s 

facilities is not exceeded. In other words, a limited trading system allows companies to trade 

allowances between their own plants, but allowances cannot be traded across companies. Without the 

option to buy allowances, the only option for companies to reduce emissions is to install pollution 

control technology or reduce operating hours.  

Beginning 01 December 2007 and each year thereafter, all affected facilities are required to submit a 

report detailing SO2, NOx, mercury, and CO2 emissions, as well as a compliance plan.  Exceeding 

annual emission budgets will result in monetary fines and allowance surrender penalties.  

In addition to air quality benefits, these measures are also intended reduce nitrogen deposition in the 

Chesapeake Bay in the state. More than one-third of the nitrogen pollution entering the Chesapeake 

Bay is estimated to originate from air pollution.  

Results 

In the first two years of the program, Maryland’s large coal-fired power plants reduced SO2 and 

mercury emissions by over 85 percent.  NOx emissions were cut almost 65 percent from the year 

before.  Over $2 billion in pollution control technology was installed to achieve these reductions.   

To achieve the emission reductions necessary to comply with the HAA, Constellation—an owner of 

several power plants in Maryland—constructed a comprehensive Air Quality Control System at its 

Brandon Shores plant, consisting mainly of a flue gas desulfurization system and a fabric filter with 

sorbent injection.  Brandon Shores is a 1,286 MW coal plant that consists of two 643 MW units. The 

new scrubber installation and other environmental controls have the capability to remove at least 95 
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percent of existing SO2 emissions and reduce 90 percent of existing mercury emissions from the plant.  

In addition, Brandon Shores installed NOx controls (selective catalytic reduction and low-NOx burners) 

to reduce NOx emissions by 90 percent. Groundbreaking for the construction phase of the project 

began in June 2007 and construction was completed in September of 2009 for a total construction 

time of approximately 26 months. The total cost was approximately $885 million.   

4. State of Delaware Tackles Air Pollution with Comprehensive Regulation 
 Delaware is a small state in the eastern U.S. with few major sources of air pollution within its borders, 

but significant amounts of pollution transported from other states.  As shown in Figure 12, the 

Appalachian Mountains and the 

Atlantic Ocean combine with the 

overall west-to-east wind pattern in 

the continental U.S. to funnel 

transported air pollution east and 

north from the coal-intensive Midwest 

and Southeast, respectively, up the 

eastern seaboard and into Canada.  

Thus, given this additional transport 

burden as well as the small universe 

of sources in the state, Delaware air 

quality managers are forced to seek 

innovative sources of all possible 

emissions reductions as well as to 

push for regional and national 

reductions. 

When Delaware enacted the Electric 

Generating Unit Multi-Pollutant 

Regulation in 2006, the state was facing NAAQS attainment deadlines for PM and ozone as well as 

new federal obligations under the then recently-promulgated Clean Air Interstate Rule (CAIR) and 

Clean Air Mercury Rule (CAMR) (see sidebar, Vacated Rules Helped Drive Reductions in Delaware).  

In response to this confluence as well as upcoming Regional Haze obligations, the State of Delaware 

developed 2006’s Multi-Pollutant Regulation.  Despite the vacaturs of CAIR and CAMR, Delaware 

has proceeded with implementing the rule to address ongoing ozone and PM non-attainment concerns 

as well as to reduce mercury emissions in advance of federal requirements. 

The Rule Requires Power Plants to Meet Stringent Emissions Limits  

Delaware’s rule includes more stringent standards than those established by EPA, particularly at the 

time the rule was finalized.  The rule establishes maximum emission rates for SO2, NOx, and mercury 

emitted by coal- and oil-fired power plants with a capacity of at least 25 MW (see Table 12, which 

compares Delaware’s limits with federal requirements).  The rule also establishes source-specific 

annual emission budgets in tons for SO2, NOx, and mercury.  To demonstrate compliance, coal-fired 

power plants must install continuous emissions monitoring systems.  Plants are required to meet strict 

recordkeeping and compliance plan requirements.  Exceeding emission rates or annual pollutant 

budgets results in fines for power plant owners.  The rule does not replace units’ federal CAIR 

requirements, although meeting the emissions rate standards likely meets CAIR for the vast majority 

of units because CAIR assumed higher emissions rates to develop states’ emissions budgets.   

Figure 12.  State of Delaware and Prevailing Winds for 

Pollutant Transport 
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Additionally, while the rule does 

not include specific emission rates 

or tonnage caps for other pollutants, 

the rule has reduced emissions of 

hydrochloric acid (HCl) and 

hydrogen fluoride (HF) as well.  

HCl and HF are acid gases 

classified by EPA as hazardous air 

pollutants.  Meeting these state-

level standards has positioned 

Delaware power plants well to 

comply with EPA’s recent 

Mercury and Air Toxics Standards 

(MATS), discussed in Section 

IV.E.1 of Part 1. 

Rule Development Process 

In developing both the rule 

structure and numerical limits, the 

Delaware Department of Natural 

Resources and Environmental 

Control (DNREC; the state-level 

environmental agency) held work 

sessions with stakeholders, 

including power plant owners and 

operators.   

Comparison to Federal Standards 

In general, this rule is more stringent than corresponding federal regulation.  As Table 12 shows, 

Delaware’s SO2 standard appears less strict, although it applies to existing units as well, whereas the 

federal NSPS applies only to new, reconstructed, and modified units. 

Table 12.  Federal Regulations vs. Delaware Multi-Pollutant Regulations 

 SO2 NOx Mercury 

Federal Standards  

SO2 and NOx from 

2006 NSPS 

 

Mercury from MATS 

requirements for 

existing sources 

burning coal ≥ 8,300 

Btu/lb 

1.40 pounds per megawatt-

hour (lb/MWh) or 

 0.15 pounds per million 

British thermal units 

(lb/MMBtu) 

New:  1.0 lb/MWh 

 

Reconstructed:  1.0 lb/MWh 

or 0.11 lb/MMBtu 

 

Modified:  1.4 lb/MWh or 

0.15 lb/MMBtu 

 

IGCC Plants:  1.0 lb/MWh or 

1.50 lb/MWh if fuel is 

comprised of more than 50% 

liquid fuel 

1.2 lb/TBtu or 

 0.013 lb/GWh 

Delaware Multi-

Pollutant Standards 

0.26 lb/MMBtu 0.125 lb/MMBtu 0.60 lb/TBtu 

5. Regional Greenhouse Gas Initiative 
The Regional Greenhouse Gas Initiative (RGGI) program applies to fossil fuel-fired electric 

generating units that are 25 MW and larger in nine Mid-Atlantic and Northeast states.  There are 

approximately 168 covered electric generating units in the current RGGI region, which are referred to 

Vacated Rules Helped Drive Reductions in Delaware 

CAIR.  In 2005, EPA issued the Clean Air Interstate Rule 

(CAIR), building on progress made under a previous 

interstate agreement to reduce the transport of ozone and 

PM2.5 in the eastern U.S. CAIR requires that 27 eastern 

states and the District of Columbia that contribute to ozone 

and/or PM2.5 nonattainment problems in downwind states 

achieve further reductions in SO2 and NOx emissions from 

power plants and/or other sources. 

After vacating CAIR earlier in 2008, on 23 December 2008, 

the D.C. Circuit sent the rule back to EPA to rewrite, while 

leaving the program in place until the Agency issued a 

replacement rule in order to preserve the rule’s expected 

public health benefits. On 07 July 2011, EPA published the 

final CAIR replacement rule, renaming it to the Cross-State 

Air Pollution Rule (CSAPR). That rule sought to limit SO2 

and/or NOx emissions from power plants in 28 states, 

although that rule was itself stayed and then vacated on 21 

August 2012.  At the court’s direction, CAIR remains in 

effect for the foreseeable future. 

CAMR.  In March 2005, EPA issued the Clean Air Mercury 

Rule (CAMR), which would have limited mercury emissions 

from coal-fired power plants on the eastern U.S. through a 

regional cap-and-trade system.  On 08 February 2008, 

however, the D.C. Circuit vacated the program as not legal 

under the Clean Air Act.   
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as “CO2 Budget Sources.”
97

  The program works through a CO2 cap-and-trade system.  This system 

differs from most in the U.S. in that rather than allocating CO2 allowances at no cost to CO2 Budget 

Sources, the RGGI program auctions the vast majority of allowances and the states invest the auction 

proceeds in energy efficiency, renewable energy, and other GHG-reducing technologies and strategies.  

Occasionally, states have chosen to divert a portion of proceeds to general operating accounts.   

Emissions Cap 

Beginning in 2009, emissions from CO2 Budget Sources were capped in the then ten-state region at 

2009 levels (approximately 188 million tons CO2 annually).  Under the original design of the program, 

this cap level was scheduled to remain in place through 2014.  Beginning in 2015, the cap level was 

scheduled to be reduced 2.5 percent per year to achieve a 10 percent reduction from current levels by 

2018.  However, other forces, such as low natural gas prices, fuel switching, relatively mild 

temperatures, and reduced demand associated with the recent recession, have resulted in emissions 

well below the levels anticipated when RGGI was developed.  In fact, 2012 CO2 emissions are 

initially estimated at only 91 million tons. 

Program Review 

In the original RGGI Memorandum of Understanding (MOU) the RGGI states agreed to conduct a 

comprehensive program review beginning in 2012.  The program review includes program successes, 

impacts on electricity prices and electric system reliability, whether additional reductions after 2018 

should be implemented, electricity imports and emissions leakage, and carbon offsets.  While all 

program design elements are being evaluated, the main focus is on the level of the CO2 cap.  The 

RGGI states are currently considering changes to the program starting in 2014 or 2015.  

6. Maryland Coal Ash Management 
As noted in Section IV.F.4 of Part 1, the U.S. lacks federal rules regulating the disposal of coal 

combustion residuals or coal ash.  As discussed, EPA is currently considering coal ash regulation 

under the Resource Conservation and Recovery Act (RCRA) and proposed two regulatory options in 

2010.  However, in the absence of federal regulation, states have taken action to implement their own 

coal ash management rules, including the State of Maryland, which implemented comprehensive coal 

ash regulation in 2008. 

Contamination Prompts New Requirements 

In the past, Maryland had two means to regulate coal ash —water discharge permits through the 

NPDES program or mining permits.  However, Maryland experienced two instances of significant 

contamination, including of drinking water and surface waters, which forced the state to examine how 

to better to regulate the disposal of coal ash.  Additionally, Maryland has recognized that its Healthy 

Air Act (described above) will require pollution control equipment to reduce SO2 emissions from 

power plants, which will result in additional combustion wastes.   

The Maryland regulations establish standards for the disposal of coal ash as well as for its use in mine 

reclamation.
98

  Under these rules, disposal is subject to the same requirements as industrial solid waste 

landfills, including for example, leachate collection, groundwater monitoring, the use of liners, and a 

regular assessment of the contaminants in the coal ash.  Solid waste disposal landfills must also meet 

all local zoning and land use requirements as well as the applicable solid waste management plans.  

coal ash landfills and mine reclamation sites must also install dust control measures and conduct post-

closure monitoring and maintenance.  In addition, power plants and other facilities that generate coal 

ash must annually report to the state environmental agency how their ash was used or disposed as well 

as plans for future disposal or use. 

                                                           
97 New Jersey left RGGI beginning in 2012; litigation is ongoing. 
98 COMAR §§ 26.04.10, 26.20.24, 26.21.04. 
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Maryland Considers Regulating Beneficial Reuse 

MDE is also proposing to regulate the use of coal ash for beneficial uses, meaning “the use of coal 

combustion by-products in a manufacturing process to make a product, or as a substitute for a raw 

material or commercial product, which, in either case, does not create an unreasonable risk to public 

health or the environment as determined by the Department.”
99

  Coal ash can be recycled for use in 

many applications such as concrete and wallboard production, road base aggregate, and structural fill.  

The proposed regulation would allow encapsulated beneficial uses of coal ash and also allow coal ash 

be used for un-encapsulated beneficial purposes, albeit with more restrictions.  To protect water 

quality and the environment, anyone proposing to use coal ash used for beneficial purposes would be 

required to demonstrate that it is not a significantly leachable material.  Stakeholders submitted 

comments to the state in 2010 and are currently under review.   

B. Public Participation 
In addition to the public participation requirements included in the environmental statutes, several 

broader U.S. laws address public participation and information availability.  These laws intend to 

backstop issue-specific laws, such as the CAA, CWA, and non-environmental laws, with standard 

procedures that ensure the public is informed of and has the opportunity to influence proposed 

regulations. 

1. Administrative Procedure Act (APA) 
The Administrative Procedure Act (APA) regulates how federal agencies, such as EPA, develop and 

issue rules.
100

  A major component of the APA guarantees public participation in agencies’ 

rulemaking processes.  This includes publishing proposed and final rules in a single, accessible 

location (e.g., the daily Federal Register) and the establishment of an adequate public comment period 

on proposed rules.  The APA also establishes a judicial review process.  This process allows federal 

courts to directly review agency action, including final rules and permits.  The impact of the APA is 

clearly visible during the development of new regulations such as those under the CAA and CWA, 

during which public participation and transparency are considered major priorities. 

EPA’s recent experience with the NESHAPs for industrial, commercial, and institutional boilers (e.g., 

non-utility boilers) is illustrative of the public participation safeguards built into the APA and 

individual laws, such as the Clean Air Act, which often extend the rulemaking process but result in a 

stronger rule.  In 2004, EPA issued final rules limiting emissions of air toxics from non-utility boilers.  

However, in 2007, the D.C. Circuit vacated the rule, requiring EPA to re-calculate and re-propose 

these rules in 2010.  In response to extensive and substantive public comment, EPA requested 

additional time to re-issue the proposed rules for further comment.  However, the court objected to the 

additional time given the previous lengthy delays, and EPA was forced to issue final rules in early 

2011.  However, given that several provisions were substantially different from those proposed in 

2010, EPA was concerned that the rules would be struck down on APA grounds for not giving all 

stakeholders an adequate opportunity to comment on the rules before they were finalized.  Therefore, 

EPA utilized reconsideration provisions in the CAA to solicit comment on and re-propose those 

portions of the rule that changed substantially between the proposed and final rules.  EPA received a 

second round of public comments and recommendations and ultimately finalized the rule package in 

December 2012.  Thus, EPA was able to ensure that all portions of the final rule had been reviewed 

and commented on by the public prior to implementation. 

Similarly, EPA’s process to establish appropriate state and unit budgets under the CSAPR program 

(see page 32) demonstrated the statutes’ incorporation of safeguards to ensure that EPA may revise a 

rule even after it is finalized if necessary.  In the case of CSAPR, allowance budgets were assigned in 

the final rule based on several factors.  However, after the final rule was released, EPA received 

legitimate information indicating some budgets were based on incomplete or inaccurate data.  EPA 

                                                           
99 COMAR § 26.04.10.02. 
100 5 USC § 500 et seq. 
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revised the appropriate state budgets, accepted public comment on such revisions, and finalized those 

new provisions of the rule. 

2. Emergency Planning and Community Right-to-Know Act and Toxic Release 
Inventory 
The Emergency Planning and Community Right-to-Know Act (EPCRA) helps local communities 

protect public health and the environment from hazardous chemicals.
101

  Because there is potential for 

the release of dangerous chemicals during the mining, transport, processing, combustion, and waste 

management of coal, as well as related industrial activities, EPCRA applies to all stages of the coal 

life-cycle.  The law increases the ability of local communities to effectively prevent, prepare for, and 

respond to environmental emergencies caused by the release of hazardous chemicals.   

Under the Act, each state must appoint a State Emergency Response Commission (SERC), which 

divides the state into Emergency Planning Districts.  Local Emergency Planning Committees (LEPC) 

are set up in each district.  Facilities that contain or have the potential to release hazardous chemicals 

must submit a chemical inventory to the SERC, LEPC, and local fire department.  These inventories 

provide local authorities with critical information when responding to an emergency, such as a fire.  If 

any hazardous substance is released in amounts exceeding allowed thresholds, the facility must 

contact the SERC, LEPC, and EPA.   

Another component of the EPCRA, the Toxic Release Inventory (TRI), requires facilities to file an 

annual report detailing any toxic chemical releases and waste management strategies.  Like the GHG 

Reporting Rule, TRI requires only reporting, but not control, of toxic emissions.  However, the public 

exposure of reporting resulted in substantial emissions decreases in the initial years of the program.  

In 2011, mines, processing facilities and power plants were required to report on the release and waste 

management of 593 individual chemicals across 30 chemical categories.  These reports are made 

available to the public.  In addition to aiding local authorities, these rules increase the public’s 

knowledge and access to information regarding hazardous chemicals in their communities.   

                                                           
101 42 USC § 116. 
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Part 3.  Chinese Environmental 
Requirements for Coal and Policy 
Recommendations 

Below, this report provides an overview of the permitting system in China and identifies key gaps and 

resultant policy recommendations in comparison to the U.S. system. 

A. Overview of China’s EIA and Permitting System 
In China, the highest government body is the National People’s Congress (NPC), which holds 

legislative power. Its permanent body is the Standing Committee, which convenes the NPC to meet 

annually during the Plenary Session to review and approve major policies, laws, budgets, elections, 

removals, and other necessary functions.  When the NPC is not in session, the Standing Committee is 

charged with interpreting the Constitution and other laws, supervising enforcement, enacting and 

amending laws that are not exclusive to the decision-making of the NPC, reviewing and approving 

budget adjustments, reviewing and approving existing laws, annulling administrative regulations that 

contravene the Constitution or other laws, deciding appointment and removal issues, and exercising 

other functions as delegated by the NPC.  

Below the NPC, the primary offices are the President, Central Military Commission, Supreme 

People’s Court, State Council, and Supreme People’s Procuratorate. The President is the head of State 

while the Premier of the State Council is the head of government.  

The State Council is the highest executive body of the state and the supreme office of state 

administration. 

Figure 13 and  

 

Figure 14 show the Organizational Structure of the National People’s Congress and the Structure of 

the Governments in China. 

Figure 13.  Organizational Structure of the National People's Congress 

 

Source: Chinese Government’s Official Web Portal.  Available at http://english.gov.cn/2005-09/02/content_28612.htm.  

Accessed 06 July 2011. 
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Figure 14.  Structure of the Governments in China 

Source: United Nations Economic and Social Commission for Asia and the Pacific (UNESCAP).  Available at 

http://www.unescap.org/huset/lgstudy/country/china/china.html.  Accessed 11 January 2013. 

1. Extraction and Reclamation 

Permit for Mining 

The Mineral Resources Law requires anyone who mines coal in China to obtain a permit for mining.  

Permits are issued by the Mining Management Agency under the State Council for mining areas in 

State Plans or other coal resources designated by the State.  For large-scale mining areas and those 

mines under the State Plan, the State Council’s Department of Geology and Mineral Resource (at 

present, named Ministry of Land and Resources) issues the permit, while for medium-scale mining 

areas, the Department of Land and Resources issues the permit at provincial level.    

Permit for Coal Production 

The Law of Coal requires all coal mining companies to obtain a separate coal production permit 

before a mine becomes operational.  Before a coal production permit is issued, a mine must have a 

valid permit for mining.  These permits are issued either by the central government’s State Council or 

by the departments in charge of the coal industry in individual provinces, autonomous regions, and 

municipalities. While the Law of Coal primarily addresses mine safety concerns, it also lays out 

specific environmental protection guidelines.  Mining permits are required by the Law of Mineral 

Resources (coal is considered one of mineral resources regulated by the Law) and the permitting 

agencies are the Ministry/Departments of Land and Resources at various levels, while Coal 

Production Permits are required by the Law of Coal and issued by the provincial Departments of Coal 

Management.   

Before coal mines are developed, the coal mining company must submit an Environmental Impact 

Assessment (EIA) to the Ministry of Environmental Protection at the central level or to the 

Departments of Environmental Protection at provincial or regional level.  Mines that are redeveloped 

or expanded must also complete an EIA.  All environmental protection controls must be designed, 

constructed, and operated at the same time as the main project and before the coal mine begins 

production (this requirements is known as “Three Simultaneousness”).  During coal extraction, all 

mining techniques and production levels must comply with environmental management requirements.  

When mining operations are completed, the mining company is responsible for reclaiming the land to 

a usable state.  Coal mining entities must submit a land reclamation plan for approval when applying 
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for a mining permit as the mining operation cannot be approved without a land reclamation plan.  If 

the party responsible for land reclamation fails to perform its duties under its land reclamation plan, 

they may not receive any new permits for mining or construction, and are subject to fines. 

Environmental Impact Assessment 

The Law of Environmental Impact Assessment requires two types of Environmental Impact 

Assessment (EIAs): EIAs for Plans and EIAs for Construction Projects.  EIAs for Plans are required 

when formulating plans for the development of land, river basins, and sea areas.  Both types of EIAs 

analyze the possible environmental effects of implementing the development plan and describe 

measures to prevent or mitigate environmental damage.  Special plans that may have adverse 

environmental effects and negatively affect the public, such as coal-related activities, are subject to 

certain public participation requirements.  Given its special environmental effects, MEP formulated an 

EIA technical guideline specifically for coal development projects in 2011. Requirements specific to a 

coal mine EIA include analysis of the impact of the mine on underground water and treatment and 

control measures for underground water pollution; analysis of the impact of coal waste and any 

treatment or control measures for coal waste; and inclusion of comprehensive plans for mine water, 

drainage water, pit water, and coal waste.  Meetings and hearings must be held during which the 

public and other stakeholders may comment on the proposed plan.  While authorities take these 

comments into consideration before approving an EIA, continued progress on public engagement and 

input is necessary. 

The key public participation requirements of the EIA regulations include: 

 The project owner or EIA agency must make a public notice through the local media, online, 

or through other public channels. In the public notice, the project owner or EIA agency must 

include general information about the project, major environmental impacts, measures taken 

to mitigate or reduce the negative environmental impacts, how and when the public may 

access the EIA report, major issues for public comment, the methods by which the public may 

provide comments, and the deadline for submitting comments.   

 The public comment period may not be less than 10 days. 

 Public surveys, expert consultations, seminars, or a public hearing to solicit public opinions 

on the EIA report are required.  While the project owner officially holds this obligation, they 

may entrust the surveys or other resource-intensive activities to the EIA agency.  

 The environmental protection agency that receives the EIA report must make a public 

announcement on its official website and keep it open not less than 10 days. 

 For those projects that receive more public concerns, the environmental protection agency is 

required to conduct public surveys, expert consultations, seminars, or public hearings to 

solicit public opinions on the EIA report. 

 The environmental protection agency is required to make a public notice once it has approved 

the EIA. 

 The general public can provide comments by letter, facsimile, email, and any other means 

identified in the public announcement. 

In recent years, MEP and local boards have refused some EIA reports where the public participation 

processes were not properly implemented or the public was strongly against the project. 

EIAs for Construction Projects are similar to EIAs for Plans and include an assessment of the possible 

negative environmental impacts of the project and how to limit or prevent those impacts.  They also 

consider the technical and economic feasibility of environmental protection measures.  Unlike Plan 

EIAs, however, as part of the Construction Project EIA, applicants must perform a cost-benefit 

analysis, weighing the economic benefit of the project against its environmental impact.  After the 

project is completed, the appropriate environmental protection administration department that 

oversees the project conducts a follow-up inspection to determine the actual environmental impact of 



Regulating the Environmental Effects of the Coal-Fired Electricity Life-Cycle:  U.S. Permitting 

Experience and Policy Recommendations for China 

Part 3.  Policy Recommendations 59  

the project.
102

  If serious pollution or environmental damage has resulted, responsibility is investigated 

by the MEP and the Departments of Environmental Protection.   

The Law of EIA includes the following enforcement provisions: 

 If the department acts in a fraudulent or negligent manner when making arrangements for an 

EIA that is significantly inconsistent with the facts, the persons directly in charge and the 

other persons directly responsible are subject to administrative sanctions by the authority at a 

higher level or by the supervisory authority.  

 If a unit starts construction before submitting an EIA for approval, the appropriate 

administrative department is required to instruct the unit to stop construction and to complete 

the requirements within a specific time limit.  If the requirements are not met within the time 

limit, the unit may be fined not less than 50,000 RMB but not more than 200,000 RMB, and 

the persons directly in charge of the unit and the other persons directly responsible are subject 

to administrative sanctions. 

 If a unit starts construction when EIA report is not approved or is not examined, verified, and 

approved by the original examination and approval department, the appropriate administrative 

department is required to instruct the unit to stop construction.  Fines may not be less than 

50,000 RMB but not more than 200,000 RMB, and the persons directly in charge of the unit 

and the other persons directly responsible are subject to administrative sanctions. 

 If the examination and approval department approves construction of a project, but the 

environmental effects of which are not evaluated as required by law, or the document for 

evaluation of the environmental effects is not approved according to law, the persons directly 

in charge and the other persons directly responsible are subject to administrative sanctions by 

the authority at a higher level or by the supervisory authority.  Additionally, if a crime is 

constituted, criminal responsibility must be investigated according to law. 

 If the institution performing the EIA assessment acts fraudulently, such that the EIA is 

inconsistent with the facts, the administrative department is required to lower the institution’s 

grade of qualification or revoke its qualification certificate and impose a fine of not less than 

the amount, but not more than three times the amount of, the fees it collects for the services.  

Additionally, if a crime is constituted, criminal responsibility shall be investigated according 

to law.  

 In China, permitting agencies do not collect administrative fees from companies seeking 

permits and any such payment is illegal.  Thus, if the department in charge of examination, 

verification, and approval of the EIA documents collects funds related to examination and 

approval, the authority at the next higher level or the supervisory authority must instruct it to 

return the payments.  If the circumstances are serious, the persons directly in charge and the 

other persons directly responsible are subject to administrative sanctions. 

 If staff members of the appropriate administrative department engage in malpractices for 

personal gains, abuse their powers, or neglect their duties, they are subject to administrative 

sanctions.  Additionally, if a crime is constituted, criminal responsibility must be investigated 

according to law. 

Evaluation criteria for this follow-up inspection are based on any requirements for the project to 

implement relevant national or local environmental standards and pollution discharge standards.  If no 

national or local standards are set for the project, it can be assessed by reference to relevant foreign 

standards, after receiving written approval from the relevant department of environmental protection.   

                                                           
102 The appropriate department is the Ministry of Environmental Protection at central level and the Environmental Protection 

Departments at the local levels, as set forth in the Law of Environmental Protection. 
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Requirements for Water and Soil Conservation 

The Law of Water and Soil Conservation requires that in construction of a mine, abandoned stripped 

topsoil, waste rock, tailings, and residues must be disposed of in a designated area and may not be 

disposed of in water bodies.  If vegetation is damaged in the construction of a mine, measures must be 

taken to rehabilitate the topsoil and vegetation to prevent erosion.  Industrial activities carried out in a 

mountainous, hilly, or sandstorm-prone area must include a water and soil conservation program 

approved by the appropriate department of water administration in the EIA.
103

  The applicable 

Department of Water Conservation with jurisdiction over a project has the right to conduct 

inspections regarding soil erosion and measures being taken to prevent and control erosion.  Any 

entity that causes erosion and fails to carry out restoration actions may be subject to fines or 

administrative sanctions, or be instructed to suspend its activities until restoration has been carried out. 

Air Pollutant Discharge Permit 

The Air Pollution Prevention and Control Law (APPCL) requires that sources emitting air pollutants 

have a pollutant discharge permit.  Air pollutants currently encompass only SO2 in all areas and NOx 

in some cities.  The local governments are the issuing authority and tailor permit requirements to meet 

local emission control goals.
104

  The APPCL restricts the mining of high-sulfur and high-ash coals and 

requires such coals to be washed to reduce the sulfur and ash content.  The law also requires coal dust 

controls when coal or coal ash is stored in densely-inhabited areas to prevent atmospheric pollution. 

In general, SO2 limits for power generating companies are determined by the amount of electricity 

generated, while other sectors’ limits are determined based on their historical emission levels. 

Discussions are currently ongoing as to how to base the reduction requirements on environmental and 

health based criteria.   

Entities that violate the APPCL may be subject to fines, administrative sanctions, or may be required 

to suspend activities.  Penalties vary by type of violation.   

Water Pollutant Discharge Permit 

Under the Water Pollution Prevention and Control Law, all sources directly or indirectly discharging 

industrial wastewater must have a pollutant discharge permit.  The State Council establishes national 

requirements for water pollutant discharge permits.  Governments at the county level and above issue 

individual permits after a review and identification of appropriate local discharge levels for specific 

pollutants.
105

  Sources that exceed discharge thresholds are issued a temporary permit and given a 

deadline by which standards must be met.   

Permit for Handling Toxic Solid Waste 

Neither coal processing nor coal combustion waste is currently considered hazardous.  At the same 

time, the Circular Economy Promotion Law requires that companies use sustainable waste 

management practices, for example, by reusing resources and preventing the unnecessary disposal of 

waste materials that still have value.  Under the law, companies must recycle waste materials, such as 

fly ash, gangue, tailings, scrap material, exhaust gas, and other wastes to the extent that technical, 

economic, and environmental considerations will allow.  If the enterprise does not make necessary 

corrections within the time limit, the issuing agency has the authority revoke the enterprise’s mining 

license. 

                                                           
103 Termed the Ministry of Water Resource at central level, the Department of Water Resource at provincial/regional level, 

or the Bureau of Water Resource at county level. 
104 In 2006, the National Environmental Protection Administration (now the MEP) released the total SO2 emission quota to 

each province as a goal for the eleventh five year plan (2005-2010), and then each province allocated the quota by city and to 

each major company and generator according to its performance. 
105 In China, governments at or above the county level include central government, provincial/regional government, and 

county government.  In general, the competent agencies under the governments at various levels have permitting authority 

within their region.  
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2. Processing 

Air Pollutant Discharge Permit 

Sources that emit air pollutants must have a pollutant discharge permit.  These permits are required 

under the Air Pollution Prevention and Control Law (APPCL), as discussed above in Section A.1.  

The law also requires coal dust controls when coal or coal ash is stored in densely inhabited areas to 

prevent atmospheric pollution. 

Water Pollutant Discharge Permit 

Under the Water Pollution Prevention and Control Law, all sources directly or indirectly discharging 

industrial wastewater must have a pollutant discharge permit, as discussed above in Section A.1. 

Permit for Handling Toxic Solid Waste 

The Solid Waste Pollution and Control Law requires all sources that collect, handle, or store 

dangerous waste to obtain a toxic solid waste handling permit.  These permits are issued by 

environmental management agencies at the county level and above.  Companies involved in recycling 

dangerous solid waste must apply for a permit from the national or provincial level government. 

3. Transport  

Environmental Impact Assessment 

The requirements for an Environmental Impact Assessment, as discussed in Section A.1, would also 

apply to a transportation construction project or plan.  Any railway or highway construction taking 

place in a mountainous, hilly, or sandstorm-prone area must include a water and soil conservation 

program approved by the department of water administration in their EIA, as discussed above in 

Section A.1.   

4. Power Generation 

Total Emission Control  

China’s Total Emission Control (TEC) policy establishes nationwide caps on the total emissions of 

certain pollutants into both air and water.  TEC emission reduction targets are set every five years 

during the Five Year Plan period.  Emissions are reduced by setting total emissions goals for the next 

five years that are lower than total emissions from the previous five years.  Interim annual TEC 

targets are set for each individual year.  Individual provinces are allocated emission totals (in tons), 

which are then allocated to individual sources through pollution discharge permits.  The most recent 

TEC plan calls for a 17 percent reduction in national CO2 emissions from 2010 levels per unit of GDP 

by 2015.  It also sets emission reduction targets of 8 percent for SO2 and 10 percent for NOx from 

2010 levels by 2015.  For water, the plan set a goal of reducing chemical oxygen demand (a measure 

of organic material in water) by eight percent from 2010 levels, and ammonia nitrogen by 10 percent 

from 2010 levels, by 2015.
106

  TEC is enforced through both regulatory and administrative measures. 

Acid Rain and SO2 Emission Zones  

In 1996, to implement the Air Pollution Prevention and Control Law discussed above, the Acid Rain 

and SO2 Emission Zones program established two control zones with individual SO2 emission 

reduction goals aimed at reducing acid rain.  This program banned the construction of new coal mines 

containing coal with a sulfur content higher than three percent and limited the output of existing 

mines producing coal with a sulfur content greater than three percent.  Additionally, the program 

banned the construction of new thermal power plants in cities and the suburbs of large and medium-

                                                           
106 China’s Twelfth Five-Year Plan, translated by the Delegation of the European Union in Beijing.  Available at 

http://www.cbichina.org.cn/main/chongwuSD_001_1/second.aspx?nodeid=46&page=ContentPage&contentid=482&tohtml

=false.  Accessed 04 January 2013. 
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sized cities and required new and existing power plants burning coal with a sulfur content greater than 

one percent to install desulfurization controls (scrubbers).  New rules also require power plants to 

install emissions monitoring equipment to ensure that scrubbers are being used. 

Since 1996, implementation actions have included the issuance of the Classification Plan of Two 

Control Zones in 1998, which directed all the cities within the two zones to achieve the national air 

quality standards and reduce their SO2 emissions so as to be compliant with national goal of TEC.   

Industrial Energy Efficiency Standards  

China has developed energy efficiency standards based on energy output for 22 industries, including 

coal-fired power generation.  Increasing energy efficiency can also bring reductions in criteria 

pollutants, HAPs, and GHGs. 

Environmental Impact Assessment 

The requirements discussed in Section A.1 for an Environmental Impact Assessment for a new 

construction project also apply to new power plants.  In general, a plan includes a number of projects 

or construction projects.  A plan of several power plants requires an EIA for Plans while a single 

power plant project is subject to an EIA for Construction Projects.  In 1996, MEP issued 

Specifications for Formulating EIA of Thermal Power Plant (HJ/T13-1996), which established the 

EIA requirements for power plants, and there are special EIA requirements for coal projects and plans.  

In addition, MEP issued guidelines for preparing EIAs for pithead power plants in 2009 and coal 

development projects in 2011.  

MEP has formulated standards for construction project EIAs in the coal industry.  These standards 

regulate the basic content, method, and technical requirements of the EIA on the coal mining project 

and/or coal preparation project.  The key specifications for the EIA include: 1) application scope; 2) 

reference documents; 3) terms and definitions; 4) classification and procedure; 5) technical 

requirements; 6) an appendix including the table of contents of the EIA report.   

The Guidelines provide additional detail on the required content of EIAs, which includes: 1) content 

and method of engineering analysis; 2) investigation and assessment on the regional environment, 

socioeconomic profile, and current environmental situation; 3) prediction and evaluation of potential 

impacts to surface water; 4) prediction and evaluation of potential air quality and climate impacts; 5) 

prediction and evaluation of potential impacts to groundwater quality; 6) evaluation of the 

environmental impacts of solid waste treatment and disposal; 7) prediction on subsidence and 

evaluation of ecological impact; 8) prediction and evaluation of potential noise pollution impacts; 9) 

clean production and circular economy analysis (see above); 10) evaluation of environmental risk 

impacts; 11) minimum public participation requirements; 12) cost-benefit analysis; 13) analysis of the 

potential impact on attainment of total emission control goals; 14) conservation of water and soil; 15) 

potential impacts during the construction period specifically; 16)  an evaluation conclusion, as 

described below. 

The evaluation conclusion is required to contain the following: 

 an overview of the construction project; 

 a description of the current environmental characteristics of the proposed location, including 

any existing environmental issues, major ecological restraining factors, and the key 

environmental protection needs; 

 an estimate of the construction and operation periods (potentially including mine closure); 

 mitigation plans for the major pollutants resulting from the project; 

 plans on subsidence treatment and comprehensive renovation of the ecological environment 

and achievability of the project pollutant total amount control goal; 

 an assessment of the project’s performance with regard to public participation and clean 

production; 
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 a description of the environmental achievability of project; and  

 a statement on the national rules, environmental protection policy, coal industry policy, and 

the correspondence and coordination of society, economy and environmental protection plan 

of the regions where the project is carried out. 

The Technical Guideline for Plan EIA - Coal Industry Mining Area Plan (HJ 463-2009) sets out 

MEP’s requirements for conducting EIAs for the development of coal mining projects, including 

EIAs for the integrated development of coal-power projects and coal-power-chemistry industry 

projects.  The Technical Guideline includes enhanced public participation elements such as requiring 

that public participation occur throughout the process of developing Plan EIAs; detailing that public 

participation should occur via survey, questionnaires, public notice, expert consultation, meeting, 

seminars and public hearing; and recognizing that the public includes all relevant governmental 

agencies, industry stakeholders, experts, and citizens.   

Air and Water Pollutant Discharge Permits 

Power plants must obtain a Pollution Discharge Permit for industrial water discharges and for 

emissions of air pollution as discussed in Section A.1. 

Emissions Standards for Thermal Power Plants    

On 01 January 2012, new national air pollution standards became effective for all thermal power 

plants (see Table 13).  These emissions standards revised standards originally promulgated in 2003.  

The standards apply to all new coal power plants upon operation, while existing plants must comply 

by mid-2014, with the exception of mercury, which must be controlled by 2015.  In regions deemed 

by the MEP as having severe air pollution problems, the regulations established more stringent 

standards, including first-time standards for NOx and mercury.  The standards are implemented under 

the authority of the Environmental Protection Law and the Law on the Prevention and Control of 

Atmospheric Pollution. 

Table 13.  Power Plant Standards 

Pollutant Applicability Emissions limits (mg/m3) 
NOx New plants 100  

Existing plants (built between 1 Jan 

2004 and 1 Jan 2005) 

100 

Existing plants (built before 1 Jan 2004) 200 

SO2 New Plants 100 (50 in high pollution areas) 

Existing plants (28 provinces) 200 

Existing plants (four provinces with 

high-sulfur coal) 

400 

Particulates New and existing plants 30 (20 in high pollution areas) 

Mercury New and existing plants 0.03 

 

Standards do not apply to thermal power plants using domestic waste or hazardous waste as fuels. 

Compared to the previous standards from 2003, the new 2012 standards include the following 

revisions: 

 The standards distinguish between existing and new sources for SO2 and NOx emissions and 

provide a two-and-a-half-year transitional period for existing sources. 

 Starting 01 January 2015, mercury emissions will be controlled for the first time. 

 The standards include more stringent limitations for air emissions in key regions where 

development is concentrated and environmental capacity is low.  These areas are defined by 

their weak atmospheric environmental capacity, vulnerable ecological environment, and 

major air pollution problems. However, the specific geographic scope and timeline of these 

special limitations is subject to further regulation. 
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NAAQS 

In 1996, China developed National Ambient Air Quality Standards (NAAQS).  These standards were 

amended in 2000 and again in 2012, and were initially established for three types of areas: special 

protected areas such as scenic spots and historical sites (Grade I); residential, commercial, industrial, 

and rural areas (Grade II); and special industrial areas (Grade III). 

Table 14 summarizes the 2012 revisions, which included combining Grades II and III.  

Table 14.  2012 NAAQS Revisions 

Pollutant Averaging Time Grade I Grade II 
PM10 Annual 40 µg/m3 70 µg/m3 

24 hours 50 µg/m3 150 µg/m3 

PM2.5 Annual 15 µg/m3 35 µg/m3 

24 hours 35 µg/m3 75 µg/m3 

NO2 Annual 40 µg/m3 40 µg/m3 

24 hours 80 µg/m3 80 µg/m3 

1-hour 200 µg/m3 200 µg/m3 

SO2 Annual 20 µg/m3 60 µg/m3 

24-hours 50 µg/m3 150 µg/m3 

1-hour 150 µg/m3 500 µg/m3 

O3 8-hour 100 µg/m3 160 µg/m3 

1-hour 160 µg/m3 200 µg/m3 

CO 24-hours 4 mg/m3 4 mg/m3 

1-hour 10 mg/m3 10 mg/m3 

 

The key revisions in 2012 included:  

 Adjustment to the air functional classifications by combining Grades III and II.  

 Addition of PM2.5 and ozone as pollutants. 

 More stringent limits for SO2, NOx, and PM10, although these were not tied directly to health 

effects. 

 Updates to the analytical methods for some pollutants, including SO2, NO2, ozone, and PM. 

 Development of secondary standards in addition to achieving the primary standards.
107

   

 Allowed automatic monitoring through monitoring devices installed directly in facilities and 

which transmit data to an online monitoring system; however, manual monitoring remains the 

official method.   

Table 15 summarizes key implementation dates for the revised standards. 

Table 15.  Implementation Dates for Specific Areas in China 
Implementation Year Areas for which Standards Become Effective 

2012 Municipalities of Beijing, Shanghai, Tianjin, and Chongqing; 27 provincial capitals, key regions 

of Yangtze River Delta; Pearly River Delta; Beijing-Tianjin–Hebei Region 

2013 113 key cities and environmental model cities 

2015 All the cities at prefecture /municipal level 

2016 All remaining areas 

 

In addition to revising the standards, MEP also developed regulations related to several supporting 

measures in the Atmospheric Pollution and Control of Key Regions.  First, the cities that are not in 

                                                           
107 In the U.S., primary standards are designed to provide public health protection, including protecting the health of 

"sensitive" populations and secondary standards provide public welfare protection, including protection against decreased 

visibility and damage to animals, crops, vegetation, and buildings; however, in China, “secondary” standards refer to the 

function of the area rather than public health and environmental impacts.  China’s Grade 1 areas include scenic areas and 

other nationally protected areas, which are held to a higher standard.  Grade 2 areas, however, include residential areas, 

commercial areas, mixed-used zones, cultural zones, industrial zones, and rural areas. 
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attainment of the applicable NAAQS must develop a plan to achieve attainment, including specific 

measures the area will undertake and a timeline to achieve attainment.  The regulations also prohibit 

the building, modification, or expansion of new coal fired power plant in these regions unless it is a 

co-generation facility.  Additionally, the regulations direct permitting agencies to consider TEC goals 

when reviewing EIAs for new projects.  In key regions, projects involving thermal power plants, steel, 

cement, and petrochemical, for example, are restricted to ensure the environmental implications are 

mitigated.  For example, the new regulations impose an offset ratio of 1.5 or 2 in the key regions.  The 

revised regulations also encourage the use of clean energy as opposed to coal in the cities of Beijing-

Tianjin-Hebei, Yangtze River Delta, Pearl River Delta, and Shangdong province, including promoting 

the use of energy efficiency at coal-fired power plants and improving coal quality.  Finally, the 

regulations call for a multi-pollutant integrated management program and strengthen smoke and dust 

management of thermal power and coal-fired boilers.   

5. Combustion Waste Management 

Water Pollution Discharge Permit 

As discussed in Section A.1, any waste disposal site that discharges industrial wastewater directly or 

indirectly into a water body must obtain a Pollution Discharge Permit.   

Permit for Handling Toxic Solid Waste 

As discussed in Section A.1, the Solid Waste Pollution and Control Law requires all sources that 

collect, handle, or store dangerous waste to obtain a toxic solid waste handling permit.   

6. Public Participation 

Measures on Open Environmental Information 

The Measures on Open Environmental Information rule is designed to increase government 

transparency by allowing citizens and organizations to access government information and by having 

enterprises report violations of discharge standards and disclose compliance records, as well as by 

publishing violations in the local media.  Conversely, enterprises that voluntarily disclose information 

may be eligible for preferred treatment, including priority for government project funding.  In general, 

while the measures encourage enterprises to voluntarily disclose information, there are few effective 

enforcement mechanisms.  As one incentive for disclosure, the local environmental authorities 

maintain a public list of enterprises that have violated emission standards or TEC targets, enterprises 

with severe environmental pollution accidents, and enterprises that have refused to implement 

environmental administrative penalties.  These public lists serve to create an incentive to avoid 

violations in order to avoid negative publicity.  The MEP implemented these measures in 2008 after 

the State Council’s Open Government Information regulations required all government agencies take 

steps to increase transparency. 

B. Policy Recommendations 
Based on the U.S. experience, the study team has developed policy recommendations for China’s 

regulation of coal.  Several of the recommendations apply to each life-cycle stage examined in this 

report; however, a few are focused on a specific stage. 

1. Compliance and Enforcement 

All Life-Cycles  

Across each life-cycle phase, implementation and enforcement could enhance the environmental 

requirements in China.  As China establishes and refines air quality and other environmental 

performance goals, explicit implementation requirements as well as effective enforcement will be 

necessary.  For example, in the U.S., the Clean Air Act requires major sources to acquire and comply 

with a Title V Operating Permit.  This operating permit incorporates all air quality-related 

requirements into a single compliance document.  Further, the permit includes compliance 
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demonstration requirements (i.e., monitoring and reporting requirements for air emissions limits).  

With this format, both the permit holder (the company) and the permitting authority (the federal or 

state environmental protection agency) are aware of and agree to all compliance obligations at the 

beginning of each five-year renewal.  This structure shift permits from an administrative requirement 

to a substantive requirement and also protects companies from having to comply with any changes to 

the regulatory requirements during the five-year period in which the permit is effective unless the 

company makes a material change to its operations.    To enhance compliance and enforcement, we 

offer the following three recommendations:   

Recommendation 1:  Incorporate compliance and enforcement requirements into a 

comprehensive, substantive permit by life-cycle stage and/or resource.  Such permits 

should be renewed every several years to ensure permits can be revised appropriately to 

incorporate any new environmental requirements.   

Recommendation 2:  Ensure effective enforcement mechanisms, including civil and 

criminal penalties, exist and are utilized if a company fails to meet a permit or other 

requirement.  Penalties for violating rules or permit conditions or for falsifying emissions or 

discharge information must be severe enough to discourage non-compliance.  For example, in 

the U.S., civil penalties may be as high as $37,500 per violation per day for violations of the 

CAA and criminal penalties are possible.  Similarly, governmental authorities tasked with 

monitoring ambient air and water quality as well as implementing other statutory 

requirements must face significant disincentives to falsifying data, even if data show control 

targets are missed. 

Recommendation 3:  Penalties must offset any economic gain from violations of the law.  

For example, violations of waste disposal requirements must exceed the costs of legal 

disposal.  One enforcement mechanism the U.S. has utilized is Supplemental Environmental 

Projects, which are projects violators must finance and implement to mitigate any 

environmental violations.  For example, violators who illegally fill a wetland may be required 

to develop or restore a similar wetland to compensate for the violation, in addition to any civil 

or criminal penalties. 

With respect to the NAAQS program, China recently developed more stringent limits for PM10 and 

established standards for PM2.5 and ozone.  To ensure achievement of these new and the prior 

standards, we offer the following recommendation. 

Recommendation 4: Ensure that the consequence of not achieving the applicable 

NAAQS in the required timeframe is appropriate to drive compliance in most cases.  If 

compliance is not possible, the requirements should automatically become more severe to 

ensure the health-based protections are achieved as expeditiously as possible.   

Under the Water Pollution Prevention and Control Law, all sources directly or indirectly discharging 

industrial wastewater must have a pollutant discharge permit.  However, sources that exceed 

discharge thresholds can be issued a temporary permit with a deadline by which standards must be 

met.  Based on the U.S. experience, we offer the following recommendation.   

Recommendation 5:  Without consistent requirements and effective enforcement 

mechanisms, permit requirements will be ineffective as an environmental protection tool.  

The current method of issuing a permit at whatever discharge level is being achieved by the 

facility can negate the effectiveness of the permit system, transforming the permit 

requirement into an administrative hurdle rather than a substantive requirement.  Rather, the 

permit should establish well-defined and consistent requirements, with clear non-

compliance consequences based on environmental objectives. 

As noted, for example, in Section IV.B.1 of Part 2, several laws and requirements in the U.S. are 

implemented by several agencies with potentially competing missions.  For example, in some 

instances, Clean Water Act requirements may be jointly implemented by the Army Corps of 

Engineers, with a mission to ensure navigability of waterways, and EPA, with a mission to protect 

water quality.  While there are benefits to utilizing the unique skill sets of multiple agencies, any joint 
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implementation should be carefully coordinated, with responsibilities and authorities delineated prior 

to implementation.  To the extent, Chinese regulations require joint implementation by multiple 

government agencies, we offer the following recommendation.   

Recommendation 6:  Coordinate any joint-agency authorities prior to implementation to 

ensure smooth functioning of the permitting process and to maximize the unique skill sets of 

multiple agencies. 

Extraction 

Currently, a mining permit in China may not include reclamation standards or limits on the extent of 

permissible land disturbance.  In practice, the permit applicant submits a design plan, mining safety 

plan, EIA, and land reclamation plan, along with the relevant application documents in order to obtain 

the permit.  The applicable governmental authority does not grant the mining permit until such 

documents are submitted that meet the requirements.  Thus, the process appears to be more 

administrative and procedural than substantively ensuring achievement of uniform environmental 

performance for all mines.   To ensure environmental protection during the extraction phase, we offer 

the following recommendation.   

Recommendation 7:  Formalize what each reclamation plan must include as well as the 

applicable land disturbance limits for mining permits.  Similar to Recommendation 1 

above, formalizing these requirements at the beginning of the permitting process ensures a 

standard level of environmental protection as well as protects companies from altered 

compliance obligations once mining begins, which can improve business certainty and 

minimize financial costs. 

 

2. Development of Health Based Standards 
China’s Total Emission Control (TEC) policy establishes nationwide caps on the total emissions of 

certain air and water pollutants.  TEC emission reduction targets are set every five years during the 

Five Year Plan period to be lower than total emissions from the previous five years.  While 

discussions are ongoing, connecting the standards setting process to the health or environmental 

impacts of the targeted pollutants would enhance the program’s effectiveness.  In addition, the process 

of revising the standards every five years as opposed to longer time periods may inhibit companies 

from making long-term investments based on what will be required in the future, which can result in 

less reductions and/or more costly reductions.  Based on the U.S. experience, we offer the following 

recommendations.  

Recommendation 8:  Building on research and analysis conducted by other nations and 

organizations such as the World Health Organization (WHO), China should develop health-

based standards for air, water, and waste pollution.  Health-based standards should be 

based on reducing people’s exposure, particularly sensitive populations, with nationally-

protected scenic and other important areas as a secondary goal.  These standards should, in 

turn, determine the level of and timeframe for necessary emissions reductions.  A modern 

health-based analysis may conclude that a multi-pollutant approach is advantageous, as 

opposed to the pollutant-by-pollutant framework historically used in the U.S.  In addition, 

establishing longer-term emission reduction trajectories can also enhance business planning 

and ensure more cost-effective reductions.   

3. Development of Technology-Based Standards 
Technology-based standards can be an effective regulatory tool, but bring unique considerations.  For 

example, new and existing sources differ with regard to what types of technologies may be installed 

or retrofit, respectively.  In the U.S., air toxics are regulated through NESHAPs, which include a 

technology-based Maximum Achievable Control Technology (MACT) determination, the calculation 

of which differs between new and existing sources.  Further, new sources must comply upon initial 

operation, while existing sources are given up to three years to comply, depending on the stringency 
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of requirements.  In this way, the abilities of both are considered but existing sources’ constraints do 

not delay requirements for new sources.  Related to the establishment of technology-based standards, 

we offer the following recommendation.   

Recommendation 9:  China should evaluate where technology-based standards are 

appropriate for certain industries throughout the life-cycle of coal.  For example, as 

China implements regulations consistent with the Atmospheric Pollution and Control of Key 

Regions released in 2012, technology-based standards may be appropriate for promoting the 

clean and efficient utilization of coal.  Additionally, as China does so, it will also be important 

to consider the differing compliance abilities of new and existing sources without allowing 

existing sources’ limitations to weaken or delay imposition of appropriate standards for both 

new and existing sources. 

4. Monitoring and Reporting 
Ensuring accurate monitoring and reporting of air emissions, water discharges, and waste disposal, is 

a prerequisite to effective environmental management.  In addition to enabling compliance 

determinations, accurate monitoring is necessary to establish accurate baselines and reduction needs.  

As the RGGI region in the U.S. demonstrated (see Part 2), an inaccurate baseline could render an 

otherwise-effective program ineffective if it is too high, such that few reductions are needed, or too 

low, such that compliance is impractical in the intended time period.  Further, based in the U.S. 

experience, simply requiring sources to publicly report toxic emissions under the Toxic Release 

Inventory (see discussion on page 54) resulted in dramatic reductions in the years after the reporting 

requirement began.  Thus, based on the U.S. experience, we offer the following recommendations. 

Recommendation 10:  All requirements must include explicit monitoring and reporting 

provisions.  Where possible, automatic monitoring and verification—such as through the use 

of continuous emissions monitoring systems (CEMS) for air emissions or fixed ambient air 

monitors—is preferable.  All compliance reporting should be publicly accessible, such as on a 

central website as the U.S.’s EPA has done with Mandatory Greenhouse Gas Reporting Rule 

submissions (http://www.epa.gov/ghgreporting/). 

On 1 January 2013, China expanded PM2.5 monitoring to 74 cities under the NAAQS program.  

According to MEP, the expanded monitoring will also include SO2, NO2, ozone, and CO.
108

  Thus, we 

offer the following recommendation.   

Recommendation 11:  China should consider expanding the monitoring network to 

ensure sensitive populations and industrial areas are accurately monitored.  A key step 

in determining needed emission reductions to meet the health-based standards recommended 

in Recommendation 8 is comprehensive monitoring of air quality in populated areas and 

water quality in major water bodies.  

5. Public Participation 
One of the major success stories of the environmental laws discussed in this report has been the 

incorporation of robust public participation programs.  In the U.S., any new regulation and most 

permits undergo a notice-and-comment process, generally of at least 30 days, and complicated rules 

often receive between 60 and 120 days of comment.  Using the ozone NAAQS as an example, EPA 

publishes the proposed rule establishing the level of the standard (e.g., 70 ppb), attainment area 

designations, and implementation requirements in the Federal Register, which initiates a public 

comment period of at least 30 days in which members of the public submit written comments with 

recommendations and additional information.  During that time, EPA generally also holds a public 

hearing during which members of the public submit oral and written comments.  EPA is not required 

to act on every recommendation, but must consider the public’s input in developing the final rule.  In 

                                                           
108 Reuters.  China expands pollution monitoring to biggest cities (30 December 2012).  Available at 

http://www.timeslive.co.za/scitech/2012/12/30/china-expands-pollution-monitoring-to-biggest-cities.  Accessed 04 January 

2013. 
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the final rule, which is also published for public access in the Federal Register, EPA includes a 

“Responses to Comments” section in which the Agency responds to valid public comments.  After the 

final rule is published, the public has a further opportunity to petition the Agency to reconsider the 

rule in whole or in part, particularly if the final rule is dramatically different from that proposed, or to 

litigate the rule in the federal courts if the rule is arbitrary, capricious, or otherwise exceeds the 

Agency’s statutory authority.  Based on the U.S. experience, we offer the following recommendations. 

Recommendation 12:  All environmental regulations and permits should be subject to 

public scrutiny and participation in order to develop sound, enforceable rules and 

requirements.  These rules and permits should be available through a public comment period 

of at least 30 days to allow adequate consideration by the public.  Agencies should be 

required to read and consider additional information provided by the public, and the public 

should be encouraged to review proposed rules and permits and make recommendations or 

oppose specific rules or projects.  Permits should also be accessible to the public throughout 

the life of the project to ensure compliance. 

Recommendation 13:  All environmental laws should include provisions for citizen suits 

in which individual or groups of citizens may use the court process to force companies or 

governmental authorities to comply with the requirements of environmental laws. 

China’s EIA requirements provide a foundation for including the public in project approval decisions.  

However, as noted in the U.S. discussion of this report, EIAs are most effective if the environmental 

impacts are evaluated by an independent third party or government agency as opposed to by the 

project’s proponent.  Thus, we offer the following recommendation.  

Recommendation 14:  EIAs should be prepared or assessed by an independent 

government agency to ensure a fair and accurate assessment of potential impacts.  An 

independent analysis will help to ensure public acceptance of the project.   

Recommendation 15:  The contents and evaluation of EIAs should be disclosed to the 

public and circulated for public review and comment prior to being finalized and used in 

project decisions. 
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APPENDIX A:  Example Permits 

I. Clean Air Act 

A. New Source Review Permit 
 The Prevention of Significant Deterioration (PSD) permit for the Seminole Generating Station 

in Palatka, Florida is available at: 

http://www.dep.state.fl.us/air/emission/construction/seminole_palatka.htm.  

B. Title V Operating Permit (Power Plant) 
 The Massachusetts Department of Environmental Protection website provides a list of all 

Massachusetts sources with Title V operating permits:  

http://www.mass.gov/dep/air/approvals/massopp.htm.  The Brayton Point Power Plant 

provides a sample coal power plant Title V permit:  

http://www.mass.gov/dep/air/approvals/opp/op_brayton.pdf.   

 The Wyoming Department of Environmental Quality website lists all sources in Wyoming 

with Title V permits:  http://deq.state.wy.us/aqd/TitleVPermitsIssued.asp.   

C. Title V Operating Permit (Coal Mine) 
 The Colorado Department of Public Health and Environment is currently processing several 

Title V permit applications for coal mines, available at: 

http://www.colorado.gov/cdphedir/apcd/permitstatus/SSPCPT_M.HTML (scroll to Mountain 

Coal Company’s West Elk Mine). 

D. Acid Rain Program 
 The Acid Rain permit for the Navajo Generating Station in Page, Arizona is available at:  

http://www.navajonationepa.org/airqty/Pdf_files/NGS_final_acid_rain51508.pdf.  

II. Clean Water Act 

A. Section 404 Permit 
 The Section 404 Permit for the Birmingham Coal and Coke Company’s Knight Mine, issued 

by the Nashville District Corps of Engineers, is available at http://surface-

mining.alabama.gov/P3970/Data/Knight%20Mine%20Proffered%20Permit%2010%2026%2

02012.pdf. 

B. NPDES Permit 
 The NPDES permit for the San Juan Coal Company’s San Juan Mine, issued by EPA Region 

6, is available at ftp://ftp.nmenv.state.nm.us/www/swqb/NPDES/Permits/NM0028746-

SanJuanCoalCo.pdf. 

III. Rivers and Harbors Act and Safe Drinking Water Act 
 A blank Indiana Department of Transportation Application for a Rivers and Harbors Act 

Section 10 and Clean Water Act Section 404 permit is available at: 

http://www.in.gov/indot/files/24_army.pdf. 
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 A blank UIC permit application and permit guidance form are available at 

http://www.epa.gov/ogwdw/uic/pdfs/reportingforms/7520-6.pdf and 

http://www.epa.gov/region4/water/uic/downloads/di/cl5clarification.pdf. 

IV. Surface Mining Control and Reclamation Act (SMCRA) 
 The Kentucky Surface Mining Information System (SMIS) is an extensive computer database 

used for tracking all permitting and enforcement actions on coal mining activity in the 

Commonwealth of Kentucky.  It is available at:  

http://minepermits.ky.gov/Pages/SurfaceMiningInformationSystem.aspx. 

 In addition, West Virginia’s Inspection and Enforcement Handbook is available online at:  

http://www.dep.wv.gov/dmr/handbooks/Pages/I%20and%20E%20Handbook.aspx. 

V. State Permits for Water Withdrawals 
 Plant Washington (Georgia) Permit to Use Groundwater available at:  

http://www.georgiaepd.org/air/airpermit/downloads/permits/psd/dockets/plantwashington/oth

ermedia/groundwaterfinal.pdf. 

 Several states make water withdrawal permits available to the public but not online; see 

Appendices B and C for permits from Maryland and Kentucky. 

VI. Coal Mine Waste 
 Several states make Underground Injection Control Permits available to the public but not 

online; see Appendix D for a permit from Kentucky. 

VII. Coal Ash Landfills 
 The Utah Department of Environmental Quality issued a Ground Water Discharge Permit to 

Sunnyside Cogeneration Associates for operation of a coal ash disposal landfill, available at:  

http://www.waterquality.utah.gov/GroundWater/gwpermits/sunnyside/SUNNYSIDE6_PER.p

df. 

 

http://www.georgiaepd.org/air/airpermit/downloads/permits/psd/dockets/plantwashington/othermedia/groundwaterfinal.pdf
http://www.georgiaepd.org/air/airpermit/downloads/permits/psd/dockets/plantwashington/othermedia/groundwaterfinal.pdf
http://www.waterquality.utah.gov/GroundWater/gwpermits/sunnyside/SUNNYSIDE6_PER.pdf
http://www.waterquality.utah.gov/GroundWater/gwpermits/sunnyside/SUNNYSIDE6_PER.pdf
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 U.S. ENVIRONMENTAL PROTECTION AGENCY 
 UNDERGROUND INJECTION CONTROL PERMIT 
 AUTHORIZATION TO OPERATE CLASS V INJECTION WELL 
 EPA UIC PERMIT NUMBER KYV0050 
 
 
Pursuant to the Underground Injection Control regulations of the U.S. Environmental Protection 
Agency, codified in Title 40 of the Code of Federal Regulations (C.F.R.) Parts 124, 144, 146, and 
147, 
    Hopkins County Coal, LLC 
    771 Corporate Drive, Suite 1000 
    Lexington, Kentucky  40503  

   
is hereby authorized to construct, operate, and plug and abandon fifteen (15) Class V injection 
wells at: 
    Hopkins County Coal Island Mine 
    Kentucky #9 Coal Seam 
    Hopkins County, Kentucky 

 
    Approximate center of project at 
    Latitude 37°17’ 48” 
    Longitude 87° 23’ 44” 

  
This authorization is in accordance with the limitations, monitoring requirements and other 
conditions as set forth herein.  This permit consists of this cover sheet; Part I, 7 pages and Part II, 
13  pages.  
 
All references to Title 40 of the Code of Federal Regulations are to regulations that are in effect 
on the date that this permit becomes effective. 
 
This permit shall become effective on                                              . 
 
This permit and the authorization to inject shall remain in full force and effect for five (5) years 
after the effective date unless otherwise modified, revoked and reissued, terminated or a minor 
modification is made as provided in 40 C.F.R. '' 144.39, 144.40 and 144.1. 
 
Permit Expiration Date                                            . 
 
 
                                                                                          
Date        James D. Giattina 

Director 
Water Protection Division 
U.S. Environmental Protection Agency  

       Region 4 
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 PART I 
 
 WELL SPECIFIC CONDITIONS 
 
SECTION A.  AREA AND WELLS AUTHORIZED 
 
    1.  Area Within Which Underground Injections are Authorized 
 
    The permittee is authorized to construct, operate and plug and abandon fifteen (15) Class 

V coal slurry injection wells at the Hopkins County Coal Island Mine abandoned 
workings in Hopkins County, Kentucky.  This project area is delineated in the UIC Permit 
Application on location map PROPOSED UNDERGROUND INJECTION AREA with 
an approximate center at: 

 
    Latitude 37° 17’ 48” 
    Longitude 87° 23’ 44” 

 
    2.  Specific Wells Authorized for Construction and Operation 
 
    The following wells are specifically authorized by this permit for construction and 

operation within the permitted area: 
 
 Fifteen (15) coal slurry injection wells which inject through the roof of the abandoned 

mine into a sealed abandon area (works) of the Hopkins County Coal Island Mine 
Workings, KY #9 Coal Seam. 

 
 Two of the fifteen wells are not located on the map attachment PROPOSED 

UNDERGROUND INJECTION AREA.  Permittee is required to submit the location 
information prior to proceeding with well construction.   

  
SECTION B.  CONSTRUCTION REQUIREMENTS 
 
    1.   Injection Well Construction 
 

The injection well construction is in two stages.  In the first stage, the permittee will drill 
a borehole large enough to accommodate a 13Ǫ inch casing.  This casing will be landed 
at the base of the unconsolidated rock and cemented back to surface with a continuous 
cement column.   After the cement on the ���Ǫ inch casing has hardened, the permittee 
will drill a borehole large enough to accommodate an 8 inch casing from the base of the 
unconsolidated rock to within 10 feet of the mining roof.  The permittee will place the 8 
inch casing into the borehole from total depth to surface and place a continuous column 
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of cement from total depth to surface. After the cement has hardened, the permittee will 
then extend the borehole through the roof of the mined out works.  

    
 
 2. Mechanical Integrity Testing 
 

Permittee will conduct and pass a Mechanical Integrity Test (MIT) prior to initating 
injection.  The test shall consist of the annulus being pressured to 220 PSI and maintained 
for one hour.  If the pressure has less than a + or – 10 %  change in pressure, the well 
passes. 

 
3. Dewatering Well Construction 
 

Dewatering wells will be drilled to accommodate a 20.0 inch surface casing from surface 
to the bottom of unconsolidated soils.  The surface casing will be landed at the base of the 
unconsolidated zone and cemented from landing point back to surface.  A large enough 
borehole will be drilled to within ten (10) feet of the mine roof of the existing slurry area 
WR�DFFRPPRGDWH�D���Ǫ�GLDPHWHU�FDVLQJ���7KH���Ǫ�LQFK�FDVLQJ�ZLOO�EH�ORZHUHG�LQWR�WKH�
borehole and cemented from landing point to surface.  After cement has hardened, the 
borehole will be extended through the mine roof into the slurry area. 

 
4. Witnessing  
 
 The MIT and injection well construction shall be witnessed by EPA personnel or their 
 representatives.  To arrange witnessing for these procedures, contact Ms. Carol Chen at 
 (404) 562-9415. 
 

   5. Commencing Injection 
 

Any well authorized by this permit may not commence injection until: 
 
(a) Construction is completed and the permittee has submitted to the Director, by 

certified mail with return receipt requested, a notice of completion using EPA 
Form 7520-10, and either: 

 
(i) The Director has inspected or otherwise reviewed the injection well 

and finds it is in compliance with the conditions of the permit; or, 
 

(ii) The permittee has not received within thirteen (13) days of the date of 
the Director's receipt of the notice required above, notice from the 
Director of his or her intent to inspect, or otherwise review the new 
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injection well, in which case prior inspection or review is waived and 
the permittee may commence injection. 

 
(b)    Permittee has sampled the injectate for pH, TDS, specific gravity, antimony, 
         arsenic, barium, beryllium, cadmium, chromium, copper, lead, manganese,   
         mercury, and selenium. 
                 

          (c)    Permittee has sent analysis of the above to EPA , and has received approval  
           from EPA for injection based on results of analysis. 
              

(d)    Permittee has conducted and passed a MIT. 
 
              (e)    Permittee has posted with EPA, in an acceptable form, a financial   
            responsibility demonstration to plug and abandon the injection system.     
 
SECTION C. OPERATING REQUIREMENTS 
 
    1.  Injection Operation 
 
    Beginning on the effective date and lasting through the term of this permit, the permittee 

is authorized to inject only a slurry of recycled fluids, make up water and a mixture of 
fine grained reject solids (coal, rock, clay particles, pyrite fines) from the processing of 
raw coal at the Hopkins County Coal fine coal recovery plant for disposal operations 
under the following conditions. 
 
   (a)  Injection Zone 

 
Injection shall be limited to the abandoned works of the KY #9 Coal Seam in the 
Hopkins County Coal Island Mine. 

 
   (b)  Injection Operation 

 
The coal slurry will be prepared at the Hopkins County Coal preparation plant and 
transported to an injection well via an abrasion resistant piping system. The slurry 
will be pumped or gravity fed to the injection well and injected via gravity into the 
slurry area defined on map attachment Proposed Underground Injection Area.  
After the slurry area is filled, slurry water will be allowed to settle out of the slurry 
mixture and removed from the slurry area by the water withdrawal wells.  The 
withdrawn slurry water will be discharged into the slurry pond.  After withdrawal, 
slurry injection will proceed for several cycles until the slurry area is completely 
filled with fines.  At this point, the slurry operation will be discontinued and the 
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well will be plugged and abandoned.  The slurry areas are downdip from existing 
closure panels. Therefore, to prevent pressure on the mining panels, a sump will 
be dug at the lowest elevation of the panel. When the sump has filled with water, 
injection operations into the panel will cease.  The slurry areas are below drainage 
for the creeks in the area.  

  
(c) Maximum Contaminant Level (MCLs) 

 
The injectate will not exceed any National Primary Drinking Water Standard 
listed in 40 C.F.R. Part 141 or other health based limits. 
 
Coal combustion ash is specifically prohibited from being slurried and injected. 
 

2. Loss of Mechanical Integrity During Operations 
 
 The permittee shall cease injection if a loss of mechanical integrity, as defined at 40 
 C.F.R. §146.8, becomes evident during operation.  Operation shall not resume until the 
 permittee has complied with the provision of Part II, Section G of this permit regarding a 
 mechanical integrity demonstration. 
 

3. Loss of Injection Zone Integrity 
 
 The permittee shall cease injection if a loss of injection zone integrity becomes evident 
 during operation.  Injection shall not be resumed until EPA has reviewed the 
 injection operation and the causes for the loss of injection zone integrity.  This includes 
 loss of integrity at the north boundary fault.     
       
SECTION D.  MONITORING REQUIREMENTS 
 
    1. Sampling and Analysis Methods  
 

Samples and measurements taken for the purpose of monitoring shall be representative of 
the monitored activity.  Grab samples shall be used for the laboratory analysis of the 
physical and chemical characteristics as specified in Part I, Section D, Item 3(a).  Test 
methods and procedures shall be as specified in 40 C.F.R. ' 136.3 or in 40 C.F.R. Part 
261, Appendix III.  When the analytical method for a particular parameter is not specified 
in either 40 C.F.R. ' 136.3 or in 40 C.F.R. Part 261, Appendix III, the permittee must 
obtain the Director's approval of the methods used to generate all monitoring data.  
Reports to be generated from monitoring data are specified in Part I, Section E. 
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2. Injection Operation Monitoring 

 
The permittee shall monitor the operation of the injection well as follows: 

 
Parameter       Monitoring Frequency 

 
Injection Pressure (psig) at Wellhead    Weekly 

 
Flow Rate (1,000 gallons/day) of Injected Fluid   Weekly 
 
Cumulative Volume (1,000 gallons) of Injected Fluid Weekly 

 
Observation and recording of injection pressure, flow rate, and cumulative volume shall 
be made over equal time intervals beginning on the date on which each well commences 
operation.  Recordings shall be of representative values. 
 

    3. Injection Fluid Analysis 
 

The permittee shall conduct an injection fluid analysis prior to injection and annually  
thereafter.  An analysis will also be required whenever changes are made to the injection 
fluid.  An analysis must include: 

 
(a) pH, specific gravity, total dissolved solids, antimony, arsenic, barium, beryllium, 

cadmium, chromium, copper, cyanide, lead, mercury, and selenium. 
 
(b) A list of all chemicals and their composition used for new flocculation.  These 

lists should indicate the brand name of the product and manufacturer.      
 
  

4. Other Tests 
 
(a) The permittee shall conduct additional analysis from fluid samples collected at 

five (5) monitoring stations, identified on Proposed Underground Injection Area 
map as SIMW#1, SIMW#2, SIMW #3, SIMW#4, and SIMW#5.  SIMW#1 will 
be completed into a porous zone directly above the coal slurry area and be 
downdip from the slurry area.  SIMW#2 will be completed into a porous zone 
directly below the slurry area and be downdip from the slurry area.  SIMW#3 
will be completed into a remnant coal seam adjacent to the slurry area.  
SIMW#4 will be completed into a porous zone directly above the slurry area and 
updip from the slurry area.  SIMW#5 will be completed into a porous zone 
directly below the slurry area and updip from the slurry area.   The first 
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sampling event shall be three months after the effective date of this permit; and 
fluid samples shall be collected every three months thereafter. These wells shall 
be analyzed for the same parameters as in Part I, Section D, 3, (a) of this permit. 
      

 
5. Shutting Down Injection Operation 
  
 Permittee shall cease injection if any of the wells in Part I, Section D, 4, (a) is over   
 baseline levels.  After shutting down injection operations, permittee will run a dye trace 
 study to ascertain if the coal injection operations are impacting water aquifers or the fault 
 systems.  If the injection operations are impacting the faults or aquifers in the area, 
 injection operations can not proceed until the impact of the injection operation on the 
 faults or water aquifers is corrected.  Baseline monitoring levels will be determined by an 
         average from two analyses taken prior to injection. 
 

  
SECTION E.  REPORTING REQUIREMENTS 
 
    1. Reports on Well Tests and Workovers 
 

Within thirty (30) days after completion of the activity, the permittee shall report to the 
Director the results of any tests other than those specified in Part I, Section B, Item 2. 

 
    2. Reporting of Monitoring Results 
 

Monitoring results, as specified in Part I, Section D, Items 3 and 4, shall be reported every 
three (3) months and must be postmarked by the 15th day following each calendar quarter 
(January 15th, April 15th, July 15th, and October 15th).  Monitoring results, as specified in 
Part I, Section D, Item 2, shall be reported on a yearly basis on EPA Form 7520-11 and 
must be postmarked by the 28th day of the effective anniversary date 
 
Copies of the monitoring results and reports required by Part I, Section D, and all other 
reports required by Part II, shall be submitted to the Director at the following address: 

 
U. S. Environmental Protection Agency, Region 4 
Director, Water Protection Division 
Safe Drinking Water Branch 
Ground Water & SDWA Enforcement Section 
61 Forsyth Street, S.W. 
Atlanta, Georgia  30303-8960 
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    3. Reporting of New Wells Drilled Within the Area of Review (AoR) 
 

Within ten (10) days after spud date, the permittee shall report to the Director by certified 
mail, return receipt requested, the construction plans for any new well within the AoR of 
the permitted facility that will penetrate the injection zone.  The permittee shall provide 
information on proposed construction (including location and quantities of cement), 
location and depth.  This requirement applies to any construction activity regardless of 
ownership of the well.  If the construction of the new well will not protect underground 
sources of drinking water from contamination, the Director may terminate the permit 
under 40 C.F.R. ' 144.40(a)(3), if he or she determines that continued injection may 
endanger human health or the environment. 

 
SECTION F.  PLUGGING AND ABANDONMENT PLAN 
 
Plugging and abandonment (P&A) of the permitted injection well shall be in accordance with 
Part II, Section F of this permit and 40 C.F.R. ' 146.10. 
 
During the operating life of the wells, the injection facility may be screened for technologically 
enhanced naturally occurring radioactive material (NORM) by EPA or another party.  If the 
permittee is notified by a party other than EPA, or becomes aware at any time that elevated levels 
of NORM have been detected at the injection facility, the permittee must notify EPA in writing 
of that fact no later than 45 days prior to the permittee's intent to P&A the well.  EPA may 
require the permittee to revise the P&A plan to insure the safe disposal and proper management 
of elevated levels of NORM waste. 
 
Plugging and abandonment (P&A) of the permitted injection wells will be by placing a 
continuous column of cement inside the injector casing from 10 feet above the slurry area roof to 
four feet below existing land surface.  After cement hardens, the casing will be cut and removed 
four (4) feet below existing land surface.   
 
Plugging of the injection wells is estimated to cost $ 2,300.00 per well and will require posting of 
a financial responsibility demonstration with EPA prior to injection.  
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 GENERAL PERMIT COMPLIANCE 
 
 
A.  EFFECT OF PERMIT 

 
The permittee is allowed to engage in underground injection in accordance with the 
conditions of this permit.  The permittee, authorized by this permit, shall not construct, 
operate, maintain, convert, plug, abandon, or conduct any other injection activity in a manner 
that allows the movement of fluid containing any contaminant into an Underground Source of 
Drinking Water (USDW), if the presence of that contaminant may cause a violation of any 
primary drinking water regulation under 40 C.F.R. Part 142 or may otherwise adversely affect 
the health of persons.  Any underground injection activity not specifically authorized in this 
permit is prohibited.  Compliance with this permit does not constitute a defense to any action 
brought under the Safe Drinking Water Act (SDWA), or any other common or statutory law 
or regulation.  Issuance of this permit does not convey property rights of any sort or any 
exclusive privilege; nor does it authorize any injury to persons or property, or invasion of 
other private rights, or any infringement of State or local law or regulations.  Nothing in this 
permit shall be construed to relieve the permittee of any duties under applicable regulations. 

 
B.  PERMIT ACTIONS 
 

1. Modification, Revocation, Reissuance and Termination.  The Director may, for cause or 
upon request from the permittee, modify, revoke and reissue, or terminate this permit in 
accordance with 40 C.F.R. '' 144.12, 144.39, and 144.40, for any one of the following 
reasons: 

 
(a) Alterations.  There are material and substantial alterations or additions to the 

permitted facility or activity which occurred after permit issuance which justify the 
inclusion of permit conditions that are different from or absent in the existing 
permit. 

 
(b) Information.  The Director has received information which was not available at 

the time of permit issuance (other than revised regulations, guidance, or test 
methods) and which would have justified the application of different permit 
conditions at the time of issuance.  For UIC area permits, this cause shall include 
any information indicating that cumulative effects on the environment are 
unacceptable. 

 
(c) New regulations.  The standards or regulations on which the permit was based 

have been changed by promulgation of newer or amended standards or regulations 
or by judicial decision after the permit was issued. 
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(d) Compliance schedules.  The Director determines that good cause exists for 

modification of a compliance schedule, such as an act of God, strike, flood, or 
material shortage or other events over which the permittee has little or no control 
and for which there is no reasonably available remedy. 

 
(e) Proposed transfer.  The Director receives notification of a proposed transfer of the 

permit. 
 

(f) Noncompliance.  Noncompliance by the permittee with any condition of the 
permit. 

 
(g) Relevant facts.  The permittee=s failure in the application or during the permit 

issuance process to disclose fully all relevant facts, or the permittee=s 
misrepresentation of any relevant facts at any time. 

 
(h) Endangerment.  A determination that the permitted activity endangers human 

health or the environment and can only be regulated to acceptable levels by permit 
modification or termination. 

 
Also, the permit is subject to minor modifications for cause as specified in 40 C.F.R.       
' 144.41.  The filing of a request for a permit modification, revocation and reissuance, or 
termination, or the notification of planned changes, or anticipated noncompliance on the 
part of the permittee does not stay the applicability or enforceability of any permit 
condition. 

 
The submittal of an updated application may be required prior to the Director’s granting a 
request for permit modification. 

 
      2. Transfer of Permits.  This permit is not transferable to any person except after notice to 

and approval by the Director, and in compliance with the requirements and conditions of 
40 C.F.R. ' 144.38. 
 
The Director may require modification or revocation and reissuance of the permit to 
change the name of the permittee and incorporate such other requirements as may be 
necessary under the SDWA. 

 
This permit may be transferred to a new owner or operator by modification according to 
40 C.F.R. ' 144.41(d), where the Director determines that no other change in the permit 
is necessary, provided that written agreement containing a specific date for transfer of  
permit responsibility, coverage, and liability between the current and new permittee has 
been submitted to the Director. 
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C.  SEVERABILITY 
 

The provisions of this permit are severable, and if any provision of this permit or the 
application of any provision of this permit to any circumstances is held invalid, the 
application of such provision to other circumstances and the remainder of this permit shall 
not be affected thereby. 

 
D.  CONFIDENTIALITY 
 

In accordance with 40 C.F.R. Part 2, any information submitted to EPA pursuant to this 
permit may be claimed as confidential by the submitter.  Any such claim must be asserted at 
the time of submission by stamping the words Aconfidential business information@ on each 
page containing such information.  If no claim is made at the time of submission, EPA may 
make the information available to the public without further notice.  If a claim is asserted, the 
information will be treated in accordance with the procedures in 40 C.F.R. Part 2 (Public 
Information).  Claims of confidentiality for the following information will be denied: 

 
1.  The name and address of any permit applicant or permittee; 

 
2.  Information which deals with the existence, absence or level of contaminants in 

drinking water. 
 
E.  DUTIES AND REQUIREMENTS 

 
      1. Duty to Comply.  The permittee must comply with all conditions of this permit.  Any 

permit noncompliance constitutes a violation of the SDWA and is grounds for 
enforcement action; for permit termination, revocation and reissuance, or modification; or 
for denial of a permit renewal application; except that the permittee need not comply with 
the provisions of this permit to the extent and for the duration such noncompliance is 
authorized in an emergency permit under 40 C.F.R. ' 144.34.  

 
      2. Penalties for Violations of Permit Conditions.  Any person who violates a permit 

requirement is subject to civil penalties and other enforcement actions under the SDWA 
which may include criminal prosecution. 

 
      3. Continuation of Expiring Permits. 
 

(a) Duty to Reapply.  If the permittee wishes to continue an activity regulated by this 
permit after the expiration date of this permit, the permittee must apply for and 
obtain a new permit.  
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(b) Permit Extensions.  The conditions of an expired permit may continue in force in 
accordance with 5 U.S.C. 558(c) until the effective date of the new permit, if: 

 
(1) The permittee has submitted a timely application which is a complete 

application for a new permit; and  
 

(2) The Director, through no fault of the permittee, does not issue a new 
permit with an effective date on or before the expiration date of the 
previous permit, and 

 
(3) The new permit has not been denied, or if a denial has been appealed, final 

agency action has not occurred in accordance with 40 C.F.R. ' 124.19(f) 
(1). 

 
(c) Effect.  Permits continued under 5 U.S.C. 558(c) remain fully effective and 

enforceable. 
 

(d) Enforcement.  When the permittee is not in compliance with the conditions of the 
expiring or expired permit, the Director may choose to do any or all of the 
following: 

 
(1) Initiate enforcement action based upon the permit which has been 

continued;  
 
(2) Issue a notice of intent to deny the new permit.  If the permit is denied, the 

owner or operator would then be required to cease the activities authorized 
by the continued permit or be subject to enforcement action for operating 
without a permit;  

 
(3) Issue a new permit under 40 C.F.R. Part 124 with appropriate conditions; 

or  
 
(4) Take other actions authorized by Underground Injection Control 

regulations.  
 

(e)  State Continuation.  An EPA issued permit does not continue in force beyond its 
expiration date under Federal law if at that time a State has primary enforcement 
authority.  A State authorized to administer the UIC program may continue either 
EPA or State issued permits until the effective date of the new permits, if State law  
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allows.  Otherwise, the facility or activity is operating without a permit from the 
time of expiration of the old permit to the effective date of the State issued new 
permit. 
 

      4. Need to Halt or Reduce Activity not a Defense.  It shall not be a defense for a permittee in 
an enforcement action that it would have been necessary to halt or reduce the permitted 
activity in order to maintain compliance with the conditions of this permit. 

 
      5. Duty to Mitigate.  The permittee shall take all reasonable steps to minimize or correct any 

adverse impact on the environment resulting from noncompliance with this permit. 
 
      6. Proper Operation and Maintenance.  The permittee shall at all times properly operate and 

maintain all facilities and systems of treatment and control (and related appurtenances) 
which are installed or used by the permittee to achieve compliance with the conditions of 
this permit.  Proper operation and maintenance includes effective performance, adequate 
funding, adequate operator staffing and training, and adequate laboratory and process 
controls, including appropriate quality assurance procedures.  This provision requires the 
operation of back up or auxiliary facilities or similar systems only when necessary to 
achieve compliance with the conditions of this permit. 

 
     7. Duty to Provide Information.  The permittee shall furnish to the Director, within a time 

specified, any information which the Director may request to determine whether cause 
exists for modifying, revoking and reissuing, or terminating this permit, or to determine 
compliance with this permit.  The permittee shall also furnish to the Director, upon 
request, copies of records required to be kept by this permit. 

 
      8. Inspection and Entry.  The permittee shall allow the Director, or an authorized 

representative, upon the presentation of credentials and other documents as may be 
required by law to: 

 
(a) Enter upon the permittee=s premises where a regulated facility or activity is 

located or conducted, or where records must be kept under the conditions of this 
permit; 

 
(b) Have access to and copy, at reasonable times, any records that must be kept under 

the conditions of this permit; 
 

(c) Inspect at reasonable times any facilities, equipment (including monitoring and 
control equipment), practices, or operations regulated or required under this 
permit; and 
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(d) Sample or monitor at reasonable times, for the purposes of assuring permit 
compliance or as otherwise authorized by SDWA, any substances or parameters at 
any location. 

 
      9. Property Rights.  This permit does not convey any property rights of any sort, or any 

exclusive privilege.  
 
   10. Monitoring and Records. 
 

(a) Samples and measurements taken for the purpose of monitoring shall be 
representative of the monitored activity. 
 

(b) The permittee shall retain records of all monitoring information, including the 
following: 

 
  (i) Calibration and maintenance records and all original strip chart 

recordings for continuous monitoring instrumentation, copies of all 
reports required by this permit, and records of all data used to complete 
the application for this permit, for a period of at least three (3) years 
from the date of the sample, measurement, report, or application. This 
period may be extended by request of the Director at any time; and 

 
(ii) The nature and composition of all injected fluids until three (3) years 

after the completion of any plugging and abandonment procedures 
specified under 40 C.F.R. ' 144.52(a)(6), or under Part 146, Subpart G, 
as appropriate.  The Director may require the owner or operator to 
deliver the records to the Director at the conclusion of the retention 
period.  The owner or operator shall continue to retain the records after 
the three (3) year retention period unless he delivers the records to the 
Director or obtains written approval from the Director to discard the 
records. 

 
(c)  Records of monitoring information shall include: 

 
   (i)  The date, exact place, and time of sampling or measurements; 
 (ii)  The individual(s) who performed the sampling or measurements; 
(iii)  The date(s) analyses were performed; 
(iv)  The individual(s) who performed the analyses; 
 (v)  The analytical techniques or methods used; and 
(vi)  The results of such analyses. 
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   11.  Signatory Requirements. 
 

(a) All reports or other information submitted to the Director shall be signed and 
certified in accordance with 40 C.F.R. ' 144.32, as follows: 

 
(1) For a corporation:  by a responsible corporate officer.  For the purpose of 

this permit, a responsible corporate officer means:  (1) a president, 
secretary, treasurer or vice president of the corporation in charge of a 
principal business function, or any other person who performs similar 
policy - or decision making functions for the corporation, or (2) the 
manager of one or more manufacturing, production or operating facilities 
employing more than 250 persons or having gross annual sales or 
expenditures exceeding 25 million (in second quarter 1980 dollars), if 
authority to sign documents has been assigned or delegated to the 
manager in accordance with corporation procedures. 

 
(2) For a partnership or sole proprietorship:  by a general partner of the 

proprietor, respectively; or 
 
(3) For a municipality, State, federal, or other public agency:  by either a 

principal executive officer or ranking elected official; or 
 

(4) A duly authorized representative. 
 

(b)  A person is a duly authorized representative only if: 
 

(1) The authorization is made in writing by a person described above; 
 

(2) The authorization specifies either an individual or a position having 
responsibility for the overall operation of the regulated facility or activity, 
such as the position of plant manager, operator of a well or a well field, 
superintendent, or position of equivalent responsibility.  (A duly 
authorized representative may thus be either a named individual or any 
individual occupying a named position.); and 

 
(3) The written authorization is submitted to the Director. 

 
(c) If an authorization under paragraph (b) above is no longer accurate because a 

different individual or position has responsibility for the overall operation of the 
facility, a new authorization satisfying the requirements of paragraph (b) of this 
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section must be submitted to the Director prior to or together with any reports, 
information, or applications to be signed by an authorized representative. 

 
(d) Any person signing a document under paragraphs 11(a) or 11(b) of this section 

shall make the following certification: 
 

AI certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations.@ 

 
   12.  Reporting Requirements. 
 

(a) Planned Changes.  The permittee shall give written notice to the Director, as soon 
as possible, of any planned physical alterations or additions to the permitted 
facility. 

 
(b) Anticipated Noncompliance.  The permittee shall give advance notice to the 

Director of any planned changes in the permitted facility or activity which may 
result in noncompliance with permit requirements. 

 
(c) Compliance Schedules.  Reports of compliance or noncompliance with, or any 

progress reports on, interim and final requirements contained in any compliance 
schedule of this permit shall be submitted no later than thirty (30) days following 
each schedule date. 

 
(d) Twenty-four Hour Reporting.  The permittee shall report any noncompliance 

which may endanger health or the environment, including: 
 

  (i) Any monitoring or other information which indicates that any 
contaminant may cause an endangerment to a USDW; or 

 
 (ii)  Any noncompliance with a permit condition or malfunction of the 

injection system which may cause fluid migration into or between 
USDWs. 
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Any information shall be provided orally within twenty-four (24) hours from the 
time the permittee becomes aware of the circumstances. A written submission 
shall also be provided within five (5) days of the time the permittee becomes 
aware of the circumstances.  The written submission shall contain a description 
of the noncompliance and its cause, the period of noncompliance, including exact 
dates and times, and if the noncompliance has not been corrected, the anticipated 
time it is expected to continue; and steps taken or planned to reduce, eliminate, 
and prevent reoccurrence of the noncompliance. 

 
(e) Other Noncompliance.  The permittee shall report all instances of noncompliance 

not reported at the time monitoring reports are submitted.  The reports shall 
contain the information listed in Part II, Section E, Item 12(d)(2) above. 

 
(f) Other Information.  When the permittee becomes aware that he failed to submit 

any relevant facts in the permit application or submitted incorrect information in 
a permit application or in any report to the Director, the permittee shall promptly 
submit such facts or information.   

 
F.  PLUGGING AND ABANDONMENT 
 
     1. Notice of Plugging and Abandonment.  The permittee shall notify the Director no later 

than forty-five (45) days before conversion or abandonment of the well.  The Director 
may allow a shorter notice period upon written request. 

 
2. Plugging and Abandonment.  The permittee shall plug and abandon the well consistent 

with 40 C.F.R. ' 146.10, as provided for in the plugging and abandonment plan 
incorporated as part of this permit. Plugging and abandonment shall be completed to 
ensure that fluids are not allowed to move either into a USDW of from one USDW to 
another. 

 
Revisions to the Plugging and Abandonment Plan must be submitted to the Director no 
less than forty-five (45) days prior to the plugging and abandonment.  The Director must 
approve the revision prior to the start of plugging operations. 

 
Within sixty (60) days after plugging the well, or at the time of the next quarterly report 
(whichever is less), the owner or operator shall submit a report to the Director.  If the 
quarterly report is due less than fifteen (15) days before completion of plugging, then the 
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report shall be submitted within sixty (60) days.  The report shall be certified as accurate 
by the person who performed the plugging operation.  Such report shall consist of either: 

 
(a) A statement that the well was plugged in accordance with the plan previously 

submitted to the Director; or 
 
(b) If the actual plugging differed from the approved plan, a statement defining the 

actual plugging and why the Director should approve such deviation.  Any 
deviation from a previously approved plan may be cause for the Director to 
require the owner or operator to replug the well or pursue enforcement action. 

 
     3. Inactive Wells.  If at any time there is no injection into a well for a period of at least two 

(2) consecutive years, the permittee shall plug and abandon the well in accordance with 
the plan unless he: 

 
(a) Provides notice to the Director including a demonstration that the well will be 

used in the future; and 
 

(b) Describe actions or procedures, which are deemed satisfactory by the Director, 
which the permittee will take to ensure that the well will not endanger USDWs 
during the period of inactivity.  These actions and procedures may include, but are 
not limited to, a demonstration of mechanical integrity and shall include 
compliance with the technical and reporting requirements applicable to active 
injection wells unless waived, in writing, by the Director. 

 
G.  MECHANICAL INTEGRITY 
 

1. Standards.  The owner or operator of a Class I, II, III or V well permitted under this 
part shall establish, prior to commencing injection or on a schedule determined by the 
Director, and thereafter maintain mechanical integrity as defined in 40 C.F.R. ' 146.8. 
The Director may require by written notice that the owner or operator comply with a 
schedule describing when mechanical integrity demonstrations shall be made. 

 
2.  Prohibition Without Demonstration.  The permittee shall not commence or continue 

injection activity after the effective date of this permit unless the permittee has 
demonstrated that the well covered by this permit has mechanical integrity in 
accordance with 40 C.F.R. ' 146.8 and the permittee has received written notice from 
the Director that such demonstration is satisfactory. 

 
3. Subsequent Mechanical Integrity Demonstrations.  A demonstration of mechanical 

integrity in accordance with 40 C.F.R. ' 146.8 shall be made no later than five (5) 
years from the date of the last approved demonstration.  Mechanical integrity shall also 
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be demonstrated at any time the tubing is removed from the well, the packer is reset, or  
a loss of mechanical integrity becomes evident during operation.  Furthermore, the 
Director may by written notice require the permittee to demonstrate mechanical 
integrity at any time.  The permittee shall notify the Director of his intent to 
demonstrate mechanical integrity at least thirty (30) days prior to such demonstration.  
The Director may allow a shorter time period if it would be sufficient to enable EPA to 
adequately respond.  The permittee shall report the results of a mechanical integrity 
demonstration within ninety (90) days after completion and in accordance with Part II, 
Section E, Item 11. 

 
4. Loss of Mechanical Integrity.  When the Director determines that a Class I, II, III or V 

well lacks mechanical integrity pursuant to 40 C.F.R. ' 146.8, he shall give written 
notice of his determination to the owner or operator.  Unless the Director requires 
immediate cessation, the owner or operator shall cease injection into the well within 
forty-eight (48) hours of receipt of the Director's determination.  The Director may 
allow plugging of the well pursuant to the requirements of 40 C.F.R. ' 146.10 or 
require the permittee to perform such additional construction, operation, monitoring, 
reporting and corrective action as is necessary to prevent the movement of fluid into or 
between USDWs, caused by the lack of mechanical integrity.  The owner or operator 
may resume injection upon written notification from the Director that the owner or 
operator has demonstrated mechanical integrity pursuant to 40 C.F.R. ' 146.8.  The 
Director may allow the owner or operator of a well which lacks mechanical integrity 
pursuant to 40 C.F.R. ' 146.8(a)(1) to continue or resume injection, if the owner or 
operator has made a satisfactory demonstration that there is no movement of fluid into 
or between USDWs. 

 
5. Test Methods to be Used for Mechanical Integrity Test (MIT).  A plan for logging and 

testing the well for mechanical integrity shall be prepared and submitted for the 
Director=s approval at least sixty (60) days prior to each proposed MIT demonstration 
date.  The Director may allow a shorter time period if it would be sufficient to enable 
EPA to adequately respond. 

 
The plan shall propose logs and tests specified in 40 C.F.R. ' 146.8 (as amended from 
time to time by EPA to include additional approved logs and tests, as published in the 
Federal Register).  The plan shall also propose standards that will be used for 
evaluating the results of logging and testing.  Mechanical integrity will be confirmed if 
the well logs and test data meet or exceed the standards approved as a result of the 
Director=s review of the plan. 
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H.  FINANCIAL RESPONSIBILITY 
 

1. Financial Responsibility.  The permittee, including the transferor of a permit, is required 
to demonstrate and maintain financial responsibility and resources to close, plug, and 
abandon the underground injection operation in a manner prescribed by the Director 
until: 

 
(A) The well has been plugged and abandoned in accordance with an approved 

plugging and abandonment plan pursuant to 40 C.F.R. '' 144.51(o) and 146.10, 
a plugging and abandonment report has been submitted pursuant to 40 C.F.R.     
' 144.51(p); or 

 
(B) The well has been converted in compliance with the requirements of 40 C.F.R.  

' 144.51(n); or 
 
(C) The transferor of a permit has received notice from the Director that the owner 

or operator receiving transfer of the permit, the new permittee, has demonstrated 
financial responsibility for the well. 

 
The permittee shall show evidence of such financial responsibility to the 
Director by the submission of a surety bond, or other adequate assurance, such 
as a financial statement or other materials acceptable to the Director.  The 
Director may, on a periodic basis, require the holder of a lifetime permit to 
submit a revised estimate of the resources needed to plug and abandon the well 
revised to reflect inflation of such costs, and a revised demonstration of 
financial responsibility, if necessary.  The owner or operator of a well injecting 
hazardous waste must comply with the financial responsibility requirements of 
subpart F of this part. 

 
2.  Insolvency.  In the event of: 

 
(a) the bankruptcy of the trustee or issuing institution of the financial mechanism, or 

 
(b) suspension or revocation of the authority of the trustee institution to act as trustee, 

or 
 
(c) the issuing institution’s losing its authority to issue such an instrument, the 

permittee must notify the Director, within ten (10) business days of the 
permittee’s receiving notice of such event.  The owner or operator must establish 
other financial assurance or liability coverage acceptable to the Director, within 
sixty (60) days after such an event. 
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An owner or operator must also notify the Director by certified mail of the 
commencement of voluntary or involuntary proceedings under Title 11 (Bankruptcy), 
U.S. Code naming the owner or operator as debtor, within ten (10) business days after 
commencement of the proceeding.  A guarantor of a corporate guarantee must make 
such a notification if he is named as debtor, as required under the terms of the 
guarantee. 
 
An owner or operator who obtains a letter of credit, surety bond, or insurance policy 
will be deemed to be without the required financial assurance or liability coverage in 
the event of bankruptcy, insolvency, or a suspension or revocation of the license or 
charter of the issuing institution.  The owner or operator must establish other financial 
assurance or liability coverage within sixty (60) days after such an event. 

 
I.  DEFINITIONS 

 
All terms used in this permit, not specifically defined in the permit, are defined at 40 C.F.R. 
Parts 144, 145, 146 and 147.  

 
 




