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Historical Perspective
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1970’s Environmental 
Legislation addressing clean 
water Including:

� Federal Water Pollution 
Control Amendments of 1972

� Clean Water Act of 1972
Introduces
- Technology based

effluent limitations
- Water quality 

standards

Historical Perspective
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Cuyahoga River Burning – 1969

(Photo Source: Cleveland Press Collection, Cleveland State University)



1970’s State Dam Safety 
Rules, emerged from fatal 
incidents at:

� Buffalo Creek, WV coal 
waste impounding structure 
(1972)

� Teton Dam, ID (1976)

� Kelly Barnes Lake Dam, 
GA (1977)

Historical Perspective
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(Photo Source: U.S. Department of the Interior, Bureau of Reclamation)



RCRA 1976 
Subtitle C for hazardous waste
Subtitle D for municipal solid waste

� “Cradle to Grave” process triggered 
by Love Canal, NY & “Valley of the 
Drums”, KY

� Set standards for environmental 
controls

� Interim status, then final permit

� Investigations of old facilities

Historical Perspective
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(Photo Source: EPA, c.1980)



Conclusion:
� Disasters in past led to 
new regulations

� TVA Kingston may be 
another

� Subtitle C & D 
standards provide 
precedents that may be 
applicable to 
impoundments

Historical Perspective
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� 2007 EPA Risk Assessment of Coal Combustion 
Wastes

5% with leachate collection
39% with groundwater monitoring



� New Effluent Guidelines
EPA has completed a multi-year study of the Steam Electric Power 

Generating industry and has determined that revising the current effluent 
guidelines for the industry is warranted. Steam Electric Power Generating 
Point Source Category: Final Detailed Study Report (EPA 821-R-09-008, 
October 2009). 

� EPA is proposing new CCP management rules.  The proposed rules are 
not yet available but may include monitoring requirements for existing ash 
impoundments and a 5-year phase out of period for existing 
impoundments.

Current Direction
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� North Carolina Legislation:  HB 1354 (Currently Referred to Committee)
Legislation includes
- Broad definition of a “combustion product surface 

impoundment”
- Provision prohibiting new surface impoundments after a 

certain 
date

- Requirement that DENR develop a program to phase out 
existing 

impoundments.

Current Direction
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Key Engineering Principles
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Key Engineering Principles

Dam Safety

� Overtopping protection

� Embankment stability

� Performance monitoring
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Key Engineering Principles

Low Permeability Barrier

� Darcy’s Law: Q = k i A 

� Q = leakage through liner

� k = hydraulic conductivity of liner

� i = hydraulic gradient, h/t

� t = liner thickness

� A = Area
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Drain



Leachate Collection 
System

Key Engineering Principles
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Closure
� Sustainable system

� Cover to: 

� prevent dust & contact 
with waste

� limit entry of water into 
waste mass

� Control surface water

� Rip-rap steep channels 

� Natural vegetation 
other surfaces

� Maintenance & 
monitoring

Key Engineering Principles
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Existing Impoundments
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Inspections & Monitoring 

� ‘Up gradient’ & ‘down 
gradient’ wells

� If groundwater quality 
ok, continued operation 
may be allowed

� If not, closure or 
removal (re-processing?)

� Investigation of old 
impounds may be 
required

Existing Impoundments
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Cover System

� Stability during closure

� Long-term settlement & 
slope stability

� Final grades
� Must drain after 

settlement

� Potentially big effect on 
cost

Existing Impoundments
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By way of 
example…

Closure – Capital Costs

December 18, 2009 18

� Cover system:  
� Surface water controls 
� Vegetative Layer (grass, fertilizer)
� 1.5 feet soil cover
� Seepage collection layer
� Geomembrane
� Low permeability clay

� ~$ 100k / acre, so capital costs for 50 
acre site closure = $5 million

� Plus: Permitting & Engineering (site 
dependent), Construction Quality 
Assurance ($10k/AC), Post Closure 
Monitoring & Maintenance ($5k/AC/YR)



New Impoundments

December 18, 2009 19



New Impoundments

Design
� Dam safety

� Environmental controls may 
vary with type of waste and 
geology

� For wastes posing risk to 
groundwater quality,

� Subtitle D system likely 
minimum

� Subtitle C system may be 
required

� Leachate treatment and/or 
recycling
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Example Subtitle D system



New Impoundments

� S.404 Clean Water Act (Wetlands, Fish, Endangered Species, Cultural)

� Litigation & Legal Challenge, Public Consultation, NIMBY

� Plus State & Local regs (e.g. Dam Safety; Land Disturbance Permit; 
Coastal Zone Management Consistency; Zoning) 

� Concept to permit: 18 to 36 months at best – maybe l onger !

� Construction:  6 to 12+ months
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� Earthwork:  site dependent

� Subtitle D cell construction:  $ 350k-$450k/acre 
or $20M for 50 acre facility

� Subtitle C cell construction – add extra 
$100k/acre for double liner protection system

� Plus: 
� Permitting, Litigation (NIMBY)
� Engineering 
� Construction Quality Assurance
� Water quality monitoring
� Long term financial assurance
� Insurance…

Typical Capital 
Costs of 
Construction

New Impoundments
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Alternatives to Impoundments
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� Subtitle D tip charge approx. $30 / ton

� Subtitle C tip charge approx. $350 / ton

� 75 million tons of Coal Combustion Products 
disposed of in 2007 (American Coal Ash Association)

� Cost to dispose in Sub. D facility = $2.25 Billion

� Cost to dispose in Sub. C facility = $26.3 Billion

� Plus loading, haulage…

Off-Site Disposal 
Costs

Alternatives to Impoundments
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Alternatives to Impoundments

Dry disposal in landfills

� Advantages

� Less risk of catastrophic failure

� Consequences of failure less 

� More efficient use of air space

� No NPDES permit needed

� Lower leachate treatment costs

� Lower closure cost 

� Disadvantages

� Plant retrofit may be impractical or 
too costly

� Higher material handling cost

� Dust control required
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Alternatives to Impoundments

Paste
� Cementitious material 

added to waste

� Used with mine tailings, 
ash & other fine-grained 
wastes

� ~70% solids

� Pumpable

� Consistency of wet 
concrete
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Summary

� Past disasters led to new regulations; TVA Kingston may be another 

� Subtitle C & D standards may be precedents for impoundments

� Expect inspections & monitoring of existing facilities

� Expect closure requirements for existing facilities

� For wastes posing risk to groundwater quality:

� Expect Subtitle D system (or equivalent) as minimum

� Subtitle C system (or equivalent) may be required for high risk 
wastes in critical locations

� More environmentally-friendly alternatives to impoundments are 
available
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Questions & Comments


