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H istorically, beneficial use of coal combustion 
residuals (CCRs) has been based on use of  
materials directly from the power generation process. 
However, with recent regulatory changes, millions 

of tons of CCRs are now potentially available from closing CCR 
units (especially surface impoundments) for beneficial use in the 
marketplace. While there are several factors that will influence 
whether beneficial use of a specific site’s materials is feasible, it is 
important to evaluate beneficial use options early in the closure 
planning process to ensure their full consideration. 

The recently promulgated U.S. Environmental Protection 
Agency’s Standards for the Disposal of Coal Combustion 
Residuals in Landfills and Surface Impoundments (effective 
October 19, 2015), and the Effluent Limitations Guidelines 
and Standards for the Steam Electric Power Generating Point 
Source Category (ELG; effective January 4, 2016) require the 
closure of virtually all existing surface impoundments used to 
historically manage CCRs that were not originally intended 
for beneficial use. While the conversion to dry-handling/other 
processes will change the management of these materials, 
opportunities exist during closure to process to beneficially 

use CCR materials historically managed in surface impound-
ments. However, there are several variables that will influence 
the decision-making process for beneficial use, including 
type of closure, schedule/regulatory drivers, material status, 
economics, and public input. It is important to understand/
address these issues in the early planning stages to maximize 
the opportunity to beneficially use impounded CCR.

Closure of CCR impoundments involves one of two options: 
“clean closure” (removal of all CCR material along with affected 
soils) and “closure-in-place” (removal of liquids and construc-
tion of a final cover over CCR left in the impoundment). As each 
site is unique, the selected closure approach will be influenced 
by applicable federal and state rules/regulations, schedule, cost 
of implementation, technical feasibility, plant operations/future 
plant use, and public input. In many instances, beneficial use 
of the impounded CCR, in particular for clean closure scenar-
ios, may be significantly influenced due to regulatory/schedule 
issues or plant-specific operations (for example, converting 
or retrofitting CCR impoundments to low-volume wastewa-
ter ponds). For example, while the CCR Rule allows an initial 
period of 5 years of commencing closure activities to complete 
the closure of surface impoundments (including potential 
extensions of 2 years for impoundments under 40 acres and 
up to 10 years for impoundments over 40 acres), there may 
be state-specific regulations/requirements (for example, solid 
waste or NPDES Permit Requirements) that can influence these 
dates and require an earlier closure schedule.

Evaluation of the opportunities for beneficial use, particularly 
for a clean closure option, need to be considered early in the 
closure planning process. One of the key considerations is the 
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status of the material in the ponds from chemical, physical, 
and spatial perspectives. While some impoundments may have 
acted as “monofills” during their life (for example, only received 
bottom ash), most impoundments have received several waste 
streams throughout their operating years, including sluiced 
bottom ash and fly ash, flue gas desulfurization (FGD) waste-
water, and other low-volume waste streams. Changes in the fuel 
source and operating conditions throughout the plant’s life will 
also influence the properties of the materials. Additionally, CCR 
materials that have been hydraulically deposited are frequently 
not immediately suitable for beneficial use due to highly vari-
able particle gradation and the strength properties affected by 
the chemical weathering that occurs when the ash is subjected 
to long-term exposure to water. 

In order to properly consider the chemical/physical and spa-
tial characteristics of impounded CCR, the early planning 
process should include an evaluation of the properties of the 
CCR based on the considered beneficial end use. Initially, 
this can include historical information regarding types of 
coal used, waste streams, discharge points, and volumes to 
get an initial idea of general material characteristics within 
the pond. Additionally, as part of the overall closure planning 
process and development of design documents, a geotech-
nical investigation is typically conducted to evaluate CCR 
properties and volumes. As part of this evaluation, additional 
data can be collected to ascertain the types/percentages and 
CCR properties for beneficial use, and what type of addi-
tional processing may be necessary to condition the material 
for its end-use. 

In addition to the physical and chemical properties of the ash 
materials, other considerations contributing to the commercial 
viability of impounded CCR may include the following:
• How close is the CCR source to end-users (cement plant, 

batch plant, landfill)? Haul distances can have a significant 
impact on cost. The liability of hauling large volumes of CCR 
over public roads can also be a factor to consider.

• How homogeneous is the CCR material? Some end-users 
may require a source material that falls reliably within 
acceptable physical and chemical specifications. As with 
any hydraulically deposited sediment, the coarser-graded 
particles will be found closer to the discharge point than the 
finer particles. If the discharge locations have historically 
changed, prediction of the distribution of fine versus coarser 
materials may be difficult. This may require a significant 
amount of up-front data collection to validate the viability of 
beneficial use.

• How much CCR material is there? Small sources may have 
diminished viability, as it relates to economies of scale. 
Additionally, is there an opportunity to locate a central 
processing plant (as needed) to process material from  
several sites?

While there are millions of tons of CCR for potential benefi-
cial use in impounded units, it is important to get an early 
start in evaluating the materials, market, and other drivers to 
ascertain the viability of beneficial use in conjunction with clo-
sure. Data needed to assist in this evaluation can be collected  

during traditional geotechnical investigative work necessary 
for closure planning. 

Looking down the road, it will be interesting to see how regula-
tory changes that have influenced the beneficial use of impounded 
CCR unfold, particularly considering the numerous variables 
that may differ for each site/geographic area. Additionally, more 
recent trends in the public domain (environmental justice related 
to CCR disposal; increased opposition to new, off-site disposal 
facilities; and lawsuits focused on removal versus in-place closure) 
will continue to influence beneficial use opportunities. ❖ 

Kent Nilsson is a Senior Consulting Engineer based in TRC’s 
Greenville, SC, office. He has 31 years of experience in geotechnical and 
environmental consulting. He is a licensed professional engineer 
in 11 states and two Canadian provinces. As a visiting lecturer at 
Clemson University, Kent teaches statics and construction sched-
uling/planning. Contact Kent at rnilsson@trcsolutions.com or 
visit www.trcsolutions.com. 
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