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Coal Ash Management 

Boilers  fired on solid fossil fuels will produce solid waste referred to as coal com-

bustion waste, or ash. The waste material has popularly been called coal 

combustion byproduct (CCBP), a residual of the burning process, and most recently, coal combus-

tion product (CCP). The latest term is employed as part of the campaign to utilize the waste materi-

al in an alternative application since the other choice is to landfill the material in a costly opera-

tion. Although boiler ash is sometimes sluiced to a pond where the water is decanted and, often 

times, re-used to sluice more solids, the management of the material leads to a similar end appli-

cation – disposal by solidification. This article addresses landfill management of boiler ash. Later 

articles will discuss the operation of sluice ponds and marketing of the materials. 

 



Many utilities, 
having fossil-fired 

(coal) boilers, construct and 
operate captive landfills dedicated 

to the disposal of ash products. Fly ash, 
the lighter material which is collected from the 

flue gas stream of the boiler and usually of smaller 
particle size, is generally the most prominent portion 
of the waste stream. This material would normally 
comprise 70-80% of all ash produced by the power 
boiler. Bottom ash, the heavier material collected in 
an ash hopper at the bottom of 
the boiler, is the lesser compo-
nent of the waste stream. This 
material would be about 20-30% 
of the waste stream. Bottom ash 
may be managed by combining it 
with water to be sluiced to a set-
tling pond where it may eventual-
ly be removed and disposed in 
the landfill or handled dry and 
disposed directly in the landfill. 
Although there are usually other 
much more minor components of 
coal ash, they will not be ad-
dressed here due to the more 
sellable nature of their makeup. 
 
As the logic would tend to indicate, captive landfills 
would normally be located on property owned by the 
waste generator and would preferably be situated 
within short distance of the generating facility, there-
by reducing hauling costs – a significant portion of 
the overall waste handling cost. Modern landfills are 
ideally located in areas with sound foundations, i.e., 
non-karst, and with moderate slopes and ample 
surrounding area which lends itself to support func-
tions for the operation. That is to say that truck 
scales, maintenance buildings, miscellaneous stor-
age areas, leachate collection facilities, groundwa-
ter monitoring systems, survey monumentation, and 
other such important features would be located on 
the periphery of the disposal area. 
 
Within the disposal boundary, the progression of 
construction would typically involve regrading of 
subgrade soils along with some compactive effort to 
enhance the foundation of the fill. This may involve 
moisture control as it relates to soil type and condi-
tions as found when compared with laboratory test-

ing for optimum conditions of the material during 
placement in order to achieve near-maximum dry 
density. In other words, the soil component would 
normally be targeted to achieve 95% compaction 
based on a standard proctor test of the material 
performed in the laboratory. This would enable the 
soil to be placed at desirable low permeability condi-
tions and with minimal future densification, or set-
tling. Once the soil foundation is addressed and sig-
nificant detrimental objects, such as rocks, are 
picked from the surface, geosynthetics would be 

placed. Note that some landfill liner systems may be 
constructed over existing ash fills, thus the underly-
ing material would likely be clean and might only 
require some regrading using the same logic for 
placement control as mentioned above. Depending 
on site conditions, the regulatory environment, and 
the philosophy of the design engineer, a geosynthet-
ic material may then be placed as a cushion layer 
used to protect the continuous membrane that 
would follow. The membrane layer, which is installed 
next, is carefully laid in place, numbered and 
tracked for traceability, and seamed to create a con-
tinuous watertight containment for the waste site. 
Note here that today, a one-layer system is the nor-
mal application based on the regulatory interpreta-
tion of coal ash and its potential effects on the envi-
ronment. At any rate, the liner system will then typi-
cally include a drainage layer that may be comprised 
of components such as a double-sided geocompo-
site, graded aggregate to prevent clogging and to 
enhance collection of leachate (the water that 
comes in contact with the waste during fill progres-
sion), and a piping system used to accumulate the 
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leachate and direct it away from the waste fill and 
into a treatment area. These parts of the landfill may 
be constructed using varying material types, such as 
different aggregate materials or different weights 
and designs of geocomposites. However, the goal of 
this part of the system is to manage the water that is 
predicted to accumulate at the waste/membrane 
interface, thereby ensuring a drier and more stable 
fill offering less opportunity for leakage outside of 
the containment system. 
 
Once the bottom of the landfill is constructed 
through careful scrutiny to ensure full compliance 
with plans, specifications, and regulations, complete 
and thorough documentation is provided to the regu-
latory agency for review and approval. If the submit-
tal package is found to satisfy the examination pro-
cess, the state agency will likely provide a certificate 
of operation, or similar documentation, offering ap-
proval of construction in the cell or working area as 
completed. Upon receipt of the Certificate to Oper-
ate (CTO), the owner can begin disposal of wastes. 
The disposal process in-
volves planned placement 
of CCB wastes such that lifts 
are properly developed, 
stormwater and leachate 
are readily controlled, air 
space (the term for ap-
proved storage volume) is 
maximized, and future de-
velopment is enhanced. The 
owner, or his authorized 
agent/contractor, must ex-
hibit control over dusting 
and tracking as part of the 
placement of ash wastes. A 
qualified person will be re-

quired to over-
see operations and to 
maintain accurate records 
of disposal activities. Records will 
include information such as daily quan-
tities placed by date, material descriptions 
placed, and an approximate location of placement 
activities within the approved boundaries daily. The 
landfill permit will document other necessary inspec-
tion requirements such as regular measures of in-
place density of the waste. To be certain, the opera-
tion of an acceptable landfill is a significant under-
taking and requires attentive, knowledgeable per-
sonnel to maintain compliance. 
 
Closures of cells or work zones, vegetation control, 
vector control (not usually a significant issue associ-
ated with ash landfills), and other such discussion 
items will be addressed in future articles. But let it 
be stated that closure will work very much like cell 
construction – development of proper grades, fol-
lowed by application of geosynthetics per permit 
drawings and documents, followed by placement of 
soil cover, and finalized with seeding and mulching 
to establish vegetative cover. There may be forms of 
erosion control applied in accordance with plans 
that would have been designed according to flow 
characteristics. These would be incorporated into 
surface treatments as well – all constructed in ac-
cordance with plans and specifications to develop 
an excellent finished product meeting the approval 
of the regulatory agency and the owners’ function, 
scope, and budget. 
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extraordinary people—  
—extraordinary results 

Skelly and Loy's Mining Services Group is staffed with experienced mining engineers (surface and under-
ground), mineral processing engineers, geologists, and mineral economists who can guide proposed and 
active mining operations from a pre-feasibility stage through geologic investigations, detailed design, permit-
ting, financial considerations, and reclamation. The group is recognized nationally and internationally for its 
experience and expertise. The Mining Services Group is complemented with state-of-the-art engineering 
tools and augmented by our staff of technicians and environmental specialists experienced in working with 
a variety of mining projects, including, but not limited to the following services. 
 
  Coal Ash Management 
  Coal Preparation/Mineral Processing Studies 
  Due Diligence Investigations 
  Fatal Flaw Analysis 
  Financial Evaluations/Valuations/Mineral Economics 
  Fuel Procurement Investigations 

  Geological Investigations and Reserve Studies 
  Market Studies 
  Mine and Quarry Planning 
  Mine Feasibility Studies 
  Mine Operation Audits 
  Mine Permitting 
  Reclamation Planning 
  Sale/Acquisition Analysis 


