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PROJECT PROFILE

COAL REFUSE IMPOUNDMENT DESIGN AND EXPANSION WITH FLY ASH DISPOSAL
This project in central Illinois initiated
with planning studies for a coal refuse
disposal facility and immediately followed on with design and permitting
services for a 160-acre coal refuse impoundment. Approximately 30 borings
and 10 test pits were initially completed
by D’Appolonia to complement available geotechnical data for evaluation of
aeolian and till deposits to depths in
excess of 100 feet. The design consisted
of a 60-foot-high diked impoundment
using coarse coal refuse for disposal of
fine coal refuse slurry. The embankment dikes included a partial clay liner
during the initial stages, internal drains,
a decant system to control the impoundment level and return clarified water to
the processing plant, and surface drainage structures.
With increases in coal production and
to accommodate co-disposal of refuse
with combustion ash, the coal refuse
disposal facility was expanded to a design height of 100 feet using upstream
construction over areas of slurry deposition. As part of the expansion, approximately 20 geotechnical borings
were drilled for performing field vane
shear testing on foundation soils and
the settled fine coal refuse and for obtaining relatively undisturbed samples.
Additionally, several seismic piezocone
soundings were performed to determine
the strength, compressibility and shear
wave characteristics of these deposits.
In support of D’Appolonia, Geotech-

Aerial view of combustion ash-coal refuse disposal facility in Illinois.

nics conducted a laboratory testing program to determine index, consolidation,
static and dynamic strength parameters
(cyclic triaxial testing). Engineering
analyses included seismic hazard assessment, evaluation of liquefaction
potential, finite element dynamic response and seepage modeling, and limit
-equilibrium stability analyses in support of the design.

Cone penetration testing being performed
on a push-out at project site.

Profile of coal refuse embankment and subsurface layers.

To accommodate expanded fly ash disposal projections by the mine’s primary
power plants, a dedicated combustion
ash impoundment was also designed
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and permitted. Exploration was conducted at an adjacent impoundment
site, and detailed design plans were prepared to address sequenced site development, impoundment capacity expansion, process water management, and
static and seismic stability. Groundwater protection was provided by a liner
system and supported by modeling of
groundwater flow and fate/transport
analysis in the underlying aquifer using
the SEEP/W and CTRAN/W software.
Closure plans for the existing impoundment entail transfer of slurry disposal
operations to the new impoundment and
dewatering of the existing facility. Sequential covering of the fine coal refuse
slurry will be performed using coarse HDPE liner installation at the site.

Schematic groundwater model used for ash impoundment evaluation.

coal refuse to establish drainage grades
for the ultimate soil cap.
An extensive instrumentation program
comprising more than 50 piezometers
(standpipe, pneumatic and vibrating
wire) was implemented along 14,000
feet of impoundment dike for monitoring piezometric levels. Most recently,
survey monuments and four inclinometers were installed for detecting the embankment response to continued construction and operation.
Finite element modeling using PLAXIS
was also performed to evaluate potential deformations with expansion of
upstream construction to the ultimate
embankment height.
D’Appolonia’s responsibilities at the
site have also included providing support in obtaining applicable federal and
state permits. Based on Potential Failure Mode Analysis (PFMA), impoundment breach analyses were performed
to identify potential downstream impacts, prepare inundation maps, and
create an Emergency Action Plan
(EAP). Various scenarios relative to the
size of the breach and the quantity of
tailings released were evaluated. D’Appolonia is also providing periodic review of construction and refuse material parameters at the facility.

Mine coal processing plant and combustion ash handling structures.

