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PROJECT PROFILE
COAL REFUSE DISPOSAL IMPOUNDMENT CLOSURE
D’Appolonia provided engineering services related to the
closure of a coal refuse disposal impoundment located in
southwest Pennsylvania. The impoundment had received 5 to
7 million tons per year of fine coal refuse (FCR) slurry from
the site preparation plant over a 30-year service life. Run-ofplant coarse coal refuse (CCR) was used to construct the two
370-foot-high impounding embankments. Characterization of
site materials was a joint effort by D’Appolonia and Geotechnics. The compacted CCR had a unit weight of 120 to
130 pcf with approximately 20 percent passing the No. 200
sieve. The impounded FCR slurry had a unit weight of 75 to
95 pcf with approximately 65 percent passing the No. 200
sieve. The fine coal refuse was hydraulically placed in the
impoundment at the rate of 1,000 gallons per minute (gpm).
Partially dewatered impoundment.

of CCR over the settled FCR while maintaining the impoundment water level via pumping and operation of the decant system. Approximately 1.5 million cubic yards of CCR
is required for closing the impoundment. The phased plan
included provisions for expected heaving of the settled FCR.
Placement of FCR slurry (tailings) at the site ceased in 2003,
and some very gradual closure activities occurred between
2003 and 2010 (generally Phase I) during which between
300,000 and 400,000 cubic yards of CCR were placed to initiate covering of the slurry.
Concentrated closure activities were initiated in 2011. Over
the next 12 months, 40 to 60,000 cubic yards per month of
run-of-plant CCR was placed. Push-outs were performed
from the north, east and west edges of the impoundment.
During this period, heaving/movement of the FCR was less
than expected and very little displacement of the CCR pushouts was observed. Then, in early 2012 substantial heaving/
The originally planned closure of the facility involved a fourphase elimination of the slurry impoundment with placement
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Eight- to ten-foot-high CCR Phase I berm.

vertical displacement of the FCR slurry occurred. While it
was expected that the rate of vertical displacement would
diminish, provisions were required to prevent the FCR slurry
from discharging through the decant system and overtopping
the impoundment embankments.
D’Appolonia prepared revisions to the closure plan that included the following: (1) decommissioning of the decant system, (2) implementation of a pumping plan to control water
levels, (3) development of a phased plan with berms to contain the FCR and to provide storage for storm events, and (4)
revision of the final grading plan to accommodate the elevated FCR level. For Item 2, the design storm was reduced from
Probable Maximum Flood (PMF) to one-half PMF with the
requirement that 90 percent of the half PMF could be removed within 30 days. Regulatory approval of the revised
closure plan was obtained from MSHA and PADEP.

in the southern portion of the impoundment berm to allow
drainage toward the decant system and pumping station.
In Phase II, the decant system will be decommissioned by
pressure grouting. The berm will be closed at the southern
end, and the pumping station will be relocated to the north.
The berm will be raised as the FCR level rises so that adequate freeboard is available for storm events. In Phase III,
CCR placement will be made from all directions around the
impoundment and berms will be moved successively inward.

In Phase I (current project stage), a berm 8 to 10 feet high
has been constructed around the perimeter of the impoundment to contain the FCR. The water level is controlled by a
pumping station and the decant system. A gap has been left

In Phase IV, a capping system will be put in place with the
final surface sloped at about 2 percent. The cap will consist
of a one-foot-thick geosynthetic clay liner (GCL) with geocomposite drainage panels placed overtop of the GCL at
about 200-foot intervals. The geocomposite panels will be
sloped toward cap ditches with aggregate drains. A one to
two-foot cover will be placed over the GCL.

