PROJECT PROFILE
UPSTREAM EXPANSION OF COAL REFUSE DISPOSAL FACILITY
D'Appolonia provided engineering and
permitting services for the upstream
expansion of the slurry impounding
coal refuse disposal facility at Emerald
Mine No. 1 in Greene County, PA. The
scope of work included field exploration and in situ testing (SPT, SCPT,
FVS, borehole permeability), laboratory
testing (including conventional and cyclic shear strength testing), engineering
analyses, facility design, preparation of
plans and specifications, state and federal permitting, preparation of construction cost estimates and reports, and
regulatory liaison. The final disposal
facility configuration included two
dams totaling more than 2000 feet in
length, with the main dam exceeding
370 feet in height. Some of the important aspects of this project included
seepage control, assessments of seismic
hazard and tailings liquefaction susceptibility, seismic slope stability and deformation analyses, evaluations of timedependent settlement effects on internal
drains, potential mine subsidence impacts, and stability analyses for deeply
buried HDPE decant piping.

Construction of internal drain in upstream embankment at Emerald Mine.

determined from known piezometric
levels, existing internal drain flows,
borehole moisture profiles, and other
available data.

Additional seepage analyses were conducted for the final facility configuration in order to obtain data for the design of additional internal drains and
Initially, an evaluation of existing seep- for static and seismic slope stability
age conditions was performed in order analyses. The hydraulic conductivity
to determine a representative range of anisotropy ratio was a significant factor
hydraulic conductivities (both horizon- because of interlayering of sandy and
tal and vertical) for the refuse, soil, and clayey fine coal refuse, and the effects
rock materials and to calibrate the seep- of equipment traffic and weathering on
age model to existing conditions, as the embankment materials. Seepage
simulations were
performed using
the finite element software
SEEP/W. Various
combinations of horizontal conductivity
and anisotropy
ratio were assumed for the
embankment
materials, and a
steady-state
phreatic surface
was computed.
Each computed
phreatic surface
Grading and geotextile placement for internal drain construction.

was rated based on a comparison to
observed conditions. Then the representative ranges in hydraulic conductivity
and anisotropy ratio determined from
the calibration analyses were applied to
modeling of alternative internal drainage systems. Based upon all of these
analyses, an integrated internal drainage
system, consisting of a horizontal drain
and intermittent sand column drains
drilled into the horizontal drain, was
designed and implemented.
Both probabilistic and deterministic
seismic analyses were performed in
order to select the Maximum Credible
Earthquake (MCE) and Operating Basis
Earthquake (OBE) horizontal accelerations for seismic stability and embankment deformation analyses. A horizontal ground acceleration of 0.10g was
selected for use in the seismic slope
stability analyses. The effect of amplification of the horizontal ground acceleration through the foundation and dam
embankments was incorporated into the
stability analyses. Slope stability factors
of safety for the OBE were within acceptable limits. For the MCE, deformation analyses were performed. These
analyses indicated that cumulative seismic deformations associated with the
MCE would be tolerable.

