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Gentlemen:

We appreciate the opportunity to submit this Expression of Interest (EOI) for the subject
project. Enclosed please find the AML Consultant Confidential Qualification
Questionnaire, and the AML and Related Project Experience Matrix (RPEM). The
RPEM makes reference to additional information summarized for selected projects
relating to the required work on the subject site and also described on Project Profiles,
which are provided in Appendix A.

D'Appolonia’s design office is located in Monroeville, Pennsylvania, a suburb of
Pittsburgh and within a short drive to West Virginia. From this office, we serve clients
throughout the Appalachian coal fields with both field and design engincering services.
We have 20 engineers (10 who are registered professional engineers) who serve the
mining industry with design of mine and reclamation projects. Our engineering staff
averages over 15 years of experience, and is supported by geologists, scientists, CAD
operators, surveyor and technicians. We could assemble four AML Design Teams, if
necessary.

D'Appolonia has provided services to the mining industry since the late 1950s, and
performed AML design projects in West Virginia, Pennsylvania, Ohio, Virginia, Illinois
and Indiana. These projects have included regrading of and reclamation of surface mine
and refuse disposal sites, stabilization by grouting of underground mines, control and
treatment of acid mine drainage, backfilling and sealing of mine portals and shafts, and
demolition and clearing of former mine structures. Additionally, several of our projects
have involved stabilization of landslides, control of refuse fines, and stream bank
restoration.

Our proposed project teams have worked together on reclamation plans requiring the
following features:
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¢ Regrade/Remove Gob and Cover with Soil — The Clyde Mine Blackdog
Hollow reclamation project included the reclamation of about 72 acres of mine
spoil and refuse, using limited available site soils and incorporating biosolids as a
topsoil substitute. Most of the cited projects included reclamation of mine spoil,
refuse or gob, ranging from a few acres to relatively large tracts.

¢ Provide Access — The Pangburn Site required construction of access for
reclamation and removal of waste materials, and other referenced projects have
included varying measures of access improvements and security controls.

¢ (Construct Drainage Channels and Culverts — The Alpha Emerald site as well
as most of the projects described include design of diversions, drainage channels
and culverts to convey storm runoff from reclaimed areas.

¢ Provide Streambank Protection — At the Hopedale Mine site, gabions and
riprap were utilized along the streambank to protect a water intake and provide
erosion protection against flood levels. Other projects required similar
streambank protection plans to be employed.

¢ Cover Disturbed Areas and Condition and Revegetate — The Clyde Mine
Blackdog Hollow reclamation project, as well as most of the cited mine
reclamation projects included covering disturbed materials and revegetating,
considering use of available site soils and where necessary topsoil substitutes.

D’ Appolonia completed the update of the Mine Safety and Health Administration’s Coal
Refuse Design Manual in 2009. In addition to the engineering and design methods
presented for coal refuse facilities, the manual includes sections on evaluating blow out
potential of abandoned mines, mine seals and barriers, AMD mitigation and treatment,
and reclamation. Personnel responsible for preparing the manual are part of the proposed
project team.

We trust the enclosed information supports our qualification for design of AML projects,
and we look forward to the opportunity to interview with the Office of Abandoned Mine
Lands and Reclamation.

Very truly yours,

Tzl

Robert E. Snow, P.E.
Principal

RES:msw
Enclosures
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SECTION A
RELATED PROJECT EXPERIENCE

PADEP Blackwood Shaft Sealing
Schuylkill County, PA
D’ Appolonia prepared a plan to backfill and abandon an open shaft entry into abandoned
mine workings on a 7,000 acre mine site containing mine portals, abandoned equipment
and structures, ponds, spoil and refuse piles. The site and design consisted of the
following features:
¢ 130-foot deep, 14-foot diameter shaft entry into abandoned, multilevel mine
workings, interconnected with an outcrop entry with approximately 100 gallon
per minute mine discharge
» Deteriorating, cracked concrete cover (partially securing entry) and walls of shaft
limited access and precluded structural bearing
e Mine discharge rate varies and must be maintained
» Reclamation design objectives:
1. Back{ill shaft without interrupting mine drainage from outcrop entry
2. Avoid loading deteriorated concrete until shaft was backfilled
3. Reclaim shaft area
4. Restore security around abandoned shaft.
e Design features:
1. Aggregate backfill design to provide for drainage, support of shaft walls,
and economics
2. Develop access and implementation plan to avoid loading concrete
structure
3. Prepare reclamation plan

Utica Insurance Clyde Mine

Greene County, PA

D’ Appolonia prepared reclamation plans for an abandoned 72 acre mine refuse and spoil
site, including stabilizing of a slurry impoundment and restoration of a sediment pond
within available bonding amounts. The site and design consisted of the following
features:

» Poor drainage control and significant erosion resulted in deep gullies in spoil and
refuse piles, and clogging of the primary spillway (42-inch concrete pipe and
riser) of the main sediment pond
Unreclaimed 17 acre slurry impoundment with significant water pool
No topsoil or subsoils available for reclamation
Abandoned mine equipment and structures, and accumulation of trash
Unrestricted access from township road without security
Reclamation objectives and design:

1. Control drainage and repair sediment pond primary spillway and modify

dam to reduce height and pool surface area

2. Regrade refuse and spoil piles to acceptable slopes

3. Stabilize slurry impoundment by draining water and covering by gradmg

embankment berms over fine refuse



4. Apply biosolids as topsoil substitute as part of reclamation plan
¢ Reclamation project received the ACEC Diamond Award Certificate

CONSOL Pangburn Site
Allegheny County, PA
D’ Appolonia performed exploration and sampling, prepared remediation and reclamation
designs, and provided construction monitoring for a 12 acre unreclaimed strip mine site
impacted by industrial disposal. The site and design consisted of the following features:
e Several hundred feet of unreclaimed highwalls, ranging from a few feet to 35 feet,
eroded spoil piles, mine pools on the surface mine bench, and abandoned
equipment.
e Seepage from spoil and highwall segments with impacts from industrial waste
¢ Reclamation and remediation design objects:
1. Address secpage quality through removal of industrial waste
2. Removal of abandoned equipment
3. Control drainage, erosion and sedimentation
4. Reclaim affected strip mine area
5. Improve security
e Design features:
: 1. Removal of industrial waste from 2 acre area, exposing partially buried
highwall
Collection and control of drainage on site
Backfill and reclamation of strip mine and elimination of highwalls
Development of wetlands replacement area
Installation of gates and security features

VIV

Wyomac Mining
Welch, WV
D’ Appolonia prepared a mine water control plan to collect and covey AMD from a shaft
entry for abandoned, flooded underground workings to alleviate discharges to an adjacent
stream. The site and design consisted of the following features:
e Pumping of mine water from the shaft to lower the mine pool level at rates of
2,500 gallons per minute
o Installation of low level pipes within the shaft to allow gravity drainage to nearby
treatment ponds
e Upon lowering of pool levels, seepage emanating into the adjacent siream was
mitigated

Alpha Emerald Mine

Washington County, PA

D’ Appolonia prepared coal refuse disposal facility plans, including reclamation plans, for
a 140 acre site and provided construction monitoring during site development, operation,
and reclamation of completed slopes and areas. The site and design consisted of two
main impoundments and embankments, with associated drainage control features. The
reclamation plan included the following:



¢ Placement of soil and topsoil over approximately 20 acres of slopes and
completed areas

» Establishing drainage channels, including use of riprap and fabric-formed linings
for erosion protection

e Protection of stream banks using riprap materials

e Protection of underdrain discharge outlets and sediment control ponds

Laurel Run Mining

Grant County, WV

D’ Appolonia prepared design plans for an AMD treatment system consisting of lime
neutralization, aeration and settling for a 4 million gallon per day facility. As part of the
plans, measures to collect and control the volume of AMD were developed, as well as
disposal of sludge.

Waste Management Greenridge Reclamation Landfill

Westmoreland County, PA

D’ Appolonia performed engineering services to address the stability of an 80-foot high
highwall, prepared designs to address mine entries exposed at the base of the highwall,
evaluated potential mine subsidence of adjacent underground workings, and prepared a
mine backfilling program. The site and design consisted of the following features:

* As part of a municipal landfill operating plan, approximately 2,500 feet of
highwall with exposed underground mine entries were to be developed, with
expansion of waste disposal adjacent and over the highwall area.

e Cracking of the highwall and adjacent ground surface raised stability and
subsidence concerns and limited operations immediately adjacent the highwall.

* Rubble backfill of exposed entries and support of the highwall was prepared and
incorporated into the disposal facility liner system.

o Highwall grading procedure was developed to address stability for the site
development.

e Mine grouting program of underground entries was developed to address potential
subsidence impacts with future expansion of the landfill.

Appalachian Mining

Pigeonroost Fork, WV

D’ Appolonia prepared coal refuse disposal facility plans, integrated with surface mining
and reclamation plans, for a 200 acre site, addressing auger and highwall miner entries in
the coal seam. The coal refuse disposal facility plan included two impoundments and
embankments. The surface mining and reclamation features of the plan included the
following:

o Backfilling of approximately 6,000 feet of highwall, and the installation of a rock
rubble and spoil seal at the coal seam to cover auger and highwall mine workings
and collect drainage to downstream discharge locations

¢ Reclamation plans for the surface mine bench developed as part of site
development, and the completed coal refuse disposal slopes during operation and
abandonment



Harrison Mining

Hopedale, OH

D’ Appolonia prepared the site development plans for a coal preparation and refuse
disposal facility, including water supply and reclamation plans, for a 100 acre site,
addressing stream bank protection. The coal preparation plant and refuse facility
included an emergency settling pond and combined refuse embankment, as well as water
supply tank and stream intake, sewage treatment plant, office and warehouse complex
and rail siding. The reclamation and water supply features of the plan included the
following:

e Stream bank protection to control erosion and address flood levels comprised of
riprap and gabion materials with concrete weir and well structure for the water
intake.

e Reclamation plans for the coal preparation plant and rail siding areas, and
completed surfaces of the refuse disposal area, including removal of structures
and equipment, soil and topsoil placement, and vegetation.

Capstone Holdings Lamira Plant
Belmont County, OH
D’ Appolonia prepared coal refuse disposal facility plans, including reclamation plans for
site surface mining, for an 80-acre site and provided construction monitoring during site
development, operation, and reclamation. The coal refuse disposal facility plan included
an impoundment and embankment integrated with surface mine reclamation. The
reclamation features of the plan included the following:
e Backfilling of approximately 3,000 feet of highwall, up to 90 feet in height
e Design of a mine spoil and clay seal for the coal seam to control subsurface
drainage
e AMD treatment of discharges ranging from approximately 5 to 50 gallons per
minute, using a variety of passive systems such as limestone drains, and ammonia
treatment systems.
¢ Design of a cap system of clay soil and screened mine spoil to minimize
infiltration and mitigate AMD treatment requirements
s Preparation of a soil and topsoil placement plan and revegetation program for the
reclaimed mine and refuse disposal areas
Design of surface runoff channels and diversions
Demolition of mine structures including bins, scale, and preparation plant
structures, and reclamation of associated areas

Doverspike Brothers Weisner Hollow

Jefferson County, PA

D’ Appolonia prepared coal refuse disposal facility plans, including reclamation of mine
outcrop mine entries, for a 140 acre site and provided construction monitoring during site
development and operation. The coal refuse disposal facility plan included an
impoundment and embankment, and addressed the sealing of mine entries as well as
reclamation of completed refuse pile surfaces. The reclamation features of the plan
included the following:



e Sealing of three entries into abandoned mine working by rubble rock fill,
followed by graded filters and refuse materials. The location and extent of mine
entries and workings were delineated with available maps, geophysical survey,
and exploration pits.

e Surface mine spoil was removed from the refuse embankment foundation and the
exposed highwall graded and sealed as part of site development activities.

¢ Completed surfaces were reclaimed using soil and topsoil and revegetated.

Helen Coal Refuse Embankment
Helen, Raleigh County, WV
D’ Appolonia developed reclamation plans for a non-impounding 625-foot high, 1250-
foot long coal refuse embankment, which had portions of burning coal refuse and where
slope movements threatened a state road at the toe and sediment was impacting a stream
below.
e Reclamation design objectives:
1. Increase long-term stability
2. Control surface drainage and limit erosion
3. Provide revegetation plan
4. Evaluate existing toe wall
* Design features:
820 feet of road relocation
1400 feet of stream relocation
Utility relocations
Overexcavation of 110,000 cubic yards of potentially burning refuse
Regrading of 425,0000 cubic yards of embankment
Surface drainage system
Sediment control structures
Rock toe buttress
Revegetation

e e Al

Sarah Ann Landslide and Mine Drainage Evaluation
Sarah Ann, Logan County, WV
D’ Appolonia performed site reconnaissance for a 1500-foot long hillside below
abandoned mine openings and threatening houses at the toe. Mine drainage was
saturating the hillside leading to slumping of the hillside.
s Remedial plan
1. Develop surface drainage facilities to divert storm runoff and mine
drainage away from the hillside area
2. Regrade the hillside to improve stability
e Design features
Interception and collection of mine drainage
2. Drainage diversion channel to rock
3. Steep conveyance chutes with stilling basins
4. Removal of potential slide material
5. Slope regrading and revegetation

ju—



MSHA Engineering and Design Manual for Coal Refuse Disposal Facilities
2009 Update
Mine Safety and Health Administration
D’ Appolonia was project coordinator and lead preparer for a 2009 update of the MSHA
manual for coal refuse facilities. This manual includes not only sections on the design of
coal refuse disposal facilities, but also sections on:
e Mine entry barriers and bulkheads, including design {or blowout potential from
abandoned deep mines '
e AMD mitigation, including alkaline addition to mitigate acid generation, and
passive treatment systems to address impacted drainage and seepage
e Reclamation, including grading, stabilization of soft sediments, soil and topsoil
placement, and vegetation



PROJECT PROFILE

ENVIRONMENTAL ASSESSMENT OF THE BLACKWOOD MINE SITE

The Pennsylvania Department of the
Military Affairs (PADMA) was consid-
ering acquisition of all or part of a
7.000-acre site in Schuylkill County,
Pennsylvania. D’Appolonia was re-
tained to perform an environmental site
assessment according to specifications
and directions of PADMA, which gen-
erally follow the American Society for
Testing and Materials (ASTM), Stan-
dard Practice for Environmental Site
Assessments: Phase 1 Environmental
Site Assessment Process (E 1527-93).

The scope of services provided to
PADMA by D’ Appolonia encompassed
five phases performed sequentially in
the following order:

Records Review,
Interviews,

Site Reconnaissance,
Report Preparation, and
Phase Il Recommendations.

. » 8 o

Site reconnaissance activities were con-
ducted both on the ground and from a
helicopter because of the size of the site
and the difficult access conditions asso-
ciated with large portions of the site.

A substantial portion of the environ-
mental assessment focused on problems
associated with past and current mining
activities at the site. The topography

had been significantly al-
tered as a result of site ac-
tivities, with numerous strip
mine highwalls, open and
water-filled pits, culm piles,
discarded or abandoned
equipment and buildings,
and deep mine openings.

Mine maps associated with
permit applications indicated
the locations of openings
associated with previous
mining. Fifteen open shafts
were identified on the Na-
tional Abandoned Lands
Inventory System (NALIS)
maps, but this list was not
believed to be complete.

Acid mine drainage (AMD}
was another important envi-
ronmental issue associated
with the Blackwood site.
The NALIS database
showed 37 AMD locations
at the site, but more may
have been present. Surface
water quality was highly
variable.

Although past mining activities were
found to be the most significant envi-
ronmental issue, small areas of soil con-
taminated with petroleum products

Organic studge spilled on the ground surface near the breaker building at the abandoned

Blackwood Mine sife.

Aerial view of the Blackwood Mine Site at the time of
the study. The building is an abandoned coal breaker.
The square concrete pad in the foreground covers a
deep ventilation shaft to the mine, but the sides of the
pad partially collapsed, requiring further remediation.

were observed, and other areas were
identified for subsequent sampling to
evaluate whether there were hazardous
substances at the site. Visual evidence
of hazardous substance disposal on a
scale that would cause this site to be
included on the NPL was not observed.

Subsequently, in 2003, D’Appolonia
was retained by the Bureau of Aban-
doned Mine Reclamation (BAMR) of
the Pennsylvania Department of Envi-
ronmental Protection (PADEP) to pre-
pare a reclamation design for the Black-
wood property. The scope of work for
this project included permanent sealing
of the deep ventilation shaft. The recla-
mation plan has been under regulatory
review, and we anticipate that construc-
tion work associated with reclamation
of the Blackwood property will com-
mence in 2006.

IDDAPPO




PROJECT PROFILE

RECLLAMATION OF COAL REFUSE SITE USING BIO-SOLIDS APPLICATION

After more than 30 years of operatlon
the Clyde Mine in Greene County in
Southwestern Pennsylvania terminated
operations and left an estimated 72
acres of unreclaimed waste embank-
ments and ponds in the adjacent Black
Daog Hollow. 1)’ Appolonia was retained
to prepare a reclamation plan for the
site, covering grading, drainage control,
top soil restoration, and revegetation. A
lack of sufficient soils stockpiled or
readily available made traditional recla-
mation methods impractical without
incurring excessive costs and causing
substantial disturbance to the previ-
ously unaffected valley slopes.

Prior to reclamation, the site exhibited
ungraded slopes steeper than 2:1
(horizontal to vertical} with heights of
up to 20 feet; extensive refuse piles at
an approximately 2:1 slope; substantial
presence of erosion scars, many ex-
ceeding 10 feet in depth; a 17-acre fine
coal refuse slurry pond with impounded
water; an unpermitted 8-acre pond in
excess of 20 feet deep without a func-
tional outlet structure; a small sediment
pond with no low-level outlet structure;
and numerous piles of domestic trash.

D*Appolonia’s reclamation plan incor-
porated innovative measures utilizing
bio-solids applied to regraded coal re-

Black Dog Hollow site slope following regrading and removal of erosion features.

fuse to achieve revegetation. Overall,
the reclamation plan included off-site
disposal of trash, regrading of erosion
features and steep slopes, installation of
drainage control structures at the base
of slopes and collection points, convert-
ing existing site sediment ponds to per-
manent ponds, eliminating the existing
slurry impoundment, and vegetating the
final surfaces.

Most existing slopes at the site were
regraded to 3:1 to facilitate bio-solids
application and to sustain the growth
media and vegetation through seasonal
conditions. The unpermitted 8-acre
pond was drained to a depth of about 5

Refuse area and central silt basin following reclamation,

Application of biosolids to regraded site.

feet and less than 2 acres in surface
area, and the existing culvert was reha-
bilitated and fitted with an intake riser
to provide an outlet structure. The re-
claimed pond was incorporated into the
reclamation plan to provide sediment
control for most of the site. The slurry
pond was dewatered and the fine coal
refuse was stabilized by sequential cov-
ering with embankment materials.
Slarry impoundment embankment soils
were used for reclamation.

The reclamation plan was successfully
implemented within the coverage pro-
vided by surety bonds. D’Appolonia
received a Diamond Award Certificate
for Engineering Excellence from the
Consulting Engineers Council of Penn-
sylvania for its work on the project.

IBA R




PROJECT PROFILE

ASSESSMENT AND CLOSURE OF UNCONTROLLED DUMP SITE

" D’Appolonia provided envirommental
services for a waste disposal site en-
compassing about two acres of land in
Allegheny County, Pennsylvania. This
site had been used for the disposal of a
mixture of industrial and municipal
solid waste by the owners of a nearby
landfill in the 1960s.

Typical wastes found at the site.

In 1983, the waste disposal site was
identified by the USEPA as an aban-
doned uncontrolled dump containing
municipal solid waste and possibly in-
dustrial waste. Chemical testing of the

main seep had histori-
cally detected the pres-
ence of several organic
compounds. In 1984,
diversion ditches were
constructed for the pur-
pose of diverting surface
water away from the site
and to reduce seepage.
At the time the diversion
ditches were constructed
in 1984, the site area
was also graded and
vegetated in order to
minimize ponding of
surface water. In 1996,
the Pennsylvania of En-
vironmental Protection

(PADEP) requested that Removal of site waste ﬁ)r dzsposal at a neaqrhy Iandf /A

additional studies for assessing the na-
ture and extent of contamination of the
site be performed.

D’Appolonia was retained to conduct
these assessment studies consisting of
drilling and sampling, geophysical ex-
ploration, test pits, and a historical re-
view of past activities. The presence of
subsurface contamination in excess of
allowable Pennsylvania standards was
confirmed by this study.

Drilling and sampling per; formed as parr of the D’Appoloma f feld explomnon program.

The extent and nature of the subsurface
contamination was further evaluated in
1999 with a drilling and sampling pro-
gram. As a result of these studies, it
was determined that the waste and con-
taminated soils at the site were not haz-
ardous and were suitable for disposal as
residual waste, The total volume of
waste and contaminated soil was esti-
mated to be approximately 13,000 cu-
bic yards.

After PADEP approval of a Sampling
and Analysis Plan, I’ Appolonia con-
ducted a comprehensive program of 18
borings with associated chemical sam-
pling and analyses. This effort provided
additional validation of the 1999 results
and effectively confirmed the suitability
of a remedial solution involving the
disposal of the contaminated soil and
waste as residual waste at a nearby
landfill.

D’ Appolonia designed the removal op-
erations, managed the bidding process,
and monitored the removal of the waste
to a nearby landfill under PADEP Act 2
protocols and managed subsequent [and
reinstatement activities in 2005. A total
of 10,800 cubic yards of residual waste
(mumicipal/industrial waste and con-
taminated soil and mine spoil) were
disposed of at the landfill.

DAPPOLONIA
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MINE WATER CONTROL, CONVEYANCE AND TREATMENT

Six separately owned coal mines oper-
ating in the same seam were abandoned
within a one-year period. The seam
dipped uniformly in one direction, and
due to hydrologic connections between
mines, mine water drainage accumu-
lated in down-dip workings. After the
last mine was abandoned and dewater-
ing operations ceased, water began to
flow from the mine shaft lowest in ele-
vation in the whole mine complex. The
high water level in this shaft caused
outflow into the surrounding area, re-
sulting in more than 40 seepage points
observed in a six-acre area. The large
number of seeps present over a wide
area made collection very difficult.

A difference of only 23 feet in elevation
between the top of the discharging shaft
and a river 250 feet away presented a
serious design constraint. The area be-
tween the shaft and the river was occu-
pied by several railroad tracks, further
constraining the area available for con-
sttuction of drainage collection, con-
veyance and treatment facilities. Be-
cause of these constraints, other parties
had developed designs for remediation
using permanent mine water pumps and
sophisticated water treatment facilities

that would have cost
over $3 million to
build and $400,000
per year to operate.

D’Appolonia  con-
ducted studies to
determine the total
drainage flow vol-
ume from the shaft
area and developed
several design con-
cepts. The owner
and D’Appolonia
jointly evaluated the
potential impacts of
these various con-
cepts on operations and a concept was
then selected for implementation.

D’Appolonia developed a final detailed
design for a recommended scheme that
eliminated the need for a pumping sys-
tem and new treatment facility. The
design incorporated gravity flow pipes
installed 16 feet below the ground sur-
face and extending through the side of
the mine shaft that was responsible for
the seepage. The gravity flow pipes
were designed to convey the mine shaft
outflow to the existing treatment ponds.

CONCRETE SHAFT
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Schematic cross section showing details of valve access and I6-inch-diameter pipe pene-

trating the mine shaft.

16-inch-diameter drainage pipes designed to convey water from
mine shaft fo existing treatment ponds.

The ID’Appolonia design was imple-
mented, and upon activation of the sys-
tem, the water level dropped by 12 feet,
causing the observed ground seepage to
cease entirely and allowing treatment
to be conducted at a single location in
the nearby treatment ponds. Resulting
treatment pond sludges were pumped to
a permitted deep well injection facility
that was also designed by D’ Appolonia.
Construction costs of $2.4 million and
more than $200,000 in annual operating
costs were saved through implementa-
tion of the D’ Appoloma demgn

Plan of mine water conveyance system.
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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 explora-
tion and in situ testing (SPT, SCPT,
FVS, borehole permeability), laboratory
testing (including conventional and cy-
clic shear strength testing), engineering
analyses, facility design, preparation of
plans and specifications, state and fed-
eral permitting, preparation of construc-
tion 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 impor-
tant aspects of this project included
seepage control, assessments of seismic
hazard and tailings liquefaction suscep-
tibility, seismic siope stability and de-
formation anaiyses, evaluations of time-
dependent settlement effects on internal
Irains, potential mine subsidence im-
pacts, and stability analyses for deeply
buried HDPE decant piping.

Initially, an evaluation of existing seep-
age conditions was performed in order
to determine a representative range of
hydraulic conductivities (both horizon-
tal and vertical) for the refuse, soil, and
rock materials and to calibrate the seep-
age model to existing conditions, as

Grading and geotextile placement for internal drain construction.

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 con-
ducted for the final facility configura-
tion in order to obtain data for the de-
sign of additional internal drains and
for static and seismic slope stability
analyses. The hydraulic conductivity
anisotropy ratio was a significant factor
because of interlayering of sandy and
clayey fine coal refuse, and the effects
of equipment traffic and weathering on
the embankment materials. Seepage
simulations were
performed using
the finite ele-
ment  software
SEEP/W. Vari-
ous combina-
tions of horizon-
tal conductivity
and anisotropy
ratio were as-
sumed for the
embankment
materials, and a
steady-state
phreatic surface
was computed.
Each computed
phreatic surface

was rated based on a comparison to
observed conditions. Then the represen-
tative ranges in hydraulic conductivity
and anisotropy ratio determined from
the calibration analyses were applied to
modeling of alternative internal drain-
age 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 accelera-
tions for seismic stability and embank-
ment deformation analyses. A horizon-
tal ground acceleration of 0.10g was
sclected for use i the seismic slope
stability analyses. The effect of amplifi-
cation of the horizontal ground accel-
eration through the foundation and dam
embankments was incorporated into the
stability analyses. Slope stability factors
of safety for the OBE were within ac-
ceptable limits. For the MCE, deforma-
tion analyses were performed. These
analyses indicated that cumulative seis-
mic deformations associated with the
MCE would be tolerable.
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ACID MINE DRAINAGE
TREATMENT

D’Appolonia designed a 4-miilion-gailon
per. day (MGD) treatment facility con-
sisting of lime neutralization, aeration
and sludge settling systems for acid mine
drainage (AMD) from an underground
mine and coal refuse disposal site in
northern West Virginia. Prior to the time
D’Appolonia was retzined to design a
treatment facility, the owners treated wa-
ter at isolated discharge locations result-
ing in extremely high costs for chemicals
and operations personnel. Implementa-
tion of D’Appolonia’s design, which in-
cludes mine water collection and
conveyance systems (see schematic dia-
gram of plant below), reduced chemical
costs by 90 percent.

D’Appolonia was subsequently retained
to evaluate current and future AMD gen-
eration sources and prepare reconmmen-
dations for increasing the plant capacity
to 6 MGD as part of a mine expansion
plan. Based on a comprehensive water
quality and flow monitoring program
and water budget analysis, design flows
from the proposed longwall mine devel-
opment were established. Design modifi-
cations were prepared for the lime
storage, slaker and mix systems and to
increase the capacity of the discharge
channels. An additional settling pond
was included in the modification to im-
prove clarification.

In addition to mine water treatment,
D’Appolonia has performed studies in
the Appalachian Region and other coal
fields to control AMDP generation and
flow from mines and waste disposal sites
using concepts involving isolation, seal-
ing and neutralizing agents.

MINE DEWATERING PUMPS

Lime storage bin, lime slaker and control unit, flash mix tank, and aeration system '
for treatment of AMD.

AMD Treatment facility: Settling pond with floaring baffle and capstan mounted
sludge removal system in foreground and lime storage silo in background.

SLUDGE DISCMARGED
TO DISPOSAL AREA

TEWMPORARY SLUDGE HOLIHNG TANK AND
SLUBRY PUMPING AND COMTROL SYSTEM

TREATED WATER DISCHARGED TO RIVER

SLUDGE RECIRCULATING CIRCUT

UME STORAGE S5iL0

{INCLUDES FEEDER, SLAKER., LIME SUJRRY TANK

AND MIXER, GRIT REMUVAL SYSTEM, AND

UME SLURRY PUMPING AND CONTRONL. SYSTEM)

SURFACE AERATOR

SURFACE AERATOR

FLOATING SLUDGE PUMP

FLOW MEASUREMENT FLUME POLYELECTROLYTE ADDITION CIRCUIT

Schematic diagram of the 4-million-galion per day acid mine drainage plant.
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DESIGN OF 75-ACRE COAL REFUSE SLURRY IMPOUNDMENT

- D'Appolonia prepared the design and
permitting submittals for the construc-
tion and operation of a 75-acre coal
refuse slurry impoundment for a two-
million-ton-per-year coal preparation
plant in Southeastern Ohio. We subse-
quently prepared reclamation plans for
dewatering, regrading, capping and
covering the disposal facility after min-
ing operations ceased,

D’Appolonia’s scope of work included
exploration, testing, and analysis of site
soils and mine spoil that would be used-
for construction of the dikes, as well as
fine sediments that would constitute the
coal refuse shory, The coal refuse
slurty impoundment comprised more
than 4,000 feet of earthen dikes with an
approximate height of 25 feet. The de-
sign included clay diaphragms for seep-

age control that provided a series of
cells for settling of the slurry.

A decant system consisting of a graded
filter aggregate drain and a separate
multilevel decant tower and discharge
pipe provided for recovery of process
water. The shury discharge piping al-
lowed multiple deltas to be developed,
approximately every 400 feet along the
perimeter dikes, thus distributing the
fine refuse throughout the impound-
ment. Expansion of the initial dikes
was achieved by upstream construction
to increase the facility height and ca-
pacity with operation of the coal proc-
essing plant,

D'Appolonia also prepared a reclama-
tion plan for implementation upon ter-
mination of plant operations. The rec-

lamation plan was designed to accom-
modate the placement of construction
demolition debris, and involved regrad-
ing the crest of the perimeter dikes to
cover the settled fines, after dewatering
of the impoundment. Coal combustion
waste would also be used fo stabilize
the sediments and achieve grades for
drainage.

An alternative cap and cover configura-
tion was designed and permitted
through the Ohio Environmental Pro-
tection Agency, using on-site soils and
mine spoil to promote runoff, limit in-
filtration, and control percolation to
minimal levels. Vegetative grass spe-
cics that had the capacity to resist ero-
sion and to minimize root penetration
into the cap materials were specified for
use as cover.

Two million fon-per-year coal processing facility located in southeastern Ohio. The 73-acre coal refuse slurry impoundment designed by

D’Appolonia is shown af the rear of the main photograph and in the inset.
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DESIGN/CONSTRUCTION MONITORING OF COAL REFUSE DISPOSAL FACILITY

D’Appolonia provided engineering and
construction monitoring for develop-
ment of a slurry impounding coal refuse
disposal facility, including:

s  Geotechnical and environmental
exploration and associated field and
laboratory testing,

* Preparation of designs for erosion
and sediment control, starter dam
and disposal construction staging,
appurtenant drainage and haul
roads,

s Permit preparation and technical
liaison with regulatory agencies,
and

¢ Construction monitoring and docu-
mentation during site preparation
and initial construction.

The coal refuse disposal facility was
designed for 15.9 million tons of dis-
posal capacity and a 19-year service
life. Upstream construction was em-
ployed for the staged raising of the im-
pounding embankment. The coarse coal
refuse embankment stages were de-
signed with internal drains for secpage
confrol and sized for projected refuse
generation rates. The facility was de-
signed to accommodate storage of wa-
tershed runoff from the Probable Maxi-
mum Precipitation (PMP) storm event,

: . . s
Soil starter dam and initial construction of downstream coarse coal refuse embankment,

D’ Appolonia designed an impoundment
drain to hasten consolidation of im-
pounded fine coal refuse and to address
concerns relative to potential liquefac-
tion prompted by the substantial size of
the upstream stages incorporated in the
design. The impoundment drain was an
innovation to coal refuse disposal prac-
tices and has performed effectively,
resulting in noticeable improvements in
foundation conditions for upstream em-
bankment stages.

Construction activities monitored by
D’Appolonia included development of
a sediment pond and outlet works, the
impoundment drain, the starter dam and
dam foundation, cutoff and internal
drains, the impoundment decant system
and lining of drainage ditches.

A “vuggie” (extensively solutioned)
water-bearing limestone and permeable

shale strata were encountered within the
dam abutments, requiring extension of
the dam foundation cutoff drain up the
valley slopes and construction of spring

Sediment pond and lined emergency spill-
way channel and decant tower.

collectors in active scepage zones. Dur-
ing site preparation, D’Appolonia was
responsible for reviewing construction
progress with regulatory agencies.
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UPDATE OF MSHA MANUAL FOR COAL REFUSE DISPOSAL FACILITIES

The Engineering and Design Manual
for Coal Refuse Disposal Facilities,
which was originally prepared by
D’ Appolonia in 1975 for the predeces-

New site development (foreground) and
active impoundment operations (back-
ground) are addressed.

sor to the Mine Safety and Health Ad-
ministration (MSHA), has been up-
dated. Updates to the manual reflect
advances in dam safety and slurry im-
poundment design, construction, moni-
toring, inspection and nstrumentation
in the more than 30 years since publica-
tion of the original document.

Specific design guidance added to the
manual includes engineering analyses
for siting impoundments over or adja-

cent to underground mines and evalua-
tion of potential earthguake impacts on
dam safety.

D’ Appolonia enlisted the participation
of other prominent engineering design
firms with substantial industry experi-
ence and internationally recognized
experts to ensure that the mannal re-
flects a broad base of knowledge and
applications.

The project involved solicitation of
broad industry review and comment at
two stages of the manual development:
initially through a survey of design
methodology currently in practice and
subsequently by providing access to
draft sections on critical design issues
that were not previously addressed in
the original 1975 manual. Some of the
additions to the manual include:

* Impounding facility concepts
including slurry cells, and combus-
tion ash co-disposal,

e Site exploration methods including
surface and borehole geophysics,

e Site mining and foundation issues
including evaluation of break-
through potential,

¢ Mine entry barriers and bulkheads,

¢ Stability and seepage analyses in-
cluding filter compatibility,

» Decant backfilling options,
e Dam safety instrumentation, and

¢ Preparation of emergency action
plans.

In D’Appolonia’s 33-year history of

serving the mining industry, the firm

ENGINEERING AND DESIGN
MANUAL

REFUSE DISPOSAL FATILITIES

The 2009 Engineering and Design
Manual is available for download at
MSHA s web site: www.msha.gov.

has provided design, permitting, and
construction phase support for more
than 200 coal and other mining refuse
disposal facilities.

Decant backfill and intake options
among the many topics addressed in
new manual,

are
the

Cross section of upstream constriction design and photograph of seismic piezocone

exploration of fine refuse.




