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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 references to additional information on selected 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 engineering 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 been serving 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
restoration.

ENGINEERING DIVISION OF

GROUND TECHNOLOGY, INC.



Purchasing Division 2 November 29, 2010

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,

e

Robert E. Snow, P.E.
Principal

RES:msw
Enclosures
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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 Schuyikill 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 11 Recommendations.

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 shudge spilled on the ground surface near the breaker building at the abandoned

Blackwood Mine site.

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
substarnices 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 tetained 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,
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\RECLAMATION OF COAL REFUSE SITE USING BIO-SOLIDS APPLICATION

After more than 30 years of operation,
the Clyde Mine in Greene County in
Southwestern Pennsylvania terminated
operations and leflt an estimated 72
acres of unreclaimed waste embank-
ments and ponds in the adjacent Black
Dog Hollow. D’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 domestie 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. Qverall,
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

; Iy i
Reﬁ,:se areq and central s:lt basm followmg reclamatron

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.
Slurry 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.
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ASSESSMENT AND CLOSURE OF UNCONTROLLED DUMP SITE

D’ Appoloma provided environmental
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.

) Typzcal 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
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 performed as part of the D Appoloma f eld axplor "ation program.

Removal of site waste for disposal ar a nearby landfill,

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, D’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 land
reinstatement activities in 2005. A total
of 10,800 cubic yards of residual waste
(municipal/industrial waste and con-
taminated soil and mine spoil) were
disposed of at the landfill.

IDAPPOLONIA
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MINE WATER CONTROL, CONVEYANCE AND TREATMENT

Six sepalately 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-
struction of drainage collection, con-
‘veyance and treatment facilitics. 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-
cepis. 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.

COARSE
AGGREGATE-

CONCRETE SHAFT

16700, SCH. 40 P

MPORARY PIFELINE

Schematic cross section showing details of valve access and 16-inch-diameter pipe pene-

trating the mine shafi.

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

The D’Appolonia design was imple-
mented, and upon activation of the sys-
tein, 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 1D’ Appolonia.
Construction costs of $2.4 million and
more than $200,000 in annual operating
costs were saved through implementa-
tion of the D’ Appolonia design.

Plan of mine water conveyance system.

ADAA R}
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~UPSTREAM EXPANSION OF COAL REFUSE DISPOSAL FACILITY

D'Appolonia provrded 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 slope stability and de-
formation analyses, evaluations of time-
_dependent settlement effects on internal
)drains, 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 piczometric
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 cle-
ment  software
SEEP/W. Vari-
ous  combina-
tions of horizon-
tal conductivity
and  anisotropy
ratic 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 fo
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 sysiems. Based upon all of these
analyses, an integrated internal drainage
system, consisting of a horizontal drain
and intermittent sand column draing
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
selected for use in 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.

DAPF
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ACID MINE DRAINAGE

A

IFREATMENT

D’Appolonia designed a 4-million-galion
per day (MGD) treatment facility con-
sisting of lime neutralization, acration
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 retained 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 recommen-
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-
Qations were prepared for the lime
torage, slaker and mix systems and to
increase the capacity of the discharge
channeis. 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 ¢oal
fields to control AMD generation and
flow from mines and waste disposal sites
using concepts involving isolation, seal-
ing and neutralizing agents.

= NINE DEWATERING PUMPS

Lime storage bin, lime slaker and control um‘ Slash mix tank, and aemn system
Jor treatment of AMD.,

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

SLUDGE DISCHARGED
TO DISPOSAL AREA

TEMPORARY SLUDGE HOLDING TANK AND
SLURRY PUMPING AND CONTROL SYSTEW

SLUDGE RECIRCULATING CIRCUIT TREATED WATER DISCHAROGED TO RIVER

LIME STORAGE SiLO

{INCLUDES FEEDER, SLAKER, LIME SLUARY TANK

AND MIXER, GRIT REMOVAL SYSTEW, AND

UWE SLYRRY PUMPING AND GONTROL SYSTEM)

SURFACE AERATOR

SURFACE AERATOR

FLOATING SLUDGE PUMP
POLYELECTROLYTE ADDITION CIRCUIT

FLOW MEASUREMENT FLUME

Schematic diagramn of the 4-million-gallon per day acid inine drainage plant.
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WCOAL REFUSE IMPOUNDMENT DESIGN AND EXPAN SION

The project initiated with planning
studies for a coal refuse disposal facil-
ity and immediately followed on with
design and permitting services for a
160-acre coal refuse impoundment. Ap-
proximately 30 borings and 10 test pits
were initially completed by I’ Appolo-
nia to complement available geotechni-
cal data for evaluation of acolian 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 re-
fuse shuiry. The embankment dikes in-
cluded 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 de-
")sign height of 100 feet using upstream
‘construction over areas of slurry depo-
sition. As part of the expansion, ap-
proximately 20 geotechnical borings
were drilled for performing field vane
shear testing on foundation soils and
the settled fine ceal refuse and for ob-
taining relatively undisturbed samples.
Additionally, eight seismic piezocone
soundings were performed to determine
the strength, compressibility and shear
wave characteristics of these deposits.
A laboratory testing program was pet-
formed on samples from the explora-
tory borings and test pits to determine

Finger drains under construction at coal refuse disposal facility in Ilinois.

index, consolidation, static and dy-
namic strength parameters (cyclic triax-
ial testing). Engineering analyses in-
cluded seismic hazard assessment,
evaluation of liquefaction potential,
finite element dynamic response and
seepage modeling, and limit-
equilibrium stability analyses in support
of the design,

An extensive instrumentation program
comprising more than 50 piezometers
(standpipe, pneumatic and vibrating
wire) was implemented along 14,000
feet of impoundment dike for monitor-
ing piezometric levels. Most recently,
survey monuments and four inclinome-
ters were installed for detecting the em-
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bankment response to continued con-
struction and operation.

Finite element modeling using PLAXIS
was also performed to evaluate poten-
tial deformations with expansion of
upstream construction to the ultimate
embankment height.

D’Appolonia’s responsibilities at the
site have also included providing sup-
port in obtaining federal and state per-
mits. 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 tail-
ings released were

MR INTERNAL DRAIN

LOWER

DAERNAL - evaluated. D’Ap-
polonia s also
providing  peri-
odic review of
construction and
refuse  material

Profile of coal refuse embankment and subsurface layers.

parameters at the
facility.
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REMOTE SENSING OF FORESTLAND ABOVE LON GWALL MINING AREAS

)D ’Appolonia was engaged by the
Pennsylvania DEP Bureau of Mines
and Reclamation to conduct remote
sensing of forestland above longwall
mining areas in Washington and
Greene Counties, Pennsylvania. The
work included the following tasks:

Sites Selection
Subsidence Analysis
Remote Sensing
Imaging Analysis
Ground Truthing

WASHINGTON COUNTY

B4 MINE

MAPLE CREEK
MINE

ENLOW FORK
MINE

GATEWAY,
MINE

RO. 2 MINE

Location of longwall mines in study.

Airborne multispectral scanning data

obtained for the study sites included

natural color, color infrared, normal-
ized difference vegetation index
(NDVI]), and day and night thermal
imagery. The image data were col-
lected for 9 study sites (3 at each of 3

mines). Additional data were obtained
in the form of satellite color infrared
imagery (IKONOS 1) and digitized

aerial color photography.

Remote sensing images were analyzed

using the IMAGINE software devel-
oped by ERDAS. Multiple images
>from the multispectral scanning were

enlarged and systematically examined
using the software. Areas of potentially
stressed tree canopy were identified by

changes in color on '
the images. For the 9
study  sites, 48
anomalous areas
were identified from
the imagery.

For the undermined
study sites at the
three mines selected
for study, subsidence
analyses were
performed using the
SDPS software
developed at Virginia
Tech. The results
facilitated the location of high tensile
strain arcas associated with longwall
panels and the ground truthing effort
and remote sensing analysis.

Areas of potentially stressed tree
canopy identified from the imaging
analysis were targeted for ground
truthing to verify that they were
actually stressed and to determine the
cause of the stress. Additional areas
associated with subsidence pools along
a stream and longwall panel bounda-
ries where high tensile strains were
predicted were also surveyed.

Scarps, slides and trees with moderate
to severe root damage were observed
at several locations along longwall

Pool created by mine subsidence where fleld survey was conducted,

mine panel boundaries. Although some
subsidence effects were identified, the
tree canopies were found to be gener-
ally healthy. No linear zones of
stressed tree canopy were identified
that could be correlated with mine
panel boundaries. Arvcas of stressed
tree canopy were found in all types of
predicted strain zomes. The primary
cause of the stressed canopy at field
sites was determined to be insect
infestation with the black locusts

(locust leaf miner) and elms (elm leaf
beetle) exhibiting the most severe
damage. It was concluded that remote
sensing imagery was effective for iden-
tification of tree crown stress, but that
the effect of subsidence on tree crowns
was generally minor.
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MILLCREEK SUPERFUND SITE RESTORATION AND REDEVELOPMENT

The Millcreek Superfund Site was once
a 75-acre, poorly drained, low-lying
area. Begmmng about 40 years ago,

Typical view of site prior to redevelopment. Note the barrels of waste
materials littering the landscape.

nearly 70 acres were backfilled with
foundry sand and industrial wastes.
Numerous drums containing slag mate-
wrigl, waste oils, and solvents were also
-)disposed at the site.

A remedial design for the site was pre-
pared by a USEPA contractor. The
propased remedial design included:

» Removal of the liquid-filled drums

» Site grading, construction of a soil
cap over remaining waste materials,
and grass revegetation

e Design and construction of surface
water management structures (i.e.,
stream channel modifications, a
flood control structure, and a flood
retention basin).

Prior to remedial construction, the
"potentially responsible parties" for the
site (PRP Group) obtained the lead for
the project from the USEPA. D'Appolo-
nia served as technical consultant to the
PRP Group. A technical review, fo-
cused on the design scope, construc-
tability, and construction costs of the
government-prepared remedial design
documents, was performed. Review of
the drawings and specifications identi-
fied inconsistencies and non project-

specific details, subjective design crite-
ria, and incomplete details for construc-
tion, especially for items pertaining to
. e surface water man-
agement issues,

Most noteworthy,
the government's
design, if con-
structed, would
have increased the
potential for down-
stream  flooding
and would have
required  signifi-
cant off-site prop-
ctty easements. In
addition, the pro-
posed grading plan
would not have
permitted redevel-
opment.

After review of the proposed remedial
design, D'Appolonia developed a re-
vised remedial design and construction
bid package. Services performed by
D'Appolonia included:

¢ Detailed hydrological and
hydraulic analyses to sup-
port recommended design

modifications for surface
water structures and channel
improvements.

e Detailed hydrological and
hydraulic analyses to sup-
port recommended design
criteria alternatives and de-
sign modifications for items
pertaining to the surface wa-
ter management issues.

¢ Development of conceptual
adaptive reuse options for
the site including nature
frails, baseball and soccer
fields, nine-hole golf and
pitch and putt courses and a
golf driving range.

Based on hydrologic/hydraulic
analyses, design modifications
for the surface water manage-
ment issues were recommended
and approved, representing an

estimated construction cost savings of
$1.3 million, providing a significant
reduction in off-site property easements
and a reduction in the potential for
downstream flooding.

The nine-hole golf course (for which
D’Appolonia prepared a detailed con-
ceptual design} was the selected site
reuse option and was approved by the
local township and the USEPA. The
construction of this remedial solution
has resuited in an estimated savings of
more than $2 million over the govern-
ment's proposed remedial design and
will eliminate long-term maintenance
costs for the PRP Group. The selected
reuse option also provides a recrea-
tional benefit to the local community
without altering the performance of the
capping remedy. D’Appolonia was re-
sponsible for moniforing of construc-
tion activities associated with the golf
course construction.

The golf course was opened to the pub-
lic in May 2002. D’Appolonia contin-
ues to provide monitoring services at
the site.

View of Millcreek Golf Course following site remediation
and redevelopment.
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)D’Appolonia was retained by the Bur-
gettstown Area School District to per-
form a geotechnical exploration for the
design and construction of a major ad-
dition to the Burgetistown Middle
School/High School building. QOur ex-
ploration program and preliminary
evaluations included review of docu-
ments related to previous backfilling of
abandoned coal mine workings located
60 to 70 feet below the site; review of
construction plans for the existing
building; surficial reconnaissance of the
site; exploratory drilling and laboratory
testing of soil, rock and ground water
samples collected; and analy-
sis/fevaluation of the collected records
and data. The location of the mine
workings relative to the existing and
planned new building construction are
shown below.

Although available records suggested
that the mine workings beneath the site
were completely backfilled in the mid-
11980s, D’ Appolonia’s test borings indi-

cated that mine Qg™
workings  were F"
only  partially .

filled and that the
material used for
backfilling  pro-
vided little or no

support to the
mine roof.
Options  consid-

ered included: (1)
mine void grout-
ing to improve
support of the
mineg roof and (2)
deep foundations
extended through

FOUNDATION STUDY FOR SCHOOL LOCATED OVER ABANDONED COAL MINE

the mine workings Burgettstown Middle/High School prior to new construction,

to isolate the structure from subsidence-
related rock movements.

Construction of deep foundations at the
site would have entailed support of the
new structure on grade beams and ex-
tensive use of structural floor slabs,

which would have resulted in a substan-
tial increase in construction cost over
grouting of the mine voids and con-
struction on shallow foundations. For
this reason, grouting of the mine work-
ings in the area of planned construction
was recommended.

ABANDORED MINE
WORKINGS

TN

PLANNED NEW
BUILOING FODTPRINT

EXISTING
=~ BUILOING

e 4 e i T

PLARNED DEMOUTION

e

& GROUTHOLE
@  GROUT HOLE (POST DEMOLITION)

®  LOVAHEADROOM GROUT HOLE

D’Appolonia
subsequently
prepared plans
and specifica-
tions for con-
struction  of
low-mobility
grout columns
in the mine (as
shown) to per-
mit  building
construction on
shallow founda-
tions. We also
provided con-
struction moni-
toring and man-
agement  ser-
vices  during
implementation
of the grouting
program,  as
well as during
site grading and
foundation con-
struction,

Plan view of school site showing location of mine shafis with respect to planned addition.
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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 slurry, The coal refuse
slutry 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 contro] 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 slurry discharge piping al-
lowed multiple deltas to be developed,
approximately every 400 fect 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-

Two million ton-per-year coal processing facility located in southeastern Ohio. The 75-acre coal refuse slurry impoundment designed by

D’ Appolonia is shown at the rear of the main photagraph and in the inset.

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 to 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-
cies that had the capacity to resist ero-
sion and to minimize root penetration
into the cap materials were specified for
uSe as Cover.

HDA )




PROJECT PROFILE

\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:

* 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,

e  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 seepage
control 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.

Soil starter dam and initial construction of downstream coarse coal refuse embankanent.

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 activitics 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 seepage zones, Dur-
ing site preparation, D’Appolonia was
responsible for reviewing construction
progress with regulatory agencies.
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Slurry impounding coal refuse disposal facility showing embankment construction staging.




