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RFO No. DEP15612___
STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

Wesl Virginia Code §5A-3-10a states: No conlract or renewal of any contract may be awarded by the stale or any of its
political subdivisions to any vendor or prospeclive vendor when the vendor or prospective vendor or a relaled parly o the
vendor or prospeclive vendor is a debtor and the debt owed is an amount grealer than one thousand dollars in the
aggregate.

DEFINITIONS: .

“Debl” means any assessment, premium, penally, fine, tax or other amount of money owed o lhe slale or any of ils
political subdivisions because of a judgment, fine, permit violation, license assessment, defaulled workers' compensation
premium, penalty or other assessmenl presently delinquent or due and required to be paid lo the state or any of its
political subdivisions, including any interes! or addilional penallies accrued thereon.

“Debtor” means any individual, corporation, partnership, association, limited liability company or any other form or
business association owing a debl to the slale or any of ils political subdivisions. “Polilical subdivision” means any counly
commission; municipality; county board ol educalion; any instrumentalily established by a counly or municipalily; any
separale corporation or instrumentality established by one or more counties or municipalities, as permitled by law; or any
public body charged by law with the performance of a government function or whose jurisdiction is coextensive with one
or more counties or municipalities. “Related parly” means a party, whelher an individual, corporation, parinership,
associalion, limited liability company or any other form or business associalion or other entily whatsoever, relaled lo any
vendor by blood, marriage, ownership or contract through which the party has a relationship of ownership or other interest
with the vendor so that the parly will actually or by effect receive or control a portion of the benefil, profit or other
consideration from performance of a vendor contract with the party receiving an amount that meets or exceed five percent
of the total contract amounl.

EXCEPTION: The prohibition of this section does nol apply where a vendor has conlested any lax administered pursuani
te chapler eleven of this code, workers' compensation premium, permil fee or environmental fee or assessment and the
maller has not becoime final or where the vendor has enlered into a payment plan or agreement and the vendor is nol in
defaull of any of the provisions of such plan or agreement.

Under penally of law for false swearing (West Virginia Code §61-5-3), it is hereby certified that the vendor affirms and
acknowledges the information in this alfidavil and is in compliance with he requirements as slated.

WITNESS THE FOLLOWING SIGNATURE
Vendor's Name: Te fro Teeh Nac,
Authorized Signalure: mv—a./) /4 ; iy Dale: 7/// 2-‘?’// 12

Stale of ‘Penn;\! I\Jan.‘a

County of A | ! e.)( hen 5( ., lo-wit:

Taken, subscribed, and sworn lo before me this 29 day of Fo_ be ucwg , 20/
My Commission expires Aw 9 ust 8 ,_ozeﬁr , 20/ 3.

AFFIX SEAL HERE NOTARY PUBLIC _a‘a‘ﬁ"‘ﬂ)-«u_k er&:&fﬁ

COMMONWEALTH OF PENNS YL VANIA
Notarial Seal
Cynthia K. Haluszczak, Notary Public
Green Tree Boro, Allegheny County
My Commission Expires Aug. , 2013

Member, Pennsylvania Assoclation of Notaries

Purchasing Affidavil (Rewised 12/15/09)
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February 29, 2012

Mr. Guy L. Nishet

Senior Buyer

State of West Virginia

Purchasing Division

2019 Washington Street, East

P.O. Box 50130

Charleston, West Virginia 25305-0130

Subject: RFQ #DEP15609 — Morgantown (Anderson) Portals & Highwalls Design
Dear Mr. Nisbet:

Tetra Tech is pleased to submit our Expression of Interest to perform design services in reply to RFQ
#DEP15609 for the State of West Virginia. As outlined in our Expression of Interest, Tetra Tech, our
project team, and its personnel have completed work on hundreds of mine reclamation projects
including highwall stability projects. These projects have included services that will be needed for this
project.

This project will be managed out of Tetra Tech’s Fairmont office. Our firm also has office locations in
Pittsburgh, Pennsylvania and Charleston, West Virginia, which can provide local support if needed. Tetra
Tech is joined on this project by:

o TRIAD Engineering (TRIAD), which will provide drilling services if required. Our firms have
previously worked together. The TRIAD office for this project is located in Morgantown, WV,

Our experienced team is led by Mikel Lutman, RPF, the manager of our Fairmont location. Mr. Lutman
has more than 20 years of Abandoned Mine Land related design experience and has completed a variety
of mining projects throughout his career including mine fires, coal reserve evaluations, permitting,
development of mine plans, hydrological studies, acid mine drainage treatment plans, involvement with
start-up operations and daily mining activities, remaining operations involving highwall elimination and the
supervision of drilling and exploratory operations.

Mr. Thomas Gray, PE will support this project as an advisor. Mr. Gray is a licensed Professional Engineer
in five states including West Virginia and has participated in over 100 mining projects throughout his
career.

As requested by the RFP we have provided one original submittal, one copy, and one copy on CD-ROM.
We appreciate this opportunity to provide this proposal, and look forward to answering any questions you
may have. If you should require any additional information, please contact me at (412) 921-7090.

Very truly yours,
D = . P
e P Sporary Sk, Mtz
Mr. Mark Speranza, PE Mr. Mikel Lutman, RPF
Pittsburgh Office Manager Northern West Virginia Operations Manager
Enclosures

Tetra Tech, Inc.

1000 Green River Drive, Suite 101 Fairmont, WV 26554
Tel 304.534.4021 Fax 304.534.4024 www.tetratech.com
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West Virginia Department of Environmental Protection
Morgantown (Anderson) Portals & Highwalls Design

MIKEL LUTMAN, RPF

Project Manager

Mr. Lutman has more than 33 years of professional experience in EDUCATION
coal, mining, and civil engineering and is the manager of Tetra
Tech’s Morgantown location. He has more than 20 years of [RUEHRICENRTICEYY
Abandoned Mine Land related design experience and has completed [ IEMRCEREICE UL LR
a variety of mining projects throughout his career including mine
fires, refuse removal/stabilization, coal reserve evaluations, | REGISTRATIONS
permitting, development of mine plans, hydrological studies, acid
mine drainage treatment plans, involvement with start-up operations
and daily mining activities, and the supervision of drilling and
exploratory options.

Registered Professional Forester

YEARS EXPERIENCE

Staff Member; Everettville Refuse Reclamation; WVDEP - AML
Division; Monongalia County, WV. Mr. Lutman was a member of the design team responsible for
developing plans and specifications for the reclamation of the abandoned refuse pile and impoundment
located near Everettville, WV. Plans included impoundment and refuse stabilization, mine seal units,
drainage control and a revegetation plan. The community of Everettville was located immediately
downstream of this project which posed a level of concern for safety.

Staff Member; Mine Fire Plan; Maryland Bureau of Mines; Garrett County, MD. Member of the design
team responsible for developing a plan to determine the extents and condition of a coal seam mine fire
located near the community of Lonaconing, Maryland. A follow up plan for abatement of the fire was later
developed to address the situation.

Project Manager; Removal and Stabilization of Coal Refuse; American Bituminous Power Partners;
Marion County, WV. Mr. Lutman provided services to assist with the removal and stabilization of coal
refuse materials from various abandoned disposal sites as a result of previous mining activities. Additional
services included developing plans for several AMD collection/treatment systems and related agency
permits (WVDEP-DWWM/’UIC” Permit).

Project Manager; Acid Mine Drainage Treatment Abatement; Friends of Cheat; Preston County, WV,
As a Project Manager, Mr. Lutman was involved with various projects in the Cheat River Watershed Basin
that focused on Acid Mine Drainage (AMD) abatement. Scope of services for these projects included
devising various passive treatment systems that were matched to the existing site conditions. Steel slag
leach bed units were also incorporated into several of the projects to supply additional alkalinity for
extended treatment.

Project Manager; Mine Development, Permitting and Planning Activities; Shafer Brothers
Construction Company; Monongalia County, WV. Mr. Lutman served as the Project Manager
responsible for development and permitting activities involving the coal industry. Services consisted of
procurement of reserves, drilling activities and evaluation of results, mine planning and environmental
permitting involving stream and wetland resources, mitigation and restoration planning. Mr. Lutman was
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responsible for the overall project management which included client interface, managing environmental
and cultural resources field staff, threatened and endangered species coordination and overseeing the
preparation of the USACE Nationwide 14 permit and section 401 Water Quality Certification permits.

Project Manager; Mine Evaluation Study; Summit At Cheat Lake (Residential Housing); Monongalia
County, WV. Mr. Lutman was responsible for the development of a 120 acre residential housing
development complex located near Morgantown, WV. Initial duties involved conducting a mine evaluation
study to determine the extents and conditions of previously deep and surface mined areas within the
project area. A follow up grouting and stabilization program was devised for the various sections of the
development property. “High-End” residential dwellings are currently being built on the areas that have
been stabilized.

Project Manager; Mine Evaluation Study and Grouting/Stabilization Program; Grove Park Place;
Monongalia County, WV. Mr. Lutman was responsible for the development of a mixed-use
Commercial/Residential Complex located near Morgantown, WV. Initial duties involved conducting a mine
evaluation study to determine the extents and conditions of previously deep mined areas within the project
area. A follow-up grouting and stabilization program was devised for the subject property tract. This site is
currently supporting several commercial office complex buildings and a section of residential townhouse
units.

Project Manager; Mining Due Diligence Services; Blue Ridge Development; Monongalia County,
WV. Mr. Lutman was responsible for providing due-diligence services involving the evaluation of a 700-
acre land tract that was subject to historic surface and deep mining activities. Services provided for this
project included research and reconnaissance of historic mining information and mapping for the area of
interest, development of an exploratory drilling plan to establish existing mining extents and to evaluate
existing conditions of the abandoned deep mining activities. A preliminary grouting and stabilization plan
was developed to assist the potential owners with an estimated costing model.
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THOMAS GRAY, PE

Project Advisor

Mr. Gray has more than 39 years of professional mining experience EDUCATION
and has completed more than 100 mining projects in his career,
including various mine highwall and geotechnical projects. He is a [FUUANEEEEES
technical expert in mine engineering, subsidence, mine reclamation, |FESINAMEERSILIERILY
and mine fire mitigation. Mr. Gray specializes in active and
abandoned mining projects and with infrastructure projects that have | REGISTRATIONS
mining-related concemns. He has managed various AML projects for T

the WVDEP including the Fisher Run Mine Drainage Portal Closure Cﬁfgsﬁmai SRR
and the Tunnelton Mine Drainage Portal Closure. He is a member of
many industry organizations and is recognized as a Distinguished
Member in the Society for Mining, Metallurgy, and Exploration. In
addition to authoring over 25 mining-related publications, Mr. Gray
has made presentations at mining conferences around the U.S.

YEARS EXPERIENCE

Project Manager; Little River Mining Highwall Reclamation Project; Cloudland, GA. The Office of
Surface Mining Little River Reclamation project near Cloudland, Georgia, required regrading an abandoned
coal mine strip pit to eliminate a highwall, construction of drainage channels, and revegetation of disturbed
areas. The survey was conducted to prepare site topography and cross sections at 50-foot intervals for
reclamation and restoration of approximately 2,500 feet of abandoned highwall (as high as 100 feet) from
surface mining. A grading plan was prepared that included site drainage features for two drainage
channels.

Senior Project Manager; Chartiers Creek/Fishing Run Highwall Reclamation and Mine Discharge
Investigation; South Fayette Conservation Group in Association with PADEP; South Fayette
Township, PA. During an investigation of the deep mine discharges in Chartiers Creek it was found that
Fishing Run was being diverted into a deep mine entrance and after becoming polluted coming out at the
Gladden discharge, the largest pollution source in the watershed. Through a grant from PADEP a
reclamation design was prepared and permitted. The design included sealing the mine entrance,
reclaiming abandoned highwalls, removing dangerous mine structures and restoring 2000 feet of stream
channel. Construction monitoring was performed.

Project Manager; Galbraith Geotechnical Investigation; Allegany County, MD. Conducted a
geotechnical investigation to gather the required site information to design landslide abatement measures
for a 140-ft. wide landslide uphill from the Galbraith residence in Barton, MD. The investigation involved
drilling, testing, and surveying to characterize the site, and design abatement measures to stabilize the
landslide.

Project Manager; OSM Coal Refuse Pile Slope Stabilization; Allegany County, MD. Prepared an
abatement plan for stabilizing the slope of a coal refuse pile (Sand Spring gob pile) adjacent to a small
stream. The refuse pile was eroded by the stream during Hurricane Ivan and left a near vertical, unstable
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slope. The abatement plan consisted of a combination of regrading and vegetative (“soft armoring”) and
riprap stabilization. Hydrologic and hydraulic analyses were also provided.

Senior Project Manager; OSM Geotechnical Investigation; OSM; Washington County, PA. Managed a
geotechnical investigation to provide an opinion on the source of ground movements that damaged four
properties in the town of Monongahela. Responsible for conducting exploratory drilling and preparing a
report of findings for four residential properties and the intervening roadway that had been affected by
ground disturbance.

Project Manager; Geotechnical and Hydrologic Investigation; Inter-Power/AlCon Partners; Colver,
PA. Conducted a geotechnical and hydrologic investigation for a 53™-high embankment dam to provide a
municipal water supply and ceoling water for a cogeneration power plant. Completed an environmental
assessment, including wetland delineation, wetland mitigation design and cultural resources investigations.
Provided design, cost estimating, permitting and construction monitoring services for the Dam and
Reservaoir.

Project Manager; Mine Development Plans and Geotechnical Evaluation; Island Creek Coal
(subsidiary to Occidental Petroleum); Bayard, WV. Completed mine development plans, cost
estimating, and permitting services for the mining of coal waste and the disposal of AFBC ash at the North
Branch Mine, including exploration and geotechnical evaluation.

Project Manager; Structural Integrity Investigation; Island Creek Coal (subsidiary to Occidental
Petroleum); Grant and Tucker Counties, WV. Structural integrity investigation project for a 125-foot-
high, 500 kV steel lattice transmission tower immediately above chain pillars separating two longwall panels
of a 300 feet deep mine. Responsible for evaluations, including structural analysis and prediction of the
impacts of active longwall mining on the electrical transmission tower.

Project Engineer; Mining Subsidence Assessment; Capels Resources, Inc. (Subsidiary to Berwind
Corporation); McDowell County, WV. Preliminary subsidence assessment project for underground coal
mining property being proposed as a sanitary landfill.

Project Manager; WVDEP Coal Combustion Byproduct Based Grout Project to Reduce Subsidence
Potential; Monongalia County, WV. This R&D project injected coal combustion byproduct based grout
into 25 acres of abandoned mine workings to reduce the generation of AMD and to reduce subsidence
potential. Responsible for research and development investigation, construction plans and specifications,
monitoring construction, and preparing a research report. Project sponsors included Allegheny Energy,
DOE, Consol, and the Electric Power Research Institute.
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BIFF CUMMINGS, PE

Geotechnical Engineer

Mr. Cumn)ings.has more than 33 years of professional experience N [ EpucaTION
the engineering civil, geotechnical, and geo-environmental
engineering in design, consulting, construction and project [HEEACNMRSIVIEEINY
management. He has particular expertise with geotechnical
engineering, slope stability, and abandoned mine land reclamation
(refuse reclamation, mine and spoil fires, mine drainage and seals, | REGISTRATIONS
regrading and vegetation of spoil piles, landslide investigation and

i . Professional Engineer: WA/, PA, @H,
abatement, subsidence abatement, and stream channel restoration).  |[NRTEVG==S o

Geotechnical Engineer; YMCA Subsurface Investigation; YMCA; YEARS EXPERIENCE

Beaver County, PA. Served as geotechnical engineer for this
project that included the selecting of sample locations and the
monitoring of drilling of five test borings totaling 125 feet at those locations of the proposed building. The
drilling helped to provide data on the subsurface conditions and samples of soil and rock were also
obtained. Water levels were measured in the test borings during and at the completion of drilling. Tetra
Tech also performed analyses using test boring information.

Project Manager; Parkway Center Mall Subsidence Investigation and Foundation Rehabilitation;
Pittsburgh, PA. Managed the investigation, design, and construction program for the rehabilitation of the
foundation system of this $30 million shopping mall including deep mine grouting. The mall was settling
leading to severe structural damage due to differential settlement and subsidence. For this project, Mr.
Cummings developed subsurface exploration plans, analyzed the data obtained, designed methods to
support the mall without restricting business operations, and managed construction oversight.

Geotechnical Engineer; Everett Geotechnical Investigation; Monsanto; Everett, MA. Designed a
system for encapsulating 45,000 cy of separate phase product in soil using a slurry wall and cap. The
design for the 2500-foot long and up to 60-foot deep slurry wall required an elaborate geotechnical
investigation with test borings on 50 centers due erratic subsurface conditions. Also developed and
managed a detailed laboratory testing program to evaluate various backfill options and benonite mixtures.
Evaluated embankment stability and developed design parameters for sheet pile wall installations.

Geotechnical Engineer; SCP Carlstadt Geotechnical Review; U.S. EPA; Meadowland, NJ. Provided
technical design review of geotechnical related interim remedial measures performed at the 5.9-acre site
including sheet pile wall, slurry wall (Gundwall) and HDPE liner.

Geotechnical Engineer; Geotechnical Investigation of Landfill Sites; Becancour, Quebec. Provided
technical review for geotechnical investigation and assessment of foundation conditions for the project
which included the preliminary geotechnical investigation and evaluation for two 400-acre landfill sites.
Performed a subsurface exploration program, chemical and physical testing of soil samples, evaluated
bearing capacities, potential settlements, and a report with conclusions and recommendations.
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MICHAEL BYLE, PE

Geotechnical Engineer

Mr. Byle has more than 30 years of professional experience in [ cpucation
geotechnical engineering. His background includes mining projects |
for a variety of clients including the U.S. Office of Surface Mining. | UEMEVILEGIEEII]
Mr. Byle also has extensive experience in geotechnical grouting | eI AdSIERERIY
including grouted anchors in rock and for structural rehabilitation, as
well as investigation and rehabilitation of structures and foundations, | REGISTRATIONS

soil improvemer)t techniques, exploration and mitigation de_sngn for EroaeaionalEngnaa P ACVATNID)
karst, and project management and construction oversight for SNSRI o)

complex specialty geotechnical projects.
pIeX S Y9 prol YEARS EXPERIENCE

Geotechnical Engineer; Geotechnical Evaluation; Metaltec; [B&E!
Franklin, NJ. Evaluated conditions, prepared specifications and ™
provided construction oversight for grouting to support a treatment building sited on a remediated area.
The work involved interpretation of geotechnical conditions, alternatives analysis, preparation of
performance specifications and construction oversight and monitoring for compaction grouting performed to
improve loose fill materials to provide support for the treatment building.

Geotechnical Engineer; Geotechnical Investigations; Glenrock, Rolling Hills Wind Farms; Glenrock,
WY. The Glenrock and Rolling Hills Wind Farms comprise 132 1.5MW wind turbines situated in a reclaimed
strip mine area. Mine spoils up to 107 feet deep were revealed in the geotechnical exploration. Mr. Byle
directed the investigations and design of foundations for the project including spread footing bearing on
native soils and rock, as well as, dynamic compaction of mine spoils at 13 wind turbine sites where mine
spoils were less than 40 feet deep, and drilled/grouted micro-piles and H-piles for 16 sites where deeper
mine spoils would make dynamic compaction impractical. Mr Byle provided oversight and review for
geotechnical investigations, foundation design and construction of foundations and earthwork for the
project. Additional efforts included evaluation of electrical and thermal resistivity of the soils at the sites for
buried collector systems. Mr. Byle also provided peer review for civil and structural design for the project.

Geotechnical Engineer; National Grid Smith Street Site Geotechnical Investigation; Troy, NY. The
Smith Street Site is a former manufactured gas plant (MGP) containing residual contamination located on
the banks of the Hudson River. One side of the site consists of a steel sheet pile wall, approximately 40
feet high and 250 feet long that was constructed circa 1910. Mr. Byle planned and directed the
geotechnical investigation including geotechnical borings and rock cores conducted on the land and in the
river adjacent to the existing wall to assess conditions in order to evaluate the stability of the wall.

Geotechnical Manager; Bryce Jordan Center Geotechnical Investigations/Design; Pennsylvania
State University; State College, PA. Geotechnical Manager responsible for directing the geotechnical
investigations, foundations design, specification preparation, bid selection, and construction observation
and testing for foundations and ground modification for a 16,000-seat academic/athletic convocation and
events center. The foundation system was designed to be shallow spread footings bearing on grouted
limestone, which saved nearly $1 million over the alternate drilled-pier foundations.
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DAVID HALLMAN, PE, PG

Geotechnical Engineer

Mr. Ha[[rpan ha;; over 28 years of‘ experienog specigli;ing in [ epucaTioN
geotechnical engineering and construction on a variety of mining and R
civil engineering projects throughout the world.  His project [HESHCEBLIERICElY
experience mc[udes dqzens of other ggotec_:hmcal, stability, gnd REGISTRATIONS
subsidence projects. His technical expertise includes geotechnical
evaluations, mine subsidence, static and dynamic stability of [MEEEESEENSGIEEACRPelo)
embankments and natural slopes, landslide evaluation, rock slope | HAGLIRIARSIAS

stability, and seismic risk assessments.

Professional Geologist: WY

Geotechnical Engineer; Dresden Cooling Tower Rock Wall | YEARS EXPERIENCE

Stability Evaluation; Dresden, IL. Senior Geotechnical Engineer
responsible for evaluation of rock wall stability during excavation for
twin 25-foot deep vertical cooling tower intake sumps in layered sandstone, shale, and limestone strata.

Geotechnical Engineer; Coal and Clay Geotechnical Investigations; Golden and Colorado Springs,
CO. Principal Engineer responsible for project management for geotechnical investigations for a
demonstration project on the use of geophysical imaging techniques for mine subsidence evaluations for
the Colorado Department of Natural Resources, Division of Reclamation, Mines and Safety. The sites
targeted for the initial investigations include the Colorado School of Mines campus and a residential
neighborhood in Colorado Springs.

Geotechnical Engineer; Crystal Cave Geotechnical Evaluation; Jefferson County, CO. Senior
Geotechnical Engineer responsible for project management and geotechnical evaluation of a natural cave
exposed during aggregate quarry development. Provided recommendations to address public safety and
liability concerns associated with reclamation and conversion of the quarry land to open space with
attendant public access.

Geotechnical Engineer; Ten-Mile Pass Limestone Quarry Rock Slope Stability Assessment; Soda
Springs, ID. Preliminary assessment of rock slope stability for this proposed limestone quarry as part of an
overall mine plan evaluation. Subsequent access road development included rock slope excavations, which
exceeded recommended slope angles and triggered slope failures necessitating remedial design.

Geotechnical Engineer; Pueblo Viejo Mine Rock Slope Stability Evaluation; Dominican Republic.
Geotechnical Engineer responsible for evaluation of rock slope stability for major expansion of the open pit
gold mining operation in support of privatization studies of the current operations. Preliminary designs
include ultimate pit dimensions of roughly 2.5 kilometers by 1.5 kilometers with a maximum depth of 330
meters extending to sea level.

Geotechnical Engineer; Reservoir Stability Analysis; Antero; Hartsel, CO. As Staff Engineer,
conducted a detailed stability analysis of the embankment and foundation soils for the Antero earthfill dam
for submission to regulatory agencies.
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CARL STRAKAL

Project Engineer

Mr. Strakal has more than eight years of mining experience. He has EDUCATION
performed water quality monitoring per DEP compliance regulations.
His experience includes completing and submitting various surface —[HESHEMIEIEEHRIEENEG]]
(SMP) and deep mine (CMAP) permitting modules. He has also
completed and submitted surface mining related permits to the
WVDEP utilizing the e-permitting process. REGISTRATIONS

Gertified'Pre-Blast Surveyor

Project Engineer; Loveridge Mine Permitting; Consolidation
Coal Company; Loveridge; Marion County, WV. Completed and
submitted various WVDEP IBR, AML and Degasification pad permits | YEARS EXPERIENCE
utilizing E-permitting per Loveridge Mine in Marion County, WV. [&
Generated base mapping for all associated Modules. Conducted all
necessary field work per Module requirements.

Project Engineer; Robinson Run Permits; Consolidation Coal Company; Harrison County, WV.
Completed and submitted various WVDEP IBR, AML and Degasification pad permits utilizing E-permitting per
Robinson Run Mine in Harrison County, WV. Generated base mapping for all associated Modules.
Conducted all necessary field work per Module requirements.

Project Engineer; 13-West Airshaft CMAP Modules; Consolidation Coal Company; Pine Bank, PA.
Completed and submitted various PADEP CMAP Modules per Airshaft site for the Blacksville Number 2 mine.
Generated base mapping for all associated Modules. Conducted all necessary field work per Module
requirements.

Project Engineer; 13-Degas CMAP Modules; Consolidation Coal Company; Pine Bank, PA.
Completed and submitted various PADEP CMAP Modules per degasification pads and access roads.
Generated base mapping for all associated Modules. Conducted all necessary field work per Module
requirements.

Project Engineer; Stone Quarry SMP Modules; Haydentown, PA. Completed and submitted various
PADEP SMP Modules per Stone Quarry (Limestone). Generated base mapping for all associated Modules.
Conducted all necessary field work per Module requirements.

Project Engineer; Prime Air Shaft CMAP Modules; MEPCO; Mt. Morris, PA. Completed and submitted
various PADEP CMAP Modules per Prime Air Shaft. Generated base mapping for all associated Modules.
Conducted all necessary field work per Module requirements.

Project Engineer; Four West CMAP Modules; MEPCO; Mt. Morris, PA. Completed and submitted
various PADEP CMAP Modules per Prime Air Shaft. Generated base mapping for all associated Modules.
Conducted all necessary field work per Module requirements.
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JOSH WHITNEY, EIT

Project Engineer

Mr. Whitney has more than three years of environmental, geologic, [ epycation
and mining-related experience including mine design, operation
permitting, environmental impact analyses, low seam surface and [RUSHMHYAUIEEIRS VI
underground coal mine planning, open pit aggregates, underground | ERRMAAAULEERA S IEEY
salt mining, and slope/highwall stability analysis. His experience also
includes collaboration with federal and state regulatory agencies. His | REGISTRATIONS
software expertise includes AutoCAD, Auto Desk Land Desktop,
Carlson, ArcGIS, Colorado Rockfall Simulation Program, NIOSH
ARMPS, Rock Pack Ill, REAME Stability Analysis, Microsoft Office,
Golden Software Surfer and Voxler, Culvert Master and HY-8, | YEARS EXPERIENCE
SEDCAD, SEDIMOT, and Flowmaster.

Engineer-In-Training

Project Engineer; Highwall Stability Analysis; A & G Coal Corporation. Utilization of NIOSH ARMPS,
Rockpack Ill, and Colorado Rockfall Simulation Program to develop a detailed report for submission to the
Mine Safety and Health Administration (MSHA) in order to gain approval for operations.

Project Engineer; Total Maximum Daily Load (TMDL) Study; Confidential Client. Developed
spreadsheet for entering continuous depth data from in-stream monitors in order to determine stream flow
for open channels and weirs. Data was used to determine total dissolved solids and total suspended solids.

Project Engineer; Virginia DMLR Renewal Reports; Several Virginia Massey Operations. Mr. Whitney
was tasked with the completion of permit renewal for several of Massey's surface and underground
operations. These renewals include the completion of a public notice and filing, analysis of surface and
ground water data, and completion of NPDES forms. The completion of the NPDES form involves a review
of the mine site sediment control plan to determine drainage area delineation and ground conditions.

Project Engineer; Reclamation Costing Analysis; Cumberland Resources Corporation; Appalachia,
VA. Volume calculations utilizing AutoCAD were performed and subsequent costing of material and
vegetation needed were estimated to determine total reclamation cost.

Project Engineer; Underground Mining Expansion; Massey Energy; Appalachia, VA. Mr. Whitney
completed a Virginia Department of Mine Land Reclamation permit for the expansion of approximately
2,000 acres of additional underground mining. This permitting action involved the analysis of potential
groundwater impacts, stream protection calculations, and pillar stability analysis.

Project Engineer; Virginia DMLR Permitting; Cumberland Resources; Appalachia, VA. This Virginia
Department of Mine Land Reclamation permitting action involved the addition of surface mine coal acreage,
elimination of valley fill designations, analysis of settling pond and spillway capacities, and mine site
sediment control plan alterations. The pond and spillway calculations and sediment control plan alterations
(including ditch design) involved the utilization of SEDIMOT, Flowmaster and SEDCAD to determine
surface runoff and drainage structure capacities.

complex world
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SAMUEL WILKES, PWS

Project Scientist

Mr. Wilkes is an environmental scientist providing technical support [ epucation
to clients, such as the WVDEP and the WVDHHR, US Forest

Service, Bureau of Land Management, and the EPA. He also :‘;‘SI_- Environmental Science and
olicy

BS, Earth & Environmental Science

provides technical support to clients pertaining to abandoned mine
site investigations, abandoned mine land inventories, contaminant
transport in surface waters, environmental contamination, and | REGISTRATIONS
potentially responsible party searches. Mr. Wilkes has experience in
investigating hard rock mines and mill sites for contaminants such as
arsenic, copper, cyanide, lead, mercury, uranium, zinc, and organic
compounds. He is proficient in contaminant source identification and
characterization, site assessments contaminant migration pathways,
and customized surface water modeling for abandoned mine sites.

Professional Wetland Scientist

YEARS EXPERIENCE

Field Coordination Manager; United States Forest Services Abandoned Mine Land Surveys; Gila
and Lincoln National Forests in NM. Mr. Wilkes served as the field coordination manager and assisted
with the inventory of over 700 abandoned mine sites throughout the Gila and Lincoln National Forests in
New Mexico. He was responsible for the preliminary review of the abandoned mine land database, plotting
abandoned mine land sites on topographic maps, and assisting in the three months of site field verification.
Once site locations were verified, GPS coordinates; photographs, and an abandoned mine land inventory
worksheet (which included information about open audits, shafts, tailings piles, overburden piles, acid mine
drainage, subsidence, and any other human or environmental hazards) were completed for each site.

The hard copy data was entered into an electronic database and delivered to the U.S. Forest Service for
remediation prioritization and management purposes. Problems such as open adits, shafts and pits;
exposed tailings and waste rock piles typically result in acidic runoff; and acid mine drainage directly from
flooded adits or shafts typically exist at abandoned mine sites. Elevated heavy metals concentrations found
in soils, tailings, waste rock and acidic waters draining from these sites can adversely affect human health
or the environment.

Project Scientist; United States Forest Service Abandoned Mine and Mill Sites Removal Preliminary
Assessments; AZ and NM. Mr. Wilkes conducted several removal preliminary assessments for the USFS
at various abandoned mine and mill sites throughout Arizona and New Mexico. Many of the mines used
cyanide leaching techniques to recover gold and silver along with other metals, such as copper, lead, and
zinc as by products. Other hard rock mines investigated produced uranium and mercury ores for milling.

Project Scientist; United States Forest Service Promontory Butte Mine Site Research and Removal
Preliminary Assessment; Payson, AZ. Mr. Wilkes conducted research for a limited potentially
responsible party (PRP) search and a removal preliminary assessment for the Promontory Butte Mine Site
near Payson Arizona.

complex world
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JON LUDWIG

Project Scientist

Mr. Ludwig is the director of Tetra Tech’s Charleston, WV office of [ cpycation
TMDL and Water Resources Center. He is a senior environmental
scientist with over ten years of experience providing technical and USRENTEIENEIEITTREIE
management support for clients in the areas of water resources, |EEAMCMUEEEECID
watershed and water quality assessment, watershed modeling and
Total Maximum Daily Load (TMDL) development. In support of EPA | REGISTRATIONS
and the WVDEP Division of Water and Waste Management
(DWWM,), he has served as the Project Manager in the development
of over 1,900 EPA-approved TMDLs in West Virginia. He currently
serves as the Project Manager for the existing TMDL contract with
the WVDEP DWWM.

N/A

YEARS EXPERIENCE

Project Scientist; Mining NPDES Permit Support for WVDEP; WV. Over the past few years, Tetra Tech
has supported WVDEP in the development of metals TMDL development for the Coal River watershed. At
the request of WVDEP, Tetra Tech conducted a comprehensive analysis to determine the cumulative effect
of backsliding at various downstream locations in the Coal River watershed. Mr. Ludwig served as the
project manager and technical lead for this project that utilized the calibrated watershed model that was
constructed for TMDL development (MDAS) to provide solutions and guidance as to which areas of the
Coal River watershed could sustain manganese technology-based effluent limits while maintaining
compliance with water quality criteria in the effective zones. Results were summarized into graphical
displays in an easy to use format so that WVDEP DMR permit writers can address the above mentioned
request letters and issue/re-issue permits quickly and efficiently.

Project Manager; West Virginia TMDL Development for Hydrologic Groups A, B, C, and D; WV.
Under contract with WV DWWM, currently serving as project manager for more than 950 metals (iron,
dissolved aluminum, manganese, and selenium), pH, fecal coliform bacteria, and biological TMDL in the
Upper Kanawha River, Upper Ohio North, Lower Kanawha River, North Branch/Potomac River, Coal River,
Gauley River, Potomac River Direct Drains, Greenbrier River, New River, Little Kanawha River, and James
River watersheds. These impairments were modeled using various EPA approved models and
methodologies such as, MDAS and DESC-R for metals and fecal coliform bacteria. A strength-of-evidence
stressor identification methodology was used to identify the likely stressors to the biological community and
TMDLs were developed for these stressors.

Project Manager; WV TMDL Development Support for EPA Region 3; WV. For EPA Region 3, served
as project manager for the development of over 1,000 pH and metals TMDLs in West Virginia including the
Monongahela River, West Fork River, Tug Fork River, and Guyandotte watersheds. Provided lead role
both technically and administratively in the evaluation of data and pollutant sources to assess and
determine relationships between acid mine drainage and in-stream metals concentrations. Developed
various technical approaches related to mining impacts (nonpoint and point sources) on metals loading and
applied the Mining Data Analysis System (MDAS), a dynamic watershed modeling tool, to develop TMDLs
throughout West Virginia.

complex world
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BEN HOPPE

Lead CADD Professional

Mr. Hoppe has more than seven years of professional CADD [ cpucation
experience. He has conducted work for several abandoned mine
land reclamation projects, including those for the West Virginia
Department of Environmental Protection’s Office of AML, and
erosion and sediment control plans.

REGISTRATIONS
CAD Designer; Fisher Run Portal Closure; West Virginia
Department of Environmental Protection, Office of Abandoned
Mine Lands and Reclamation; Weston WV. Mr. Hoppe's
responsibilities included creating existing conditions plans and
sections along with mine void information to adequately design
structures to seal mine and convey mine water discharge. Also
performed design of multiple piping and ditch conveyance systems to allow mine water to discharge to
existing streams.

N/A

YEARS EXPERIENCE

CAD Designer; Tunnelton Mine Portal Closure Design for Acid Mine Drainage; West Virginia
Department of Environmental Protection, Office of Abandoned Mine Lands and Reclamation;
Tunnelton, WV. Mr. Hoppe’s responsibilities included creating existing conditions plans and sections along
with mine void information to adequately design structures to seal mine and convey mine water discharge.
Also performed design of multiple piping and ditch conveyance systems to allow mine water to discharge to
existing streams.

CAD Designer; Paint Branch Mine Project; West Virginia Department of Environmental Protection,
Office of Abandoned Mine Lands and Reclamation; Kanawha, WV. Mr. Hoppe performed design
services on this project, which included the installation splash pads and metal bat gates on three
abandoned mine portals and removal approximately 48 abandoned bridge piers in Paint Branch.

CAD Designer; Gladden Mine Discharge Passive Treatment System (in association with PADEP);
South Fayette Conservation Group; South Fayette Township, PA. Design required creation of existing
conditions plans and sections along with design of 2 % acre pond separated into 3 chambers using earthen
berms. Pond required berm with graded access road into pond area and along perimeter. Sections and
profiles were created along pond and access road. Access road required horizontal and vertical geometry to
be included on plan and profiles.

CAD Designer; Erosion and Sediment Pollution Control Plan; East Monongahela Sportsman’s Club;
Elizabeth, PA. Responsibilities included creating existing contours and existing site plan from information
provided by surveyor. Design of proposed grading plan including sections, volume calculations and erosion
and sediment pollution control measures.

complex world
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THOMAS KIMMEL, PLS

Surveyor

Mr. K_immel has more than 38 years qf survey work expe_rience [ EDUCATION
including the public sector transportation including highway, railroad,
and airport surveys; private sector industrial, commercial, and [REERANCLEHEINRAELINL]
residential survey and land development work; in heavy construction #‘Séhaﬁgge""g‘s””ew”g
survey work; and post-accident nuclear QA/QC inspection work and

USNRC regulations at Three Mile Island. Mr. Kimmel is a member of | REGISTRATIONS

the American Congress on Surveying and Mapping and the National

; . : Professional Land Surveyor: WV, PA,
Society of Professional Surveyors. He is also on the Board of [yAEYIM»/=e " lANE N}: NG

Directors for the Pennsylvania Society of Land Surveyors.

YEARS EXPERIENCE

Survey Manager; GTS Technologies, Inc.; Harrishurg, PA.
Responsibilities included management and coordination and planning
of survey work, cost estimation, record research, and calculations within many of the states currently licensed.
Responsible for coordinating survey information between field and office as well as implementing specific
quality control measures to ensure accuracy of plans and data with experience extending to GPS, EDM data
collection, and AutoCAD.

Surveyor; LSC, Inc.; York, PA. Supervision of property, topographic, and title surveys; flood and mortgage
certifications; land subdivisions; residential, commercial, and industrial site development plans from
conceptual phase to final approval, including as-built surveys in Maryland and Pennsylvania.

Surveyor; Stewart & March, Inc.; York PA. Responsible for all construction layout for a large site/heavy
industrial construction contractor, Some boundary retracement, land subdivision, road design, and stormwater
calculations.

Site Manager and Testing Lab Supervisor; CEC, Inc. at TMI Nuclear Generating Station; Middletown,
PA. Responsible for Quality Assurance Program, site activities, and personnel for contracted post accident
inspection services to GPU Nuclear. Work included soils and concrete testing, equipment calibration, and
supetrvision of technicians including the certification of outage inspectors. ANSI certified for civil/structural,
mechanical, structural welding, and receipt inspections. Boundary retracements and land subdivision surveys
were conducted privately.

Senior Project Surveyor; Navarro & Wright, Inc.; New Cumberland, PA. Responsible for the creation of
the transportation survey section to better meet the client's needs and PennDOT's requirements. This was
done by purchasing of new equipment, invoking appropriate procedures, and the hiring of surveying
personnel.

complex world
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TERRY SMITH, PE

Project Manager / Mining Engineer

Mr.. Sm|‘th has more than 33 years of experience in mining | epycaTioN
engineering and management, and water and wastewater design g Ao
engineering and project management. Experience includes longwall [REERIUKIHRSMIELNY
mining, cogl preparation plarjt and coa_i refuse d|sposal SUPEIVISION, | pe vlerrATIONS

surface mine permitting, mine operations evaluations, compliance
evaluations, economic feasibility analysis, cost estimating and project [REEEEEEIERGEENZ
management in the coal mining industry. VEARS EXPERIENCE

Project Engineer; AMD Treatment; PADEP; Cresson, PA. [k

Preliminary design evaluation associated with the proposed Cresson

AMD Treatment Plant. BAMR has entered into an agreement with the Susquehanna River Basin
Commission to provide treated AMD to supplement flow during low flow periods. Project is currently in the
field investigation phase to identify the location of the proposed facility and mine water extraction wells.

Coal Preparation Plant Supervisor: Martinka Mine Supervision; Southern Ohio Coal Company;
Fairmont, WV, Supervised operating and maintenance personnel at a coal processing plant and a refuse
disposal landfill at a 2.5 - 3 million ton/year coal mine. Implemented a management information system at
coal preparation facilities and oversaw data entry and reporting.

Longwall Maintenance Supervisor; Martinka Mine Supervision; Martinka Mine; Fairmont, WV.
Supervised union employees in preventive maintenance and repair of mining equipment for a one-million
ton per year longwall unit. Duties included directing workers, assigning work orders for maintenance
repairs, implementing safety plans, and completing management reports.

Engineer; Mine Feasibility & Operating Method Studies; AEP; Lancaster, OH. Performed cost
feasibility and operations method studies. Evaluated mining procedures and equipment at surface and
underground coal mining operations. Implemented preventive maintenance procedures, monitored safety
plans, and prepared mine permit applications for surface and underground operations.

Project Engineer; Due Diligence Mine Property Evaluation; PBS Coals; PA. Estimated coal reserves
and investigated environmental liabilities for a potential mine property acquisition. Reviewed PADEP files
to identify any prior environmental violations or issues. Prepared a report summarizing the reserves,
environmental liabilities, and property ownership leases and royalties.

Project Engineer; Mine Discharge Reclamation; South Fayette Conservation Group; PA. Design
engineering, permitting and project management for a watershed conservation group. The project objective
is to seal a stream bottom in order to prevent water from entering an abandoned underground coal mine.

Project Engineer; Mine Pool Evaluation; Chevron Atlas America; PA. Evaluation of mine pools from
abandoned underground coal mines to assess feasibility of using mine water for hydrofracing operations
and whether the water could be extracted without adverse impacts such as induced mine subsidence.
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GEORGE DUFFER, PE

Project Engineer

Mr. Duffer has more than 42 years of experience in mining and il [ znycation
engineering and management. He has extensive experience in AT
preparing surface and deep mine coal permits that include detailed [REEREMREIEEL
reclamation plans, massive earth moving, and environmental REGISTRATIONS

assessments.

Professional Engineer: WV, PA, OH,

Project Engineer; Abandoned Deep and Surface Mine Material *Ff;’ e Sl e
Removal; Eastpointe Shopping Center; WV. The project involved MSata sl
removing four million cubic yards of material over an abandoned deep
and surface mine site. The deep mine voids and acid mine drainage 1

were eliminated once the project reached grade. All infrastructure
items were then completed. The site is now a major tax base for the city of Clarksburg, WV,

Project Engineer; Reclamation, Infrastructure and Mine Drainage Relocation/Usage; Pete Dye Golf
Course; Harrison County, WV. The project was the construction of an 18-hole Championship Golf Course
on an old surface and deep mine site in Harrison County, WV that would bear the name of its famous
designer, Mr. Pete Dye. Reclamation, infrastructure, mine drainage relocation/usage and constant layout
were part of Mr. Duffer's role. The site has since held a number of nationwide tour events and still
maintains a coal mining theme throughout the golf course.

Project Engineer; Industrial Park Construction on Old Surface Mine Site; Clarksburg, WV. The
project was the construction of an industrial park complete with a railroad spur on an old surface mine site
now in the city limits of Clarksburg, WV. The project involved a large earth moving operation, reclamation,
temporary flood control and infrastructure. A number of businesses occupy the site.

Project Engineer; Environmental Improvements for Landfill Closure; City of Clarksburg; Clarksburg,
WV. New West Virginia state laws were forcing the closure of the landfill operated by the City of Clarksburg,
WV. Many environmental improvements had to be made by certain deadlines in order to continue to use
the landfill. Responsible for implementing the improvements which included finding and collecting the
leachate, holding tanks and ponds, reclamation and closure of the landfill.

Licensed Ashestos Inspector; Demolition of Various Structures; WV. As a licensed asbestos
inspector, Mr. Duffer sampled, planned and sought approval for the demolition of many structures including
a six story hotel and a 400 foot three story apartment building. The method of demolitions had to be
negotiated with the WVDEP and the West Virginia Department of Labor for safety reasons beyond the
asbestos removal.

Project Engineer; Highway Construction and Management Projects; Various Clients; WV. Projects
involved supervision of major highway construction projects and the road maintenance of a six county area
in WV. Responsible for a 20 million dollar budget and supervision of 200 employees. Duties also included
selection of road pavement projects, repair of roadway slips, resolving citizens’ complaints, entrance
permits and general roadway maintenance.
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MEAGAN BLAKE
Wetlands Specialist

Ms. Blake has more than four years of experience in ecological EDUCATION
services. Her expertise includes wetlands delineation, stream

surveying, watershed sampling, and wetland vegetation research. She [RESRSEEANNITNIRUIEEIEIEE
Resource Management

is also familiar with Sections 401 and 404 of the U.S. Army Corps of
Engineers permitting regulations.

REGISTRATIONS
Scientist; Wetland Delineations; Various Marcellus Shale Gas N/A
Clients; WV. Delineated wetlands for multiple Marcellus Shale gas
companies throughout West Virginia. Sampled ponds, small, and
large tributaries for metals, volatiles, and golden algae. Monitored flow
velocity, depth, pH, dissolved oxygen, conductivity, turbidity, and total
dissolved solids levels. Sampled soils for volatiles and performed
wetland and habitat surveys. Completed wetland delineation and
benthic reports. Performed quality control and assurance for reports and field data in order to assure the
client that field results were accurate.

YEARS EXPERIENCE

Scientist; Stream Surveys for Local Watersheds at Swallow Falls State Park; Americorps, Swallow
Falls State Park; Garrett County, MD. Ms. Blake surveyed streams for local watersheds in Swallow Falls
State Park. She collected and identified macro and micro invertebrates for habitat restoration and stocked
local watersheds with native trout. Estimated population of 300-year-old Eastern Hemlock stand using
forestry techniques. Researched and completed treatment for Woolly Adelgid. Maintained and constructed
new trails and planted trees. Ms. Blake's work also included coordination with various forestry, wildlife, and
fisheries professionals.

Scientist; Invasive Plant and Animal Species Research; Davis College of Agriculture; Morgantown,
WV. Researched different invasive plant and animal species throughout North America. Developed
presentations about the invasive species that were presented to students for an online classroom through
Davis College.

Scientist; Local Watershed Sampling for Acid Mine Drainage; Friends of Deckers Creek;
Morgantown, WV. Sampled local watersheds that have been exposed to acid mine drainage. Tested pH,
dissolved oxygen, conductivity, and temperature levels for each watershed. Gathered macro invertebrate
samples and separated from stream debris. Identified benthic invertebrates to determine the quality of
water in each stream. Participated in fundraising events and activities to involve the local community and
inform them of the acid mine drainage problem in area streams.

Scientist; Capstone Research Project; Morgantown, WV. Used organic vegetation plots to set small
mammal traps. Recorded data over a six-month period of small mammals that were trapped. Used
recorded data to create a management plan to be implemented on a farm. The purpose of the plan was to
ensure that the farm's rodent problem decrease within a year's time if certain vegetation plots were
managed properly.
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GLADDEN MITIGATION DESIGN & HIGHWALL EVALUATION

South Fayette, Pennsylvania

CLIENT: The South Fayette Conservation Group, in conjunction with the
PADEP Bureau of Abandoned Mine Reclamation, retained Tetra
Tech for the design of a passive acid mine drainage treatment
system. The abandoned mine portal discharges approximately
PROJECT HIGHLIGHTS: 1,000 gallons per minute of acid mine drainage into Millers Run.
Evaile . With the aeration and mixing of the flow the pH rises and the iron
= Evaluation of unstable highwall i 4 M .
Bita oxide is precipitated out of the flow, resulting in several miles of
= Geotechnical Evaluation iron oxide precipitation and low oxygenated water.
= Passive drainage treatment

South Fayette Conservation Group

In support of the design, Tetra Tech surveyed the site and
prepared a topographic map, installed monitoring wells to monitor
the mine pool elevation, delineated wetlands, evaluated several
_alternative site configurations. One of the sites evaluated had an
! unstable highwall. Tetra Tech conducted a geotechnical
evaluation of the site, performing a hydrologic evaluation of the
{ floodplain, and preparing the site layout and grading plan design.
Tetra Tech also prepared construction drawings, specifications,
construction cost estimates and applicable PADEP permits.

I The design consisted of the excavation of a 3-acre basin on
private property adjacent to a four-lane highway, railroad right-of-
way, and an adjacent property owner. The treatment will consist
of a directional bore into the mine to allow gravity flow of the mine
drainage into a limestone bed and into the 3-acre holding basin.
In July 2009, the South Fayette Conservation Group applied for a
PADEP Growing Greener Grant to fund the investigation, design,
and construction of a stream flow loss mitigation project. In order
to build the Gladden Discharge Mitigation Design flow into the
mine needed to be reduced because sufficient property could not
be acquired to build the passive treatment design. By reducing
the flow into the mine the design size could be decreased in size
and the currently acquired property would be enough to install a
passive treatment system to handle the mine discharge.

Weirs were first installed along with continuous water level
monitors at the top and bottom of the stream channels. The data
collected from the water level monitors was then used to
determine flows at the top and the bottom of the stream channels
as well as flow loss in the streams. A design is currently underway
to use Fabriform liner in two of the channels and grouting
techniques in a third to reduce flow into the mine.

I Id
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WYOMING 17K CONTRACT FOR RECLAMATION OF HIGHWALLS AND

ABANDONED MINE SITES
Wyoming
CLIENT: The Wyoming Department of Environmental Quality Abandoned

oI Dacariart of Mine Lands (AML) Project 17K includes reclamation of a
Enﬁmn%en?;aeum;syo hazardous gravel pit within the town limits of Cody and return of
the property to public use as a park and amphitheater, as well as

PROJECT HIGHLIGHTS: reclamation of a gypsum mine south of Cody and multiple sulfur

= Reclamation of highwalls and mines near Gody.

other abandoned mine sites ; B .
= Pre-design and final design of The abandoned mine sites included unstable highwall cuts up to

reclamation activities 50 -ft high, several open portals with noticeable Hydrogen sulfide
= Pre-construction support (H2S) emissions, spoil piles containing sulfide bearing rock
located in drainages, steep drainages with poor site access,
remnants of smelter and crusher equipment, small tailings/settling
ponds deposits, large disturbed areas, sulfur contaminated areas
and many small open pits.

Reclamation strategies adopted at the individual sites included:

o Backfill pits and workings with mine refuse and grade
highwalls to stable slopes

o Place lowest pH sulfur bearing backfil (rust colored
sandstone) in the deeper portions of the fill and inert
material (grey colored rock) on the outer portions of the
fill

e Encapsulate low pH backfill by covering with lime mixture
(limestone and fly ash) or by constructing a stable evapo-
transpiration (ET) vegetative cap layer where possible

o Remove all sulfur-bearing rock from drainages and
disturbed areas

e Construct several rock check dams for sediment control
in steeper portions of disturbed drainage

e Revegetate disturbed areas

complex world
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YMCA BEAVER COUNTY GEOTECHNICAL INVESTIGATION
AND REPORT

Beaver County, Pennsylvania

CLIENT: Tetra Tech was retained by the YMCA of Beaver County to
perform a subsurface investigation and geotechnical report for a
proposed site. The proposed site for the YMCA, in New Brighton,
Pennsylvania, was underlain by a soil zone which was
PROJECT HIGHLIGHTS: approximately 20 feet thick. This soil zone consisted of two layers,
G R a pavement/fill layer and a natural soil layer. The pavement/fill
= (Geotechnical investigation and ; L
report layer was comprised of a surficial asphalt pavement and two to
» Drilling oversight six feet of medium compact to compact silty slag fill. The natural
soil layer varies in thickness between 14 and 17 feet. This layer
was comprised of heterogeneous mixtures of clays, silts, and
sands. The softer materials in this layer were considered to be
compressible. A layer of hard sandstone was encountered at
approximately 20 feet below the existing grade.

YMCA of Beaver County

Based on the data obtained and the analysis performed, Tetra
Tech recommended that cast-in-place concrete caissons bearing
on the hard sandstone be used to support the structural loads of
the building. Further, Tetra Tech also recommended the use of a
structural floor slab in areas where the final grade was to be
higher than the existing grade. This recommendation was based
on the conclusions presented in the final report; namely, that the
underlying natural soil layer would not support building and/or
new fill loads without significant potential for differential
settlement. Tetra Tech’s field activities included the selecting of
sample locations and the monitoring of drilling of five test borings
totaling 125 feet at those locations of the proposed building. The
drilling helped to provide data on the subsurface conditions and
samples of soil and rock were also obtained. Water levels were
measured in the test borings during and at the completion of
drilling. Tetra Tech also performed analyses using test borings.

complex world
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TROY MINE SUBSIDENCE EVALUATION FOR

GEOTECHNICAL ASSESSMENT
Libby Montana

CLIENT: At the request of the Kootenai National Forest, Tetra Tech
evaluated two mine subsidence features at Genesis, Inc.'s Troy
Mine. The subsidence features were examined and mapped (both
underground and at the surface) with the objective of preparing a
PROJECT HIGHLIGHTS: geotechnical assessment of sinkhole formation at the mine.

U.S. Forest Service

= Subsidence evaluation for a
geotechnicallassessment

The two sinkholes developed at the surface some 270 and
320 feet, respectively, above the underground workings at the
mine. Sinkhole #1 was about 50 feet wide and 50 feet deep, with
a volume at the time of backfilling of about 2,550 cubic yards.
Sinkhole #2, located approximately 150 feet north-northwest of
the first sinkhole, is about 135 feet long in an east-west direction
and about 100 feet wide in a north-south direction. It ranges from
20 to 30 feet deep. The volume of the second sinkhole has been
estimated at 8,800 cubic yards.

The ultimate cause of the sinkholes was determined to be mining
activity that penetrated the East Fault without leaving buffer zones
of solid rock between the underground workings and East Fault
zone. Failure at the level of the mine propagated upward from the
mine workings as chimney failures through the intensely fractured
and deeply weathered rock of the East Fault, producing the two
sinkholes. Adequate buffer zones to prevent mining up against
the East Fault, along with properly sized and secured mining drifts
(tunnels) passing through the fault would likely have prevented
caving and surface subsidence. It was further determined that the
Troy mine operating permit did not specifically provide for buffer
zones or preclude surface subsidence. The mine operators were
consequently not obligated to take measures to mitigate
subsidence.

Tetra Tech was also asked to develop conclusions regarding the
potential for sinkholes, such as those that occurred at the Troy
Mine, to occur at the proposed Rock Creek Project. It was
concluded that the potential for subsidence at the Rock Creek
project is minimal to nonexistent. Furthermore, at hard rock room
and pillar mines, such as the proposed Rock Creek project,
surface subsidence is not an inevitable consequence of mining,
provided that the mine is properly designed to prevent
subsidence.

complex world
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CLEAR CREEK/CENTRAL CITY REMEDIATION AND

GEOTECHNICAL DESIGN
Gilpin County, Colorado

CLIENT: Tetra Tech performed professional engineering and surveying
, services for the planning and design of water quality
ﬁgg’[{ﬁd" ZepaLTEIoliuble improvements in the North Clear Creek watershed. The Clear
Creek/Central City Superfund Site encompasses many mine

waste rock piles dating back to the mid-19th century gold rush
days. Abandoned waste rock piles contaminated the watershed

with acid mine drainage and contaminated sediments. This

* Geotechnical design

= Construction documents.and : ,
administration project reduces runoff contact with the waste rock, collects

= Dam and channel design sediments for future removal, and provides flood control to
Central City and the Town of Black Hawk. Key project elements
include:

e Hydraulic and geotechnical design of two rock fill dams
with heights exceeding 25 feet

e A soil nail wall with a natural stone veneer to protect
Gregory Gulch

e Design of run-on and runoff control ditches to minimize
water contact with five waste rock piles

o Stone protection of waste rock pile toes adjacent to the
creeks

e Construction observation and administration

o Interfacing with the Colorado Department of Public Health
and Environment, the Environmental Protection Agency,
and local municipalities

e [ron oxide recovery plan
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West Virginia Department of Environmental Protection
Morgantown (Anderson) Portals & Highwalls Design

BANDY AND KING MINE SUBSIDENCE PROJECTS

Norton and Wise, Virginia

CLIENT: Tetra Tech was selected to provide mine subsidence mitigation
services for the Commonwealth of Virginia's Department of
Mines, Minerals & Energy for two residences affected by mine
subsidence in Norton, Virginia and Wise, Virginia.

Virginia Department of Mines,
Minerals, and Energy

PROJECT HIGHLIGHTS:
Pl e e The reclamation projects include drilling to determine the location
S Gibsidonce e Rblzalon of mine voids and Tetra Tech made recommendations for the
recommendations abatement of subsidence in the study area. Tetra Tech provided a
* Drilling oversight drilling plan, performed drilling oversight at the site, and provided
= Surveying a preliminary engineering report detailing the findings of the
drilling program.

Tetra Tech's preliminary engineering report included:

e Subsidence stabilization recommendations including
drilling and grouting methods

Mapping for each site

Mine dewatering recommendations

Drilling overview

Maps, cross-section, and photographs for use in
determining preferred abatement/design alternatives

Drilling was performed to determine the location of mine voids.
The drilling plan included a borehole location map for each site,
information related to the anticipated depth of each borehole, and
a ground control plan for drilling and construction. Field surveying
was be provided.

Tetra Tech made recommendations for the abatement of these
subsidence projects and provide construction administration
services including the review and evaluation of any substitutions
or shop drawings.
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West Virginia Department of Environmental Protection
Pleasant Valley (Brown) Highwall & Portals EQI

Tunnelton Mine Portal Closure Design

Tunnelton, West Virginia

CLIENT/CONTACT:

West Virginia Depariment of
Environmental Protection

Mr. Gregg Smith

105 S. Railroad Street
Philippi, West Virginia 26416
(304) 457-3219

PROJECT HIGHLIGHTS:

= Design of wet and dry seals for
abandoned mine portals

= Coordination with local property
owners

= Construction administration

KEY PERSONNEL:

Thomas Gray, PE
Ben Hoppe

The West Virginia Department of Environmental Protection, Office
of Abandoned Mine Lands & Reclamation (AMLR) retained Tetra
Tech in 2009 for the investigation and design for the closure of two
mine portals on two separate private parcels. One portal currently
allows acid mine drainage to exit and flow off-site. The design
included evaluating multiple closure alternatives and developing
regrading plans that balance cut and fill. The project included the
use of a drilling subcontractor to perform soil borings at one portal
to determine the nature and properties of overburden material and
the elevation of the mine pool. The project plan also involved the
demolition of an abandoned concrete mining structure.

Tetra Tech also used a local land surveyor to survey the portals and
gather topographic information of the adjacent land area to support
site grading and portal closure design. Coordination with the private
property owners is necessary to restore the properties to acceptable
conditions. Because one portal is located directly behind a private
garage, it required a closure plan to minimize impacts to the garage.
Tetra Tech prepared construction drawings, specifications,
construction cost estimates and erosion and sediment control
permits for public bidding of the project by the West Virginia
Department of Environmental Protection/Office of AMLR.
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West Virginia Department of Environmental Protection
Pleasant Valley (Brown) Highwall & Portals EOI

Fisher Run Mine Portal Closure Design

Weston, West Virginia

CLIENT/CONTACT:

West Virginia Department of
Environmental Protection

Mr. Gregg Smith

105 S. Railroad Street
Philippi, West Virginia 26416
(304) 457-3219

PROJECT HIGHLIGHTS:

= Design of six wet mine seals

and one bat gate

= Hydrologic and hydraulic
analysis

= Coordination with property
owners

KEY PERSONNEL:

Thomas Gray, PE
BeniHoppe

In 2009, The West Virginia Department of Environmental Protection,
Office of Abandoned Mine Lands & Reclamation (AMLR) retained
Tetra Tech for the investigation and design for the closure of seven
mine portals on private property. The portals currently allow acid
mine drainage to exit and flow into a small stream. The design
included evaluating multiple closure alternatives and developing
regrading plans that balance cut and fill. The project included the
use of a drilling subcontractor to perform soil borings at the portals
to determine the nature and properties of the overburden material
and the elevation of the mine pool. Tetra Tech also used a local
land surveyor to survey the portal and gather topographic
information of the adjacent land area to support site grading and
portal closure design.

Tetra Tech also performed a hydrologic and hydraulic analysis of
the receiving stream to determine the effect on the stream due to
site grading. Coordination with the private property owners was
necessary to restore the property to an acceptable condition. A bat
gate will be installed on one mine portal. Construction drawings,
specifications, construction cost estimates and erosion and
sediment control permits were prepared for public bidding of the
project by the West Virginia Department of Environmental
Protection/Office of AMLR.
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West Virginia Department of Environmental Protection %ﬁ 3
Pleasant Valley (Brown) Highwall & Portals EOI Ny

Paint Branch Mine Portal Closure Design
Kanawha County, West Virginia

CLIENT/CONTACT:

West Virginia Department of
Environmental Protection

Mr. Dean Stiltner

105.S. Railroad Street
Philippi, West Virginia 26416
(304) 465-1911

PROJECT HIGHLIGHTS:

= Desijgn of three abandoned
mine portal'seals

= Simple, innovative bat gate
design

KEY PERSONNEL:

Thomas Gray, PE
Ben Hoppe

Jon Ludwig

Samuel Wilkes, PWS

The West Virginia Department of Environmental Protection
(WVDEP) Office of Abandoned Mine Lands retained Tetra Tech to
develop a reclamation design of an abandoned underground mining
site in Paint Branch, WV in 2010. The site consisted of three open
mine portals and approximately 42 abandoned bridge piers.
Topographic mapping of the site was prepared and used by Tetra
Tech to develop a design including construction drawings,
specifications, and a construction cost estimate. An erosion and
sedimentation control plan was also completed. Tetra Tech also
provided ongoing construction support.

The design challenges of the site included steep terrain, which
limited access to the site, and narrow openings which had to be
fitted with seals that would allow bats access. The traditional bat
gate mine portal seal design of installing a large oval pipe with
metal bars into the mine opening was not suitable for use at this
site due to access restrictions and the limited size of the
opening. Tetra Tech developed a simple new design
which consisted of a matrix of welded steel bars directly mounted to
the rock face. The project has been constructed and the design has
already been adopted by the WVDEP at other
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