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November 19, 2008

PO.Box 519

Nitro, WV 25143
Tel: {304) 755-8291
Fax; (304) 755-2636
www.terraden.com

Mr. Chuck Bowman, Buyer
Department of Administration

Purchasing Division

2019 Washington Street, East
Charleston WV 25305-0130

Re:  Expression of Interest
Venus (Hamilton) Drainage Design (DEP14480)

Pear Mr. Bowman:

PO, Box 1635
Lewisburg, WV 24901
Tel: (304} 645-4636
Fax; (304) 645-7614

5310 Markel Road
Suite 102

Richmond, VA 23230
Tel: (8B04) 673-2560
Fax: (804) 673-2561

TERRADON is pleased to submit this Expression of Interest to provide professional engineering
services to the WV Department of Environmental Protection, Office of Abandoned Mine Lands
and Reclamation (WVDEP/AML) for the Venus (Hamilton) Drainage design project in
McDowell County, West Virginia.

TERRADON routinely provides the required services to WVDEP/AML throughout the state.
We have the technical, managerial and financial resources fo provide these services at a cost
favorable to WVDEP/AML.

We look forward to an opportunity to interview for this project. Should you have any questions

regarding the submittal or TERRADON, please do not hesitate to contact me.

Smcerely,
/7

9 (.
Zd ifﬂinJWWﬁw

"‘;Steven T. Engelhardt

Director of Marketing & Personnel
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Evaluation
Criteria

A. WV Registered
Professional
Engineers

B. Experience of
the WVRPE

TERRADON offers avery professional and experienced staffto perform
the tasks required for this project. TERRADON, has beenresponsible
for all aspects ofthe many successfully completed environmental projects
including AML projects.

TERRADON has five West VirginiaRegistered Professional Civil
Engineers located in our Primary office at Rock Branch Industrial Parkin
Poca, West Virginia. Wealsohave Phillip Reed, PE, located inour
Lewisburg, West Virginiaoffice.

Total number of WV Registered Professional Engineers (Civil or Mining)
in the Primary Office located in Poca, West Virginia.

1. John James, PE Project Manager/Project Engineer
2. William (Bill) White, PE Project Manager/Project Engineer
3. Tim White, PE Project Manager/Project Engineer
4. Jim Nagey, PE Project Manager/Project Engineer
5. Bud McCallister, PE Project Manager/Project Engineer

Mr. Tim White, P.E.,is TERRADON s principal engineer. Hebrings
nearly 20 years of design experienceto the project and will serve as
Project Manager. He will be assisted by Senior Geotechnical engineer,
John James, P.E. who brings a wealth of minereclamation experience.

TERRADON has extensive experience in both wetand dry mine seals,
with or without bat gates. Ourrecent experience with Stonecoal creek
had over two dozen mine seals. Inaddition, wehavedoneregrading on
numerousrefuse piles and highwalls including Jenkin Jones, Micajah,
Linger, Camp Mahonegan, Cedar Creek, and Tuppers Creek and
Gerath Landslides. TERRADON also has experience designingroad and
bridgeupgrades.



Evaluation
Criteria

Available WV-
AML Design
Teams

Project
Management
Plan

Quality Control/
Cost Control

TERRADON has the following personnel available to assign. All persons
listed have previous design experience.

Project Engineers CAD Designers Engineer Techs
John James, P.E. Kevin Garnes Bruce Frame
Tim White, P.E. Earl Oldham Larry Jeffery
Jim Nagy, P.E. Bill Gerencir Surveyors
William White, PE. Kevin Sarrett Robert Thaw, P.S.
Bud McCallister, P.E. Russ Lester Dave Brown, P.S

Tim White, P.E. - Project Manager/Project Engineer

Mr. White has 18 years of civil engineering design experience including
mine reclamation, site development, and highways. He will be respon-
sible for design and preparation of construction bid documents.

John James, P.E. - Project Engineer
John James, PE, who brings 39 years experiencein geotechnical engi-
neeringin West Virginia.

Jim Nagy, P.E. - Project Engineer
Mr. Nagy will be responsible peer review, evaluation, and help with
design of the project.

Bruce Frame - Senior Field Technician

M, Frame has over 40 years experience in constructon inspection and
materials testing. He will be responsible for field investigation, sampling,
measurement and other related services.

William Ratcliffe - Environmental Scientist

Mr. Ratcliffe will be responsible for wetland delineations, wetland design,
401/404 certifications, natural stream design, NPDES and NEPA
permits.

Mr. Tim White, P.E. will be responsible for all quality control and cost
control for the project.

TERRADON would appreciate your consideration to be short-listed so
that we may discuss our approach to this project with members of'the
selection committee.
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The Stonecoal Creek Complex project is located along Stonecoal Creek,
near the community of Lillybrook, in southern Raleigh County. The site con-
sists of numerous coal refuse piles and open mine portals, which occupy ap-
proximately sixty-six acres of conglomerate land area. All the refuse piles
have areas of steep, unstable slopes; they are the primary source of a very
high sediment load to Stonecoal Creek. The subsequent sediment deposits in
Stonecoal Creek have resulted in a significant reduction of the flow-carrying
capacity of Stonecoal Creek, resulting in more frequent flooding of adjacent
areas. The open ming portals are easily accessible and represent a significant
life safety hazard from roof falls, potential deadly gases, and other hazards.

The purpose of this reclamation program is to regrade the refuse piles to
stable slopes, provide proper stabilization with vegetative cover and perma-
nent drainage channel improvements, and seal open mine portals. Generally,
the refuse piles will be regraded to stable slopes and permanent drainage
patterns will be established, relocating portions of Stonecoal Creek where
necessary. Where refuse piles toe into the creek, stream bank protection will
be provided. The open mine portals will be closed with an appropriate mine
seal. All disturbed areas will be revegetated or otherwise stabilized with struc-
tural methods.
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'The Stonecoal Creek Complex project is located along Stonecoal Creek,
near the community of Lillybrook, in southern Raleigh County. The site con-
sists of eight coal refuse piles and twelve open mine portals. All the refuse
piles have areas of steep, unstable slopes; they are the primary source of a
very high sediment load to Stonecoal Creek. The subsequent sediment de-
posits in Stonecoal Creek have resulted in a significant reduction of the flow-
carrying capacity of Stonecoal Creek, resulting in more frequent floeding of
adjacent areas. The open mine portals are easily accessible and represent a
significant life safety hazard from roof fails, potential deadly gases, and other
hazards.

The purpose of this reclamation program is to regrade the refuse piles to
stable slopes, provide proper stabilization with vegetative cover and perma-
nent drainage channel improvements, and seal open mine portals. Generally,
the refuse piles will be regraded to stable slopes and permanent drainage
patterns will be established, relocating portions of Stonecoal Creek where
necessary. Where refuse piles toe into the creek, stream bank protection will
be provided. The open mine portals will be closed, wet seals will be placed
in the 12 portals consisting of two drainage pipes. Two of the wet seals will
receive cisterns since local residents are using the mine water. In addition, one
of the portals to receive the cistern is to have a bat gate installed. Two of the
remaining 10 wet mine seals are to receive bat gates. Bat gates consist of
either 24 or 36-inch diameter plastic pipe with an angle iron grill. The wet
mine seals are to be stowed with stone and covered with soil.

All disturbed areas will be revegetated or otherwise stabilized with structural
methods. The access roads to gas wells will be maintained and returned to as
good or better condition as they were found. Existing utilities will be relo-
cated, where necessary.
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The Stonecoal Creek Complex project is located along Stonecoal Creek,
near the community of Lillybrook, in southern Raleigh County. The site con-
sists of five coal refuse piles, scattered gob, and six open mine portals. The
open mine portals are easily accessible and represent a significant life safety
hazard from roof falls, potential deadly gases, and other hazards.

The purpose of this reclamation program is to regrade the refuse piles to
stable slopes, provide proper stabilization with vegetative cover and perma-

nent drainage channel improvements, and seal open mine portals. Wet seals
were needed in 5 of the portals consisting of two drainage pipes. Discharge
from the mine is to drain into the existing drainage in front of the portal or
channeled to the stream. Four of the wet mine seals received bat gates. Bat
gates consist of either 24 or 36-inch diameter plastic pipe with an angle iron
grill. There was only one dry mine seal needed on this project. The wetand
dry mine seals are to be stowed with stone and covered with soil.

All disturbed areas will be revegetated or otherwise stabilized with structural
methods. The access roads to gas wells were maintained and returned to as
good or better condition as they were found. Existing utilities were relocated,
where necessary. Two piles were to receive permanent access roads. A
resident lives at the end of one of the permanent access roads, which must
remain open.

Several foundations and piers, and railroad trestle abutments will be removed.
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The Jenkin Jones project is located near Anawalt, in southern McDowell
County. The site consists of four large coal refuse piles which occupy ap-
proximately 75 acres of land area. All the refuse piles have areas of steep,
unstable slopes that could slide creating a substantial hazard. Inaddtion, two
lange bulidings are to be demolished.

The purpose of this reclamation program is to regrade the refuse piles to
stable slopes, and provide proper vegetative cover to minimze erosion. Per-
manent drainage channels will be provided to conduct the surface water off
of, and around the refuse piles. Generally, the refuse piles will be regraded by
excavating back the top portion to orignal ground while filling the bottom
portion to form stable slopes. This will require keying the toe into the steep
hillside.

The structures consist of a mine office building and company store with a
small warehouse. The sturctures were build in 1917 by the Pocahontus Fuel
Company. The buildings are substantial being constructed of bick, steel, and
concrete. It is likely that some asbestos was used in the construction and
asbestos sampling is to be conducted.
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The Micajah Refuse Pile project is located in Wyoming County, near Covel,
West Virginia. The area was deep mined resulting in two refuse dumps and an
open portal. An access road crosses both refuse piles. One access road
embankments has a 12-foot diameter culvert. The site was mined by United
Pocahontas Coal Company and was last mined in the 1960°s. The site is
south of Herndon on WV Route 16/2, off of WV Route 10. A frequently
used gas well access road crosses the refuse piles.

The refuse piles have steep, unstable side slopes that span the valley and toe
outin the creek. During heavy precipitation, refuse erodes from the side slopes
and enters the stream. The refuse piles could impound water. Failure of the
impoundments could endanger arailroad and public road. One of the piles s
burning, creating noxious fumes and possible voids that present a cave-in
hazard. Also an open portal exists that is draining.

The refuse piles were regraded to a stable configuration and stream drainage
was channelized across the refuse. Scattered gob was incorporated into the
regraded areas. The access road across the refuse piles was rerouted to a
better condition than it was found. Existing gas lines were also relocated. The
burning refuse was extinguished. The existing 12-foot steel plate pipe was
removed and disposed of. The refuse on the valley floor of this site was
“mucked” and backfilled with select rock fill over geotextile to provide a
stable foundation for the regarded refuse. The existing portal was closed with
a wet seal consisting of a double-block wall and two drainage pipes.
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The site is located on Carswell Hollow Road, near Kimball, in northeastern
McDowell County. The area drains to Laurel Branch, a tributary of Elkhorn
Creek, which flows to Tug Fork. The entire project area had been exten-
sively mined over several decades. The project area contained a large, steep,
unstable coal refuse pile as well as an area consisting of structures, founda-
tions, retaining walls, deep shafts and a tall smoke stack, from an abandoned
mining operation.

The refuse pile was very steep and highly eroded along Laurel Branch. The
refuse extended into the creek and was contributing significant sediment loads
to the stream. The top of the embankment continues to slough off. The
steepness of the eroding slopes represented a significant life safety hazard.
The dilapidated buildings, retaining walls and smoke stack created a signifi-
cant life safety hazard as well. The roof structures were collapsing, walls
were in ruin and retaining walls had no fall protection.

The refuse pile was re-graded to establish a stable slope and stream bank
protection was installed to eliminate erosion. All disturbed areas were re-
vegetated. The dilapidated structures were demolished and properly dis-
posed. The area was re-graded as well to provide proper drainage and
vegetative cover.
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The Cedar Creek Refuse Pile project is located near the former town of Mahan,
in Fayette County, West Virginia. The project area has been deep mined in
three coal seams, No. 2 Gas, Powellton (Eagle “A”), and Eagle, each with open
or draining portals. A large refuse pile is located near a portal in the Eagle
seam. The site was mined by the Christian Colliery Company and the Carbon
Fuel Company. The last mining was by the Carbon Fuel Company in the No. 2
Gas seam in the 1970s. The site is about one half mile south of the Mahan exit
of the West Virginia Turnpike on County Route 15. A frequently used gas well
access road leads to the refuse pile.

The refuse pile has steep, unstable side slopes which toe out in the creek below.
The refuse covers the creek in several locations, creating the potential for im-
pounding water and causing significant amounts of refuse to wash downstream,
Additionally, during heavy precipitation, refuse erodes from the side slopes.

The site has multiple portals in all three coal seams, many are draining. The
mine drainage from these portals is a contributor to poor water quality on the
lower Paint Creek watershed. The roof of the portals which remain open are
severely weathered and the rock strata is cracked. The partial remains of a
brick structure exist at one of the portals.

The refuse pile will be excavated and regraded to a stable configuration. The
regrade will require a valley fill with underdrains and surface water control
structures. Exposed refuse will receive soil cover. The structures shall be
dismantled and removed. The draining portals will have wet seals installed after
the mine workings are dewatered. The discharge shall be treated and diverted
to the stream. Debris and scrap metal will be disposed of properly. All dis-
turbed areas will be revegetated.
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The Spring Branch Buming Refuse Pile project is located around the former
town of Milburn, in Fayette County, West Virginia. The project has three sepa-
rate sites, each with coal refuse piles. Site one is just below Milburn on Paint
Creek, it is a small refuse pile between County Road 15 and Paint Creek. Site
two is across Paint Creek from Milburn and about a half-mile up Spring Branch.
1t has a large refuse disposal area covering about 4 acres and two other refuse
areas about two acres each. Site three is about one half-mile above Milburn on
Paint Creek, it is a smali refuse pile between Intersiate 64/77 and the CSX
railroad right-of-way.

Refuse Pile No. 1 will be regraded to stabilize the slope, covered with soil and
revegetated, and shall have drainage structures installed to prevent erosion.

Refuse Pile No. 2A will be excavated, burning refuse extinguished and re-
graded to a stable configuration. The regrade requires a valley fill with underdrains
and surface water control structures. The upper area of the pile will be re-
moved to original ground due 1o the steep slopes, thereby requiring the reloca-
tion of the gas company access road that crosses the pile. Exposed refuse will
receive soil cover. All disturbed areas will be revegetated.

Refuse Pile No. 2B will be removed to original ground. The refuse will be
hauled to Pile No. 2A and incorporated in the valley fill. Surface water diver-
sion will be installed and all disturbed areas will be revegetated.

Refuse Pile No. 2C will be handled in the same manner as Refuse Pile No. 2B.

Refuse Pile No. 3 will be regraded to stabilize the steep slopes, covered with
soil and revegetated, and shall have drainage structures installed to prevent
erosion.

Areas on any of the three sites that have trees or shrubs established will be
direct seeded or soil covered in such a way that does not harm the existing
vegetation.
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The Grass Run Refuse project is located approximately one mile north of the
intersection of Routes 33/3 and 119/19 (Grass Run Road} in Lewis County,
West Virginia. The project site is approximately five miles east of Weston. The
Grass Run Refuse project includes a series of water treatment ponds, coarse
coal refuse disposal areas, fine coal refuse slurry ponds, foundations associated
with a preparation plant, unreclaimed highwalls, and backfilled mine entries.
Acid mine drainage (AMD), high suspended solids, and excessive runoeff con-
tribute to poor water quality and flooding along Grass Run, a tributary of Stonecoal
Creek.

Coarse coal refuse was disposed at numerous locations over the site. The main
disposal area was a valley fill constructed in the north fork of the site. The fill
covers approximately 11 acres and contains coal refuse to a depth of over 60
feet. Other coarse coal refuse disposal areas exist in the east fork of the site.

Fine coal refuse was disposed in several shurry ponds. Based on visual obser-
vations, disposal of fine coal refuse is evident along the west side of the north
fork and in two ponds near the confluence of the north and east forks. The
surface area of these ponds is approximately 5 acres.

Several water treatment ponds exist at the site for sediment control and AMD
treatment. Some of these ponds contain water and sediments while others have
been breached.

The reclamation of the site shall include regrading areas of coal refuse to pro-
vide positive drainage. Areas of coarse coal refuse located in the east fork shall
be regraded. Two breached ponds shall be covered and developed into wetland
areas. Two ponds shall be rehabilitated to provide stormwater detention to
lessen downstream flooding. One pond shall be covered and vegetated. Dan-
gerous highwalls shall be eliminated. Surface water channels shall be con-
structed to convey runoff through the site. Finally, exposed coal refuse shall be
covered with a 1 foot layer of soil and revegetated.

The approximate area contained within the limits of construction is 120 acres.

The Spring Branch Burning Refuse Pile project is located around the former
town of Milburn, in Fayette County, West Virginia. The project has three sepa-
rate sites, each with coal refuse piles. Site one is just below Milburn on Paint
Creek, it is a small refuse pile between County Road 15 and Paint Creek. Site
twa is across Paint Creek from Milburn and about a half-mile up Spring Branch.
1t has a large refuse disposal area covering about 4 acres and two other refuse
areas about two acres each. Site three is about one half-mile above Milburn on
Paint Creek, it is a small refuse pile between Interstate 64/77 and the CSX
railroad right-of-way.

Refuse Pile No. 1 will be regraded to stabilize the slope, covered with soil and
revegetated, and shall have drainage structures installed to prevent erosion.

Refuse Pile No. 2A will be excavated, burning refuse extinguished and re-
graded to a stable configuration. The regrade requires a valley fill with underdrains
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and surface water control structures. The upper area of the pile will be re-
moved to original ground due to the steep slopes, thereby requiring the reloca-
tion of the gas company access road that crosses the pile. Exposed refuse will
receive soil cover, All disturbed areas will be revegetated.

Refuse Pile No. 2B will be removed to original ground. The refuse will be
hauled to Pile No. 2A and incorporated in the valley fill. Surface water diver-
sion will be installed and all disturbed areas will be revegetated.

Refuse Pile No. 2C will be handled in the same manner as Refuse Pile No. 2B,

Refuse Pile No. 3 will be regraded to stabilize the steep slopes, covered with
soil and revegetated, and shall have drainage structures installed to prevent
erosion.

Areas on any of the three sites that have trees or shrubs established will be
direct seeded or soil covered in such a way that does not harm the existing
vegetation.
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The Black Wolfe Refuse project is located approximartely one mile northwest of
the intersection of State Routes 103 and 161 in McDowell County, West Vir-
ginia. The project site is approximately three miles southeast of Gary. The site
consists of a 12 acre refuse pile and one smaller pile, five (5) portals, an aban-
doned tipple and mining equipment. The refuse pile is unstable, as evidenced by
slips and erosion, and has already begun to block the stream at the toe of the
pile. Three (3) of the portals have large openings with hazardous roof condi-
tions.

Near the center of the project site, there are the remains of a preparation plant
and loadout facility. This area has debris that is potentially hazardous, including
old scrap metal. There are also deteriorating retaining walls, small refuse piles
and abandoned rail lines. Additionally, old building remains are scattered around
the old preparation area.

Coal refuse has been primarily disposed in two piles. They are approximately
1500 feet upstream of the confluence of the Tug Fork and Doc Branch. The
large pile is as much as 50 feet deep and both have several eroded areas which
are impacting Doc Branch. There is a small illegal dump next to the large pile.

The purpose of this reclamation program is to regrade and cover the exposed
coal refuse at the site, properly seal the mine portals, and remove the building
remains. Drainage channels shall be constructed to minimize uncontrolled run-
off and erosion. Garbage at the site shall be disposed of properly. All areas
with sparse or no vegetation shall be vegetated.

The approximate area contained within the limits of construction is 28 acres.
The Camp Mahonegan Surface Mine project is located along the border of
Randolph and Barbour Counties, West Virginia. The problem area includes
acid mine drainage (AMD) seeps from nurnerous Jocations over an area of
approximately 100 acres. AMD is believed to be a result of surface mining the
Kittanning coal seam by mountaintop mining methods during the 1960s and
early 1970s. During mining, the Homewood sandstone overburden was brought
to the surface as spoil. This acidic overburden is responsible for sparse vegeta-
tion over portions of the site.

TERRADON identified over 20 locations where AMI seeps impact surface
water. The reclamation plan includes constructing both anoxic limestone drains
{ALD) and open limestone channels (OLC) to generate alkalinity to buffer the
AMD. Two existing ponds will have the existing pipe outlets removed, the
embankments lowered and new spillways installed. Areas that have standing
water will be regraded to provide positive drainage. Areas that lack soil cover
and vegetation will be covered with soil from borrow areas. All disturbed areas
will be limed, fertilized, seeded and mulched.
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The Lower Burning Creek Refuse project is located at the intersection of U.S.
Routes 52 and 52/12 in Mingo County, West Virginia. The project site is ap-
proximately one-half mile southeast of the town of Kermit. The site consists of
two ponds, coarse coal refuse disposal areas, foundations of preparation plant
and loadout facility, open mine entries, and an unreclaimed highwall.

Two ponds were identified at the site. The ponds are adjacent to each other and
next to Lower Burning Creek at the entrance to the site. The ponds appear to
have been sediment control structures and/or water treatment structures. Both
ponds have failing outlet pipes and the potential to cause downstream flooding.
The embankments of both ponds appear to be constructed of refuse material.
One pond has a seep at its toe that is orange from iron precipitate. Uncontami-
nated surface water is probably infiltrating through the refuse material causing
acid mine drainage (AMD).

Just upstream from the ponds are the remains of a preparation plant and loadout
facility. This area has debris that is potentially hazardous, including old capaci-
tors and scrap metal. There are also deteriorating retaining walls, small refuse
piles and abandoned rail lines. Additionally, several old building remains are
scattered across the project area.

Coarse coal refuse has been primarily disposed in two piles next to Lower
Burning Creek. The first is approximately 500 feet upstream of the loadout
facility. Itis 1.5 acres and as much as 25 feet deep. The pile is restricting the
creek as it erodes and slides into the channel.

The second refuse pile is approximately 500 feet upstream from the first. It is
3.5 acres in area and has very little vegetation. The pile is as much as 50 feet
deep and has several eroded areas. There is a small illegal dump next to this
pile.

The purpose of this reclamation program is to regrade and cover the exposed
coal refuse at the site, and seal the open mine portals. Areas of standing water
in contact with acidic coal refuse shall be eliminated. Drainage channels shall
be constructed to minimize contact between runoff and the refuse. The settling
ponds (presently inoperative) shall be removed. Garbage at the site shall be
disposed of properly. All areas with sparse or no vegetation shall be vegetated.

The approximate area contained within the limits of construction is 50 acres.
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The Tuppers Creek (Layne) Landslide project is located two miles southeast of
the Tuppers Creek exit of Interstate 77 near Charleston, in Kanawha County,
West Virginia. The site is accessed by turning right (if coming from Charleston)
from the exit ramp onto County Route 26/1. Proceed for approximately 7/10
mile to County Route 26/9 and turn right, the intersection is in a sharp curve to
the left. Proceed approximately 7/10 mile to an intersection with an unmarked
gravel road in a cluster of houses. Turn right onto the gravel road and proceed
toward the head of the hollow. The gravel road splits about 500" from County
Route 26/9. The right hand fork follows the creek and leads to the Layne
residence (bottom of the landslide). The left hand fork immediately narrows
and climbs sharply toward the two Haynes residences. The project area has
numerous houses built on and below the Pitisburgh coal seam. Numerous col-
lapsed portals discharge acid mine drainage B killing vegetation and causing
landslides. One section of the workings is known to be completely flooded with
other sections suspected to be at least partially flooded. The proximity of resi-
dences down stream of the flooded mine workings requires that any pooled
water be eliminated,

The remedial measures for this project include:

1. Establishing positive drainage around the landslide at the Layne residence.

2. Removal of the landslide material to a waste area.

3. Installing wet mine seals and dewatering the mine workings.

4. Providing positive drainage from the wet mine seals to natural drainage fea-
tures.

3. Revegetating all disturbed areas.

6. Resurfacing the existing roads in the project area after construction is com-
pleted.
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The Gerath Landslide project is located adjacent to the Weston/Buckhannon
exit of Interstate 79 near Weston, in Lewis County, West Virginia. The site is
accessed by turning left (if coming from Charleston) from the exit ramp onto
U.S. Route 33. Proceed for approximately 2/10 mile to County Route 119/16
(Mud Lick Road) and turn left. Proceed approximately 7/10 mile to an intersec-
tion with an unmarked dirt road. Turn right onto the dirt road and proceed 3/10
mile to the project site. The project area consists of three landslides, one above
the access road to RPM Salvage and two below. The two slides below the road
are blocking the stream below and threatening the stability of the access road.
The slide above the road will not be addressed in this project.

The remedial measures for this project include:

1. Establishing positive drainage around the landslide.

2. Removal of the landslide material to a waste area.

3. Installing underdrains and riprap buttresses.

4, Revegetating all disturbed areas.

5. Resurfacing the existing road in the project area after construction is com-
pleted.
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The Pittsburgh and Redstone coal seams have been extensively surface and
deep mined throughout the study area. There has been an observed and mea-
sured adverse effect on the quality and quantity of groundwater within the study
area that is consistent with expected effects from pre-law coal mining.

The groundwater flow regime can typically be summarized as follows; surface
water infiltrates the ground surface and permeates vertically downward through
soil and rock until a relatively impermeable layer is encountered or a saturated
zone is encountered. If relatively impermeable strata is encountered, water will
migrate along the interface in the direction of the dip until the strata outcrops
(resulting in a spring or seep) or until a vertical fracture is encountered. Simi-
larly, the water will travel along the fracture until another fracture is encoun-
tered or the fracture terminates. Because the area has been mined so exten-
sively, it is likely that the upper fractures will terminate at abandoned deep
mines while below the strip mines the fractures penetrate into deeper strata. All
of the wells and springs are below the mined seams. Within this potable horizon,
the fragile perched water tables become fractured from blasting, drain, thus
reducing well yields. Water flowing from mines is highly contaminated, it infil-
trates, and contributes to the problems in the potable horizon. Additionally, wa-
ter that percolates through pastures infiltrates the fractured horizon and creates
biological contamination.

The resident interviews indicated 23% of the wells have inadequate yields.
Most of the study area appears to be affected by pre-law mining except Birds
Run (see Figure 1). The analytical results indicated 56% of potable water is
chemically or biologically affected for the entire study area and 60% when
excluding the Birds Run area. Comparing the pre-law mining to post-law min-
ing, TERRADON estimates that approximately 90% of the area is affected by
pre-law mining. To combine these foregoing percentages, we estimate the overall
impact as folows:

For the Entire Study Area: (56+23)x 0.904 =711 %
Excluding Birds Run Area: (60+23)x 0.904 =75.0 %

The benefits from a public water distribution system within the study area would
be numerous. Based on the cost estimate presented at the end of this report,
the extension of public water service into the entire study area would cost
$1,246,000, while excluding Birds Run the cost is $1,085,000. These figures on
a cost per customer basis are $14,159 and $13,562, respectively. Using the
above percentages, the Century Volga PSD cost per customer would be as
follows:

For the Entire Study Area: (1-0.711) x $14,159 = $4,092/Customer
Excluding Birds Run Area: (1-0.750) x $13,562 = $3,391/Customer

We recommended extending the water line into the study area excluding the
Birds Run area. This alternative provides the most dependable and cost-effec-
tive solution to the existing water quality and quantity problems within the study
area.
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The Highland Avenue Drainage Project consists of replacement of existing mine
seals, the addition of an underdrain system, and the replacement of corroded
underground sanitary sewer systems. The drainage system installed intercepts
and drains subsurface waters from abandoned mine shafts which lie above
Nuttal, Clifton, and Highland Avenues in the City of Wheeling, Ohio County,
West Virginia.

The problem created a nuisances and property damage from the mineral-laden
subsurface seepage onto the residential properties and public streets. This prob-
lem was cansed by roof falls and clogged mine drains. Existing mine seals were
removed and replaced with new seals and drainage system. A special underdrain
system was installed continuously on three parcels to intercept subsurface seepage
and prevent further damage to foundation walls and basements. The existing
corroded sanitary sewer systems downstream of the problem were replaced to
properly transport the intercepted drainage and sewer flows.
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The North View Mine Drainage project is located in the North View section of
Clarksburg, West Virginia. The proposed mine drainage project consists of in-
terceptor and piping systems, wet mine seals, and a special basement treatment
for mine water. Mine water was intercepted just below the coal seam elevation
along Richards Avenue on both sides of its intersection with North 18 Street.
The intercepted mine water was conveyed through 12 PVC pipe to the existing
catch basins at the corners of the intersection. Similarly, water from sealed
mine portals about ¥2 mile away from the above mentioned site was conveyed
to the existing storm sewer system.

The wet mine seals were installed after excavating and dewatering the mine
portal, During dewatering of the existing mine, the discharge was monitored
and treated, as necessary, to meet state and federal discharge limits. The wet
seal consists of drainage stone, 12 inch PVC perforated pipe, and a compacted
soil cover.

A special basement treatment is required fo intercept seepage at the perimeter
and beneath the floor of a garage. The treatment included removing the existing
floor and installing both a perimeter drain, and a drainage blanket in the floor
area. Anew concrete floor was install over the area drain. These drains collect
AMD into a pipe which discharges into the sewer at the end of the driveway.
This project solved wet conditions in basements, on roads, and in yards.



