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Quality you can rely on

TRY THIS ON FOR SIZE

When you want the strength of a large dozer but the easy handling of a smaller machine,

count on the DOIE 2 crawler dozer from Komatsu. This “Big-Little Dozer” delivers
150 horsepower — the highest in its class. Add a powerful blade and you're pushing
more dirt in a lot less time. An exclusive, single lever joystick design puts ultimate
control in the palm of your hanc. And a special Hydrostatic Steering System makes it

easy to perform smooth, continusus turns. To learn more about Komatsu’s D61E? EQLIFNENT COMPANY
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crawler dozer and how it fits into your operation, give us a call or stop by today.
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Rudd. The commitment behind the equipment.

At Rudd, we’ve been giving our construction, mining, aggregate, logging, ener-
gy and solid waste customers the world’s best equipment and the industry’s best
support for nearly 50 years. So talk to your Rudd representative today. Because
we stand behind our equipment, we tower over the competition.

=y RS
S EQUIPMENT COMPANY

Louisville, KY Corbin, KY Prestonsburg, KY  Pittsburgh, PA Clearfield, PA
(502) 456-4050  (606) 528-9440 (606) 886-1276  (412) 741-1731  (814) 765-8500

Evansville, IN Indianapolis, IN  Fort Wayne, IN  Charleston, WV St. Louis, MO
(812) 867-6661 (317) 247-9125 (219) 482-3681  (304) 755-7788 (314) 487-8925

Our Reputation
IsInYourHands

That’s why Carter Machinery is fully committed to total customer satisfaction. When you

have the CAT equipment you need, the support you require, and the service you deserve,

/7

you’ve got all the tools you need for success. We back up all of our customers

highly trained technicians. Service and parts are always available  ' e

when you need it. That’s our promise to you. (800) 768'4200

42> with the right equipment, 21 convenient locations and




16
26

32
36
)

e

48

47

West Virginia Mining & Reclamation Association.
with offices at 1624 Kanawha Boulevard East
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= imberly’s
= respect for the
land’s natural

beauty is at the heart

of its award winning
reclamation work.
We have the people,
equipment and experience
to complete your project
with the highest safety
and quality standards.

Call Roger Dunlap at 1-800 346-3795, ext. 8047 to find out more about our award-winning,
earth moving project experience and how it can work for you.
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¢ ) PETROLEUM
g PRODUCTS

Beckley Bluefield, VA Charleston
(304) 2563000 (540) 3261503 (304) 9263000

Logan Pineville Williamson
(304) 752+3900 (304) 732+6808 (304) 235+2234

Caustic Soda * Anhydrous Ammonia
Bagged/Bulk Calcium Oxide Chips (Quicklime)
Soda Ash Bricketts ® Alum
Consultants * Contract Hauling

Calcium Chloride
(for dust control and road stabilization)

Cagle
CARBON, INC.

Water Treatment Chemicals

TODD A. DEAN, PRES.
321 CHESTNUT HILL ROAD HOME: (304) 872-4176
SUMMERSVILLE, WV 26651 PAGER: 1-800-982-2327
DISPATCH (304) 465-0941 PIN # 4176
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_w; Vecellio & Grogan, Inc.

Celebrating Over
60 Years
in the Construction
Industry

Serving the
Construction
Needs of the Mid-
Atlantic,
the Southeast, and =6

Beyond . .. DR 2N

€ Heavy/Highway # Site Preparation
4 Coal Mining Development

P. 0. Box V Tel (304) 252-6575
Beckley, WV 25802-2819  Fax (304) 252-4131

TRIANCLE

SURETY AGENCY,

Specializing in:
A Coal Reclamation Bonds

A Self Insurance Bonds for
Workers Compensation

A Financial Guarantee Bonds

Suite 970, One Valley Square « Charleston, West Virginia 25301

304-342-4989 or 1-800-551-4989

Massie

Reclamation, Inc.

STAND BACK
AND WATCH

US

GROW!

We specialize in
® hydroseeding
e dust control
e straw blowing

Charles Massie, President
P.O. Box 349 e Bradley, WV 25818
(304) 877-6460 ® FAX 877-6462

The DML comprises a family of diesel-powered blusthole dr:lls

- mounted on a heavy-duty excavator-type undercarriage for

nominal hole sizes from 6 to 9-7/8 in. (152-251mm). It is

available in multi-pass versions of 30°or 35 ft. (9.1 or‘ 10 7 m)

steel changes with bit loading’ forces for rotar
60,000 Ib. (27,000kg) at up to wqotm b_

i -‘ngh production downhole drilling is

7 Ww options of NP 2

For more information on !ngersul

~ contact Anderson of West Virginia.

EQUIPMENT COMPANY

SOUTHERN WV

Route 119 South

Alum Creek, WV 25003
Phone: 304-756-2800
Fax:  304-756-2799

NORTHERN WV

7 Ruskin Drive
Fairmont, WV 26554
Phone: 800-251-5508
Fax:  304-884-7823

INGERSOLL-RAND
CONSTRUCTION & MINING
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any West Virginians realize and
appreciate that 99 percent of
West Virginia’s abundant and
economical electricity is gener-
ated from coal. What they don’t
realize is that the state’s coal industry has been pro-
viding funding for water systems that improve the
quality of life for numerous state residential and
business communities throughout West Virginia.

Upgrading water systems throughout West Vir-
ginia seems to be the coal industry’s “best kept
secret” for the past decade.

Since 1990, when attention shifted to clean
water systems, the coal industry has provided
nearly $50 million to improve water quality and
the standard of living for more than 12,000 West
Virginians in 13 counties.

“This is the state’s only industry-funded pro-
gram that provides improvements to the commu-
nity with no direct cost to local residents and one
we take great pride in,” said Ben Greene, presi-
dent of the West Virginia Mining and Reclamation
Association.

Through the Surface Mining Control and Rec-
lamation Act passed by the U.S. Congress in 1977,
the coal industry pays a fee of 35 cents per ton for
coal produced by surface mining and 15 cents per
ton of coal produced by underground mining.

West Virginia coal operators produced 169.2
million tons of coal in 1999. As required by
SMCRA, the industry paid approximately $36.4
million into the fund for last year, which is down
from previous years.

A lawsuit by an extreme environmental activ-
ist group has contributed heavily to the decrease
in production, which is directly related to the re-
duction in industry contributions to the AML fund
that has been used to improve quality of life in
West Virginia.

“All the money we have for the water system
programs is coal related,” said Charlie Stover of
the West Virginia Environmental Protection’s Of-
fice of Abandoned Mine Lands and Reclamation.

Stover also noted
that in 2004 the fee
collections for the pro-
gram are due to expire,
which could severely
reduce the amount of
funds provided to the
AML program in the
state if the program is
not continued.

“We need Congres-
sional approval to ex-
tend the fee collections
so the program will be
ongoing beyond that
date,” he said. “Other-
wise fee collections will
stop and there is no
guarantee that the state
will get money for AML
projects. Pennsylvania,

their money for a year,
but I'm going to give
them a commitment
letter for the funding in
2002. With the level of
funds required, we may
have to extend it over
two grants.”

Stover also ex-
plained that once the
project is designed it
must be submitted to
the Public Service
Commission.

“Some of our major
stumbling blocks are in
getting the permits,” he
said. “The PSC can take
270 days to do a review
on one of these jobs. A
design has to go in with

Kentucky and West Vir-
ginia all have problems

Workers ease a pump station in place during con-
struction in Mingo County. Pump stations such as
this one provide pressure to fill up water tanks. Cost

the permit application.”
In 1990, Congress

that cannot be resolved ot this station was $195,000.

quickly. The federal
government wants us to
finish up by 2010. I think that is
impossible unless they give us
additional monies, more than
what they are giving us now.”

Stover has a list of 13 com-
munities that are considered to be
top priorities for water systems,
which will cost the state more
than $21 million to repair (see
figure 1). In fact, the first two
projects listed, “Davy to
Roderfield” and “Mullens Re-
gional” will cost the state close
to $7 million to complete. Stover
looks to get only about $5.5 mil-
lion towards upgrading water
systems in 2001.

In most cases however, com-
munities are expected to make up

the difference that the industry
fund does not provide.

“We do a feasibility study
to determine what other things
are contributing to the degrada-
tion of the ground water table,”
Stover said.

Some communities, like the
town of Davey, have not applied
for its alternative funding, so they
are a year away from getting this
money and will not receive state
money this year.

“What I'm going to do, is
give them a commitment letter
for this amount of money in the
year 2002,” Stover said.

“Mullens Regional has been
contacted and they cannot get

passed the water supply

amendment to Title IV
in the Surface Mining Control
and Reclamation Act that allows
state’s up to 30 percent of these
funds to help communities in
need of quality water systems.
States are eligible for this money
if used towards protecting,
repairing, replacing, or enhanc-
ing facilities relating to an area’s
water supply that was adversely
affected by coal mining practices
prior to 1977.

Stover noted that in order
for a municipality to be eligible
for the grant money, it must be
predominately impacted by pre-
1977 coal mining activity.

“Below 50 percent is not an
eligible project because the way

Green Lands/Winter 2001
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the statute reads, it has to be
predominately effected, which
is at least 51 percent.”

To be considered for such
funding, an area or town must
submit an application to the Wa-
ter Supply System Advisory
Committee.

“The function of the
WSSAC,” Stover said, “is to
approve the engineering feasi-
bility study by the AML Office
and to determine the projected
eligibility based on the degra-
dation attributed to eligible
mining activities prior to
August 3, 1977.7

The WSSAC, established
by the state’s DEP, is charged
with identifying and recom-
mending water supply systems
to be included in the State’s

A foundation for a water tank is being constructed on Buffalo Moun-
tain as a part of the Pigeon Creek project in Mingo County. This par-
ticular tank cost about $210,000 and will hold 263,000 gallons. Water
tanks provide head pressure for the system.

future Abandoned Mine Lands
and Reclamation construction
grants application.

This committee has repre-
sentation from the DEP, the
State Bureau of Public Health,

Figure 1: Eligible projects for the Spring of 2001.

Project County Percent AML Residents Total

Eligible Contribution Cost

Davy to Roderfield McDowell 83% $2,862,836 582 $3,449,200
Mullens Regional Wyoming 76.8 4,465,920 671 5,815,000
Kingwood Preston 100 1,500,000 125 1,500,000
Keyrock area Wyoming 92 1,814,286 175 1,972,050
Mt. Zion Preston 100 418,750 66 418,750
Coopers Rock/Pisgah Preston 100 1,623,000 93 1,623,000
Gaymont/Edmund Fayette 57 1,158,240 258 2,032,000
Belva/Vaughn Nicholas 67 832,508 114 1,125,135
Spawlick & Arnolds Run Barbour 71.1 885,906 88 1,246,000
Coaldale & Bramwell Hill Mercer 80 1,200,000 74 1,500,000
Gauley River Rd.Rt.42 Webster 52 123,651 27 237,790
Kingsville Randolph 100 1,600,000 45 1,600,000
Hominy Cr.(Rts. 44,20,13,17)  Nicholas 68 3,128,000 171 4,600,000
TOTALS $21,633,097 2,489 $27,118,925

the Federal Office of Surface Mining, the Pub-
lic Service Commission, the WV Development
Office, the Governor’s Office of Community and
Industrial Development and the West Virginia
Rural Water Association.

“I have recommended to the WSSAC that
the governor’s Infrastructure Job and Develop-
ment Council executive secretary be placed on
the WSSAC as a voting member,” he said. “This

would bring the communication closer together
as they will attend all of our meetings.”

Stover said he has established a priority sys-
tem that is different now than in years past.

“What I want to do is feasibility studies on
all applications that we get,” he said. “Then we
are going to prioritize those based on the crite-
ria that has been established and maintain a list
which will give me a working list.”

Project County

Funding Provided By The West Virginia Coal Industry
For Water Projeets Since 1990

Coal Industry’s
Contribution

€D winter 2001/Green Lands

Cassity Fork Randolph $ 883,488

Century Volga/Elk City Barbour 1,792,132 (Under Construction)
County Rt. 9 Preston 2,932,190 (Under Construction)
Cow Creek/Sarah Ann Logan 4,766,478

Crooked Creek Logan 728,824

Cucumber/Berwind McDowell 6,113,806

Dogtown Road Preston 927,194

Gauley River Fayette 614,375

Glen Fork/Sabine Wyoming 811,423

Godby Branch Logan 640,119

Heizer/Manila Putnam 1,470,632

Kanes Creek Preston 199,184

Kelly’s Creek Kanawha 1,710,851

Marrowbone Mingo 1,896,838

Mill Creek Logan 3,000,000 (w/500,000 committed to Plant)
Moundsville Waterline Ohio 245,373

Neibert Tapin Logan 1,879,277

Norton Harding Jimtown Randolph 768,822

Page/Kincaid Fayette 2,034,605

Pigeon Creek Mingo 7,354,650

Ragland/Delbarton Mingo 722,464

Red Jacket/Matewan/Newton Mingo 2,048,750 (Engineering Estimate)
Reynoldsville/Wallace Harrison 1,547,000 (Engineering Estimate)
Rt. 41 Maplewood/Danese Fayette 909,076

Scotch Hill (Newburg) Preston 1,837,904

Turkey Run Upshur 410,215

Upper Rum Creek Logan 783,259

Washington Heights/Jeffrey Boone 1,471,236 (Under Construction)
TOTAL $50,500,165

Green Lands/Winter 2001
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The first project in West
Virginia was completed in 1992
in the Neibert/Talpin area near
Man in Logan County. This
water improvement project cost
more than $1.8 million, but has
provided a dependable clean

water supply for more than
1,000 area residents.

One significant project was
Pigeon Creek in Mingo County.
That project had five contracts
and involved a 26-mile stretch
of improved water systems.

“We could spend more
money if we could get it,”
Stover said.

The coal industry is doing
its share, many million times
over for all of the good citizens
of West Virginia.

Future projects that will be prioritized by the WSSAC after the engineering feasibility
studies are completed by the AML office.

NAME COUNTY RESIDENTS
Drews Creek/Peachtree Creek Raleigh 403
Glen Rogers Wyoming 300
Blair/Sharples Logan 672
Wheatley Branch Logan 150
Jenny’s Creek/Rt. 52 Mingo 290
Moundsville Marshall 21,000
Elkins/Buckhannon Upshur 660
Sandy Creek US 50/54 Taylor 60
Bell Creek Rts. 2/7 Fayette 84
Bridge Fork Rts. 60/21 Fayette 18
Jolo/Paynesville/Wolfpen St. Rt. 83 McDowell Unknown
Glen Rogers Wyoming 300
Pell, Ken Snyder & St. Joe Area’s & Bird’s Crk. Rd Rt. 58 Preston 175
Rt. 49 Areas of Lick Crk and Lobato Mingo 250 People,

7 Businesses/ 3 Churches
Tioga Road Water Ext. Nicholas 243 People/
91 Business Cust.

Brushy Fork Committee for Water Service Harrison 90 plus/10-15 Businesses
Macajah Ridge-Herndon Hts./Itman Wyoming 150 people/1 Com.
Upper Laurel & Left Frk of Camp Creek Wayne 450 people/2 Business
North Union Community Rd Preston N/A
Beverly & Don Taylor Harrison 4 People/0 Business
Rt. 20/Gould Community Upshur 57 homes
Town of Davis Tucker 800 homes/tourists
Beech Crk & Ben Areas Mingo 600/10
Pond Gap, Hitop, Spangler Kanawha 291
Freemansburg Area Lewis 112/5 Business
Community of Preston -St.Rt.72 Preston 70/28 homes
Town Run Area Lewis 35/14 homes
7 County Rt. Roads-Gladesville Quad. Preston 440 people/176 homes
Buckeye/Blazer/Kanetown Roads Preston 92 People

@ Winter 2001/Green Lands

Counties having water projects since 1990.

Counties eligible for water projects in the spring of 2001.

Green Lands/Winter 2001
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.@ Model 790 h TOLL FREE WV ~ Hotsy
” Equipment Company

1-800-369-4687 Charleston
Clarksburg
® A Full Service Company Lexington, KY
America’s No. 1 Cleaning System ForQver 26 Yeats Edoyich NG
3.0 GPM @ 2000 PSI Lease Purchase Available on Credit Approval. CALL FOR A
Hot & Cold Water Washer To 4000 PSI Competitively Priced FREE DEMO! bﬂ
For Best Dollar Value. Lease Payments As Low As Low As $97.00 Per WE SERVICE ¥ 3
2.2 GPM @ 1000 PSI Manth On Hot Water Systems. WITAT WE SELL! = -
Full Line
Of Cold LeTourneau, Inc.,

Water

[YS0RN e £
wiess 1000 .=~ The Name To Know In

Multi-0il Heating Systems
We have a full range of pressure washers « hat & cold to 3000

PSI = on site service « full inventory of parts « full line of EPA P
hﬂ approved detergents = all sizes of automated parts washers = oil F ro nt E n d L 0 a d e rS

550
Series

water seperators * EPA approved

CHARLESTON Automatic Parts Washers

Engine Driven Hot Water 1-800-369-4687 Environmentallly fr_iendly hot water
cleaning.

Pressure Washers

CLARKSBURG
1-800-583-7121

1200
Series « Offer a full line of unit heaters, central furnaces and cast iron boilers
= Build a used-oil heating system from the ground up-not simply converting
a fuel-oil furnace or burner
16 hp . Endqrsed by General Motors ) ) )
Engine o o s
From the development of the first LeTourneau loader L-1000, L-1100, L-1400, and L-1800, LeTourneau offers
Let us add i i : . in the early 1960s to today’s L-1800, LeTourneau has the largest complete line of production front end loaders
a farmlng dlmenS|0n to your Seedmg needs been and continues to be the only loader manufacturer available.
to install electric motors inside the wheels where power So when only the best-built, finest quality, most
F is needed most. productive loader will do, remember LeTourneau, the
@XK d f@ And with today’s product line, which consists of the name to know in front end loaders.
¢ LeTourneau’s Loader Line
L-1000 L-1100 L-1400 L-1800
Operating Payload
R . Standard 51,000 Ibs. (23,133 kgs.) 66,000 Ibs. (29,937 kgs.) 84,000 Ibs. (38,102 kgs.) 100,000 Ibs. (45,360 kgs.)
High Lift 48,000 Ibs. (21,733 kgs.) 60,000 Ibs.(27,216 kgs.) 78,000 Ibs. (35,381 kgs.) 94,000 Ibs. (42,638 kgs.)
@ @ ]1 a m 81 /EE ]1 @ H SAE-Rated Bucket
Capacity
Summersville, WV Standard 17 ydg (13.00 mg) 22 ydg (16.82 mg) 28 ydg (1.4 mg) 33 ydg (25.2 mg)
o s . High Lift 16 yd3 (12.00 m3) 20 yd3 (15.29 m3) 26 yd3 (19.9 m3) 31 yd3 (23.7 m3)
Robert Gene Bell, Jr. Specializing in Robert Gene Bell Dump Heights
L e L i Standard 18-5” (5.61 m) 18’-10” (5.74 m) 21'-6” (6.55 m) 22'-0” (6.71 m)
(304) 872-6183 and Recls{matlon Rt. 1 - Box 373A High Lift 19'-10" (6.04 m) 20'-0” (6.10 m) 236" (7.16 m) 24'-0" (7.32 m)
* vdroseeding Summersville, WV
« Erosion Control ’
26651
Phone (304) 872-3749
FAX (304) 872-6891

100 Smiley Drive * P.O. Box 430 « St. Albans, WV 25177
Toll Free: 800-362-3761 « Local: 304-755-7000 » Fax: 304-755-1047
E-mail: general@heavymachinesinc.com  Website: www.heavymachinesinc.com
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Marion County

Winter 2001/Green Lands

Carolina Refuse

This site consisted of a 50 foot high wall, a seven
acre coal refuse pile with steep outslopes that repeat-
edly eroded into an unnamed tributary of Helen’s Run.
Uncontrolled surface water runoff washed coal fines
into the creek and degraded downstream water quality.

Approximately $290,500 was spent reclaiming the

area including excavating and regrading 79,600 cubic

yards of coal refuse, installing stream bank protection

and conditioning and revegetating 11 acres.
Construction was completed in the spring of 2000.

Riffe Mine Dumps and Complex

Raleigh County

Green Lands/Winter 2001

WO BILWLAM MMM

D



www.wvmra.com

@ Winter 2001/Green Lands

his coal tree illustrates just a small portion of the vital role coal plays in the manufacturing of thousands of

products. Coal has been a major part of this country’s development and that is still true today. America’s
industries rely heavily on the products and so do you. Coal continues to be the largest resource for the produc-
tion of electricity in the United States. It is more plentiful than oil or natural gas, making up about 95% of the
nation’s fossil energy reserves. Nationwide, about 57% of the energy used for electric generation comes
"\ from coal. In West Virginia, we have the sixth lowest electricity costs in the nation and more than 99%
~of our electricity is generated from coal. As you can see, it would be difficult to live a day without
.~ using products made from coal. Coal is a major part of West Virginia’s economy.

Wt

reclamnaiion Associis

1624 Kanawha Boulevard East  Charleston, West Virginia 2511 ¢ (304) 346-5318 e Fax (304) 346-5310
E-Mail wvmra@wwimra.com



FEdna Refuse and Portals

Monongalia County

Located along the Monongahela
River, this 57-acre deep mine complex
and coal refuse facility had several large
and small coal refuse piles, open and col-
lapsed deep mine portals, and a barge par-
tially submerged in the river.

Several of the 15 portals were com-
pletely open with large concrete canopies
at their entrance allowing easy access by
the public.

Approximately 142,000 cubic yards
were excavated and regraded at a cost of
$980,000.

www.wvmra.com

€D winter 2001/Green Lands

Grass Run Refuse

Lewis County

: Located about three miles east of Weston, this
& ™. 115 acre site had numerous environmental,
health, and safety related problems. Contractors
regraded and covered 20 acres of toxic coal
refuse, and installed around a mile of drainage
f control channel. Prior to construction, several
of the ponds were nearly full of coal refuse and
sediment and none of the emergency spillways
functioned properly. ‘
The refuse restricted natural flow in the
- stream channel further exacerbating flooding
and erosion problems. Construction was com-
-~ pleted during the fall of 2000, at a final cost

&

Green Lands/Winter 2001
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Lamar Complex
Mercer County

This project is located in Mercer
County near Lamar and consisted of
four coal refuses sites, three of which
were significant sources of sediment
drainage into Left Hand Fork, a tribu-
tary of the Bluestone River. The larg-
- estsite blocked a smaller tributary, cre-
ating a potential impoundment. Also,
deep mine openings and abandoned
mining-related structures were present.

~ Cost of the project was $796,798 and
required nine months to complete.

Winter 2001/Green Lands

Big Hollow Mine Dump

Wyoming County

Green Lands/Winter 2001
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KANAWHA STEEL & EQUIPMENT CO. Rl
VALLEY AIR, INC.

Piney Swamp Refuse #1

Mineral Cou nty Logan Corporation of-

fers an innovative, ex-
panding line of
reverse engineered
non-complex expend-
able parts for a wide
range of OEM Mining
and Construction
Equipment. Each partis|
guaranteed to fit the e
original equipment. P
Parts for front end load-
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A Feabody Conservancy Group subsidiary, in conjunction

with WYU, grows trout in treated mine water in hopes of

future economic benefit for West Virginia.

the Martinka Coal Company’s Tygart

River mine in Marion County. As the
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our vehicles come to a stop
in front of a serene, tranquil

pond that is located just below

group steps out, Fred Conner, superinten-
dent of the West Virginia operations for
the Peabody Conservancy Group, motions
toward the unclouded water.

Suddenly, the water ripples slightly

and everyone leans towards the water a little
closer. There is movement again and it is easy to
see rainbow trout gliding through the pond’s
crystal-clear water.

Since May of this year, West Virginia Univer-
sity has worked closely with Martinka in its
research to develop an aquaculture base in the
state by using reclaimed mine sites.

The University stocked the company’s
finishing pond with rainbow trout to determine
how the fish would
react in a man-
made pond filled
with treated water
from a coal mine.

“Trout require a
higher level of
oxygen than most
fish and they are
temperature sensi-
tive. So, if trout can
live in the water,
you know that
quality is good,”
said Dan Miller,
Research Assistant
in Aquaculture at

WVU’s Depart- : s
ment of Resource Assistant in Aquaculture at
Management. WVU’s Department of

“West Virginia
has a real advan-
tage over other
states that use
surface water in trying to commercially raise
trout,” he said. “The waters from the mines here
stay at a constant 55 to 60 degrees all year and
that is ideal for growing trout.”

Miller noted that other states” commercial
trout farms are hindered during the summer
when the temperature increases and oxygen is
reduced causing the saturation point to decrease,
which is a natural occurrence.

The study at Martinka is the first phase of the
University’s research. There are 50 trout in a

“Trout require a higher
level of oxygen than most
fish and they are tempera-
ture sensitive. So, if trout
can live in the water, you

know that quality is good.”

Dan Miller, Research

Resource Management.

cage, which are fed twice a week with processed
trout feed and an additional 50 trout living freely
in the pond as well.

Trout in the pond live off of zooplankton and
phytoplankton. Zooplankton are micro-organ-
isms that feed off of the phytoplankton. How-
ever, without phytoplankton, zooplankton will
not develop and the fish would not have a natural
food source.

The pond being used in the study covers
about two acres and
averages about five feet in
depth. “At that depth the
sun goes through to the
bottom, and I expected the
summer temperatures to
cause problems for the
trout if the water from the
plant was not flowing,”
Miller said.

Conner always beams
with pride, when he tells
visitors that the trout have
had “zero mortality due to
any water quality prob-
lems.”

And so does his company.
The Peabody Conservancy
Group, Martinka’s parent
company, is based in St.
Louis and was created two
years ago to oversee
reclamation efforts to
insure environmental
compliance at all closed and suspended opera-
tions for Peabody and its subsidiaries.

“One of our main goals is to return the land
and water to a condition equal to or better than
pre-mining conditions,” said Bill Broshears,
group executive - mining services for the
Peabody Conservancy Group.

Miller concurs, “this is a very encouraging
site. I am impressed with the quality of water and
the management of the water treatment at
Martinka. I expected some acute mortality, but
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there has not been any mortally
due to plant operations.”

WVU started the research
project this past May and is
expected to be complete by
May of next year. Trout that
were originally placed in the
cage and the pond were about
eight to nine inches in length.
Miller thought that
those in the pond have
grown to about 16
inches in less than six
months.

“I am truly im-
pressed with how well
the trout have done,”
he said. “The 50 in the
pond are growing at a
much faster rate than
commercially grown
fish. But, we have to
understand that there is

not much competition  Martinka’s 50 rainbow trout, like the one above, have

the waste that has an effect on
the stream and we don’t want to
deteriorate water quality.”

In the second phase, Miller
intends on purchasing a multi-
probe that will measure various
crucial water parameters for the
trout such as temperature,
conductivity, turbidity, and pH.

originated last year with
Martinka, there are presently
three other mine sites in the
northern part of the state under-
going the same type of aquacul-
ture research.

“We selected Martinka
because of the large constant
flow of water and it is in a close
proximity to WVU,”
Miller said. “Mc-
Dowell County has
some great sites, but
it is farther away
(from WVU). There
are 30 sites around
the state that fit our
criteria, but every
site is unique when
looking for a mine
site for such a
project.”

Just to be con-

in that pond right now.  grown at a faster rate in its pond than commercially sidered as a possible

That pond can hold
thousands of fish.”

Since Miller is so high on
the success of the initial re-
search, he is hoping to continue
the project, pending available
funding, to measure trout
growth.

“We are not measuring trout
growth yet, we really wanted to
see first how well the fish
would survive with this
project,” he said. “We hope to
introduce another group of fish,
but we are not sure of the
amount yet. We have to be
careful and not have too many
because we may get waste that
would exceed the company’s
NPDES permit standards. It’s
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grown fish.

The probe will be able to store
more information without
having to physically be present
to record the data.

“This will be a little more
in-depth research than what we
are doing now. We can monitor
the pond on an hourly basis
accruing six weeks of data
without running out of memory,
then download it into a com-
puter. Now we just measure
water temperature twice a
week. The probe can give us an
even better understanding on
how we select mine sties in the
future,” he said.

Although this project

research site, a mine

must have a water
flow of 1,000 gallons per
minute. At Martinka, a newly
constructed water treatment
plant can manage up to 12,000
gallons a minute. Water is
treated from the surface as well
as its underground mine that
was closed in 1995.

If the research continues to
be as successful as anticipated,
Conner noted that the company
has an old treatment plant on
Guycees Run that could possi-
bly be turned into a warm water
fish hatchery. It could harbor
such species such as bass, blue
gill and catfish.
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Martinka Coal Company constructs a waler
treatment system like no other in the world.

Winter 2001/Green Lands

“There is nothing else like it in the world.
This is a brand new thing,” said Dr. Al Stiller,
professor of chemical engineering at West
Virginia University. “Martinka has put together a
plan that actually is a beautiful demonstration of
what we can do with technology, when we are
allowed to do it.”

Under the watchful eye of Stiller, officials at
Martinka Coal Company created a state-of-the-
art, one-of-a-kind water treatment system at their
Tygart River operation in Marion County, which
produces the best water in the area.

The Peabody Conservancy Group, based in
St. Louis, was created two years ago to oversee
reclamation efforts to insure environmental
compliance at all closed and suspended opera-
tions for Peabody and its subsidiaries, including
Martinka.

Bill Broshears, group executive - mining
services for Peabody Conservancy Group said
“one of our main goals is to return the land and
water to a condition equal to or better than pre-
mining conditions.”

Until 18 months ago, Martinka had two
separate water treatment systems, one that
treated water from its underground mine, which
closed in 1995, and one that treated surface

runoff from the refuse areas.

However, what makes this an unusual cir-
cumstance is that the surface water is acidic
while the underground mine water is alkaline.

“Although having an alkaline underground
mine pool itself is unique, to have an alkaline
source and an acid source at the same mine at the
same time is very unique,” Stiller said. “T’ve
been around acid mine drainage for more than 20
years and I don’t know of any other situation
where you could actually find that environment.”

About five years ago, company officials
found themselves in a quandary. Although water
was carefully being treated before being re-
leased, a white substance, later determined to be
calcium carbonate, was precipitating on rocks in
Guyses Run, a tributary of the Tygart River.

“Everybody thought the iron was the prob-
lem, but it wasn’t,” Stiller said. “In fact, all of the
treatments they tried, didn’t do anything about
the white precipitate on the streambed. The only
conclusion you could draw was that this was an
alkaline mine drainage system, not an acid mine
drainage system.”

What perplexed everyone even more is that
the calcium carbonate was not appearing until
the treated water reached Guyses Run.

Martinka’s new water treatment plant is the only one line underground mine and acidic surface runoff

like it in the world. It can treat water from its alka-

simultaneously.
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“It wasn’t precipitating in
the water treatment system,”
Stiller said. “We concluded that
when the surface area of the
water increases with respect to
the volume of the water, as in
the stream, carbon dioxide
would leave the stream water
and precipitate out calcium
carbonate on the rocks. This is
very typical of limestone
environments. The streams that
exit limestone caves have this
same phenomena.”

Stiller noted that in this
scenario, the chemistry is
unique. Rocks from the mine
are black shale, rich in pyrite
and produce acid. Overburden
made of sandstone and lime-
stone were mixed with the
shale and dissolved in the
sulfuric acid. This produces
a carbon-dioxide-rich
atmosphere.

“Now the mine is rich in
carbon dioxide, so the water is
rich in carbonic acid that
dissolves more limestone in
the form of calcium bicar-
bonate,” Stiller said.

Stiller ran tests in precipita-
tion, coagulation and aeration
and found that the water in the
ponds lasted about 24 hours and
that wasn’t enough time for the
calcium carbonate precipitation
reaction to take place.

“The trick is to force the
chemistry that you want and
make it happen fast enough so
that by the time the water
leaves the system, we don’t
have any problems with it
down stream.”

Winter 2001/Green Lands

Ultimately, the decision was
made to shut down the two
older treatment systems.

“We combined both plants
though a series of pumps and
piping and built one plant to
handle both waters,” said Fred
Conner, superintendent of the
West Virginia operations for the
Peabody Conservancy Group.
“Refuse water is very acidic
and offsets the alkalinity in the
mine water. So actually the
best scenario is to blend the two
waters. That way we use fewer
chemicals in the process.”

The $4.5 million plant,
which can handle twice the
capacity of the two older
systems combined, has treated
2.75 billion gallons of water
since its completion in May
1999.

“We can treat as much as 12
thousand gallons a minute,”
Conner said. “It’s a flexible, or

two-sided system. We can treat
straight refuse water rate of one
to two thousand gallons a
minute and at the same time,
treat underground mine water at
a rate of five to ten gallons a
minute.

Every piece of equipment at
the treatment plant is computer
controlled and produces a
continuous readout. Readings
are based on pH, so operators
can get any kind of a blended
scenario to produce the desired
quality of water.

Water from the three refuse
sites is collected at various
locations and is pumped to one
central location into the plant.
Water levels in the collecting
ponds are monitored through
fiber optics.

“If the water gets high the
computer automatically kicks

(See Treatment on
page 39)

Martinka’s $4.5 million water
treatment plant, which can handle
twice the capacity of its two older

systems combined, has treated
2.75 hillion gallons of water since
its completion in May 1999.
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Martinka Coal Company uses
a reclamation process never
seen before within the state's
- coal industry.

West Virginia is known for having some
plentiful natural resources, such as coal, timber,
white water, just to name a few.

What it does not have is plenty of topsoil.

In this state, the topsoil layer is extremely
thin and not very plentiful.

Maybe with all the mud slinging during the
last state’s election campaigns, it’s no wonder
there is very little topsoil left.

Even so, the Surface Mining Control and
Reclamation Act, a federal law created by the
U.S. Congress in 1977, states that coal operators
must replace topsoil removed “or the best avail-
able subsoil, which is best able to support
vegetation.”

As a result, trying to preserve quality topsoil
has been a constant frustration for coal operators
for many years, as Martinka officials discovered
when reclaiming refuse areas at their Tygart
River operation in Marion County.

“The soil we did find was very sandy and
would not stay on the slopes,” said Fred Conner,
superintendent of the West Virginia operations

Martinka will have covered 135 acres in BioMix
by March 2001. The material placed on the
refuse acts like a sponge to control erosion and
can hold 14 inches of rain.

for the Peabody Conservancy Group. “It would
wash off the slopes very quickly.”

The Peabody Conservancy Group, is based in
St. Louis and was created two years ago to
oversee reclamation efforts to insure environ-
mental compliance at all closed and suspended
operations for Peabody and its subsidiaries.

“One of our main goals is to return the land
and water to a condition equal to or better than
pre-mining conditions,” said Bill Broshears,
group executive - mining services for the
Peabody Conservancy Group.

Instead of struggling with an ever-persistent
erosion problem, company officials ventured
“outside the box™ and tried a new alternative to
reclamation, one that has never been done in the
West Virginia coal industry.

Peabody officials contacted Browning-Ferris
Industries, which claim to have developed a
“cure” for the lack of topsoil and the acid mine
drainage problem in West Virginia.

“I truly believe we have stopped nearly all of
the generation of AMD out of those refuse piles,”
said Joe Laubenstein, manager of the pulp and
paper group for BFI.

And, from Martinka’s standpoint, Conner is
quite happy with the results. “We have abso-
lutely no erosion problems at all,” he said.

“Even on two-to-one slopes

we’ve had zero erosion, even
before grass was on there.”

As it turns out, BFI has
created synthetic soils called
Short Paper Fiber® and
BioMix®.

Short Paper Fiber® is a
material composed of low
permeability moist clay and
paper fibers.

“We use paper fiber that is
too short and cannot go into
the manufacturing of paper,”
said Joe Laubenstein,
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manager of the pulp and paper
group for BFIL.

BioMix® is blend of
specific soils and special
fertilizers that maintains high
water retention capabilities.
After placement of the
BioMix® soils, special seed
varieties are used to enhance
wildlife habitats and improve
water evapotranspiration,
which reduces AMD genera-
tion.

“We make sure the paper
fiber is cut to a particle size of
3/8” or less, then we add the
necessary nutrients,” he said.
Fiber for the SPF® and
BioMix® is collected from
American Fiber Resources, a
recycling paper mill in
Fairmont, then transported to
the Meadowfill landfill in
Clarksburg to be manufactured
into the final product.

“We manufacture about 200
tons of BioMix® and SPF®
every hour at the landfill,”
Laubenstein said. “We put
down 4,516 tons per acre at the

site.”

BFI has helped reclaim 135
acres at Martinka since 1995.
The project is scheduled for
completion in March 2001.

“We started at an Anker
Energy site in Phillipi in Au-
gust, and we plan to be there
for the next three years,” he
said. “The problem is we only
have one paper mill in West

www.wvmra.com
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Virginia and that limits the
amount of mines we can re-
claim.”

Laubenstein noted that he is
planning to bring in more paper
fiber from the Cincinnati area

next year.

“I could do five or six sites,
but I don’t have enough fiber,”
he said. “The paper mill only
makes 700 tons a day. I need
2,500 if I bring on other mine
sites.”

BFI places two 12-inch
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layers of the synthetic soil onto the refuse
in order to get the results desired.

The layer adjacent to the refuse
material is the “SPF® Barrier Layer” or
engineered soil and is created by mixing
paper fiber at the Meadowfill landfill
with soil from its expansion to achieve an
impermeable layer.

On top of that layer is the “SPF®
Vegetative Layer” or the agronomic layer,
which stops water and oxygen from
getting into the pyrite that causes acid
mine drainage. The “BioMix® Vegetative
Layer” is manufactured by adding special
fertilizers and using enhanced seed
varieties resulting in a reclamation
process that stops AMD generation.

According to Laubenstein, the fibers
shrink and swell just like a huge sponge
retaining much more water than natural
topsoil.

“The material can actually hold 14
inches of rain,” he said. “If you notice
how green everything is on those refuse
areas, it is because even during the dry
periods, you still have all that moisture
available for grass to grow. The beauty of
the whole thing is that we stop water
from penetrating into the refuse piles and
it also holds all of the rainfall on top of
these refuse piles.”

Through extensive research, BFI has
taken an old technology and with it
designed and created a new frontier.

With confidence, Peabody officials have
reclaimed their site in a way no other
coal company has previously done. Their
actions have benefited the entire industry
as well as the environment.

When technology works, it works

well by providing a future for everyone.

Tl‘eatment from page 34

on and pumps that water to the central location so
that the plant can treat the water,” Conner said. “It
also has an automatic shut down when the pond gets
too low for the pumps to pick up the water.”

Once it gets into the system, the plant filters out
iron. To do this, it goes into an aeration plant to
aerate the water and add caustic soda to raise the pH
to the point where the ferrous iron turns to ferric and
also eliminating the presence of calcium carbonate.
The water goes into a series of ponds that settles out
the iron, drains its way to a polishing pond and
finally into the Tygart River.

“We trim the pH with hydrochloric acid to
ensure we don’t have any problems with the calcium
deposit down stream before it reaches the river,”
Conner said.

The final result - high quality water with a 6.7-
6.9 pH entering the Tygart River.

“It’s better than the drinking water in Fairmont,”
Stiller said.
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Martinka Coal Company
goes above and beyond
to clean up a perennial problem
in West Virginia.

The word “inheritance” usually portrays
the image of good fortune and prosperity.

However, when Eastern Coal Company,
bought 800 acres in Marion County from Ameri-
can Electric Power in 1992, “inheritance™ was
deemed to have a new meaning.

While reclaiming its Tygart River opera-
tion, Martinka Coal Company, a subsidiary of
Eastern, only recently discovered that along with
the purchase of land and coal, came old worn out
tires, thousands of them.

These discarded tires were resting quietly
in a distant, small hollow for half a century, and
to everyene’s surprise were discovered less than
six months to be within the boundaries of com-
pany land.

Winter 2001/Green Lands

Earlier this year, a state law was created
that gave the West Virginia Department of
Highways responsibility to cleanup illegally
discarded tires that were dumped throughout the
state.

“All I heard was ‘Colfax tire pile,”” said
Russ Rader, Manager, Waste Tire Program for
the state’s Department of Highways

As Rader investigated, he found there
were an estimated 1 million tires that spanned
over a 1/2 mile area and crossing over several
property lines.

When Rader met with Fred Conner, super-
intendent of the West Virginia operations for the
Peabody Conservancy Group in August, it was

unclear if the tires were on the company’s property.

“We had seen articles in the paper about a
large tire dump below our property,” Connor
said. “We started investigating to see where
exactly the property lines were and it was deter-
mine that part of those tires were on our property.”

The Peabody Conservancy Group,
Martinka’s parent company, is based in St. Louis
and was created two years ago to oversee recla-
mation efforts to insure environmental compli-
ance at all closed and suspended operations for
Peabody and its subsidiaries.

“One of our main goals is to return the
land and water to a condition equal to or better
than pre-mining conditions,” said Bill Broshears,
group executive - mining services for the
Peabody Conservancy Group.

Rader estimated that there were as many
as 80,000 tires that have invaded Martinka’s

property.

“The bulk of which were passenger
tires,” he said.

Nonetheless, Martinka officials quickly
took action to resolve the negative situation.

“They acknowledged the problem and
immediately acted on the situation,” Rader said.
“It would be nice if everyone who has environ-
mental issues would take the appropriate mea-
sures like Martinka did.”

“The tires were on a remote piece of
property that we didn’t use,” Conner said.
“When it was originally purchased it was
planned to be used for a continuation of a refuse
area, but since the (underground) mine has been
shut down, we did not have to use that piece of
land.”

Although Martinka officials acknowledge the
area needed to be cleaned up, haphazardly
removing the tires from the property could cause
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the company problems with
existing permits and threaten
water quality of a nearby
stream.

“This company is extremely
proud of its water quality from
its operation,” Rader said.
“They are very sensitive to this
issue. They were always being
extremely careful about water
pollution.”

Consequently, company
officials opted to take charge of
the situation themselves.

Although working closely
with the state, Martinka hired
an independent contractor to
remove the tires and reclaim
the area. Even by removing
just a small portion of this
gigantic environmental mess,
this, in turn, saved the state and
taxpayers hundreds of thou-
sands of dollars.

Planning for removal of the
tires started in September and
by October, the contractor
began removing the pile. The
project is scheduled to be
finished in late December.

“If Martinka hadn’t decided
to help us and clean up the site,
I don’t know what we would
do,” said Cody Starcher, a
Marion County Commissioner
and resident of the Colfax area.

“It’s been a terrible problem
for 50 years, way before
Martinka owned the land. We
just don’t have the manpower
or the money to handle so
many.”

The tires were shredded at
the Meadowfill landfill located

nearby. Instead of taking up
precious landfill space, the
pieces are then used as cover or
placed in the water drain
instead of stone. Rader noted
that by doing this, the disposed
tires qualify as a beneficial use
instead of waste.
Although there
are an estimated 12
million illegally
disposed tires
cluttering up West
Virginia, Martinka
continues to go out
of its way to help
cleanup the state.
“I don’t know
of any better
gesture of Martinka
helping the com-
munity by cleaning
up those tires,”
Starcher said.
“They have gone
above and beyond
their duty as a
corporate citizen.”

A problem that has existed in the
area for what some say as long
as 50 years, Martinka officials be-
gan in October to clean up its in-
herited tire pile. The project was
completed in December (bottom).
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Brushy Run is the only coal mine ever to

operate in Pendleton County and reaches
back to the 1930’s. It has recently been re-
claimed by the state’s Office of Abandoned

Mine Lands and Reclamation.

Pendleton County, located on the western slope of the Allegheny
Mountains on West Virginia’s border with Virginia, is one of a mi-
nority of Mountain State counties with virtually no coal heritage. In
fact, the only coal mine ever known in the county has been reclaimed
by the Abandoned Mine Lands section of the State’s Division of
Environmental Protection.

Known now as the “Brushy Run Mine and Road Restoration
Project,” the mine had a short run of production during the Great
Depression of the 1930’s. The one-acre site was originally part of a
1,000 acre tract owned by the Harman family near Brushy Run on
remote Spruce Mountain. The family used the acreage as pasture for
sheep and cows.

When the family patriarch passed away, the land was sold to a
man named Alt Rosewell. Mr. Rosewell in turn transferred the tract
to the U.S. Forest Service.

In the 1930’s, the mineral rights were sold to former House of
Delegates Speaker Ralph Hiner of Franklin. Mr. Hiner constructed
an access road up the mountain and opened a small two portal mine.
Production was short lived. Itis believed that the mine filled up with
water. Due to the remote location there was no electricity available
to pump and the mine was closed.

In those days, a closed coal mine tended to be forgotten and such
was the case with the Brushy Fork mine. Some 65 years later, the
Forest Service, which still owns the land, became interested in clean-
ing up the site. USES approached AML, which agreed to provide
the design, bidding process and inspections of the reclamation work
USES provided $40,000 to fund the project.

The Brushy Run Mine and Road Restoration Project involved
the complete reclamation of the mine, located 4-5 miles south of the
town on Onego, in Pendleton County. Two mine portals were sealed
to prevent acid mine drainage, which was feeding into Brushy Run,
a native trout habitat. Small coal refuse piles near the portals were
regraded, covered with topsoil and seeded. Limestone riprap channels
were constructed to carry water off the site to control erosion. The access
road, which was extremely steep and severely eroded was revegetated
with a seed mixture compatible with native wildlife.

Official coal reserve figures for West Virginia do not include
Pendleton County. With the completion of the Brushy Fork Project,
the brief coal mining story of the county has passed into history.

(Opposite page) the road that leads to the
old underground mine just outside of
Onego in Pendleton County. (Top) the old
tipple, (Middle) the entrance to the only un-
derground mine in the county after it was
unearthed (Bottom) after more than 60
years since being active, the mine is sealed.
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Coal Calendar 2001

January

15 West Virginia Governor's Inauguration,
Charleston, WV.

18 Tug Valley Mining Institute Meeting, Brass
Tree Restaurant, Williamson, WV. Call (304)
664-4006 for dinner reservations.

U.S. Presidential Inauguration, Washington, D.C.

Mountain State Coal Classic Banquet, Raleigh
County Armory, Beckley, WV. Contact Terry
Miller (304) 252-8528.

22-27 Mountain State Coal Classic Basketball
Tournament, Raleigh County Armory, Beckley,
WV. Contact Terry Miller (304) 252-8528.

February

14 West Virginia Legislative Session resumes (until
April 14th).

14-16 28th Annual West Virginia Mining Symposium,
Charleston House Holiday Inn, Charleston, WV.
Contact Patty Bruce (304) 346-5318.

23 Kentucky Water Resources Annual Symposium,
Four Points Barcelo Hotel, Lexington, KY. Contact
Julie Back, (859) 257-4634, or e-mail:
jdbackOO0@pop.uky.edu.

January
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Comparison of Water Quality
from 12 Underground Coal Mines
in 1968 and 1999

J. Demchak, J. Skousen, P. Ziemkiewicz, West Virginia University,
Morgantown, W.Va.;
and
G. Bryant, Environmental Protection Agency,
Wheeling, W.Va.

ABSTRACT

Acid mine drainage (AMD) from both
abandoned surface and underground mines
is a serious problem. The flow of water and
changes in quality over time from abandoned
mines is important in determining remediation
strategies. Acid mine drainage from surface
mines is estimated to last for 10-20 years,
while estimates of acid drainage from under-
ground mines vary from 10-100s of years.

Twelve underground mine discharges in
West Virginia were studied to compare water
quality changes between 1968 and 1999 to
see if our data are consistent with other stud-
ies. Each of the discharges were categorized
into one of three groups: undisturbed since
1968, affected by surface mining since 1968,
and reclaimed. Comparing water quality be-
tween 1968 and 1999, the discharges in the
undisturbed category showed a 35 to 48%
improvement in acid concentration and a 34
to 92% reduction in iron concentration. The
discharges affected by surface mining
showed the most dramatic improvement. For
acidity, iron, and aluminum, the percent im-
provements were all above 50%, and in most
cases were above 90%.

In the reclaimed category, the three sites
showed improvements in acid concentration
ranging from 60 to 74% and a 61 to 94% re-
duction in iron concentration. The results of
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this study indicate that underground mine
water discharges improve over time. [f the
underground mine is remined or “daylighted,”
the acidity and metals in the water are greatly
reduced since the source of the acidity (the
pyrite in the coal) is removed.

INTRODUCTION

Coal was first mined in the United States
near Richmond, VA in 1750. Coal mining was
performed by small operators using only picks
and shovels on surface coal outcrops where
little soil cover occurred. During the 1800s
the demand for coal increased forcing the
development of underground mines. Paone
et al. (1978) estimated that about 1.5 million
acres of land in the United States had been
disturbed by coal mining operations by 1971.
No estimate has been made of the miles of
underground passages and areal extent where
coal has been removed by deep mining.

One of the environmental consequences
of surface and underground mining is the gen-
eration of acid mine drainage (AMD) where
high sulfur coal and associated rocks are dis-
turbed. According to the U.S. Environmental
Protection Agency (1995), approximately
10,000 km of streams have been affected by
acid mine drainage in the northeastern U.S.
(Pennsylvania, Maryland, Ohio, and West Vir-
ginia). Mines abandoned prior to 1977

generate more than 90% of AMD in streams
and rivers in this region and most of this acid
drainage stems from underground mines.

Acid mine drainage forms when sulfide
minerals are exposed to oxidizing conditions.
Upon exposure, sulfide minerals oxidize in the
presence of water and oxygen to form highly
acidic, sulfate-rich drainage. Acid mine drain-
age is characterized by high sulfate concen-
trations, high levels of dissolved metals (Fe,
Al, Mn, etc.) and pH <4.5. Drainage quality
from underground mines depends on the pro-
portions of acid (pyrite) and alkaline (carbon-
ate material) minerals in the coal and sur-
rounding rock. If these reactants (pyrite, oxy-
gen, water) are reduced or eliminated, gen-
eration of AMD will slow or cease.

The potential for AMD formation is wide-
spread in northern West Virginia, so measures
should be taken during mining to preclude or
reduce the problem. Surface mining increases
porosity and hydraulic conductivity of rock
placed in the backfilled area, thereby intro-
ducing oxygen and additional water. Back-
filling, covering with soil, and revegetation is
the primary method of reducing or stopping
acid mine drainage, but treating the acid-pro-
ducing rock directly is a practice that has been
implemented on many surface mine sites. A
common preventative measure in areas prone
to acid mine drainage is the use of alkaline
amendments (Brady et al. 1990, Perry and
Brady 1995, Rich and Hutchinson 1990, Rose
et al. 1995).

Acid drainage from abandoned under-
ground mines is more problematic and hard
to correct. The mines are partially caved and
flooded, thereby restricting access. Reliable
mine maps are often unavailable to determine
mined out sections. Accessing the reactive
areas of pyrite oxidation is nearly impossible.
Acid mine drainage from underground mines
can come from “below drainage” mines, where
water that would normally fill the underground
mine is pumped to the surface during active

operation. After the mine is closed, water
pumping ceases and the underground mine
fills with water. In most cases, the water qual-
ity improves over time because the oxygen
supply to drive pyrite oxidation is stopped,
thereby shutting off the acid-producing reac-
tion. So, inundation or flooding of “below re-
gional drainage” underground mines is a tech-
nique that gradually improves the water from
these mines (Donovan et al. 2000, Lambert
and Dzombak 2000).

Acid mine drainage also comes from
“above drainage” underground mines. Most
of these mines are developed “up dip,” which
allows water entering the mine from infiltra-
tion to naturally drain out of the mine through
the portal. No pumping is required during
mining and the water does not accumulate in
the mine, therefore the mine remains dry
enough for continued coal removal.

Some above drainage mines are devel-
oped “down dip,” which means that water en-
tering the mine flows to the working area at
the coal face and must be removed by pump-
ing. Once water pumping in down dip min-
ing ceases, water then can fill the mine with
the potential for explosive outbursts of water
(“blow outs”) where an insufficient coal bar-
rier was left in place (Skousen and Foreman
2000). Regardless of its up dip or down dip
mining method, above drainage deep mines
have the potential to continually generate acid
drainage since oxygen and water are continu-
ally present in the mine. Periodic flushing of
the acid salts with the fluctuating water table
in the mine can cause poor quality drainage
for decades.

Unlike surface mines, opportunities for al-
kaline amendment in underground mines are
limited. Rock dust and other lime products
may be layered on underground mine walls,
floors, and ceilings, but this technique has lim-
ited success in high pyrite underground mines.
Another technique being used after mining in
above drainage deep mines involves injection
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of alkaline materials on 8- to 16-m centers to
fill mine voids with non-permeable materials.
This technique replaces the void space (where
both water and oxygen necessary for AMD
formation occur) with the grouting material.
Mixtures of class F fly ash and 3 to 5% port-
land cement have been successful in filling
voids (Burnett et al. 1995) and various mix-
tures of other materials such as coal combus-
tion byproducts have also been used with suc-
cess (Gray et al. 1997, Rafalko and Petzrick
2000, Ziemkiewicz and Skousen 2000).

Another important technique to improve
water quality from abandoned above drainage
deep mines is remining. Remining or
“daylighting” returns to a previously mined area
for further coal removal. It has been shown
that remining reduces acid drainage by de-
creasing infiltration of water, covering the ex-
posed acid-producing material with soil mate-
rials, and removing the coal which is the ma-
jor source of pyrite. Hawkins (1994) studied
57 discharges from 24 remined sites in Penn-
sylvania and found contaminant loadings were
either reduced or unchanged after remining.
Reduction in loads came primarily from a de-
creased flow rather than large reductions in
concentrations. Remining has many advan-
tages. It reduces environmental hazards, im-
proves aesthetics, enhances land use qual-
ity, and decreases pre-existing pollutional dis-
charges (Hedin et al. 1997).

Determining the long-term behavior of
acid-producing materials is critical in predict-
ing longevity of the acid discharge. Research-
ers in the Appalachian region have stated that
AMD from surface mines has a defined life of
10-20 years. The majority of pyrite available
for reaction is either exhausted or the pyrite
surface becomes coated. Once this happens,
improvements in drainage quality are appar-
ent as acid salts are leached from rocks by
natural precipitation and no more acid salts
are generated (Meek 1996).

Acid discharge longevity from above

€D winter 2001/Green Lands

drainage underground mines in the U.S. is less
understood because it is difficult finding reli-
able water quality data and tracing historical
information of a specific discharge point. Acid
discharges of underground mines in the U.K
were given an exponential rate of decay in pol-
lutant strength, based on volume of mine voids
(Glover 1983). Younger (1995) indicated that
acid in discharges from underground mines
can be separated into two types. The first type
of acid comes from leaching of stored acid
salts (vestigal), while the second type is the
creation of new acidity from water table fluc-
tuations (juvenile). Younger (1995) suggested
that AMD longevity at any given site depends
on flushing of stored salts (which is influenced
by the interconnectness of mine voids and
caving frequency, gradient and slope of the
mine floor, hydraulic conductivity of rock within
the mine, and recharge rates) and the gen-
eration of new acidity (which is affected by
pyrite surface area, and humidity, moisture,
and oxygen within the mine). Younger (1997)
concluded that underground mine discharges
can improve within 10 years as stored salts
are leached, but may not improve for 100
years or more if new acidity is continually be-
ing generated and leached.

This study evaluated the discharge quan-
tity and quality from 12 above drainage aban-
doned underground mines at two time peri-
ods. Data from a 1968 study were used to
locate AMD discharges for sampling in 1999.
After locating and sampling the water quality,
we compared the 1968 data to our data col-
lected in 1999.

MATERIALS AND METHODS

Twelve abandoned underground mine
discharges were chosen for comparison. All
sites were above drainage drift mines, were
located in Preston County, WV, were all within
16 km of each other, and were all sampled
in 1968 (Figure 1). The discharges were all
draining to various streams within the Muddy

Creek Watershed from the
Upper Freeport coal seam
(Table 1). The drift mining
method was generally used in
hilly areas where coal seams
outcrop along the contour and
where the seam is nearly flat
or slightly dipping. The mining
direction (up dip or down dip)
was not determined at each
site for this analysis, but most
were mined up dip based on
knowledge of historical mining
practices in the area.

The Upper Freeport coal
seam was the most exten-
sively mined in our research
area by the drift underground
mining method. The Upper
Freeport coal is the topmost
strata of the Allegheny Forma-
tion of the Pennsylvanian Sys-
tem. Freeport coal is relatively
low in sulfur (<1.5% S) and
has a comparatively low ash
content (8to 12%). Itis a mul-
tiple-bedded coal seam that is
divided into a top coal and
bottom coal, separated by a
shale interlayer, all of which
average a total of six feet thick
(Hennen and Reger 1914).

The Allegheny Formation
is capped by the Upper
Freeport coal and overlying
strata in the Conemaugh
Group contain several massive
sandstones and some shales.
Limestone or alkaline-bearing
rock units are not generally
found within 50 m above the
Upper Freeport coal in this
area, so very little overlying
geologic material is available
for acid neutralization.

Figure 1. Location of underground mines sampled for this
study. All occur between Albright and Valley
Point near Rt. 26 in Preston County, West
Virginia.
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1968 Sampling Techniques

Field crews were sent out in 1967 and
1968 to identify all coal mines within the
Monongahela River Basin and to sample AMD
discharges. Each crew worked from a 7.5
minute USGS topographic map on which they
outlined mine boundaries and indicated mine
openings. Field sheets were also completed
at each site with location information as well
as the stratigraphic section of rocks. If a dis-
charge of water from a mine site was found,
the flow was measured and the water was
sampled. Field measurements of water pH
(electrometric pH meter) and temperature
(thermometer) were taken and recorded.

Two water samples were taken from each
discharge: 1) unfiltered water was put into a
plastic liter bottle and put on ice to analyze
later in the laboratory for acidity, alkalinity, and
pH; and 2) filtered water was put into a 100-
mL glass bottle and treated with acid for met-
als analysis (total iron, manganese, aluminum).

Water samples were analyzed by a certified
laboratory using standard methods at the
time. The flow was measured wherever pos-
sible using a bucket and stop watch. For
larger flows, the crew would install a V-notch
weir and measure flow rate.

1999 Sampling Techniques

Point discharges were located in 1999
based on the USGS topographic map marked
by the 1968 crew. Discharges were sampled
as close to the mine portal as possible. Flows
were calculated using a measured cross-sec-
tional area and flow velocity or an estimate
was made. Two water samples were taken at
each sample point: 1) a 250-mL unfiltered
sample was taken for general water chemis-
try (pH, conductance, acidity, and alkalinity),
and 2) a 25-mL, filtered sample was acidified to
pH <2 with .5 mL concentrated sulfuric acid.
The acidified water sample was preserved for
metal analysis.

Table 1. Description of the 12 underground mines and their discharges sampled
in 1968 and 1999.
Discharge # Mining Method' Disturbance Type Receiving Stream
15 I-drift Reclamation has occurred Muddy Creek
20 I-strip & drift Undisturbed Martin Creek & Glade Run
26 I-strip & drift Affected by surface mining Glade Run
29 I-drift Affected by surface mining Fickey Run
30 A-drift Reclamation has occurred Muddy Creek
60 I-strip & drift Affected by surface mining Glade Run
71 I-drift Affected by surface mining Martin Creek
73 I-drift Undisturbed Fickey Run
74 I-drift Reclamation has occurred Fickey Run
75 I-drift Affected by surface mining Fickey Run
88 [-drift Undisturbed Glade Run
89 [-drift Undisturbed Glade Run
T = inactive mine at time of sampling in 1968; A = active mine at time of sampling in 1968.
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Water pH, alkalinity, and acidity were de-
termined by a Metrohm pH Stat Titrino Titra-
tion System (Brinkman Instruments, Westbury,
NY). Conductivity was measured using an
Orion Conductivity Meter Model 115 (Beverly,
MA). The metal analysis was performed us-
ing an Inductively Coupled Spectrophotom-
eter, Plasma 400 (Perkin Elmer, Norwalk, CT).

In comparing 1968 and 1999 data, we
made several assumptions. We assumed that
the water samples were taken at the same
discharge locations and in a similar manner
between studies and that the techniques for
analyses were also equivalent. Changes in
flow conditions were also a concern, since
1999 was a very dry year. Additional samples
will be taken during the spring and fall of 2000
to evaluate flows and concentrations during
varying flow periods. We also will check cli-
matic data prior to the 1968 sample collection
dates and compare it to climatic data in 1999
and 2000.

RESULTS AND DISCUSSION

The discharge data were organized into
three categories: undisturbed since the origi-
nal sampling in 1968, affected by surface
mining since the original sampling, or re-
claimed. Each discharge point was classi-
fied based on observations made during sam-
pling in 1999 and also from reviewing the field
notes made by the collector in 1968. The
undisturbed sites had no noticeable change
at the portal face or within the surrounding area
that would affect the recharge of water into
the mine or the outflow of water from the por-
tal. However, in all cases, the portal was caved
and certainly other unmeasureable changes
occurred within the mine over time. The sites
affected by surface mining had been remined
(surface mined and some portion or all of the
underground mine had been “daylighted”)
where additional coal from the deep mined
areas had been removed and the surface was
reclaimed. The reclaimed sites had been

reclaimed by the AML program, meaning that
the underground mine portal had a wet seal
installed and the surface around the portal had
been reclaimed. Only the face of the under-
ground mine portal was affected with little in-
fluence on the underground mine workings.

Undisturbed

Discharge 88 (Table 2) showed an im-
provement in water chemistry for the param-
eters that we measured. The discharge flows
from a caved portal (Picture 1) and houses
have been built in the area around the caved
mine opening. The flow was about the same
at the two sampling times, and acidity de-
creased from 675 to 412 mg/L in the past 30
years. No metal analysis was available for
this water in 1968.

Discharge 89 (Picture 2) showed concen-
tration decreases over time, except for a slight
increase in aluminum from 29 to 32 mg/L. A
small amount of white precipitate was visible
in the stream bottom when we sampled, which
is probably aluminum hydroxide precipitate.
The flow was about the same. Water pH in-
creased from 3.6 to 4.6 and iron decreased
from 53 to 10 mg/L.

Discharge 20 decreased in acidity from
490 to 253 mg/L and actually had some alka-
linity. The 1968 field notes of this site say that
the area around the portal was roughly re-
claimed and the discharge flowed through
spoil. The water appears to flow through the
same spoil even now. The flow was greater
at the 1999 sampling, increasing from 6 to 56
L/min. The increase in flow may be caused
by the underground works intercepting water
from adjacent mines, or the flow may have
been increased due to surface recharge
through cracks into the mine or collection of
surface water from the reclaimed area.

Discharge 73 exhibited an improvement
in water chemistry, but flow was higher in 1999
(increased from 3 to 57 L/min). The 1968
notes stated that this discharge was sampled
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Discharge # Flow pH Acidity
L/min mg/L

88

1968 11 2.8 675

1999 11 4.1 412

89

1968 4 3.6 390

1999 19 44 228

20

1968 6 3.0 490

1999 56 6.4 253

73

1968 3 2.8 1670

1999 57 44 1087

*NA—data not available

Table 2. Comparison of water quality and quantity from underground mines that have
remained undisturbed since the original sampling in 1968.

Alkalinity Iron Aluminum
mg/L mg/L mg/L

0 NA* NA

0 37 53

0 53 29

2 10 3z

0 105 17

79 69 1

0 237 157

0 19 78

near wet auger holes. This increased flow may
be a result of pressure build-up in the mine caus-
ing it to flow out of the hillside through old spoil.
The pH increased from 2.8 to 4.4, and the acid-
ity decreased from 1670 to 1087 mg/L. Due to
the increase in flow, however, the acid load ac-
tually increased from 7 to 89 kg/day.

Affected by Surface Mining

Discharge 60 (Table 3) showed a dramatic
improvement in water chemistry from 1968
to 1999, indicating that remining greatly improved
water chemistry (Picture 3). Little floc is vis-
ible due to the small amount of iron present
in the water now, which decreased from 228 to
7 mg/L. Excavation has occurred in the area
and the surrounding area was surface mined
and reclaimed.

Discharge 26 also improved in water
chemistry. The area above and surrounding
the discharge has been surface mined and
the discharge itself flows through old spoil.
The iron decreased from 158 to 4 mg/L be-
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tween 1968 and 1999, and the acidity de-
creased from 1765 to 283 mg/L. The improve-
ment may have occurred either because of the
remining or because the acid salts were leached
from the spoil, or a combination of both.

Discharge 29 runs off a hillside from a sur-
face mined area where the portals of the un-
derground mine were daylighted and a gob
pile was removed. The acidity decreased from
1920 to 498 mg/L and the iron decreased from
378 to 16 mg/L.

Discharge 71 shows a tremendous im-
provement in water chemistry. The discharge
flows out of caved portals, then through a gob
pile. The area surrounding the portal has been
surface mined. The water then flows through
a valley bottom creating a swampy area de-
void of vegetation. The flow was slightly lower
in 1999 and the acid concentration has de-
creased from 2315 to 135 mg/L. The pH in-
creased from 2.7 to 3.8. Metal concentrations
are greatly reduced from 640 to 10 mg/L for
iron, and 161 to 5 mg/L for aluminum.

Table 3. Comparison of water quality and quantity from underground mines that have
been affected by surface mining since the original sampling in 1968.

Discharge # Fl(m.f pH Acidity Alkalinity Iron Aluminum

- L/min mg/L mg/L mg/L mg/L

1968 15 3.1 1705 0 228 146

1999 4 3. 152 0 7 14

26

1968 NA* NA 1765 0 158 151

1999 8 3.9 283 0 4 33

29

1968 17 2.8 1920 0 378 89

1999 19 34 498 0 16 42

71

1968 57 2.7 2315 0 640 161

1999 38 3.8 135 0 10 5

75

1968 -+ 2.4 1300 0 288 112

1999 11 4.9 119 1 13 1

*NA—data not available

Discharge 75 flows down a ditch from an
area that has been mined. It flows from two
caved portals and then through a gob pile. The
acidity has decreased from 1300 to 119 mg/L
and the pH has increased from 2.4 to 4.9 in
the past 30 years.

Reclamation has Occurred

Discharge 15 (Table 4) exhibited an im-
provement in water chemistry. The land on
the surface around the portal was reclaimed
by the West Virginia AML program and the
portal had a wet seal installed. The water flows
through two pipes in the wet seal and down a
grouted channel (Pictures 4 and 5). The flow
was slightly different between 1968 and 1999
(from 1134 to 945 L/min) and the acidity de-
creased from 2140 to 658 mg/L. The metals

decreased from 576 to 121 mg/L for iron, and
aluminum was reduced from 108 to 39 mg/L.

Discharge 30 showed an improvement in
water chemistry. The surrounding area was
surface mined (but did not affect the under-
ground mine) and a rock-lined ditch was
placed to channel the flow. The acidity de-
creased from 2515 to 1001 mg/L and the iron
decreased from 422 to 166 mg/L. Aluminum
decreased by 75%.

Discharge 74 showed an improvement in
water chemistry and the flow was lower in the
1999 sampling (decreased from 49 to 11 L/
min). In 1968, the discharge came from one
air shaft, two portals, and went through a gob
pile. In 1999, the gob pile has been reclaimed
and no visible portals or airshafts can be
found. The discharge is now located at the
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Table 4. Comparison of water quality and quantity from underground mines where
reclamation has occurred since 1968.
Discharge # Flow pH Acidity Alkalinity Iron Aluminum
L/min mg/L mg/L mg/L mg/L
15
1968 1134 2.6 2140 0 576 108
1999 945 3.5 658 0 121 39
30
1968 102 2.9 2515 0 422 301
1999 94 4.2 1001 0 166 76
74
1968 49 3.0 1505 0 288 84
1999 11 3.9 390 0 17 34
edge of the reclaimed area and is capturedin CONCLUSIONS

a pond. The acidity decreased from 1505 to
390 mg/L and the iron has been reduced from
288 to 17 mg/L.

Percent Changes in Water Chemistry

Percent changes in each parameter were
calculated to observe trends (Table 5). It is
apparent that water quality improvements
occurred for undisturbed discharges, and all
four had similar or increased water flow. The
undisturbed discharges showed acidity
concentration improvements ranging from 35
to 48%.

Surface mining (remining) accelerated im-
provement in water quality from deep mines.
Average improvements were much greater than
undisturbed deep mine sites. For acidity, iron
and aluminum, the percent improvements were
above 50% and in most cases above
90%.These results confirm that remining, even
in adjoining areas, can greatly improve the qual-
ity of underground mine discharges. Reclama-
tion by the AML program also improved the
water chemistry, with an improvement from 60
to 74% in acidity and a decrease of greater than
60% in iron concentration.

@ Winter 2001/Green Lands

Acid mine drainage from underground
mines showed water chemistry improvements
at all 12 discharge sites. Acidity and iron con-
centrations were lower after 30 years, while
aluminum concentrations were improved at
all but one site. The undisturbed discharges
all showed improved water chemistry. In-
creased flow may be caused by additional
water from adjacent mines flowing into the
underground mines or other changes in the
mine void causing a redirection of water to
the observed outlets.

The discharges affected by surface min-
ing exhibited the most dramatic improvement
in water quality. The improvement was much
greater at these sites due to further removal
of high sulfur coal, burial of toxic materials,
and reclamation.

All three of the reclaimed sites improved
in water quality, and the percent changes in
water chemistry were slightly better than
those found for undisturbed sites.

The study shows that if above drainage
underground mines are left undisturbed for a
long period of time, the water quality will

improve, which supports previous studies on
acid release from underground mines.
Remining accelerates improvement in water
quality. If surface reclamation around the por-
tal occurs, an improvement in water quality a
little better than that of undisturbed sites will
occur.

It is not known how these discharges may
change during the next 30 years. If left undis-
turbed, these discharges may decline another
30 to 50% in acidity from the 1999 values, or
in other words continue a gradual decline in
acidity according to a decay curve as sug-
gested by Glover. Or, the discharges may
eventually reach a point where the pyrite avail-
able for oxidation in the mine is nearly ex-
hausted, and chemical/biological reactions
and natural amelioration may cause neutral-
ization of the water. Further historical research
into the area surrounding underground mine

discharges will be important in determining
causes of water quality changes and give a
better understanding of how changes occur
over time. For example, factors like the open-
ing and closing dates of the mine, the amount
of void space in the mine that is inundated,
and water quality data from older or interme-
diate time periods will help us observe the
changing trends in water quality.

This paper is the preliminary work of a
larger study that focuses on determining
acid discharge longevity from acid-produc-
ing, above drainage underground mines in
northern West Virginia. Further research will
expand the sampling area, develop a model
to predict longevity based on several fac-
tors (e.g., overburden chemistry, pyrite con-
tent, mine area and void space, and water
hydraulics) and extend the results to other
watersheds.

Table 5. Percent changes in water chemistry and load between 1968 and 1999. Positive
values represent percent improvement in the parameter and negative values (in
bold) represent percent degradation in the parameter.

Acidity Iron Aluminum

Undisturbed

88 39 NA* NA*
89 42 81 -10
20 48 34 94
3 35 92 50
Affected by
Surface Mining
60 91 97 90
26 84 97 78
29 74 96 53
71 94 98 97
75 91 95 99
Reclaimed
15 69 79 64
30 60 61 75
74 74 94 60
*NA—data not available
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Site 88 is an undisturbed site. The
seep emerges from the collapsed
portal, creating a large area of
Fefloc.

Site 60 is a surface affected site.
The seep emerges in the grassy
area near the wooden stake.

Site 89 is an undisturbed site. The
seep emerges from the portal and
discharges into a pond.

Green Lands/Winter 2001

Woo BAWUAM MMM

59




www.wvmra.com

e

The pipes at Site 15
extend back into the
mine through the seal
placed at the portal,
thereby allowing flow
out of the mine.
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Site 15 is a reclaimed
site, done by the WV
AML program. This
riprapped grouted
channel conveys
discharge down the
hill to Muddy Creek.
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