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TRY THIS ON FOR SIZE

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

count on the D6 Big-Little Dozer” delivers

150 horsepower — the highest in its and you're pushing
more dirt in a lot less time. An e sign puts ultimate
control in the palm of your hand. And a special Hydrostatic Steering System mak
casy to perform smooth, continuous turns. To learn more about Komatsu's D61E

crawler dozer and how it fits into your operation, give us a call or stop by today.

000 Komatsu Amenica International Company www. KomatsuAmerica.com
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EQUIPMENT COMPANY

KOMATSYU'

COEBURN, VA ¢ 540-395-6901 BECKLEY, WV « 304-255-4111  BLUEFIELD, WV « 304-327-5124 BRIDGEPORT, WV ¢ 304-842-3511
LOGAN, WV « 304-752-9313 PARKERSBURG, WV « 304-422-8441  ST. ALBANS, WV 304-755-3311 FROSTBURG, MD * 301-689-2211
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West Virginia Mining & Reclamation Association,
with offices at 1624 Kanawha Boulevard East
Charleston, West Virginia 25311
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A Special "Thank You" to all Annual Meeting Prize Donors

WVMRA Annual Meeting Snap Shots

Company Pride - General Division

Company Pride - Associate Division ‘
1999 Company. Pride Winners et T
‘Thanks to the Sponsors of the Associate Members

Deja Vu: Presidential Candidate, George W. Bu ‘,..,\fsns West Virginia
for a Second Time

Ground Broken for New Golf Course on MountamtOp Mmlng Operation =

A Sign of the Times i
Members Elected to WWMRA Board of Dzrec‘tors '

Coal Calendar

The Pyrolusite Process®: A Bloremediation Process for the
Abatements of Acid Mine Drainage
Index to Advertisers

On the Cover

After Areh Coal reclaimed its Hobet 07 mountaintop

mine aite, Minge County officials in conjunction with
federal, state and private business leaders, con-
structed a wood products industrial park that is

expected to employ 1,000 people in 10 years.

See story on page 30.

Green Lands
is a quarterly publication of the

(304) 346-5318, FAX 346-5310
E-Mail: wvmra@wvmra.com

WVMRA
Staff & Board of Directors

OFFICERS Directors
Chalrm, 3 J. W. Anderson - Princeton

' [l - J. . Campbell - Cabin Creek
ngEer Clothier

Jr. - Cowen

4

=il ns - Bayard
DR, Donell - Weirton
" T. L. Dotson - Prestonsburg, KY
R.E. ‘Gallimore - Bluefield
i P. C. Graney - Charleston
' :Secretary & J. H. Harless - Gilbert
i Brﬁt:e Sparks Morgantown T. W. Hylton - Beckley
f J. C. Justice Il - Beckley
Treasure 7 L. B. Meeker - Charleston
John K S'I-qdmpre Charfeston: K. D. Nicewonder - Bristol, VA
A W. H. Stanley - Bridgeport
Assocnate Dwnsnon Chalrman J. C. Supcoe - Hansford
~ Daniel T. Pochlck Bluefleld C. R. Sutton - Jane Lew
D. S. Walker - Charleston
J. H. Wellford - Charleston
i 4 K. G. Woodring - St. Louis, MO
STAFF G. O. Young - Charleston
President T. P. Zeli - Charleston

;;B'éhjamin C. Greene

Asmstant to the President

Patty Bruce

Honorary Members
Vice President C. E. Compton - Bridgeport
Daniel Miller L. W. Hamilton, Jr. - Hansford

J. C. Justice, Sr. - 1924-1993
Editor F. B. Nutter, Sr. - Ft. Lauderdale, FL
James LeFew L. A. Streets - 1926 - 1998

L. A. Vecellio, Sr. - 1915-1996



From the development of the first LeTourneau loader
in the early 1960s to today’s L-1800, LeTourneau has
been and continues to be the only loader manufacturer
to install electric motors inside the wheels where power

s needed most.

And with today’s product line, which consists of the

Opaorating Payload
Standard
High Lift
SAE-Rated Bucket
Capacity
Standard
High Lift
Dump Heights
Standard
High Lift

B\
L-1000

‘L_'._-

LeTourneau, Inc.,
The Name To Know In
Front End Loaders

L.-1000, L-1100, L-1400, and L-1800, LeTourneau offers
the largest complete line of production front end loaders
available.

So when only the best-built, finest quality, most
productive loader will do, remember LeTourneau, the
name to know in front end loaders.

LeTourneau’s Loader Line
L-1000 L-1100 L-1400 L-1800

51,000 Ibs. (23,133 kgs.)
48,000 Ibs. (21,733 kgs.)

66,000 Ibs. (29,937 kgs.)
60,000 Ibs.(27,216 kgs.)

84,000 Ibs. (38,102 kgs.)
78,000 Ibs. (35,381 kgs.)

100,000 Ibs. (45,360 kgs.)
94,000 Ibs. (42,638 kgs.)

17 yd3 (13.00 m3)

22 yd3 (16.82 m3)
16 yd3 (12.00 m3)

20 yd3 (15.29 m3)

28 yd3 (21.4 m3)
26 yd3 (19.9 m3)

33 yd3 (25.2 m3)
31 yd3 (23.7 m3)

18-5” (5.61 m)
19'-10” (6.04 m)

18-10" (5.74 m)
20'-0” (6.10 m)

21'-6" (6.55 m)
23'-6" (7.16 m)

22'-0" (6.71 m)
24'-0" (7.32 m)

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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We represent the

best and strongest

Insurance companies.

For

Property and Liability
B Equipment

Life & Health Insurance
B Retirement Plans/401k

Make sure you are covered. Whatever your insurance needs, call RMI, Itd.,
the insurance professional with years of experience in the mining industry.

Charlie Morton
Richard Hatfield

Jack Grimm
Charlie Carter
David Haden

(304) 346-3024
800-377-6210

urance
A Division of City National Bank

Not FDIC Insured  NO Bank Guamtee * May Lose Value
Not insured by any government agency




Capelli Elected Chairman

for 2000-01Term

Stephen G. Capelli, senior vice president of
operations for Pen Coal Corp., was elected the
WVMRA chairman for 2000-01 during the
Association’s 34th annual meeting in White
Sulphur Springs on August 3-5.

Steve succeeded William E. “Bill” Broshears
ol St. Louis, MO who served as WVMRA
chairman during the 1999-2000 term.

“I am honored to be elected WVMRA chair-
man,” Steve said. “Bill did a great job and I
hope I can continue his momentum and keep
moving the industry forward.

“The coal industry runs deep in my family,”
he said. “I am proud to be known as the 4
generation working in coal.”

Born in Prestonsburg, KY, Steve’s career in
the coal industry spans over three decades. After
graduating from Virginia Tech with a B.S. in

Mining Engi-
neering in
1973, he went
to work for
Cannelton
Industries in
Raleigh
County, then
moved on to
Armco,
Pittston, Slab
Fork and
Carter Roag to
round out the

Capelli, senior vice president at
1970’s. Pen Coal Corp., is the 4th gen-

eration in his family to work in

In 1980, the coal industry.

Steve began

his own business, eventually known as Bentley
Coal Co., which operated in Randolph and
Barbour counties. He later sold the com-
pany to Amax in 1988.

Then in 1990, Steve went to work for
Amvest primarily developing the Fola
property in Clay County. After a four-year
stint there, Steve was hired by Pen Coal
Corp. and has been there for the past six
years.

He is also Secretary of the Kentucky
Coal Association.

As the new WVMRA chairman, Steve
understands that this coming year contin-

New WVMHA Chairman, The Capellis, who have yes to be one of the more challenging
Stove Capelll, with his wife,  been married for 27 years, times in the coal industry and stresses we
Caralyn, take s momentfor  reside in Charleston and

the camera during the have two children, Greg

WVMHNA annual meeting.  and Amy.

(Continued on page 38)

Previous WYMRA Chairmen

1966-67
1967-68
1968-69
1969-70

1970-72
1972-73
1973-74
1974-75

1975-76
1976-77
1977-78
1978-79

1979-80
1980-81
1981-82
1982-83

Leo A. Vecellio, Sr.
F.B. Nutter, St.
Arch F. Sandy, Jr.
John C. Anderson

G.B. Frederick
James L. Wilkinson
Lawson W. Hamilton, Jr.

James C. Justice, Sr.

H.L. Kennedy

Frank D. Jennings

James H. “Buck” Harless
John J. Faltis

Charles T. Jones
Lawrence A. Streets
William C.M. Butler, III
Donald R. Donell

1983-84
1984-85
1985-86
1986-87

1987-88
1988-89
1989-90
1990-91

1991-92
1992-93
1993-94
1994-95

1995-96
1996-97
1997-98
1998-99
1999-00

Tracy W. Hylton
Carl DelSignore
Dwight M. Keating
Theodore J. Brisky

James W. Anderson
Roy G. Lockard
Paul F. Hutchins
Kenneth J. Woodring

R. Donald Cussins
Gerald W. Ramsburg
John R. Bryan
Sidney R. Young, II1

K. Donald Nicewonder
Markus J. Ladd

James C. Justice, II
Wayne H. Stanley
William E. Broshears

Fall 2000 /Green Lands

Green Lands/Fall 2000
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WVMRA Officers for 2000-01

Chairman
Steve Capelli
Charleston
1" Vice President 2" Vice President
Jim Bunn Kevin Bealko
Grundy, Va. : Bridgeport

Treasurer Secretary Associate Chairman
John Skidmore Bruce Sparks Dan Pochick
Charleston Morgantown Bluefield

THE GREENBRIER IS YOUR
PREMIER PARTNER FOR
BUSINESS AND PLEASURE

Working together is a time-honored West Virginia tradition.
Like the West Virginia Mining and Reclamation Association,
The Greenbrier is proud to be a part of this tradition of

cultivating strong partnerships that contribute to

a better future for all of us.

The

Americas Resort
White Sulphur Springs
West Virginia 24986
(304) 536-1110

www.greenbrier.com




A Special "THANK You" 10 All

NEW CHAIRMAN'S BREAKFAST
Acordia Employers Service (Tom Cloer) - $50
Arch Goal, Ine. (Peter Lawson) - CD Player

Black Diamond Construction, Inc. (Bill Casto) - $200
Carter Machinery Company
(John Humphries) - $100
Cocll |, Walker Machinery Company
(Steve Walker) - $50
Crown Hill Equipment, Inc. (Chris Supcoe) - $100
Cummins Cumberland, Inc. (Jack Apple) - $100
Dyno Nobel, Inc. (Grant Shrader) - VCR
Eastern Associated Coal Corp.
(Fred Conner) - Portable TV
EICO, Inc. (John & Eda Bussey) - $50
I'he Ensign-Bickford Company
(Dick Gotcher and Mike Burrell) - $100
Kanawha Eagle Coal, LLC (Jim & Kay Bunn) - $100
Nelson Brothers, LLC (Tim Zeli) - $100
Pace Carbon Fuels (Jim Treptow) - $100
Pen Coal Corporation (Steve Capelli) - $100
RMI, Ltd. (Jack Grimm) - $50
Republic Industries (John Krebs) - Gold Coin
United Central Industrial Supply (Jim Tate) - $100

CHILDREN'’S PUTTING TOURNAMENT
Austin Powder Company

(Herm DeProspero) - Trophies
Cascades Coal Sales (Flick Goldsmith) - $50
Cummins Cumberland, Inc. (Jack Apple) - $25
Dyno Nobel, Inc. (John Stoehr) - $25
I'he Ensign-Bickford Company (Dick Gotcher) - $50
Pon Coal Corporation (Steve Capelli) - $50
Iriangle Surety Agency, Inc.

(John Jacobs) - 2 - $50 bonds
Waorldwide Equipment (Terry Dotson) - $50 bond

FIBHING TOURNAMENT

Carter Machinery Company (John Humphries) - $75
Dyne Nabel, Ine, (John Stoehr) - $25

FICO, Ine, (John & Eda Bussey) - $50

Pan Coal Corporation (Steve Capelli) - $25

Potesta & Assoclates, Inc. (Dana Burns) - $50

NAME TAG DRAWING
Acordia Employers Service (Tom Cloer) - $50
Anderson of West Virginia (Dave Gettman) - $50
Arch Coal, Inc. (Peter Lawson) - 35 mm Camera
Artistic Promotions (Shannon Westerman) - |
Golf Bag

Bill and Marilyn Broshears - CD Player
Bright Enterprises (Bill Bright) - i

Golf at Glade Springs Resort
Cecil I. Walker Machinery Company

(Steve Walker) - $100
Crown Hill Equipment, Inc. (Chris Supcoe) - $100
Cummins Cumberland, Inc. (Jack Apple) - $50
Dyno Nobel, Inc. (John Stoehr) - $50
EICO, Inc. (John & Eda Bussey) - $50
The Ensign-Bickford Company
(Dick Gotcher and Mike Burrell) - $100

The Greenbrier (Lee Doggett) -

Weekend at The Greenbrier
Hitachi Construction Machinery

(Braxton Giriffin) - Briefcase
K & P Mining (Mike Perilli) - $50
Kanawha Eagle Coal, LLC (Jim & Kay Bunn) - $100
Nelson Brothers, LLC (Tony Nelson) - $100
Pace Carbon Fuels (Jim Treptow) - $100
Pen Coal Corporation (Steve Capelli) - $100
Pritchard Mining Company (Andrew Jordon) -

$100 (Schwabe Gift Certificate)

Rish Equipment Company (Dan Pochick) - $100
RMI, Ltd. (Dave Haden) - $50
Rudd Equipment Company (Bruce Meeker) - $50
United Central Industrial Supply (Jim Tate) - $100

FUN RUN
August Environmental, Inc.
(C. J. Cira & Benijie Greene) - $100
Cecil I. Walker Machinery Company
(Steve Walker) - $50
Cummins Cumberland, Inc. (Jack Apple) - $50
Dyno Nobel, Inc. (John Stoehr) - $50
The Ensign-Bickford Company
(Dick Gotcher and Mike Burrell) - $50
Nelson Brothers, LLC (Charlie Miller) - $100

ANNUAL MEETING PRiZE DONORS

GOLF TOURNAMENTS
Acordia Mid-Atlantic (Jerry Neal) - Big Bertha Driver
Anderson of WV (Dave Gettman) -

$10,000 Hole-In-One

August Environmental, Inc.
(C. J. Cira & Benjie Greene) - $100
Carter Machinery Company
(John Humphries) - $100
Cecil I. Walker Machinery Company
(Steve Walker) - $100
Dyno Nobel, Inc. (John Stoehr) - $50
EICO, Inc. (John & Eda Bussey) - $50
The Ensign-Bickford Company
(Dick Gotcher and Mike Burrell) - $50
Kanawha Eagle Coal, LLC (Jim & Kay Bunn) - $100
Long-Airdox Company (Andrew Paul) - Golf Bag
Logan Corporation (Joe England) - Golf Bag
Nelson Brothers, LLC
(Tab Hudson & Danny Perry) - $200
Pace Carbon Fuels (Jim Treptow) - $100
Pen Coal Corporation (Steve Capelli) - $100
Petroleum Products, Inc. (Tom Taylor) - $100
Rish Equipment Company (Dan Pochick) - $100
RMI, Ltd. (Charlie Morton) - $100
Rudd Equipment Company (Bruce Meeker) - $100
United Central Industrial Supply (Jim Tate) - $100

CHILDREN’S BOWLING TOURNAMENT
Austin Powder Company

(Herm DeProspero) - Trophies
Carter Machinery Company (John Humpbhries) - $25
Cascades Coal Sales (Flick Goldsmith) - $50
Cummins Cumberland, Inc. (Jack Apple) - $25
Dyno Nobel, Inc. (John Stoehr) - $25
Pace Carbon Fuels (Jim Treptow) - $50
Pen Coal Corporation (Steve Capelli) - $25
Triangle Surety Agency, Inc.

TRAP TOURNAMENT
Carter Machinery Company (John Humphries) - $50
Cecil . Walker Machinery Company
(Steve Walker) - $50
Dyno Nobel, Inc. (John Stoehr) - $50
EICO, Inc. (John & Eda Bussey) - $50
The Ensign-Bickford Company
(Dick Gotcher and Mike Burrell) - $50
Hitachi Construction Machinery
(Braxton Giriffin) - Hitachi Knife
Kanawha Eagle Coal, LLC (Jim & Kay Bunn) - $100
Nelson Brothers, LLC (Gary Self) - $100

TENNIS TOURNAMENTS
Carter Machinery Company
(John Humphries) - $100
Cascades Coal Sales (Flick Goldsmith) - $50
Cecil I. Walker Machinery Company
(Steve Walker) - $100
Cummins Cumberland, Inc. (Jack Apple) - $50
Dyno Nobel, Inc. (John Stoehr) - $50
The Ensign-Bickford Company
(Dick Gotcher and Mike Burrell) - $100
K & P Mining (Mike Perilli) - $50
Kanawha Eagle Coal, LLC (Jim & Kay Bunn) - $100
Nelson Brothers, LLC (Jon Giesen) - $100
Pen Coal Corporation (Steve Capelli) - $100
Pocahontas Land Corporation (John Payne) - $50
Skelly and Loy, Inc. (John Gunnett) - $100

BOWLING TOURNAMENT
Carter Machinery Company (John Humphries) - $50
Cascades Coal Sales (Flick Goldsmith) - $50
Cecil I. Walker Machinery Company

(Steve Walker) - $50
Cummins Cumberland, Inc. (Jack Apple) - $50
Dyno Nobel, Inc. (John Stoehr) - $25

(John Jacobs) - 2 - $50 bonds EICO, Inc. (John & Eda Bussey) - $50

Worldwide Equipment (Terry Dotson) - $50 bond
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Chap Shots

Lo

(Left) C.J. and Tami Cira show
that a family that competes in
the Fun Run together, stays to-
gether; (Bottom) Andrew Jor-
dan helps his son, Tyler, during
the children’s putting contest
and (Bottom left) Beth Daniels
attacks the net in the members’
tennis tournament.
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(Top) Pat Graney uses a
little body English on
Walt Dial’s putt during the
men’s golf tournament;
(Top right) Mary Supcoe
foot faults in the bowling
competition; and (Bot-
tom) Anne King makes a
recovery shot from the
sand trap in the ladies
golf tournament.

Green Lands/Fall 2000
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Company Pride

General Division Runner Up - Arch Coal

1st Place - “Buck Bunch” | Arch Coal gave the
“Bucks Bunch”

group a run for their
money this year, as

Company Pride awards are given
at the WVMRA Annual Meeting during
the Friday night “Coal Miners Party.”

Contestants are judged on their
display of shirts, caps or other ap-
parel as well as creativity.

The winner claims possession of
the traditional bronze lunch bucket
for the year, then receives a perma-
nent plaque commemorating the
award at the following year’s WWMRA
Annual Meeting.

Every year it is fun to watch the
gompetition among companies as
wall as everyone having a good time.

Perennial powerhouse of the
nineties, "Buck's Bunch,"
resurfaced to grab top honors in
the General Division. “Buck’s
Bunch” has been awarded top

honors eight times in the last 10
years.

they were named
Runner Up in the
Company Pride -
General Division.
Arch has placed in
the last three con-
secutive years.

Honorable Mention

Ford Coal Company

Another peren-
nial contender in
the Company
Pride - General
Division is the
Ford Coal Com-
pany. Every
year, everyone
on Kate’s Moun-
tain anxiously
awaits to see the
new and creative
t-shirts they
present for the
Company Pride
competition.




Company Pride

Associate Division

1st Place - Rish Equipment

After two years
straight seeing the
runner up spot,
Rish Equipment
captured top hon-
ors in the Company
Pride - Associate
Division this year
defeating last year’s
champion, Rudd

Equipment.

B

RENEWAL PARTS

KANAWHA STEEL & EQUIPMENT CO.
VALLEY AIR, INC.

Logan Corporation of- :
fers an innovative, ex- _ o STEPS
panding line of g o A i

reverse engineered L0 HANDRA"_S
non-complex expend- i '

able parts for a wide
range of OEM Mining
and Construction e
Equipment. Each partis|
guaranteed to fit the Al
original equipment. Y
Parts for front end load-|
ers, dozers, trucks and
graders are our spe-

claitys W “WE SUPPORT
What exactly are - ,.;;:_  ﬁgﬁﬁﬁﬂﬁﬁﬁ

non-complex renewal parts? ' " MINING”

Items such as steps, handrails, catwalks, Y ‘ '
grills, bumpers, hoods, fenders and _ ‘L'*—#._ A ® GUSSETS

quality parts, in many cases, have been
83Teﬂiggep;ice is far below the OEM’s ’ S " j . TANK COVERS

enhanced to be better than the original.
recommended selling price. Since the | 1 = S—
OEM probably did not manufacture this | R e PARTS FOR FRONT

ladders, which frequently get damaged or
destroyed during the normal course of B
operation and must be replaced. High T— TOP RAILS

| ={* GRAB IRON
Parts that look good when installed as ‘
replacements on your equipment.
How does Logan’s price CAB GUARD
part in the first place and since the
quality is as good, or better, the value is END LOADERS’
exceptionl, DOZERS, TRUCKS

How can | get more ) AND GRADERS ARE
information? OUR SELLING \ Yo i —f
Lour nearest Logan Dealer wil Sl {6 ALY 7.1 {8 LS R \_’_ OUR SPECIALTY.

send a representative to your BELOW THE <

site with samples for your c/

inspection and to quote the bes ORIGINAL e AT HIGH QUALITY
possible price and availability. 'S!
Dealer inquiries welcome. OEM s PR PARTS - ENHANCED
1 '800' 442_01 34 GUARANTEED TO FIT THE ORIGINAL | & TO BE BETTER THAN
MANUFACTURER’S EQUIPMENT ORIGINAL!
TO PLACE AN ORDER, OR FOR ADDITIONAL INFORMATION CONTACT:
CHARLESTON BRANCH PRESTONSBURG BRANCH HUNTINGTON BRANCH CLARKSBURG BRANCH MIDDLESBORO BRANCH
3000 Sissonville, Drive Rt. U.S. 321 North 555 West 7th Ave. 212 N. Ohio Avenue 200 U.S. Hwy. 25-E
P.O. Box 3203 PO. Box 126 P.O. Box 58, Box 1700 P.O.Box 8
Charleston, WVA 25332 Prestonsburg, KY 41653 Huntington, WVA 25706 Clarksburg, WVA 26302 Middlesboro, KY 40965
Phone: (304) 343-8801 Phone: (606) 886-8123 Phone: (304) 526-4750 Phone (304) 623-5670 Phone: (606) 248-2054
1-800-340-8801 1-800-844-8123 1-800-669-1967 1-800-473-0110 1-800-442-0134

Fax: (304) 343-8817 Fax: (606) 886-8627 Fax: (304) 526-4777 Fax: (304) 623-5676 Fax: (606) 248-2082



1999 Company Pride Winners

Bill Broshears (far
left), past WWMRA
chairman and Steve
Capelli current chair-
man, present a plaque
to Bill Shewey of
“Buck’s Bunch” as
last year’s winner in
the Association’s
Company Pride -
General Division.

Rudd Equipment

“Buck’s Bunch”

Bill Broshears (far
left), past WWMRA
chairman and Steve
Capelli current chair-
man, present a
plaque to Bruce
Meeker of Rudd
Equipment Company
as last year’s winner
in the Company Pride
- Associate Division.

More from Kate’s Mountain

(Above) Dancing is always
the popular after-dinner
activity as the group shows
that the electric slide is still
alive and kicking.
(Right) Maroon was the
featured color during Kate’s
Mountain as shown here
by (I-r) Dan Miller, WWMRA;
Myron Jones, Rish
Equipment; and Peter Lawson,
Arch Coal. Is this a coinci-
dence or does the new
WVMRA chairman’s
almamater have any
influence with their choice
of color?




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,

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

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

u with the right equipment, 21 convenient locations and

gD S RO o

Your Hard Work!

Daniels Law Firm

* Mechanic’s Liens e Federal and State Court of Claims
e Materialman’s Liens e Prompt Payment Act

e Payment Bond Surety Claims ¢ Mediation

¢ Miller Act Claims e Arbitration

Call 342-6666

12th Floor e One Valley Square ¢ Charleston, West Virginia



Thanks to the &ponsors of the Associate Members’ Reception

ACORDIA OF WEST VIRGINIA GRESS EQUIPMENT COMPANY
AMERICAN ELECTRIC POWER GUTTMAN OIL COMPANY
AMHERST INDUSTRIES, INC. HENSLEY INDUSTRIES, INC.
ANDERSON OF WEST VIRGINIA HITACHI CONSTRUCTION MACHINERY CORP.
APPALACHIAN TIRE PRODUCTS, INC. JACKSON & KELLY PLLC
AQUA-FIX SYSTEMS LINCOLN LEASING COMPANY, INC.
ARTISTIC PROMOTIONS LOGAN & KANAWHA COAL COMPANY, INC.
AUGUST ENVIRONMENTAL, INC. MARSHALL MILLER & ASSOCIATES
AUSTIN POWDER COMPANY NELSON BROTHERS, LLC
BECKWITH MACHINERY COMPANY PACE CARBON FUELS, LLC
BENSON INTERNATIONAL PETROLEUM PRODUCTS, INC.
BLACK DIAMOND CONSTRUCTION PIONEER MID-ATLANTIC, INC. .
BOWLES RICE MCDAVID GRAFF & LOVE POCAHONTAS LAND CORPORATION ;‘;‘:;',:iflf‘in"sfi;z"“bzft°:‘?e*:;g;i
CAPERTON ENERGY POSKAS OIL & SUPPLY COMPANY <till njoyed the ovent.
CARTER MACHINERY COMPANY POTESTA & ASSOCIATES, INC. (Above) Kris Levy speaks with
CASCADES COAL SALES REPUBLIC INDUSTRIES M‘i'r:i:::: r;z:eorg'e’tﬁ"j‘;‘g o
CECIL I. WALKER MACHINERY COMPANY RISH EQUIPMENT COMPANY Troitino and Anne King; and
CENTRAL CONTRACTING, INC. . RMI, LTD. (Left) Dick and Louise Urda
COTIGA DEVELOPMENT COMPANY ROBINSON & MCELWEE, LLP enjoy the feception.
CRISTE ENGINEERING SERVICES RUDD EQUIPMENT COMPANY
CROWN HILL EQUIPMENT, INC. SKELLY AND LOY, INC.
CUMMINS CUMBERLAND, INC. SUMMIT ENGINEERING, INC.
DANIELS LAW FIRM TRIAD ENGINEERING, INC.
DRILTECH/MISSION TRIANGLE SURETY AGENCY, INC.
DYNO NOBEL, INC. TURNER & COMPANY, PA.
EICO, INC. UNITED CENTRAL INDUSTRIAL SUPPLY
THE ENSIGN-BICKFORD COMPANY UNITED NATIONAL BANK
EUCLID-HITACHI HEAVY EQUIPMENT VIBRA-TECH ENGINEERS, INC.
FIRST UNION NATIONAL BANK WESTERN POCAHONTAS PROPERTIES LP
GREEN MOUNTAIN COMPANY WOPEC

GREER INDUSTRIES, INC. WORLDWIDE EQUIPMENT




Cecil I. Walker Machinery Co.

At Walker Machinery Co., we’re like family - over

600 strong. We have family values. We value our
communities, our neighbors, and most of all, our

customers.

For nearly 50 years, dedicated Walker Machinery
employees have supported the West Virginia codl
industry with dependable, responsive service. You

can’t go wrong with an attitude like that.

And that’s the Walker Difference!

Walker [H:\4

Charleston

Houte 00 Last
Gharleston, WV 26015
(404) D4D-6400

Parkarsbirg Logan

A010 Emaruon Ave, Houte 10
l*nrknrnl)mH WV 26101 Rita, WV 25619
(404) 424-0200 (404) 762-0300
Summaravilio Huntington

U156 Maln Stroot Ba7 Adams Ave,

Bummaoraville, WV 26661 Huntington, WV 25704
(304) B72-4300 (404) b26-4800

Beckley

Route 16

Crab Orchard, WV 25827
(304) 253-2706

Jackson, Ohio
1477 Mayhew Rd.
Jackson, OH 45640
(740) 286-7566
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Visit our web site!
www.walker-cat.com
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Presidential Candidate, George W. Bush,
Visits West Virginia for a Second Time

For the second time in two months, Texas
Ciovernor and Presidential Candidate, George W.
Bush, made the trip to West Virginia, two times
more than his opponent, Vice President Al Gore.

On October 2nd, Bush stopped in
Huntington and was greeted by sky divers,
[ireworks and a erowd of close to 5,000 enthu-
siastic people in the city’s Harris Riverfront
Park.

A large group of people working or associ-
ated with the coal industry, packed the stage to
support Bush whlle he spoke to the cheering
crowd. o

“I wanted to stop off in a state'where I have a
good chance of winning and where the stop
would have an impact,” Bush said in an inter-
view with the Daily Mail after a rally here.
Monday. “People in West Virginia are goingto
hear that I came.” .
ln Bush 5, first visit, Dick Kimbler, president

ccted. Such technology co
Cichieye encrgy independe

it as an opportunity to make the United States
less dependent on foreign oil.”

Gov. Cecil Underwood, who preceded Bush
on stage.as he did in the candidate’s first visit to

"~ the. state, sa1d hundreds of miners in West Vir-

ginia ‘have lost their jobs because of the current
administration’s anti-energy policy.:

In Bush’s previous visit, Underwood is
famous for his statement that Vice President
Gore would only be interested in the military if -,
someone. told him “that the Navy Seals.are o &y
the Endangered Species L‘]St . B %
{ a coup for the coal mdustry s tﬁ%t
aﬁv"es Qggem_the only onw ave

e need for a
at” for issuing

Raney said the two talked
more “consistent, dependable fi
mining permits. '

o, |

. ﬁh;gIVés two thumbs
0 a cheenr?g crovtgﬁﬁl!é.I qf

gton s

more tﬁan "coal representa-

tives show their support for
Bus wh:le on stage° (bottom)
: 'V rglnra Governor, Cecil
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Ground Broken for New Golf Course

on Mountaintop Mining Operation

Ground was broken in Au-
gust on a mountaintop mining
site that will soon be transformed
into the Twisted Gun Golf Course
located just outside of Gilbert in
Mingo County.

The 18-hole course will en-
compass approximately 230
acres, including about 10 acres
of wetlands that did not exist
prior to the mining operation. In
time, the developers hope that the
course will become part of the
proposed West Virginia Golf
Trail.

About 200 people were
present to hear West Virginia
Governor Cecil Underwood, as
well as other state elected offi-
cials, discuss the positive future
of post mining land sites such as
this one.

In 1995, Mingo Logan Coal
Company, Pocahontas Land Cor-
poration and Premium Energy
Corporation entered into an

agreement for the mining of the
Low Gap surface mine,
which is part of the Mingo
Logan mining complex in
Wharncliffe.

The three companies
jointly agreed to pursue the
development of a golf
course as the mine’s post-
mining land use. After securing
permit approval from the West
Virginia Department of Environ-
mental Protection, the three com-
panies set up accounts to accrue
money for the construction of the
course.

Once
com-
pleted,
it is antici-
pated that the

“The Twisted Gun Golf course will be

Course will provide a wonderful
recreational opportunity for the
people of southern West Virginia.
Furthermore, as one of the few
links-style courses in the state,
Twisted Gun should attract golf-
ers from all over the region,” said
Clifton Frye, president of Mingo
Logan Coal Company.

Fall 2000/Green Lands

turned over to the Mingo County
Redevelopment Authority or a
similar public entity, which
would then seek to find a suit-
able operator.

The course is scheduled to be
completed in the fall of 2001 and

will be open to the public.
(Continued on page 36)

(Above) An artist’s drawing of the
18-hole Twisted Gun Golf Course,
being built in Mingo County. (Left)
(I-r) Danny Smith, Pocahontas
Land Co.; Clifton Frye, Mingo Lo-
gan Coal Co.; West Virginia Gover-
nor Cecil Underwood; and Don
Nicewonder, Premium Energy,
pause for a moment in front of the
future golf course after the ground
breaking ceremony. The three
companies formed a partnership
to make the mountaintop mining
operation a golf course as a post-
mining land use.

[
~—

The DML comprises a family of diesel-powered blusthﬁié.-'&tf‘_ |
mounted on a heavy-duty excavator-type undercarriage for
nominal hole sizes from 6 to 9-7 /8 in. (152-251mm). Tt is

available in multi-pass versions of 30 or 35 ft. (9.1 or 10.7m)

steel changes with bit loading forces for rotary.drilling of

60,000 Ib. (27,000kg) at up to 1,900 CFM bail

- High production downhole drilling

re compressor options of u

For more information on Inger.si;iil-rkund Blasthole Drills,

: contact Anderson of West Virginia.
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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




est Virginia Governor Cecil Underwood, accompanied by

several other state elected officials came to the Mingo

1 County Wood Products Industrial Park to particpate in the
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dedication on October 3rd. When all was said and done, the park

became known as the “James H. ‘Buck’ Harless Wood Products

Industrial Park,” after a great entrepreneur.

“I don’t think anything will ever take the
place of coal,” said Mike Whitt executive direc-
tor of the Mingo County Redevelopment Author-
ity. “But, this is a step in the right direction to
provide some jobs that, as coal plays out, we’ll
have to offer our folks who are very skilled
laborers in the mining industry who can be
trained to work in the wood industry.”

A crowd of about 1,000 people, that were on
hand for the official ribbon cutting ceremony,
took up a very little space inside the building
that stretched 82,000 square feet and is designed
to be the hardwood flooring facility. They
listened to Gov. Underwood, Harless and several
others tell their own tales of how a dream
became a reality.

The industrial park is located on a mountain-
top mining site that was reclaimed by Arch Coal,
at its Hobet 07 site. The official ground breaking
ceremony was January 7, 1999 headed by

Mingo County Redevelopment Authority
officials.

“It’s going to be a dry-kiln operation and a
hardwood flooring manufacturing plant,” Whitt
said. “It’s going to create approximately 100 jobs
— 15 to 20 at the dry-kiln and somewhere
around 75-80 at the hardwood flooring plant. We
anticipate there will be 1,000 jobs in 10 years.”

Phase one of the project includes a central-
ized lumber storage area, lumber processing
facility, lumber pre-drier, a battery of dry kilns,
boiler and silo. The first shell building will
house a hardwood flooring manufacturing and a
second shell building will serve as a warehouse
for kiln dried lumber.

When at full capacity, it estimated that the
park will produce more than 10 million board
feet of lumber every year with its 12 dry kilns.
This will allow lumber companies to sell fin-
ished products to area businesses.

“You can’t accomplish anything without friends.

These are my good friends and it’s easy to work to-

gether when you’re friends.”

James H. “Buck” Harless
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Gov. Cecil Underwood cuts the ribbon for the James
H. “Buck” Harless Wood Products Industrial Park dur-
ing the dedication ceremony on October 3rd. On
hand for the cutting were (I-r): Mike Whitt, Del. Harry

Officials of the MCRA purchased 680 acres
from Georgia-Pacific, Cole and Crane and Ark
Land Company.

Although MCRA officials said that the
reclaimed site was selected due to the degree of
the level land compared to any other site in the
area there was still needed site prep before
construction.

“We could have saved money if the company
was allowed to keep the land flat when they were
finished mining,” Whitt said. “The cost of site
prep for the entire area is projected at a half of a

Keith White; Del. Steve Kominar; Senate President
Earl Ray Tomblin, Gary White, James H. “Buck”
Harless, Curt Fletcher, Gov. Cecil Underwood, Paul
Gonzalez, Tom Talbot, and John Woolsey.

million dollars.”

The three limited liability corporations that
partnered together with the MCRA to make this
project possible were International Industries,
Gilbert, W.Va.; Glen Oak Lumber, Montello,
Wisc. and Columbia Forest Products, Portland,
Ore.

Whitt said the wood products park is a start
at diversifying the economy of southern West
Virginia.

“The coal industry has been the backbone of
everything that’s happened in southern West

“The coal industry has been the backbone of every-
thing that’s happened in southern West Virginia, but
it’s not fair to them to carry the whole burden. I
think it’s our challenge to bring in other business.”

Mike Whitt

Fall 2000/Green Lands

Virginia — all our lives and our father’s lives,”
he said. “It’s not fair to them to carry the whole
burden. I think it’s our challenge to bring in
other business.”

The project was initiated by James H.
“Buck™ Harless who questioned years ago, why
a furniture business could not be built in Mingo
County.

The funding breakdown on the $28 million
industrial park is $6 million in state and federal
grants, $8.6 million in conventional financing
and $13.4 million in private investments.

Tom Talbot, chairman of Glen Oak Lumber
and Milling, Inc., of Wisconsin, recalled being
asked six years ago to bring his company to West
Virginia.

“Three years ago, we needed more flooring
production, so I called Gary White to see if the
offer still stood,” Talbot said noting that there is
about one million acres of forestland backing
this facility, more than any other producer in the
nation.

While guests spoke of the many hours spent
to make this facility a reality, it was Harless, who
received what can be called the greatest reward
for his efforts, having the park named after him.

“You can’t accomplish anything without
friends,” he said. “These are my good friends
and it’s easy to work together when you're
friends.”

Gov. Cecil H. Underwood described Harless
as a hard working and successful businessman

James H."Buck Harless
Wood Products
Industrial Park

Mike Whitt, (second from right) executive director
of the Mingo County Redevelopment Authority pre-
sents James H. “Buck” Harless with a sign after
the park was officially designated the James H.
“Buck” Harless Industrial Park during the dedica-
tion ceremony. On hand for the official presenta-
tion were (I-r) Gov. Cecil Underwood, Dan Moore,
Gary White, Harless, Whitt, and Curt Fletcher.

with whom he has had a long-standing and close
friendship.

Many speakers that day gave credit and
praise to Harless for also being the driving
force behind the successful completion of the
products park.

“For years I hounded Mr. Harless at every
opportunity, asking him why we couldn’t have
this type of facility in the county,” Whitt said.
“Without him we wouldn’t be here today cel-
ebrating this occasion.”

The James H. “Buck” Harless Wood Products Industrial Park was built on a mine site reclaimed by Arch
Coal. The facility is expected to produce about 100 new additional jobs each year for the next 10 years.

Green Lands/Fall 2000
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It‘ Vecellio & Grogan, Inc.

Celebrating Over
60 Years
in the Construction
Industry

Serving the
Construction
Needs of the Mid-
Atlantic,
the Southeast, and .

Beyond. .. & %%

4 Heavy/Highway @ Site Preparation
¢ Coal Mining Development

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

TRIZANCLE

SURETY AGENCY, INC.

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

Let us add a farming dimension to your seeding needs

ot'a 2,

Reclamation
Summersville, WV

Specializing in

« Land Reclamation
 Hydroseeding

* Erosion Control

Robert Gene Bell, Jr.
(304) 872-6183

Robert Gene Bell

Rt. 1 - Box 373A
Summersville, WV
26651

Phone (304) 872-3749
FAX (304) 872-6891

b Model 790
el 7

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

3.0 GPM @ 2000 PsI

2.2 GPM @ 1000 PSI

550
Series

Engine Driven Hot Water _
Pressure Washers

1200
Sorles

16 hp
Engine

Calcium Chloride
(for dust control and road stabilization)

TOLL FREE WV Hotsy
Equipment Company
1 '800'369'4687 Charleston
Clarksburg
® A Full Service Company L%xmgtunl.\li((:Y
LN 2 = 26 Years enver,
America’s No. 1 Cleaning System For Over 26 Years
Lease Purchase Available on Credit Approval CALL FOR A
Hot & Cold Water Washer To 4000 PSI Competitively Priced FREE DEMO! @
For Best Dollar Value. Lease Payments As Low As Low As $97.00 Per WE SERVICE
Month On Hot Water Systems. R SELL! e
WIAT WE SELL Full Line
CLEAN Of Cold
BURN e
= . Washers
Multi-0il Heating Systems
We have a full range of pressure washers « hat & cold to 3000
PSI = on site s ce = full inventory of parts = full line of EPA
hﬂ approved deter; omated parts washers = oil
4 seperators * EPA approved
CHARLESTON Automatic Parts Washers

1-800-369-4687

CLARKSBURG
1-800-583-7121

« 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

= Endorsed by General Motors

« Provide the largest, factory-trained dealer network in the industry

= The overwhelming market share leader

Environmentally friendly hot water
cleaning.

Cagle
CARBON, INC.

Water Treatment Chemicals

321 CHESTNUT HILL ROAD
SUMMERSVILLE, WV 26651
DISPATCH (304) 465-0941

TODD A. DEAN, PRES.
HOME: (304) 872-4176
PAGER: 1-800-982-2327
PIN # 4176




Twisted Gun Golf Course (from page 28)

Rain couldn't stop the ground breaking cer-
emony for the Twisted Gun Golf Course which
is being constructed on a mountaintop mining
site in Mingo County. In 1995, Mingo Logan
Coal Co., Pocahontas Land Corp. and Premium
Energy Corp. entered into an agreement to
build the golf course once the coal has been
removed from the site. The 18-hole course will

cover 230 acres and is scheduled for comple-
tion in fall of 2001. Pictured in the official
groundbreaking are (I-r): John Rader, Terry
Sammons, Danny Smith, Clifton Frye, Gov.
Cecil Underwood, Del. Steve Kominar, Mike
Castle, Senator Truman Chafin, Chief Justice
Spike Maynard, Del. Harry Keith White, and
Don Nicewonder.

“Qil is our Product — Service is our Business”

Beckley Bluefield, VA
(540) 326°1503

(304) 2563000

¢ ) PETROLEUM
g PRODUCTSnc

Charleston
(304) 926+ 3000

Logan Pineville Williamson

(304) 7523900

(304) 732+6808

(304) 235+2234

Bolt-On Segments & Heel Plates Available
from Crown Hill
Equipment,inc.

Quality manufactured
Bolt-On Segments &
Heel Plates

by GH Hensley for
Caterpillar 980, 988,
& 992 loaders.

BOLT-ON SEGMENT WITH RIBBED
BOTTOM IS EXTRA THICK

* Durable heat-treated steel castings

* Half-arrow design: increases penetration and reduces wear to the leading edge
* Accepts O.E.M. bolt and nut or standard size plow bolts and nuts

* Ribbed-bottom design traps material to greatly reduce wear of our cast parts

e Thicker material on the bottom extends wear life beyond O.E.M. flat plate

Bolt-On
Heel Plate

Hensley Cast Steel Bolt-On Heel Plates

Replace Cat O.E.M. Flat Rolled Plate.

Machine Cat Hensley
Model 0.E.M. Part #
980C 7V0910
973 orveiog | TVORIOHX

ok tﬁf 6Y3609
: \ 988 or 9vs793 | SY3609HX
- Right-Hand

Sogment

Left-Hand

Segment
6Y3610

or 6W0276 OY3010HX

Center 992

BOTTOM VIEW OF
Segment

LOADER BUCKET

P4

Crown Hill Equipment, Inc

Box 210, Hansford, WV 25103-0210
304/595-4111
inside WV 1-800-950-4445
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Capelll (from page 6) -
must attack these issues head-on. a S s I e

“I don’t think the general public is aware
can’t stress enough the value of sticking together =
as an ;lssociationbto combat the assaultin ogur ReCIamatlon ] Inc-
industry. We must, as a unified voice, work
closely with our state and federal representatives
on current issues. And, just as importantly, we
must provide a factual, reasonable voice in the ST AND B ACK
public arena that will help people make that
connection.”

Steve said that although he has watched coal
prices drop year after year, he continues to remain AND V\/ ATCH
optimistic about the industry.

“As far as [ can see, there is no practical, eco-
nomic alternatives to coal powered electricity,” he

said. “What else is there? Coal makes up 95 per-
cent of the nation’s fossil-fuel reserves,” he said.

Steve and his wife, Carolyn, reside in Charles-
ton and have two children, Greg and Amy.

GROW'!

Members Elected to
WVMRA Board of Directors

Several members were newly elected to the
WVMRA Board during the 34th Annual Meeting
in White Sulphur Springs, on August 3-5.

[ ] [ ] L ]
We specialize in
Those elected to the board were Jim Campbell,

Cabin Creek; Pat Graney, Charleston; Gary o hYdl‘OSCEdiﬂg
Patterson, Bickmore; and Tim Zeli, Charleston.
e dust control

e straw blowing

MAGNETITE For Your PREP PLANT

SERVICE
IS THE . .
HEART Charles Massie, President
OF OUR
BUSINESS P.O. Box 349 e Bradley, WV 25818
Akers Supply, Inc. Akers Magnetite, Inc. (304) 877-64600 FAX 877-6462
Matewan, W. Va. Ceredo, W. Va.
304/426-4422 304/453-2222
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Coal Calendar 2000

October November

19 Tug Valley Mining Institute 3-4  West Virginia Mining and Recla-
Meeting, Larry Joe Harless Cen- mation Board of Directors Meeting,
ter, Gilbert, WV. Speaker - Ben Lakeview Scanticon Resort & Con-
Greene, president West Virginia ference Center, Morgantown. Contact
Mining and Reclamation Asso- Patty Bruce (304) 346-5318.
ciation. Call (304) 664-4006 for
dinner reservations. 14 6th Annual West Virginia Economic

Outlook Conference, Charleston

19-21 West Virginia Coal Associa- Marriott Hotel, Charleston. Contact
tion Fall Membership Meet- Janet Lemunyon (304) 293-7831.
ing (WVU vs. Notre Dame)

Lakeview Scanticon Resort & 14-16 Bat Conservation and Mining: A

Conference Center. Contact: Technical Interactive Forum, Air-

Sandi Davison, (304) 342- port Hilton, St. Louis, MO. Contact

4153. Kimery C. Vories, OSM, (618) 463-
6463.

19-21 Kentucky Coal Association

Annual Membership Meet- 16-17 Kentucky Mining Institute 61st An-
ing, Marriott Griffin Gate nual Meeting, Lexington Center’s

Resort, Lexington, KY. Heritage Hall, Lexington, KY. Con-
Contact Mike Musulin tact Geanita Caylor (606) 257-2820.

(606) 233-4743,

21-23 Coal Lab T ici SES
- oa. .a oratory Technician SMTWTF S
Training, Western Kentucky 1 2 3 4 5 6 7
University, Bowling Green, KY. 8 9 10 11 12 13 14
Contact Geaunita Caylor (859) 1516 17 18 19 20 21
22 23 24 25 26 27 28
257-2820. 29 30 31

25th Annual (KY) Governor's

Conference on the Environ- November
ment, Embassy Suites, Lexing- SM TWT F §
ton, KY. Contact the NREP I 2 3 4

binet at (502) 564 5 6 7 8 910 11
Cabinet at (502) 564-3350. 12 13 1415 16 17 18
19 20 21 22 23 24 25

27 28 29 30

Green Lands/Fall 2000
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The Pyrolusite Process®:

A Bioremediation Process
for the Abatements of Acid Mine Drainage

By:
William J. Vail, Ph. D. President
and Robert K. Riley, Ph. D., Vice President
Allegheny Mineral Abatement, Inc.

Since the beginning of coal mining in the
Appalachian Mountains over 150 years ago,
acid mine drainage (AMD) has had a major
impact upon water quality of the streams. It
is estimated that over 5,000 miles of streams
are impacted in Pennsylvania alone.

Most AMD is caused by a natural occur-
ring soil bacterium, Thiobacillus ferroxidans,
which oxidizes the sulfide in pyrites associ-
ated with bituminous coal to produce sulfuric
acid. This acid extracts metals from the as-
sociated rock and clays to produce soluble
metals such as iron, manganese, and alumi-
num in the water. The water also contains high
amounts of sulfate, low pH, and high acidity.

There have been numerous attempts to
remediate these pollutants. Most attempts
have been made using chemical methods to
neutralize the sulfuric acid. The addition of
caustic or limestone decreases the acidity,
raises the pH and precipitates the metals as
hydroxides or carbonates. These methods re-
quire metering devices to add the alkaline
substances, and are labor intensive.

Manganese, in particular, is difficult to re-
move since the hydroxide forms at a pH above
9.5 using caustic soda and neutralization is
required before the water can be discharged
back into the stream. The manganese hydrox-
ide Is collected in settling ponds and must be
periodically taken to landfills. SAPS systems

Fall 2000/Greon Lands

or reaction with limestone don’t effectively re-
move manganese.

Wetlands were found to remove some
metals from AMD over 40 years ago. Man-
made cattail wetlands were thought to be ef-
fective, if designed using mushroom compost.

It was first believed that the cattail plant
removed the metal, but it was later realized
that microorganisms, namely sulfate reduc-
ing bacteria found naturally growing anaero-
bically in the compost, produced hydrogen
sulfide, which reacted with some of the met-
als. These sulfate reducing bacteria, mainly
members of the genus Desulfovibrio, grew
well and produced hydrogen sulfide during
warm weather.

However, during cool to cold weather, their
activity slowed and little H,S was produced.
Wetlands only work well in the warm months
of the year. These wetlands do not remove
manganese. One should note that if the com-
post of the wetlands should go aerobic, then
naturally occurring Thiobacillus ferroxidans
would generate sulfuric acid and produce
AMD from the metal sulfides in the wetland.

Ideally, the best technique to remediate
AMD would be a microbiological system,
which would regenerate itself. If the proper
microorganisms are selected, they would ad-
here to limestone rocks, grow and be active
over a wide temperature range in the pres-

ence of oxygen, and would be non pathogenic
to animals or plants. In addition, if the bacte-
ria would etch away small amounts of lime-
stone as they grow and reproduce, the lime-

stone would neutralize acids, reduce acidity,.

produce alkalinity, and raise the pH of the
AMD. The Pyrolusite Process® is an ideal
treatment that meets the above requirements.

Over the last 15 years, we have been in-
terested in naturally occurring metal-oxidiz-
ing bacteria. These microorganisms may de-
rive some of their energy by the oxidation of
soluble metals to insoluble metal oxides.
Some iron oxidizing bacteria are commonly
found growing in streams impacted by AMD.

We obtained a sample of water in
Somerset County, Pennsylvania early in the
1980’s and found microorganisms in this wa-
ter sample which could oxidize manganese
to insoluble manganese dioxide. The isola-
tion of these organisms was a difficult task. It
was necessary to devise new culture tech-
niques and new media to isolate and grow
them in pure culture.

Once these isolation and culture tech-
niques were perfected, manganese-oxidizing
bacteria could be isolated and cultured from
various waters and kept growing in a culture
collection. Presently we have a culture col-
lection of over 60 microorganisms that will oxi-
dize iron, manganese, and aluminum under
various environmental conditions.

Over the last eight years, we have ap-
plied the Pyrolusite Process® to AMD in sites
in Pennsylvania, Maryland, and West Virginia.
In every case, the microorganisms in the Pro-
cess removed iron, manganese, and alumi-
num, eliminated acidity, increased alkalinity
and pH of the water from each site and have
continued abating these pollutants up to the
present time. These sites now discharge wa-
ter, which comply with EPA standards. In fact
at a Buffalo Coal site in Maryland, there was

a release of bond by Maryland. There has
been bond reduction in Pennsylvania when
the Pyrolusite Process® has been employed.

In some of our early experiments, we tried
to inoculate microorganisms into wetlands,
hoping to establish a population of these mi-
croorganisms. There is a fundamental law of
ecology; however, two organisms cannot oc-
cupy the same spot in an ecosystem at the
same time. The organisms we introduced into
the wetland would have to occupy sites al-
ready occupied by other microorganisms,
such as other bacteria, fungi, algae, and pro-
tozoans.

We realized that it would be necessary for
us to design a new ecosystem for new sites
for our microorganisms to occupy. We had
experimented with a limestone system in the
laboratory and found that the metal oxidizing
bacteria would adhere to the surface of lime-
stone. We discovered that, during their growth
and metabolic processes, the microbes etch
away small amounts of limestone, which dis-
solved into the water. The dissolved limestone
decreases acidity, increases alkalinity, and
raises the pH of the water.

In another laboratory study we wanted to
determine what growth substances would be
necessary to maintain the population and ac-
tivity of these microorganisms. We tested two
waters from the same seep. First we took a
water sample directly from the seep as it arose
from a rock outcrop. The second water
sample we took from the end of a man-made
wetland into which the first seep water ran. A
laboratory study was undertaken on both
waters. We had first seep water itself, then
seep water plus limestone, and then seep
water plus limestone plus microorganisms in
each of three reaction vessels.

The other conditions were also in three
separate reaction vessels. They were wetland
water by itself, wetland water plus limestone,

Green Lands/Fall 2000
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and finally wetland water plus limestone plus
microorganisms. To all six containers we
added manganese to achieve the same man-
ganese level of 75 mg/L. We sampled each
bucket every two hours and determined the
manganese concentration. Figure 1 shows the
results of this experiment.

As it can be seen from Figure 1, water
alone had really no effect upon the removal
of manganese from the level of 75 mg/L. There
is a modest reduction of manganese with the
water plus limestone. This reduction can be
attributed to manganese adsorbed on sites
on the surface of limestone. Once these ad-
sorption sites have been occupied, then there
was no additional removal.

However, when water plus limestone plus
microorganisms were used, there was a
marked reduction in the manganese level in
the water. This reduction kept up until we
ended the experiment after 24 hours.

Comparing seep and wetland water with
limestone and microorganisms, a legal EPA
standard of 2 mg/L was achieved at 16 hours
for the wetland water, limestone, and micro-
organisms. The comparable seep water was
still falling and probably would achieve legal-
ity in about 48 hours.

It could also be seen that there were some
substances derived from the wetland that
stimulated manganese removal as compared
to nutrient-free seep water. Remember that
both the seep water and wetland water came
from the same seep. We think that there are
some nutrients produced from decomposition
of vegetation or from the composted mush-
room manure in the sediment in the wetland
that stimulated the microbes to remove man-
ganese.

Also notice that there is a different point
at zero time on the y-axis. There is a lag time
from the time we took the sample and ran the
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manganese. During this lag time there was
significant manganese removal, especially
when the sample contained manganese, lime-
stone, and microorganisms.

From these and other laboratory experi-
ments, we determined that the optimum con-
ditions for manganese removal by our mix-
ture of microorganisms would be to establish
a treatment bed lined with a polyethylene liner,
filled with limestone and water, and then in-
oculated with a specific mixture of metal oxi-
dizing bacteria. This bed should be preceded
by a wetland.

To achieve optimum metal removal, the
size of the bed should be such size to give
the AMD a 3-day retention time. To give the
best alkalinity, the limestone should be at least
87% CaCQ, equivalence. The limestone
should cover the surface of the water at least
1 foot in depth to eliminate light to the water,
preventing the growth of algae. A liner is used
for two reasons: to segregate the water and
metal oxidizing bacteria from competing mi-
croorganisms in the soil, and in the case of
drought, keep the bed with its microorgan-
ism hydrated.

To evaluate a particular site, we require two
years of flow data so that we can determine
the size of the treatment bed. We like to de-
sign a treatment bed, which will emit water in
compliance to EPA standards 12 months of
the year. On this account, we believe it is
folly to use average flows; instead we design
the bed for peak flows. We also require test
results of metal loading data submitted to
state regulatory agencies, to determine the
metal loading of the seep over the 12 months
period

We take a water sample of the particular
seep or seeps, which will represent the total
metal loading that will be treated. In our labo-
ratory we select particular isolates of micro-
organisms from our culture collection which

will grow, reproduce, and quickly reduce the
metal loading of the water sample. Once the
particular mixture of microorganisms to be
used have been selected, larger amounts of
seep water and limestone from the quarry that
will be used for the treatment bed will be col-
lected. These materials will be transported to
our laboratory and inoculum will be cultured
to inoculate the treatment bed for that and
only that particular seep. We don’t leave any-
thing to chance. If the organisms are matched
to the specific seep water and limestone, we
can be assured that the inoculated treatment
bed will be successful. It usually takes a mini-
mum time of about 3 months to accomplish
the selection and culture of the inoculum.

It is generally a good idea to construct and
plant a small wetland to service the treatment
bed the year preceding the construction of
the treatment bed. This time interval will al-
low all the bacteria from the mushroom com-
post used in the wetland to be washed out. If
good preplanning is used, time will be avail-
able for the preparation of inoculum.

Once the treatment bed is constructed,
limestone added and filled with water, then
both solid inoculum (bacteria coating lime-
stone grown in the laboratory) and liquid in-
oculum of bacteria are added.

There is a specific window of opportu-
nity for inoculation of the treatment bed.
Since we are dealing with living bacteria,
these organisms are temperature sensitive
for their growth and spread. Warm water
temperatures encourage the rapid growth
and development of these microorganisms.
The longer the period of warm water tem-
perature, which is reflected by the ambient
air temperature, the better growth, spread,
and colonization of limestone will occur. So
to achieve maximum growth, spread, and
colonization, early May or early June is op-
timum for inoculation.
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The following graphs represent data taken
from a single site, the Wilson Tipple site of
Buffalo Coal Co. representing AMD coming
from coal refuse. This site was inoculated in
1992 and has performed well since that time.
In fact, the State of Maryland has released
the bond at this site. One site in Pennsylva-
nia using the Pyrolusite Process® has had a
reduction of bond by Pennsylvania Depart-
ment of Environmental Protection. It can be
seen from Figure 2 for that for over a three-
year period iron was effectively removed from
this AMD and the iron effluent never exceeded
the EPA iron standard. Note that the y-axis is
log [Iron]. In most cases the iron was reduced
to between 0.1 and 1.0 mg/L.

Figure 3 represents the removal of man-
ganese and is represented as log [Manganese]
in the figure. There was a sampling error dur-

ing the first year of sampling. Instead of sam-
pling directly at the outlet of the treatment bed,
the technician sampled at a site 20 feet be-
low the outlet of the bed. Between the outlet
of the bed and the sampling site, another
seep, which contained about 8 mg/L manga-
nese, joined the effluent from the bed. We
found this sampling error, ditched the seep
to the top of the treatment bed and the treat-
ment bed successfully removed the manga-
nese and produced effluent below the EPA
standard.

During the growth process, the bacteria
inoculated into the treatment bed adhere to
the surface of the limestone. As the bacteria
grow, they etch away small amounts of the
calcium carbonate, which dissolves in the
water of the AMD. Results in an increase in
alkalinity with a concomitant elimination of
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Figure 3 REMOVAL OF MANGANESE BY THE PYROLUSITE PROCESS® AT THE WILSON TIPPLE SITE
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acidity as can be seen from Figure 4. In some
cases, at the effluent from the bed calcium
sulfate precipitate can be observed.

As with the increase in alkalinity, there is a
change in pH of the AMD (Figure 5). The cal-
cium carbonate neutralizes the acids and the
pH is usually above pH 7 in the effluent wa-
ter. In cases where the pH is lower than 7,
there are unusually high flows from the seep
during winter snowmelts or high rain. The
Wilson Tipple site was the second site em-
ploying this bioremediation process. Beds are
now designed larger to accommodate high
flow events.

At the Wilson Tipple site, the AMD contained
about 15 mg/L aluminum, but due to the result-
ing high pH, the aluminum precipitated as the

insoluble aluminum hydroxide. This precipita-
tion usually occurs above pH 4.6.

Presently, we have 11 sites in operation
and six additional sites under construction
and awaiting inoculation. We anticipate simi-
lar results for these six additional sites The
first site was inoculated in May 1991 and has
successfully removed manganese, iron, alu-
minum, eliminated acidity, increased pH and
alkalinity to below EPA standards.

There is an additional feature of the Pyro-
lusite Process®, which make it unique among
AMD treatment systems. A completed treat-
ment system has no standing water but re-
sembles a gravel pile. There is no need to
fence the treatment system and there is no
possibility that an intruder might drown.
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Figure 5 CHANGE OF pH BY THE PYROLUSITE PROCESS® AT THE WILSON TIPPLE SITE
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The optimum conditions for
manganese removal by our
mixture of microorganisms
would be to establish a treat-
ment bed lined with a poly-
ethylene liner.

Once the treatment bed is constructed,
limestone added and filled with water,
then both solid inoculum (bacteria
coating limestone grown in the labora-
tory) and liquid inoculum of bacteria are
added.

Water quality in a
constructed wetland
has been greatly im-
proved after the treat-

ment.

7 A
To achieve optimum metal re-
moval, the size of the bed
should be such size to give the
AMD a 3-day retention time.

Water draining into the treat-
ment bed.
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