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When you buy Komatsu equipment
from Rish Equipment Company, you get a lot more than equipment.
You get a continuously expanding and improving level of support you won't find anywhere else.

Rish's highly skilled field service technicians are available day or night for your equipment emergencies. And behind our field service
technicians are millions of dollars in parts inventory and a group of dedicated parts technicians who are available to deliver parts

overnight to keep you up and running.

When it comes to earth moving equipment, you'll find it full circle at Rish. It's no idle claim when we say we're behind you all the way.
The proof is in a proven track record of more than 860 years.

YOUR SUPPLIER OF CHOICE

KOMATSU

COEBURN, VA  703-395-6901 BECKLEY, WV « 304-255-4111
BLUEFIELD, WV « 304-327-5124 BRIDGEPORT, WV » 304-842-3511
PARKERSBURG, WV « 304-422-8441 ST. ALBANS, WV « 304-755-3311
FROSTBURG, MD - 301-689-2211

EQUIPMENT COMPANY
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For more

than four decades,

the Rudd commitment has

been the backbone of every relationship
we've built. It gives our customers in the
mining, construction, energy, logging, solid
waste and aggregate industries confidence
that their machines will be working day in
and day out. Making them more productive.
And more profitable.

A commitment to support. At Rudd
Equipment Company, we not only provide a
full line of trusted, recognized products to

Over 40 years serving the construction and mining industries

match our
customers’ needs, we
stand behind them with the
kind of unsurpassed product support, on-site
training, and parts and service back-up that
you won’t find anywhere else.

A commitment to performance. After 40
years, Rudd is still growing, increasing our
investment in the industry, keeping pace
with yours. So if you think you’re ready for
a real commitment, call Rudd Equipment
today. We’ll be right behind you every step
of the way.

7 EQUIPMENT COMPANY

Evansville, Indiana Fort Wayne, Indiana ~ Indianapolis, Indiana Louisville, Kentucky Allen, Kentucky
(812) 867-6661 (219) 482-3681 (317) 247-9125 (502) 456-4050 (606) 886-1276

Corbin, Kentucky  St. Louis, Missouri  Leetsdale, Pennsylvania Clearfield, Pennsylvania  Nitro, West Virginia
(606) 528-9440 (314) 487-8925 (412) 322-1112 (814) 765-8500 (304) 755-7788

REICHDRILLIntroducesa
New Crawler Series of BLASTHOLE DRILLS

ENGINEERED FOR
HIGH PRODUCTION
LOW COST OPERATION
EASE OF SERVICE
EASE OF OPERATION
DEPENDABILITY
OPERATOR EFFICIENCY
OPERATOR COMFORT

[
REICHdrilP
=1

the only logical choice

Call for information today!

1/800-227-3131

WE ARE ALSO THE ONLY AUTHORIZED SOURCE OF
CHICAGO PNEUMATIC AND REICHdrill FACTORY

REPLACEMENT PARTS.

CALL TODAY!

FACTORY DIRECT West V|rg|n|a Proud REICHDRILL
SERVICED FROM P. O. Box 361

Summersville, WV 814/342-5500 Philipsburg, PA 16866

Charleston, WV
Wise, VA

Fax 814/342-1135
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MATCHED FOR
ULTIMATE PERFORMANCE

Cat 994 Wheel Loader and Cat 785 Truck

Carter Machinery is
dedicated to serving your mining
equipment needs with the best
machines and product support.

Backed by our Non-Stop

The right match of loader
Parts and Service Commitment .

to truck fleet is critical. Powerful,
quick, versatile . . . the Cat 994
wheel loader and Cat 785 truck

are an efficient, productive, m Production Call your Machine Sales
high performance combination. ® Performance Representative for more informa-
m Durability tion.
m Operator Comfort and

Ease of Operation
m Service and Support

(800) 768-8380

Carter Machinery Company, Inc.
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Our Cover

When Arch Mineral was formed

w

in 1987, the Wylo mine was already well along.
Now, AOWV is thriving, with state-of-the-art
facilities, and Wylo has matured into

an award winning mine. See page 29.
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* Air Trac
drilling supplies
+ Security bits

» Contract Blasting
» Equipment hauling
+ Blasting Accessories

* Raven pumps » Water treatment chemicals ®
Your Full Line Explosives Distributor Since 1962
1-304-296-1783 or 1-800-352-8322
PO Box 4300, Morgantown, West Virginia 26504
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76 T0 2000
WITHOUT
TOPPING.

GO FROM

With a continuous series of diesel engines, there's no gap in
Cummins diesel power. From 76 to 2000 horsepower, there's a
Cummins that's perfect for your needs.

From midrange engines to the high-horsepower giants, all Cummins
engines are packed with performance, fuel efficiency and durability.

To find the Cummins diesel that's just right for you, call 1-800-DIESELS
or see your closest dealer or distributor.

H South Charleston, WV Louisville, KY Nashville, TN
Cummins (304) 744-6373 (502) 491-4263  (615) 366-4341
cumberland Fairmont, WV Hazard, KY Knoxville, TN
| nc (304) 367-0196 (606) 436-5718  (615) 523-0446

a
Bristol, VA Evansville, IN

(703) 669-4200 (812) 867-4400



HIGH CAPACITY
AND LONG REACH

P4

Crown Hill Equipment, Inc

Box 210, Hansford, WV 25103-0210

304/595-4111
inside WV 1-800-950-4445

Green Lands

The Greenbrier Welcomes
The West Virginia Mining and
Reclamation Association
We are looking forward to owr many friends
returning once again to The Greenbrier this
year and assure you of a warm welcome.
You will experience life as it should be on our
6,500 acre mountain resort. Beautiful grounds.
J Impeccable accommodations. Incomparable ser-
y vice. Elegant dining. Superior sports activities.
Ouwr staff of 1,400 ladies and gentlemen serving ladies
and gentlemen excel at attentive service. You will
dine sumptuously. From hearty breakfast and six-course
dinners, to a la carte dining in the Tavern Room and
more informally at the Golf Club. Music and dancing
each evening.
Play golf on a choice of three championship courses. Enjoy
tennis on our 15 outdoor or 5 indoor courts. Jog or try our Par-
course Fitness Circuit, horseback ride, fish, swim, bowl, shoot trap
and skeet, schedule a session at our famed Spa.
Be pampered with all the legendary amenities that have consistently earned
The Greenbrier the coveted Mobil Five-Star and AAA Five-Diamond
Awanrds.
For more information or reservations call: The Greenbrier (800) 624-6070
or (304) 536-1110.

White Sulphur Springs
West Virginia 24986
A CSX Resort

The legend continue

Green Lands 7



New WVMRA
Chairman is
Sid Young

Sidney R. Young, Ill, President of Hampden Coal Co.,
Inc., Gilbert, is the new chairman of the Board of Directors
ofthe West Virginia Mining & Reclamation Association. He
was elected at the Association’s Annual Meeting to suc-
ceed 1993-94 Chairman John R. Bryan of The Pittston Coal
Group, Lebanon, VA.

Sid is a native of Matewan and a third generation coal
worker. After earning a mining engineering degree from
West Virginia University, he began his coal career as a
sectionforeman with Rawl Sales & Processing, working his
way up to Assistant Vice President for Planning & Develop-
ment before accepting a position as Vice President of
Operations with Cumberland Village Mining Group. He
became President and Chief Operating Officer for that
company before taking the reins of Hampden Coal in
August, 1987. Sid is also President of Guyandotte Consult-
ing. Both companies are wholly owned subsidiaries of
International Industries, Inc.

Sid Young takes the podium at the outset of his term s
Chairman of the West Virginia Mining & Reclamation Association.

Through Hampden Coal, Sid has been affiliated with
WVMRA for several years and has served on the Board of
Directors for the past five years, including a term as
Secretary. Sid and his wife Susan live just across the
Kentucky border from Williamson, WV, where he is in-
volved with the Williamson Twelfth Man Club, the School
Improvement Council for Williamson Junior High School,
the West Virginia Coal Mining Institute, the Tug Valley Coal
Institute, and the First Methodist Church.

1966-67 Leo Vecellio, Sr.
1967-68 F. B. Nutter. Sr.
1968-69 Arch F. Sandy, Jr.
1969-70 John C. Anderson
1970-72 G. B. Frederick
1972-73 James L. Wilkinson
1973-74 Lawson W. Hamilton,Jr.
1974-75 James C. Justice, Sr.
1975-76 H. L. Kennedy
1976-77 Frank D. Jennings
1977-78 James H. Harless
1978-79 John J. Faltis
1979-80 Charles T. Jones
Lawrence A. Streets

\ 1980-81

WVMRA Past Chairmen

1981-82 William C. M. Butler, llI
1982-83 Donald R. Donell
1983-84 Tracy W. Hylton
1984-85 Carl DelSignore
1985-86 Dwight M. Keating
1986-87 Theodore J. Brisky
1987-88 James W. Anderson
1988-89 Roy G. Lockard
1989-90 Paul F. Hutchins
1990-91 Kenneth G. Woodring
1991-92 R. Donald Cussins
1992-93 Gerald W. Ramsburg
1993-94 John R. Bryan
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Speakers

Eddie Wiles Dean Hunt
Center for Energy & Economic Jackson & Kelly
Development "Current Status of Water

"What is CEED?"

Quality Issues”

g

Christopher Power
Robinson & McElwee
"West Virginia's
Environmental Handbook"

Leonard Knee
Bowles Rice McDavid Graff & Love
"Criminal Prosecution to
Enforce Environmental Law"

Other new officers

K. Donald Nicewonder of Premium Energy, Inc.,
Bristol, VA, was elected to the post of 1st Vice
Chairman and Markus J. Ladd of Mingo Logan Coal
Co., Wharncliffe, was chosen as 2nd Vice Chair-
man for the coming year. James C. Justice, |l of
Bluestone Coal Co. in Beckley, was elected Secre-
tary and Wayne H. Stanley of Stanley Industries,
Bridgeport, is the new Treasurer. J. Christopher
Supcoe of Crown Hill Equipment Co. in Hansford,
will serve as Chairman of the Associate Division.

Board members

Two members were newly elected to the Board,
including Edward F. Surgeon of Cummins
Cumberland, Inc., Louisville, KY and Donald L.
Blankenship of A.T. Massey Coal Company, Inc.,
Richmond, VA. Eight others were re-elected to the
Board, including Jim Justice, Markus Ladd, Wayne
Stanley, John Bryan, Paul F. Hutchins of High
Power Energy, Columbus, OH, John C. Smith of
Rudd Equipment Co., Charleston, John C.
Williamson of Cecil |. Walker Machinery Co.,
Charleston, and Kenneth G. Woodring of Ashland
Coal, Inc., Huntington.

New WVMRA members

Fifteen companies were approved for membership during the
Annual Meeting early this month, including five in the General
Division and ten in the Associate Division. Welcome to the
following companies and their representatives:

GENERAL DIVISION-A.T.Massey Coal Co., Inc., Richmond,
VA, representative - Don L. Blankenship; Beckley Smokeless
Limited Liability Co., Beckley, WV, representative - John W.
Stroud, Jr.; Coal Cave, Inc., Glen Jean, WV, representative -
Carmen D’Angelo; Cumberland River Coal Co., Ragland, WV,
representative - Gary L. Bennett; J & B Coal Co., Uniontown, PA,
representative - Bernard J. Bealko.

ASSOCIATE DIVISION - Associates Commercial Corp.,
Cincinnati, OH, representative - John R. Conkin; Cleco Corp.,
Rosedale, VA, representative - J.W. Harman; Cultural Resource
Analysts, Inc., Lexington, KY, representative - Charles M. Niquette;
Environmental Monitoring, Inc. (EMI), Coeburn, VA,
representative - R. J. Porter; Environmental Science &
Engineering, Inc., Herndon, VA, representative - Eric B. Deaver;
GeoOne Service, Inc., Reynoldsburg, OH, representative - Steve
Statler; Long-Airdox Co., Oak Hill, WV, representative - Michael
R. Hastings; Luber-Finer, Dallas, TX, representative - Jeffrey
Frey; Mineral Transport, Inc., Fairmont, WV, representative -
William R. Snoddy; Mining Services, International, Ashford,
WV, representative - Keith A. Duffy.
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ohn Fisher of WVU with Forest Roles of Smith, Heenan &
Althen, Steve Walker of Walker Machinery and Buck Harless of
Chafin Branch Coal.

Chairman Bryan received the traditional portrait as a
tribute to his service to WVMRA.

John Bryan had his whole family on hand for his
farewell performance as Chairman. I-r John, Stephanie,
John, lll, Jenny and Mary.

Scenes from

b T

©
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L\ &7

Ed Surgeon of Cummins Cumberland, Jenny Roerts of Penn
Line Service and John Smith of Rudd Equipment.

Jim Donnan, Head Coach of Marhsall University's
top ranked football team, entertained the Saturday
morning breakfast crowd.

Steve Cvechko of Kimberly Industries teaches son John the finer
points of Blackjack at "Monte Carlo Night."

10 Green Lands

Dan Pochick of Rish Equipment, Paul Goad of Juliana Mining,
Bob and Marilyn Brenkman with Anderson of West Virgina.

Phil Cooper of Wind River Resources, Bob Frederickson of
Walker Machinery and Jim Green of Ingersoll Rand.
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'‘Buck's Bunch,' the four time champion of the General Division Company Pride Award.

Repeat winners of 'Company Pride' Awards

DYNO NOBEL goes all out with 'Company Pride' and won its second straight award in the highly
competitive Associate Division.

12 Green Lands
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Austin Powder Co. provided its usual show of strength and flair
to capture the silver lunch bucket in the Associate Division.

'Company Pride'

Anderson of West Virginia declared itself 'The A Team,' and
nearly imtimidated the judges into a bucket.

There's no such word of 'fourpeat' --- is there?

Ifthere were a retirement clause in the "rules” governing
the Company Pride Awards at the Association's Annual
Meeting, then surely the General Division Bronze Lunch
Bucket would have a permanent home in Gilbert, West
Virginia.

"Buck’'s Bunch," a loose coalition of Buck Harless
associates, cemented its standing as *he dominant
"Company Pride" team of the '90's with an unprecedented
fourth consecutive title in the General Division.

The WVMRA staff recruited family, friends and former staffers
to produce a formidable group, but was unable to pass the muster
of unbiased judges, who ruled them ineligible.

"Company Pride" awards are given in recognition of the
pride of employment during WVMRA's Friday night "Coal
Miners' Party," traditionally scheduled for rustic Kate's
Mountain at The Greenbrier Gun Club. Contestants are
judged ontheirdisplay of company pride throughtee-shirts,
caps, etc. Creativity and sheer numbers also count very
heavily.

Threatening skies once again forced the party indoors,
but undaunted, "Buck's Bunch" showed up in full force and
complete regalia to retain the top prize.

The runner-up spot went unclaimed for lack of
competition. The two leading contenders were the
Association staff, ruled ineligible on the grounds that none
of them had ever mined a pound of coal, and outgoing
Chairman John Bryan, of Pittston Coal who, on his last
night of office, mounted anunsuccessful campaign to snag
the silver bucket for himself.

In the Associate Division, things were a little more
heated, but defending champion DYNO NOBEL Inc. over-
powered a strong field of competition to hold on to its
bronze bucket.

The Associate Division silver bucket went to a perennial
power, the red-shirted, Aussie-hatted group from Austin
Powder. Special recognition went to the biker clad "A-
Team" from Anderson of West Virginia.

At the conslusion of a very successful evening, the
following questions had gone unanswered.

Can anybody stop “Buck’s Bunch”? Will anybody try?
Does anybody rememberwhat Kate's Mountain looks like?

Green Lands 13



Annual Meeting Prize donors and sponsors

Sponsors - Associate Members' Welcoming Reception

Acordia of West Virginia
Amherst Industries, Inc.
Anderson of West Virginia
Appalachian Power Company
Appalachian Tire Products, Inc.
Austin Powder Company
Austin Sales, Inc.

Beckwith Machinery Company
Big Sandy Terminal, Inc.

Black Diamond Construction, Inc.
Bowles Rice McDavid Graff & Love
Bridgeport Trucking Company
Carter Machinery Company, Inc.
Crown Hill Equipment, Inc.
Cummins Cumberland, Inc.
Driltech, Inc.

Dyno Nobel Inc.

The Ensign Bickford Company
Fairchild International
Fielding Hydroseeding Inc.

Flat Top Insurance Agency
Forke Brothers - The Auctioneers, Inc.
Foster Supply, Inc.

GAI Consultants, Inc.

GH Hensley Industries, Inc.
Gary W. Turner & Company, P.A.
Gibson-Ireco Inc.

Gilbert Distributing Company
Green Mountain Company
Greenbrier Limestone Corporation
Guttman Qil Company
Heavy Machines, Inc.

Hitachi Construction Machinery Corporation
ICI Explosives USA Inc.
Ingersoll-Rand Company
Jackson & Kelly
John Henry Rock Dirills, Inc.
Kanawha Steel & Equipment Company
Kenworth Truck Company
Kimberly Industries, Inc.
Komatsu Dresser Company
L & S Chevrolet-Olds, Inc.
LeTourneau, Inc.

Lilly/Ireco Inc.

Logan & Kanawha Coal Company, Inc.
Marshall Miller & Associates
McGrew Tire Company, Inc.
Miller & Miller Auctioneers, Inc.
Morton Specialty Insurance Partners, Lid.
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Mountain Explosives Company
Mt. State Bit Service, Inc.
Nelson Brothers, Inc.

The Ohio Seed Company
Paul Weir Company
Petroleum Products, Inc.
Pocahontas Land Corporation
RMI, Ltd.

Rag Pickers, Inc.
Republic Industries
Rish Equipment Company
Robinson & McElwee
Rudd Equipment Company
Sartin Contracting, Inc.
Simpson & Osborne
Skelly and Loy, Inc.
Strategic Health Services
Sturm Environmental Services, Inc.
Triad Engineering, Inc.
Triangle Surety Agency, Inc.
Trojan Corporation
United Central Industrial Supply Company
United National Bank
Vandalia Mining Corporation
Vibra-Tech Engineers, Inc.
Walker Machinery Company
Western Branch Diesel, Inc.
Western Pocahontas Properties Ltd. Partnership
Worldwide Equipment, Inc.

Prize Donations

TRAP TOURNAMENT

Ammonia, Inc. (Ron Lilly) - $50

Austin Powder Company (Herm DeProspero) - $50
Foster Supply, Inc. (Chuck King) - $50

Mt. State Bit Service (Paul Laskody, Jr.) - $50
Mountain Explosives Company (John Bussey) - $50
Nelson Brothers (John Holliday) - $50

Robinson & McElwee (Joe Price) - Trophies

Trojan Corporation (Jim Bertiaux) - $50

FISHING TOURNAMENT

ICI Explosives USA (Charlie Miller) - Rod & Reel
Ingersoll-Rand Co. (Jim Green) - $50

Kanawha Steel & Equipment Co. (Cal Nelson) - $100
Mt. State Bit Service (Paul Laskody, Jr.) - $50

Nelson Brothers (John Holliday) - $50

Peter's Creek Coal Association (Mike Perilli) - Coolers
Trojan Corporation (Jim Bertiaux) - $50

GOLF TOURNAMENTS
Beckwith Machinery (Dave Trueman) - $100
Carter Machinery Company (Roger Jetton) - Putter
Crown Hill Equipment (Chris Supcoe) - $100
Cummins Cumberland (Dave Hibbs) - $100
Driltech, Inc. (Tim Murphy) - $100
DYNO NOBEL (Tim Zeli) - $100
Fairchild International (Jack Fairchild, Jr.) - $100
Fielding Hydroseeding, Inc. (Ed Brown) - $100
Flat Top Insurance Agency (Ardie McMillion) - $100
GH Hensley Industries, Inc. (Norman Duncan) - Putter
Gilbert Distributing Company (Fred Harless) - $100
John Henry Rock Drills (Fil Nutter) - $100
Kanawha Steel & Equipment Co. (Cal Nelson) - $100
Miller & Miller Auctioneers
(Bill Flynn) - $100 Men & $100 Ladies
Morton Specialty Insurance (Charlie Morton) - $100
Mountain Explosives Co. (John Bussey) - $100
Mt. State Bit Service (Paul Laskody, Jr.) - Blaster's Lamp
Penn Line Service, Inc. (Larry Roberts) - $50
Petroleum Products, Inc. (Tom Taylor) - $100
Rudd Equipment Company (John Smith) - $200
Team DYNO" (John Bussey, Paul Laskody, Jr., Larry
Shrader, Rick Tankersley & Tim Zeli) - Beer Carts
Union Carbide Corp. (John Rader) - Trophy
Vencill Corp. (Delmer & Ernest Vencill) - $100
Worldwide Equipment Co. (Mike Null) - Zebra Putter

CHILDREN’S PUTTING TOURNAMENT

Austin Powder Company (Tim Warden) - Trophies
Lilly/Ireco (Rick Tankersley) - $50

Mountain Explosives Co. (John Bussey) - $25
Triangle Surety Agency (John Jacobs) - $50 Bonds (2)
Western Pocahontas Properties (Nick Carter) - $50

BOWLING TOURNAMENT

Anker Energy Corp. (Bruce Sparks) - $100
Beckley Smokeless Limited (John Stroud, Jr.) - $100
Fairfax Fuel (Dave Maynard) - $100

First Union National Bank (Stuart Swanson) - $100
Flat Top Insurance Agency (Tom Giffen) - $100
Jackson & Kelly (Dan Stickler) - $50

Lilly/Ireco (Rick Tankersley) - $50

Mt. State Bit Service (Paul Laskody, Jr.) - $50
Spilman, Thomas & Battle (David Thomas) - $50
Trojan Corporation (Jim Bertiaux) - $50

CHILDRENS' BOWLING TOURNAMENT

Austin Powder Company (Tim Warden) - Trophies
Mountain Explosives Co. (John Bussey) - $25

PNC Bank, N.A. (Dale Stein) - $50

Triangle Surety Agency (John Jacobs) - $50 Bonds (2)
Western Pocahontas Properties (Nick Carter) - $50

TENNIS TOURNAMENTS

Cummins Cumberland (Ed Surgeon) - $50
Ingersoll-Rand Co. (Jim Green) - $50 + Trophy

Penn Line Service (Larry Roberts) - $50

Skelly and Loy (John Gunnett) - $150

Sturm Environmental Services, Inc. (John Sturm) - $100
Walker Machinery Co. (John Williamson) - $100

MONTE CARLO NIGHT
Allen Blueprint & Supply - Topo Clock
Austin Powder Company (Herm DeProspero) - $75
Beckwith Machinery (Dave Trueman) - Car Bag Phone
Black Diamond Construction (Bill Casto) - $50
Crown Hill Equipment (Chris Supcoe)

Appalachian Quilt & Hummel Figurine
Cummins Cumberland (Ed Surgeon) - $50
Eaglehawk Carbon, Inc. (Dave Brafford) - $100
The Ensign Bickford Company (Richard Gotcher) - $50
GAI Consultants, Inc. (Dana Burns) - Tea Maker
Ingersoll-Rand Co. (Jim Green) - I-R Electric Drills
K & P Mining (Mike Perilli) - $50
Lilly/Ireco (Rick Tankersley) - Remote Control Car
Mt. State Bit Service (Paul Laskody, Jr.) - $50
Mountain Explosives {John Bussey) - $100
Nelson Brothers (Wade Bowman) - Zenith TV
Northgate (John Wellford) - Putter
PM Enterprises (Shannon Westerman) - Jackets
Peter's Creek Coal Association (Bob George) - Coolers
RMI, Ltd. (Dave Haden) - $50
Republic Industries (John Krebs) - Gold Coin
Robinson & McElwee (Joe Price) - $100
Saul Engineers, Inc. (Ron Dyer) - CD Player
Trojan Corporation (Jim Bertiaux) - $100
Vencill Corp. (Delmer & Ernest Vencill) - Sony TV
Western Pocahontas Properties (Nick Carter) - $50
Worldwide Equipment Co. (Mike Null) - Zebra Putter

FUN RUN

Ammonia, Inc. (Ron Lilly) - $100

Austin Powder Company (Herm DeProspero) - $50
ICI Explosives USA(Waller Caldwell) - Running Shoes
Sammons Surveying, Inc. - (Phil Longenecker) - $50
Trojan Corporation (Jim Bertiaux) - $50

Western Pocahontas Properties (Nick Carter) - $50

NEW CHAIRMAN’S BREAKFAST

Black Diamond Construction (Bill Casto) - $50

Crown Hill Equipment (Chris Supcoe) - $100
Cummins Cumberland (Ed Surgeon) - Waterford Dish
Foster Supply, Inc. (Chuck King) - $50

Hitachi Construction Machinery (Ed Garbarino) - TV
Ingersoll-Rand Co. (Jim Green) - $100

K & P Mining, Inc. ( Mike Perilli) - $50

Morton Specialty Insurance (Charlie Morton) - $100
Nelson Brothers (Wade Bowman) - $50

NAME TAG DRAWING

Crown Hill Equipment (Chris Supcoe) - $100

Cummins Cumberland (Ed Surgeon) - $100

Fielding Hydroseeding Inc. (Ed Brown) - CD Player

The Greenbrier - A weekend at The Greenbrier

Ingersoll-Rand Co. (Jim Green) - $100

Kimberly Industries (John Wellford) - VCR

Land Use Corporation (Bill Bright) - 2 Ski Lift Tickets &
Equipment Rental, Winterplace Ski Resornt

Lilly/Ireco (Rick Tankersley) - Camera

Nelson Brothers (Tab Hudson) - Hummel Figurine

Rish Equipment Company (Bruce Meeker) - $100

Saul Engineers, Inc. (Ron Dyer) - Cordless Telephone
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SERVING AMERICA'S COAL INDUSTRY

| The 21st Century is rapidly approaching and

| with it unprecedented change. The traditional

| ways of doing business are undergoing close
scrutiny. More efficient ways of going about the
business of harvesting the nation’s most
abundant energy source are moving from
drawing boards to coalfields.

The methods employed to return the land to
an environmentally approved state are also
being constantly evaluated and upgraded.

~ Through it all, there’s been one insurance
ency that has worked alongside the coal

The specialists at Flat Top Insurance lend

valuable assistance in the important reclamation

bond requirements and in many other areas of

insurance for the coal industry. We invite you to
check us out and see for yourself why, for more

than 96 years, Flat Top Insurance has been a
leader in the insurance field in serving the
nation’s most abundant and valuable energy
source.

FLAT TOP

320 Federal Street » Bluefield, WV 24701 = 304/327-3421

858 Mercer Street » Princeton, WV 24740 « 304/425-2176

620 Park Avenue * Norton, VA 24273 » 703/679-2222
Division Offices:

1000 Hampton Center — Suite E ¢ Morgantown, WV 26505 « 304/598-3660

Main Street  P.O. Box 1960 » Grundy, VA 24614 « 703/935-2486 T
1701 Euclid Avenue » Weberling Building — Suite F  Bristol, VA 24203 « 703/466-9121 S e, W

Bluefield, WV « 304/327-3421 ¢ Charleston, WV * 304/346-0414
Knoxville; TN = 615/637-0311 ¢ Pikeville, KY » 606/437-7361

- INSURANCE

1520 Kanawha Blvd. East » Charleston, WV 25311 « 304/346-0414 i, B o, e
Rt. 52 » Guyandotte Avenue * Gilbert, WV 25621 « 304/664-2056 |, L ; .

®
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Havlpak Electrics

Ok

New Generati

In 1965, Haulpak's first electric drive truck—a 120 ton model equipped with the most advanced technology of its day—took
large truck productivity and reliability a giant step forward. Since that pivotal year, Haulpak electrics have continued to evolve
technologically, all the time earning a worldwide reputation as the most solid investment in the large mining industry.

Today, Haulpak's new generation of electric trucks—equipped with today's most advanced technology—takes large truck pro-
ductivity and reliability a quantum leap beyond previous standards.

[ .
Increased Productivity
® Proven 4.6% — 8.8% more productive than similarly-sized me-
chanical models by independent testing*
® [ncreased high speed performance/faster cycle times, especially on
long, flat hauls
® On-board weighing system for consistent hauling at rated payload

*
Reduced Maintenance Cosfts
® Exclusive HMS (Haulpak Management System) provides exten-
sive and accurate insight into past, present, and future pe ance
of vital systems and components; makes precise analysis easy;
replaces massive, complex wiring systems with simple,
easy-to-upgrade microprocessor “loop”
e Customized, “condition-based” maintenance predictably deter-
mines when maintenance is necessary; increases uptime/reduces
waste
e Significant savings on drive system maintenance and repair costs
vs. mechanical drive systems over life of truck®

Anderscn

* eye
Greater Reliability
® System setup, adjustment, and upgrade accomplished with
software and portable computer/test unit
® Advanced diagnostics predict problems/recommend solutions
before problems occur; significantly reduce time for
troubleshooting and repair
® Vital machine operation data recorded; detects sub-par perfor-
mance and informs as to probable cause

* o
Improved Fuel Efficiency
® Actual 3%-8% fuel savings depending on haul profile®
® [ntegrated control system between engine and Statex III reduces
average engine speed, varies engine speed with horsepower
requirements
® Trolley-assist available for dramatic fuel savings

HAULPAK:

OF WEST VIRGINIA

#Contact your Haulpak
distributor for test
results & documentation.

For more information on any quality Dresser machine, call the Anderson office nearest you.

Charleston Area
Route 119 South
Alum Creek, WV 25003
304-756-2800

Clarksburg Area
Lewis County Ind. Park
Jane Lew, WV 26378
304-884-7821




West Virginia...
A State of Mind!

¢ AIRDEK Presplitting
¢ Precise Delay Timing
* Overburden Casting
* Alternate Velocity Loading
High Speed Photography
Permissables
Drill Pattern Expansion
Proper Timing
High Energy Emulsions - Bulk/Packaged
EXEL Nonelectric Initiators

ICI Explosives USA, Inc. - Appalachian Division
A State-of-the art Explosives Distributor

Call us for an on-site evaluation of your drilling and blasting program.
Danny Perry, District General Manager « Beckley, West Virginia « (304) 252-8505

A distributor of ICI explosives products
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It’s Our Home, T0o0.

West Virginia is home to many folks and
creatures. The fine work of Kimberly Industries,
through the Abandoned Mine and Reclamation
program, is reflected in restoring habitat for our
furred and feathered friends
at Bear Run, Gilmer County.

Walker Machinery is proud
to support and provide T
Caterpillar equipment for
such worthwhile projects.

It's Our Home Too.
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OFFICE SUPPLIES
INTERIOR DESIGN
OFFICE FURNITURE
DATA SUPPLIES
BUDGET OFFICE FURNITURE
PREOWNED FURNITURE

*

THE CHAPMAN PRINTING
COMPANY, INC.

A Division of Champion Industries, Inc.

2450-90 1ST AVENUE 1565 HANSFORD STREET 405 ANN STREET
P.O. BOX 2968 P.O. BOX 2029 P.O. BOX 2001
HUNTINGTON, WV 25728 CHARLESTON, WV 25327 PARKERSBURG, WV 26102
(304) 528-2791 (304) 341-0676 (304) 485-8596

ELECTRONIC COLOR RETOUCHING
SEPARATIONS
PHOTOGRAPHY
TOTAL CONCEPT PRINTING

INCORPORATE D

Vorer Olfice Sl

STATIONERS SHOWROOM
1945 5TH AVENUE
HUNTINGTON, WV 25703
(304) 528-2780

890 RUSSELL CAVE ROAD
P.O. BOX 12370
LEXINGTON, KY 40583
(606) 293-2661

The inside story
on Articulated Dump
Trucks from TEREX.

-5 MODELS,

25TO 40-TON

- PAYLOADS

Take a look into the new
artic team from TEREX.

With the addition of four
new models, we have a size
to suit your particular job

P.O. Box 252
Cadiz, OH 43907
(614) 942-2166/(814) 695-8621

U.S. Hwy. 23 South
Allen KY 41601
(606) 874-0348

TD-0650

2896 Anton Rd.
P.O. Box 1112, Madisonville, KY 42431
(502) 821-0004

Payload

Tons
25

needs, from 25 to 40 tons. 000 22 gg 3

All are 6x6 models and all 0 -

feature the unique TEREX :iggg ggg 28

designed rear axle suspen- : *New Models

sion system that gives you cle designs that give you top

top TEREX traction in notch, low cost production.

tough terrain. “Get the full inside story

All models feature fuel on the complete range of
efficient power trains, TEREX artics from your
improved operator environ- TEREX dealer, or write
‘ment, and advanced vehi- TEREX, Hudson, Ohio 44236.
Branches:




Let us add a farming dimension to your seeding needs

%g)\\ F W,

'
Reclamation
SummerSVille, WV

Specializing in

Robert Gene Bell
» Land Reclamation Rt. 1 - Box 373A
+ Hydroseeding Summersville, WV
« Erosion Control 26651
Phone (304) 872-3749

FAX (304) 872-6891

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

Depend upon

The Ohio Seed Company

for all reclamation seed
high quality and prompt delivery

TOLL FREE
1-800-879-3556

The Ohio Seed Company
P.O. Box 87

West Jefferson, Ohio 43162
(614) 879-8366

Experience
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" Mine profile — Wylo

Company

Mine

Location

Active Permits
Bonded Acreage
Employees
Annual Production
Life of Operation
Mining Method

Equipment Spread

Coal Seams
Coal Characteristics
Cleaning Plant

Transportation

Market

Post Mining Land Use

Arch of West Virginia, Inc.

Wylo Surface

7 miles east of Man on Route 16 in Logan County

five permits 13-76, 159-74, S-68-85, S-5035-86, S-5069-92
3,142

117

2 million tons

11 years from 1987

Mountaintop removal

53 yard shovel, five 240 ton overburden trucks, three 200 ton overburden trucks 28,
13 & 7 yard loaders, contractor coal haulage trucks

Stockton, 3 feet; Coalburg, 8 feet
2 x 0 product; 12,000 btu, 12 ash, 0.8 sulfur, 6% moisture
coal trucked to central AOWYV cleaning plant with 650 tons per hour capacity

70% of production by CSX rail through Fanco unit train loadout facility, remainder by
truck to Big Sandy Terminal near Kenova for barge loading

Electric utiliites, primarily in Kentucky, Ohio, Maryland, Georgia

Recreational, forestry, farm, hayland, pasture land, wildlife habitat
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Wylo's 53 yard shovel works in conjunction with 240 ton rock trucks to uncover the Stockton and Coalburg seams.

Wylo was the starting point for AOWYV

Arch of West Virginia was formed in 1987, when
ArchMineral Corp. purchasedthe reserves and assets
of Diamond Shamrock, which had previously bought
out Amherst Coal Co.

The established centerpiece of the original AOWV
assets was the Wylo mine at Lundale, as well as the
newer Ruffner mine at Yolyn, both in Logan County.
The company later acquired properties from Valley
Camp Coal Co.

InWylo, AOWYV inherited an excellent workforce. It
also took on a mountaintop mining operation which
was more mining than reclamation, at a time when
regualators were implementing an increased
concentration on contemporaneous reclamation.

Several years of catchup reclamation culminated
last winterwhen AOWV won a Reclamation Award for
its work on the "Abe Burgess Refuse Area."

Arch presently holds 52,000 acres of coal reserves
in Logan, Kanawha and Wyoming counties insouthern
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West Virginia. The majority of its production comes from
Wylo and Ruffner, supplemented by contractor operated
underground mines.

Arch of West Virginia is a division of Apogee Coal
Company, which, in turn is owned by Arch Mineral Corp.,
one of the largest mining companies in the U.S. The
company currently employs a direct workforce of 524.

Wylo is well known for its outstanding safety record. A
traditional winner of the "Mountaineer Guardian" award for
fatal free production, Wylo also won the "Milestones of
Safety Award" in 1993. The mine was recognized for its
enviable record of working 19 months, over 400,000
manhours, without a4 lost time accident, including 351
consecutive days with no reportable accidents.

Atthe end of 1992, Wylo's workforce completed afull 20
years of operation and production of over 12 million tons,
without a fatal accident. With production having doubled
over the last seven years, the mine's record now stands at
22 years without a fatality.

-~

Like its sister mine, Ruffner, Wylo uses end dump valley fills for excess overburden disposal.

), A0

Wylo is already well along toward its eventual use as a rangeland and wildlife habitat.

Green Lands 31




I EAGLE CARBON. INC.

Caustic Soda * Anhydrous Ammonia « Soda Ash Briquettes
Environmental Consultants « Quicklime
Road Oyl (for dust control and road stabilization)

Todd A. Dean « Highway 41 « Box 1636 « Summersville, WV 26651  872-1646

WHY YOU SHOULD CONSIDER
A WASTE OIL FURNACE

"It's both environmentally responsible and cost efficient to burn your waste oil."

03 EPA Approved 0 Reduces Heating Costs

0 Eliminates 'Cradle to Grave Liability

0 Increase Your Profits

0 Eliminates Disposal Costs

For a Free Demonstration CALL

CLEAN
BURN

Waste Oil Furnaces

Charleston 744-3493

Beckley 800-369-4687

/1] EQUIPMENT

® COMPANY

Clarksburg 623-6336

Erosion Control At Its Best With ENVIROSEAL

« Soil stabilization during revegetation
g
TerraSod

* Dust control
* Erosion control -- coal storage
* HYDROSEEDING & SOD PRODUCTION e

» Coal pile freeze prevention

Maintenance Of Vegetated Areas CHARLIE PRICE
. President
* Reseeding o
s P.O.Box 90 Malden, WV 95306  304-095-4753
* Fertilization
e Liming

Refuse Treatment For Revegetation With Or Without Soil

Wildlife Seeding

TRIANGLE

SURETY AGENCY, INC.

Specializing in
» Reclamation
 Self-Insurance and
« Financial Guarantee Bonds

Suite 970 One Valley Square
Charleston, West Virginia 25301
Telephone (304) 342-4989 « (800) 551-4989

MAGNETITE For Your PREP PLANT

SERVICE
IS THE
HEART
OF OUR

BUSINESS

Akers Supply, Inc. Akers Magnetite, Inc.

Matewan, W. Va. Ceredo, W. Va.
304/426-4422 304/453-2222

SEEDING, MULCHING, FERTILIZING, TREE PLANTING

7 & G Seeding, Fne.

CABIN CREEK, WEST VIRGINIA 25035

GLENN CHAMBERS
JOHN CHAMBERS PHonE 595-1509
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LINE SERVICE INC.

e

Diverse Dimensions in Specialty Contracting

Scottdale, PA 15683 « 412/887-9110

Miller & Miller Auctioneers Inc.

The Only Auction Company With:

Over 33 years of Expertise
The Largest U.S. Owned and Operated Auction Company
Advertising Backed by Market Research
Professional Make-Ready
Unmatched Sale Day Performance
Easy and Prompt Settlements
Financial Stability
Experienced Service Oriented Staff

THE CHOICE IS YOURS

Mi"er 2525 Ridgmar Blvd.
e Fort Worth Texas 76116
Miller i

AUCTIONEERS, INC. Fax 817-732-5552
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Open limestone channels for treating acid
mine drainage: A new look at an old idea

By Paul Ziemkiewicz, Jeff Skousen, and Ray Lovett

West Virginia University

Introduction

Much effort has been devotedto the development of low
cost, low maintenance methods for treating acid mine
drainage (AMD). Two methods and their various
combinations have been successfully applied: constructed
wetlands and anoxic limestone drains (ALD). These
methods, however, do not work in all situations. Unless
large acreages of land are available to ensure adequate
residence time forthe AMD, wetlands are limited to treating
rather mild acidities and modest flows. Given the
mountainous terrain of the Appalachians, opportunities for
large wetlands are few.

Anoxic limestone drains are beds of crushed limestone
from which oxygen is excluded, and AMD is intercepted
underground and introduced into the bed of limestone.
Ideally, ALD’s operate at an internal pH of 6.3, the buffer
pH of bicarbonate ion and carbonic acid. Since reduced
(ferrous) iron will not precipitate at this pH, it will pass
through the drain. The whole point of the ALD is to prevent
oxidized, ferric hydroxides (the familiar orange floc) from
coating (armoring) the limestone, and to add alkalinity
through limestone dissolution. Itis generally believed that
armored limestone ceases to dissolve and no longer treats
acid to any significant extent. Even without ferric iron
armoring, aluminum hydroxides will precipitate at a pH
above 4.5 regardless of whether the water is anoxic or not.

ALD’s are capable of treating high acid loads over
relatively short distances and can be designed into sloping
terrain. However, they are delicate systems, and even
without introduction of oxygen, aluminum hydroxides will
precipitate withinthe drains. If internal water velocities are
too slow to carry the aluminum hydroxides (white floc) out
of the drain, it will eventually plug, forcing incoming water
to blow out the top of the drain and exit at the upstream end.
If any ferric iron appears in the drain, it will precipitate as
orange floc, adding to the clogging problem. If sulfate is
present in concentrations much above 2000 ppm, it will
start to precipitate as gypsum.

Sointheory, ALD'sworkfine ifthe AMD has no aluminum,
no ferriciron, a sulfate level below 2000 ppm, or aninternal
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flow rate fast enough to flush the resulting precipitates out
of the drain. In order to minimize the overall size and cost
of the drain, most ALD designs try to maximize residence
time by slowing down the flow of water. Sometimes ALD’s
consist of a series of basins connected by riser pipes.
These basins, in turn, are very efficient in trapping any
metal precipitates generated by the drain contributing to
the clogging problem.

ALD’s and wetlands will continue to play an important
role in passive treatment, and ongoing research will resolve
many of the current problems. This article revisits a simpler
alternative to the ALD, the open limestone channel (OLC),
and gives some reasons and situations where such a
system might be appropriate.

Open Limestone Channels

The idea behind the open limestone channel lies in the
proposition that even armored limestone will continue to
dissolve in acid water at some predictable rate (Figure 1).
Anopen limestone channel is just as its name implies: an
open, free-flowing channellined with coarse limestone (i.e.
> 4 in. diameter). The key question to be answered is at
what rate does limestone dissolve after armoring. Then,
what is the length of the channel and the tonnage of
limestone needed to treat a particular AMD stream?

A series of studies conducted in the early 1970’s by
Penn State researchers (Pearson and McDonnell, 1974,
1975a, 1975b, 1977, 1978) evaluated the potential of
crushed limestone as a passive treatment. The rate of
limestone dissolutionunder AMD loadingswas determined
and the effect of iron hydroxide armoring was identified.
The results, based on two years of field observation,
concludedthat fully armored limestone is 1/5 as soluble as
unarmored limestone. This factor, combined with the
identified dissolution rate in an AMD setting, allows us to
estimate the length of a drain and the tons of limestone
necessary to treat a specific acid load. This information is
summarized in Table 1.

Table 1. Construction criteria of open limestone channels for treating AMD*. The calculations are for a stream
cross-section of 3 ft deep by 10 ft wide and an acidity concentration of 1000 mg/l, and assumes that limestone will
dissolve at 20% maximum efficiency when armored. Under the given conditions, the data estimate the length of a
channel and the tons of limestone which will provide 90% neutralization of the acidity overa 1 hr residence timde or
oo = 2 . - ;jz s - - @1
100% neutralization after 3 hours residence time. gt 0\\__0@ ALD DLC AL
Conditions 1 or 3 hrs Contact Time Q?a 1 or 3 hrs Jontact Time
Flow Velocity Channel Length (ft) - Tons of limestone
GoNEIM 100, e!"\\"g Q__\p' 100% Eft 20% Eff
1hr hrn® o 1hr 3hr 1hr 3hr
gpm ft/sec ft B tons
100 0.02 67 201” ¥ e 508 847 2542
200 0.04 134 401 *=° - 339 1017 1695 5085
300 0.06 201 602 ﬁl of” 508 1525 2542 7627
400 0.07 267 802 678 2034 3390 10170
500 0.09 334 1003 847 2542 4237 12712
600 0.11 401 1203 1017 3051 15085 15254
700 0.13 468 1404 1186 3559 5935 17797
800 0.15 535 1604 1356 4068 6780 20339
900 0.17 602 1805 1525 4576 7627 22882
1000 0.19 669 2006 1695 5085 8475 25424
*From Pearson and McDonnell, 1974.

For example according to the table, an acid source of
100 gpm with 1000 mg/l acidity would be 100% treated by
armored limestone with a 201 ft channel containing 2542
tons of limestone. To obtain 90% neutralization with
armored limestone, the channel would have tobe 67 ftlong
with 847 tons of limestone. Unarmored limestone would
neutralize 90% of the acidity in a 67 ft channel containing
169 tons of limestone.

The limestone beds in these studies were constructed
as permeable dams across streams. This construction
technique allowed leaves, sediment and other debris to
accumulate on the upstream side of the dams resulting in

water passing over, rather than through them.

In addition to.the above studies, the authors recently
conducted a survey of abandoned mine land sites in
northern West Virginia where channels of open limestone
were used to conduct acid water from the sites (Table 2)..
These channels were only built for water conveyance and
erosion control, and no particular AMD treatment benefit
was expected. Water flows and slopes were estimated at
each site, and water samples were taken at various points
alongthe length ofthe channel. The sampleswere analyzed
for pH, acidity, alkalinity, Fe, Mn, Al, Ca, Mg, and SO,.

Table 2. General characteristics of open limestone channels sampled in our study.

Site County CoalSeam  Length(ft)  Slope (%)  Flow (gpm)  Character
Brownton Barbour Pittsburgh 500 30 350 Grouted LS

Dola Marion Pittsburgh 700 10 25 Grouted LS
Florence Harrison Pittsburgh 700 15 60 70% S8, 30% LS
Webster Preston Up Freeport 1500 25 80 Anoxic LS
Airport Monongalia Pittsburgh 100 10 50 Ungrouted LS

Green Lands 37




Figure 1. Many open limestone channels which convey acid mine
drainage are armored by iron precipitates. Many people assume that
armored limestone will provide no treatment to the acid drainage.

Figure 2. The open limestone channel on
the Brownton AML site. This channel is about
500 ft long and is covered with ferric hydroxides.

LA = A A

Figure 3. Anopen limestone channel nearthe Morgantown Airport. Water
pHis 2.8 and little treatment occurs from this short limestone channel.

Figure 4. Constructing open
limestone channels on steeply-sloping
regions in a stream or drain will keep
metal flocs from burying the limestone.
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Table 3. Water quality from grouted limestone OLCs on Brownton and Dola AML sites in West Virginia

Site EtfromTop pH Acid  Alk Ee
Brownton
0 5.6 10 90 28
100 6.0 0 63 27
200 6.1 0 60 25
400 6.2 0 53 24
500 6.3 0 55 22
% Change -100 -39 -21
Dola
0 6.0 154 101 162
100 6.1 214 28 152
400 6.5 0 81 35
700 6.6 0 231 32
% Change -100 56 -80

Mn Al Ca
3 0 185

3 0 187

3 0 187

3 0 187

3 0 208

0 0 12
28 3 483
34 2 475
24 0 552
11 0 519
-61 -100 7

Mg

67
66
64
64
65

-3

129
137
135
126

854
854
827
827
849

2263
2192
2227
1629

Results and Discussion

Water pH and calcium both increased as expected on the
grouted limestone channel at Brownton (Table 3). Iron also
showed a smalldecrease, but alkalinity declined. This couldbe
attributed to the ferrous iron oxidizing to ferric iron and thereby
creating acidity. This siteis very steep and has avery highflow
of water (Figure-2).

The water passing over the Dola OLC increased in pH (6.0
to 6.6) and alkalinity (from 53 mg/I net acidity to 231 mg/I of
alkalinity). Ironwas reducedby 80%, manganese by 61%, and
calcium was slightly increased by 7%. This OLC appears to
have a dramatic influence on the water qui ility.

The Florence site conveyed water from two deep
mine portals through an open, ungrouted sandstone/
limestone channel. The water pHwas 6.2 to start with
andincreasedto 7.8 after 600 feet (Table 4). The small
amount of iron in the water was removed from the
water, but no increases were noted for calcium and
magnesium. The improvement in water pH would
normally be attributed to the limestone in the channel,
however calcium and magnesiumconcentrations would

also have been expected to increase.

Table 4. Water quality from an ungrouted 70% sandstone and 30% limestone OLC on the Florence AML site in

West Virginia.
Site FtfromTop pH Acid Al Ee
Florence
0 6.2 0 229 6
155 6.5 0 221 1
160 5.8 19 45 29
360 6.9 0 200 0
460 7.0 0 201 0
660 7.8 0 189 0
% Change 0 -17 -100

Mn Al Ca
0 0 388
0 0 375
0 0 283
0 0 375
0 0 374
0 0 368
0 0 -5

Mg

75
73
71
70
71
73

20,

986
915
854
1002
986
1024
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The Webster AML site is unique in that it drains three
Upper Freeport deep mine portals and conveys the water
through pipes almost 1000 feet before it empties into a
traditional anoxic bed of limestone. The pH of the water
takenfromtwo manholes above the anoxic bed of limestone
was around 3.0, with acidity measured between 100 and
300 mg/l (Table 5). After contacting the limestone, the pH
increased to 6.6 and alkalinity rose to 137 mg/l. Calcium
increased by 450%, while iron, manganese, and aluminum
were all removed.

Two sites near the Morgantown Airport drain deep mine
drainage of poor quality (Figure 3). The pH of the water at
both sites was 2.8, and no change was made after flowing
down the channel (Table 5). Acidity decreases were small,

and some decrease in iron concentrations was found.

The results were somewhat surprising inthat predictable,
consistent, albeit slow acidity reduction was observed on
these sites. Some of the drains achieved 100% acidity
reduction. All these limestone channels were relatively
short (<800 ft), and the Webster drain had limestone only
at the bottom in a cell. Most of them were exposed to mild
AMD. Only the Webster site achieved 100% treatment of
a strongly acid source.

The Morgantown Airport drains had the most acidic
water and they were the shortest. Extrapolation of the
observed treatment rates to 100% suggests that lengths of
2000 to 2200 ft would likely be effective in neutralizing this
AMD.

sites in West Virginia.
Site Ftfrom Top pH Acid Alk

Webster

80 3.0 104 0

700 2.7 284 0

(after LS) 1300 6.6 0 137

% Change -100 100
Airport 1

0 2.9 356 0

50 29 341 0

60 2.8 333 0

70 2.8 330 0

80 2.8 322 0

90 2.8 329 0

% Change -8 0
Airport 2

0 2.7 410 0

30 2.7 394 0

60 2.7 388 0

90 2.8 376 0

120 2.8 363 0

150 2.8 361 0

% Change -12 0

Table 5. Water quality from ungrouted limestone OLCs at Webster and near the Morgantown Airport AML

Fe Mn A Ca Mg SO
7 1 7 102 35 352
19 7 22 373 117 1330
0 0 0 561 120 1395
-100 -100 -100 450 241 296
55 3 26 103 4 726
49 3 26 102 4 726
48 3 26 102 M 730
47 3 27 101 40 727
43 3 27 99 40 731
44 3 27 101 41 741
-20 0 2 -2 0 3
39 2 28 99 36 710
37 2 28 101 36 721
35 3 27 103 36 728
33 3 27 107 36 712
31 3 28 108 37 717
30 3 2 108 37 704
-23 33 -4 8 3 -1
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Practical Application

While the lengths calculated in Table 1 might not be
practical in active mining operations, open limestone
channels could be an inexpensive pre-treatment step if
placed upstream of a conventional treatment system.
Pearson and McDonnell (1974) found that 3.5 minutes of
residence time, even in armored limestone, neutralized
50% of the initial acidity.

AML and other watershed restoration programs would
benefit from open limestone channels. If properly
constructed to withstand washout during hujh flows, they
should be nearly maintenance free. In many instances,
open limestone channels could be built by simply lining
existing stream channels. Most watershed restoration
programs have the several thousand feet of channel
necessary forconstructingthese openlimestone channels.

Since open limestone channels will cause precipitation
of ferric and aluminum hydroxides, they should be
constructed onthe steeper parts of a stream ordrain. The
higher water velocities will tend to carry the flocs
downstream, thereby minimizing armoring or sludge
deposition on the limestone (Figure 4). If limestone is
placedinflat-lying stretches withlow currents, the limestone
obviously will be buried under the precipitating metal floc.
Based on our observations, burial is a more significant

problem than armoring. While armoring usually generates
a1/16103/8 inch layer of hydroxides, sediment buildup can
bury the crushed limestone under a foot or two of metal
sludge, isolating it from the acid water.

The water flowing down or coming out of an open
limestone channel will look very polluted. The water will
carry enough suspended ferric hydroxide to be very orange
even though the pH might be 7. So it would normally be
wise to plan the construction of a settling basin below the
channelto clarify the water priortodischarge. Inawatershed
restoration project, the basin could take the form of a
wetland or simply an open pond that is sized to accept the
volume of floc expected from the water. The pond or
wetland would not be expected to provide any chemical
treatment. Its only purpose would be to slow the water
enough to drop out the suspended iron and aluminum
hydroxides.

Open limestone channels will not be appropriate in
every situation. But where rapidly-flowing water is moving
along along and sloping incline, an open limestone channel
has the potential to reduce acid loadings simply and
inexpensively.  Research at the National Mine Land
Reclamation Centerat West Virginia Univesity is continuing
to evaluate the large-scale application of this method.
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ERRA

ENGINEERS
INC.

George A Hall. Ph. D, P E = Ire S. Letimen, Jr. Geologist

1624 1/2 Kanawha Boulevard, East
Charteston, WV 25311
(304) 346-T035

Specializing in Media and Public Relations for the Coal Industry.
Government Relations, Polling, Crisis Management

NEW DIRECTIONS MfDIAJ
2 Port Amherst Drive
Charleston, WV 25306
(304) 925-6141 FAX (304) 926-1136

Leslic H. Milam Nelson A. Sorah

Keep An Open Mine

In mining, productivity is the name of the game. And downtime due to
tire failure can slow down or even shut down the most productive mine.

Trouble is, rocks, debris, and other hazards too often make
mincemeat out of tires. Even brand new ones.

MICHELIN®
McGrew Tire

McGrew =——————,
Tire V00—
company_——-——_=®

Logan, WV
(304) 752-1676
Holden, WV

(304) 239-2674
(304) 239-3269

NJE

Nell Jean Enterprises
Outdoorsmen

Corbra - Midland - Uniden

i : Carhartt
CB Radio & Accessories _
Scanners Work & Hunting Clothes
Proto - SK Georgia
Hand Tools Work Boots
Ingersoll-Rand - Matika Farm - Ranch
Power Tools Hard Toes

i Metatarsals

Fram - Autolite Beckley Plaza :
Filters - Spark Plugs s A Made in U.S.A.

v
<
<

MINE
SUPPLIES

WEAN ENTERPR;

/,
Yo

AUTO
SUPPLIES

NELL JEAN SQUARE

SKELTON.

W.VA.

Which is why Michelin developed the X Mine radial for mining
equipment and the XHD1 radial for haultrucks. They're super tough to
survive even the most punishing job sites.

Michelin radials may cost a little more initially. But when you consider
the alternative - tire failure and downtime - they’re a bargain.

And when you buy Michelin radials from McGrew Tire you can expect
professional service and application expertise that can save you money
by increasing your productivity even further.

Michelin radials and McGrew Tire. No wonder so many people are
keeping an open mine.

Danville, WV
(304) 369-4661

Flatwoods, WV
(304) 765-3642

MICHELIN®

BECAUSE SO MUCH IS RIDING

ON YOUR TIRES.

22 Green Lands

Bridgeport Trucking Company

Transportation
Service

33 Walnut St.
Shinnston, WV 26431

BERNIE DEARTH,

Vice President and General Manager

(304) 592-1052
FAX 592-1054
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COAL
CALENDAR

October

21-22 West Virginia Mining & Reclamation
Association, Fall Meeting, Lakeview
Resort & Conference Center,
Morgantown, WV, contact Patty Bruce,
WVMRA, 1624 Kanawha Boulevard
East, Charleston, WV 25311, (304)
346-5318, FAX 346-5310.

el } .
S

Novembenr

8-10 4th Symposium on Respirable Dust
in the Mineral Industry, University
Park, PA, contact R. V. Ramatni, Penn
State University, 104 Hosler Bldg.,
University Park, PA 16802, (814) 865-
3437.

January

8-10 Mine Blasting & Safety Seminar,
MSHA Academy, Beckley, WV,
contact Mac Carnes, MSHA Academy,
P. O. Box 1166, Beckley, WV 25802,
(304) 256-3398, FAX 256-3299.

10-12 22nd West Virginia Mining
Symposium, Holiday Inn - Charleston
House, Charleston, WV, contact Paity
Bruce, WVMRA, 1624 Kanawha
Boulevard East, Charleston, WV

25311, (304) 346-5318, FAX 346-5310.

31-5

February

West Virginia Mining & Reclamation
Association, Semi-Annual Meeting,
Aruba Hyatt Resort & Casino, Aruba,
contact Patty Bruce, WWMRA, 1624
Kanawha Boulevard East, Charleston,
WV 25311, (304) 346-5318, FAX 346-
5310.
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INSURANCE PARTNERS, Ltd.
Charles S. Morton

President
Property/Casualty & Bonding
Insurance Programs for
established commercial &
industrial accounts

Coal mining

Contractors

Financial Holding
Companies

Manufacturing

Oil & Gas

Utilities
« Wholesale Distributors

An Insurance Agency established with a purpose
- Tobuild alocally ownedinsurance agency founded
onthe principles of providing specialized insurance
services for our selected customer groups. An
agency built upon Innovation and a service strategy
designed with the customer in mind.

895 United Center, 500 Virginia St. East
Charleston, West Virginia 25301
Telephone (304) 345-1070
Telecopier (304) 345-1074
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We lose Eddie Wiles

West Virginia and the coal industry suffered the loss of one of its
most enduring supporters when an airline disaster claimed the life
of Edwin K. Wiles, former President of the West Virginia Coal
Association.

Just 50 at the time of his death, Eddie was the Northern Vice
President of the Center for Energy & Economic Development
(CEED). He was headquartered in Pittsburgh. Association friends
had one last opportuntiy to visit with Eddie in early August when he
appeared on the program for WWMRA's Annual Meeting at The
Greenbrier.

A native of Tunnelton, in Preston County, Eddie was a journalism
graduate of West Virginia University and a lifelong fan of the
Mountaineers. Following graduation he worked for the Morgantown
Dominion-News , then as the statehouse correspondent for
Associated Press. He left that post for a position in the administration
of Governor Arch Moore.

Eddie joined WVCA in 1970 and <2rved as President of that
organization from 1974 to 1985. After a stint as a business consultant
in Charleston, he accepted a position in Pittsburgh with Chambers
Development Co. He joined CEED in August of 1993.

WVMRA President Ben Greene, a Wiles colleague for many years,
described the magnitude of the loss to the coal industry. “This is a
tragedy on a very personal level for everyone who knew Eddie Wiles.
Eddie was an articulate and effective spokesman for the coal industry
for many years. More importantly, he was a friend to virtually
everyone with whom he came in contact. You cannot replace people
like him, either professionally or personally. Our hearts go out to
Sheri and to his children.”

Memorial services were conducted in Pittsburgh and Charleston
to accommodate Eddie's countless friends and family well wishers

'"Mystery donor' identified

Edwin K. Wlles
1944-1994
A scholarship endowment fund has been
established at WVU in Eddie's memory.
The family has suggested donations to
the scholarship fund in lieu of flowers.
Contributions should be directed to Edwin
K. Wiles Athletic Scholarship, WVU
Foundation - AEF, P. O. Box 877,
Morgantown, WV 26507.

Upcoming events

One of many, many prizes given out at the Annual
Meeting was a portable compact disc player, presented as
a "name tag drawing" gift at the closing banquet. Until
recently, the donor of this prize was unknown.

However, the mystery is solved and due credit is
hereby given to Ed Brown of Fielding Hydroseeding, Inc.,
Wharncliffe, for his generosity. Thanks again to all those
who donated prizes to make the Annual Meeting more
memorable for all.

Memberswillwantto mark theirand make plans calendars
for the following Association events:

January 10-12 - 22nd Annual West Virginia Mining
Symposium, "the most informative two days in mining,"
along with presentations of the Mountaineer Guardian and
Reclamation Awards.

January 31- February 5 - Semi-Annual Meeting and an
escape fromwinter to the beautiful Caribbean port of Aruba.

August 3-6 - Annual Meeting at The Greenbrier.
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SHAPING THE HORIZONS OF THE FUTURE

The long, trembling call sends a shiver down your spine, and
then you smile. You've reacted once again to the chilling cry of the
tiny screech owl, West Virginia’s most common—and smallest-owl.

Screech owls are found throughout West Virginia from
woodlots to your own backyard. They nest in hollow cavities
and hatch up to five young in late spring. Like all raptors, the
screech owl is federally protected.

Dave Jones, master wildlife sculptor and owner of
Wildthings Sculpture Studios in Lewisburg, has captured the
charm of this diminutive raptor in bronze, the first of an
annual series designed to raise funds for West Virginia’s
Nongame Wildlife and Natural Heritage Program. A limited
edition of 200 screech owls will be cast and sold solely to
benefit the Program, which has the responsibility of the con-
servation and monitoring of more than 90% of West
Virginia’s wildlife. The money raised from the sale will be
placed into the West Virginia Wildlife Endowment Fund to
work in perpetuity for nongame and endangered species.

Each 10-inch bronze sculpture has a purchase price of $335
(including shipping), of which the West Virginia Wildlife
Endowment Fund will receive $130 for the Nongame
Wildlife and Natural Heritage account. A tax advisor should
be consulted regarding the personal deductibility of this con-
tribution. Each signed and numbered piece will be sold with
a certificate of authenticity and a letter confirming your contribution to the future of West Virginia’s
wildlife.

You may order your screech owl by sending a $335 check for each sculpture to: Wildthings Sculpture
Studios, P.O. Box 641, Lewisburg, West Virginia 24901. Telephone: (304) 647-5418. ;

For nearly a century,

Beckwith Machinery
Company has been
helping customers
shape the future by
providing superior
equipment and
service in the
construction, mining,
energy and material
handling industries.

Coming SOOIL.. Those who look to

Wonderful West Virginia Magazine’s 1995 Calendar ‘
will be off the press in the near future. Twelve scenic \
photographs of West Virginia—a different one each |
month—will show the four seasons at different places |
around the state. As each photograph will have its
own color-coordinated border and will be printed on
good-quality paper, the pictures will be suitable for
framing. The size of the pages, 14 by 11 inches, will be
larger than our 1994 calendar, so there will be even
more space for you to write daily reminders.

This 1995 calendar will make a fine gift for your
friends, family members, and business associates
throughout the world. For an even nicer gift, why not
combine a calendar with a year’s subscription to
Wonderful West Virginia magazine?

Complete details and ordering information will be
provided in our October issue.

shape new horizons
look to Beckwith.

Machinery Company
HOUTE 76E AND ROUTE 50 » BRIDGEPORT, WV 26330 » 304-842-2222
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