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YOUR TERRITORY IS DEMAG TERRITORY.

To an area widely dedicated to using Demag
excavator technology and experience, we

in turn commit our vast resources to the
individual companies and Demag dealers

of the Appalachian mining region. Demag's
West Virginia branch devotes technical
expertise and spontaneous product support to
its surrounding region.

Demag's parls and service branch
is strategically located in the
Kanawha Valley, just 13 miles
west of Charleston.

« Reliable 24-hour-a-day service and optimum
parts availability.

« Fast, efficient parts accessibility through

computerized inventory control and ordering.

- Local Demag-trained service technicians
dedicated to the highest availability of all
i, Demag excavators.

Regional product
support is a Demag
commitment.

Demag hydraulic excavators in 5.6- to
44-cu. yd. capacities for loading 35- to
240-ton trucks. Shovel and backhoe
configurations available.

® West Virginia branch
® Recent machine population

Mannesmann Demag Corporation

Construction Machinery Division

Kanawha Valley Distribution Center

4210 1st Avenue = Nitro, WV 25143

Parts: (304) 755-0164

Service:(304) 755-0165

Telefax: (304) 755-0170

Demag's lllinois corporate, parts and service
headquarters: (708) 766-4431

a mannesmann fechnology company

The inside story
on Articulated Dump
Trucks from TEREX.

needs, from 25 to 40 tons.
{4 All are 6x6 models and all

25 TO 40'TON fealfure the unique TEREX
PMOADS designed rear axle suspen-

sion system that gives you
top TEREX traction in
Take alook into thenew  tough terrain.
artic team from TEREX. All models feature fuel

TD-0850

cle designs that give you top
notch, low cost production.

Get the full inside story ~ HEAVY MAGHINES’ INC.

on the complete range of Mining Division Headquarters

With the addition of four  efficient power trains, TEREX artics from your 100 Smiley Drive, St. Albans, W. Va. 25177
new models, we have a size improved operator environ- TEREX dealer, or write (304) 755-7000
to suit your particular job ment, and advanced vehi- TEREX, Hudson, Ohio 44236.
Branches:

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

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

2896 Anton Rd.
P.O. Box 1112, Madisonville, KY 42431
(502) 821-0004
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(703)679-1010
(800)768-8380
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Evergreen Mining Co. is making its presence felt in

central West Virginia. Its overland conveyer system,
now under construction, is symbolic of the company's
growing efficiency and its positive impact on the local
economy. Cover story on page 22.
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THINK OF THE 8 30E
AS THE COMPETITION’S
1993 MODEL.

Only the 240 ton (218t), electric drive 830E offers you such a balanced
package of innovative performance features, making it the ultimate low-
cost-per-ton producer.

An advanced Detroit Diesel 2200 hp (1640 kW) engine, proven
j GTA-26 alternator and GE-787 electric wheels deliver
unsurpassed efficiency and the longest life in the big
truck business.

The industry’s most sophisticated, computer aided
frame design has produced a frame capable of more
hours of trouble-free service than any hauler in the world.

And our unique Hydrair® |l suspension is proven to
extend tire life.

Our unequalled experience, with over 100 million hours
logged on electric drive systems, results in easier-to-service,

Full-scale longer lasting trucks that miners rely on more than any other.
;fs’?fefs””g And our worldwide support from your Dresser Haulpak”
long lite. team ensures that the 830E will remain your top, low-cost

producer for years to come.

AnNcdensGr OoF WESTVIRGINIA

1]
For more information on any quality Dresser machine, call the Anderson office nearest you.
CHARLESTON AREA BECKLEY AREA CLARKSBURG AREA
Route 119 South 210 George St. Lewis County Ind. Park
Alum Creek, WV 25003 Beckley, WV 25801 Jane Lew, WV 26378 . DRESSER@
756-2800 255-6699 884-7821 HAULPAK DIVISION
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Morgantown, WV
. Hurricane, WV
- Grantsville, MD %
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» Contract Drilling Services
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I

Kanawha Steel & Equipment..............ooooeeeiiieiineiieene. 18
Mannesman Demag........cccccceeeeennnenn.. inside front cover
Marshall Miller & Associates.........ccccoovvvvciciieeeeeeeeeeen. 40
Massie Reclamation..........coovvveeeeiviieeeee e, 29
Mt. State Bit ServiCe.......ccoovvemeeeeiiieeeeeee e 5
National Coal Association...............coeoveeeeeiiiiiiieinivienins 42
Nell Jean ENterpriSes. .......ccccvvveeeverieieeieieiieieeeeee s 44
New Directions Media.......cccooovvviieieieiiieeeeieeieeeveneens 43
8] [o T 2T 1o F .. 20
Penn LiNg ServiCe....couiiissnasss s s ivsissssiiie 46
Peloleom ProdueltS e mnmramnmermeness 17 & 30
Rish Equipment.......ccoooooiviiiiiieiieeees inside back cover
5417, | 1 o [ O 40
Rudd Equipment...........cccoo i 21
STOWEIS & SONS....uiiiiiieieeeieeeeieeee et e e 41
Terna ENGINCRrS: ..ot wmanmnmi 43
TEMrASOU: csssanuniamssssivivivsmsvas g mseivsmsessimisss sis i 41

Green Lands 5




GO FROMpE Ry
WITHOUT
STOPPING.

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
Cummins (304) 744-6373 (502) 491-4263
cumberland Fairmont, WV Hazard, KY
Inc. (304) 367-0196 (606) 436-5718

Bristol, VA Evansville, IN
(V03) 669-4200 (812) 867-4400

Nashville, TN
(615) 366-4341

Knoxville, TN
(615) 523-0446

New WVMRA Chairman is Gerald Ramsburg

Recessions may come and go, but The Greenbrier just
rolls on. The popular resort in White Sulphur Springs has
been the scene of WWMRA's Annual Meeting for nearly a
quarter of a century, and it seems that bellmen can pretty
well count on greeting over 500 members of the West
Virginia mining community each and every August.

About 550 were on hand for the 1992 gathering. After
gray skies forced the Thursday night opening reception
indoors, the weekend brought plenty of sunshine to tennis
players, runners, golfers, fishermen and trap shooters.

Indoors, a full program of meetings, technical sessions
and social events rounded out another successful meeting.

The highlights:

New Chairman

Gerald Ramsburg of C & W Coal Co. is the new
Chairman of the Association’s Board of Directors. He
succeeds Don Cussins of Buffalo Coal Co.,who served as
chairman in 1991-92.

Gerald is a native of Jane Lew, Lewis County, and a
graduate of Glenville State College. He got an early start
in the industry, hauling coal with his own truck in the Lewis/
Harrison county area. In 1974, he went to work for Grafton
Coal Co. as atipple manager. Eleven years later he joined
Enoxy Coal in Upshur County and, in 1986, became
general manager of C & W Coal Co., a 17 year WWMRA
member.

Following a tradition of past chairmen, Gerald has many
community interests. For several years he has coached

youth sports in Lewis County. He currently serves on the
Glenville State College Foundation, as well as the Lewis
County Development Authority, andis aformerchairman of
the Lewis County United Way.

26th Chairman Gerald W. Ramsburg addresses the
Assaciation at the the closing banquet on Saturday night.

4 z ™
WVMRA Past Chairmen
1966-67 Leo Vecellio, Sr. 1980-81 Lawrence A. Streets
1967-68 F. B. Nutter, Sr. 1981-82 William C. M. Butler, 1l
1968-69 Arch F. Sandy, Jr. 1982-83 Donald R. Donell
1969-70 John C. Anderson 1983-84 Tracy W. Hylton
1970-72 G. B. Frederick 1984-85 Carl DelSignore
1972-73 James L. Wilkinson 1985-86 Dwight M. Keating
1973-74 Lawson W. Hamilton, Jr. 1986-87 Theodore J. Brisky
1974-75 James C. Justice, Sr. 1987-88 James W. Anderson
1975-76 H. L. Kennedy 1988-89 Roy G. Lockard
1976-77 Frank D. Jennings 1989-90 Paul F. Hutchins
1977-78 James H. Harless 1990-91 Kenneth G. Woodring
1978-79 John J. Faltis 1991-92 R. Donald Cussins
\_ 1979-80 Charles T. Jones )
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Dr. Stuart McGehee,
Archivist of the Eastern
Regional Coal Archives in
Bluefield, presented an
outstanding program on the

Dave Callaghan, Director
of the West Virginia Division of
Environmental Protection,
provided an update on site
specific bonding.

Steve Webber, Director of
the West Virginia Office of
Miners' Health, Safety and
Training, outlined the structure
and procedure of his year old

Niall A. Paul, attorney with
Spilman, Thomas, Battle &
Klostermeyer, spoke on the
American Disabilites Act.

history of West Virginia's coal
industry, attackingthe negative
images associated withthe old
coal towns and emphasizing
the pride and skill of early
miners.

agency.

Outstanding Speakers

Within the Association, Gerald has been a member of
the Board of Directors for the past four years, serving one
term as Treasurer and another year as Secretary. He
makes his home in Jane Lew with his wife, Pat, and their
children, Lara and Jared.

In remarks delivered at the closing banquet of the
Annual Meeting, Gerald outlined four goals for the coming
year: 1) a major effort to attract and hold new members;
2) implementation of an Association task force to aid
member companies which have been targeted for unrea-
sonable regulatory action by government agenciesorprivate
sectoropponents of theindustry; 3) supportforthe Alliance
of Natural Resource Workers, a newly formed coalition of
all employees of coal, gas, oil, timber and other related
industries; 4) establishment of a strategic committee to
develop a long-term public relations program.

Other New Officers

The current 1st vice chairman, Jim LaRosa of LaRosa
Fuel Co., Inc., Clarksburg, was reelected to his position, as
were 2nd Vice Chairman Don Cooper of Imperial-Pacific
Investments, Inc., Charleston, and Associate Division Chair-
man Steve Walker of Cecil I. Walker Machinery, Inc.,
Charleston.

The Board will have two new officers, including Secre-
tary John Bryan of The Pittston Coal Group, Lebanon, VA,
and Treasurer Jim Compton of Grafton Coal Co., Clarks-
burg.

8  Green Lands

Board Members

Six representatives from the General Division were
reelected to the Board including: Don Cussins, Buffalo
Coal Co., Bayard; K. O. Damron, Marrowbone Develop-
ment Co., Houston, TX; Don Donell, Starvaggi Industries,
Inc., Weirton; Buck Harless, Lynn Land Co., Gilbert;
Lawrence Streets, New Allegheny, Inc., Mt. Storm; and
Sid Young, Hampden Coal Co., Inc., Gilbert. Don Nice-
wonder of Premium Energy, Inc., Clintwood, VA, and Dan
Scherder, Eastern Associated Coal Corp., Charleston,
were newly elected to the Board.

The Associate Division elected three members to the
Board, including Bernie Dearth of Bridgeport Trucking
Co., Bridgeport; John Rader of Union Carbide Corp.,
South Charleston; and Chris Supcoe of Crown Hill Equip-
ment, Inc., Hansford.

New Member Companies

The Board approved fivecompanies during the Annual
Meeting. Added to the General Division were Peerless
Eagle Coal Co., Summersville, represented by Jeff Wil-
son; Costain Coal Inc., Fayetteville, represented by R.
James Ballmer.

New Associate Division members are: Vance Interna-
tional, Inc., Oakton, VA, represented by James R. Levine;
Dickirson Drills, Inc., Ripley, represented by David L.
Dickirson; and Pounding Mill Quarry Corp., Pounding
Mill, VA, represented by Howard R. Long.

Sponsors

Associate Member Welcoming Reception

Akers Supply, Inc.

Almes & Associates, Inc.
Ambherst Industries, Inc.
Anderson of West Virginia
Appalachian Tire Products, Inc.
Arcadian Corporation
Austin Powder Company
BBI Environmental
B & M Oil Company
Beckwith Machinery Company
Beitzel Corporation
Black Diamond Construction, Inc.
Bowles Rice McDavid Graff & Love
Brackenrich & Associates, Inc.
Bridgeport Trucking Company
Buckhanan Explosives, Inc.
CAPCO - West Virginia Explosives Division
Cecil I. Walker Machinery Company
Chamberlaine & Flowers, Inc.
Charles Ryan Associates, Inc.
Coal Field Machinery, Inc.
Country Boy Seed, Inc.
Crown Hill Equipment, Inc.
Cummins Cumberland, Inc.
Dickirson Drills, Inc.
EIMCO Coal Machinery Inc.
Ensign Bickford Company
Explosives Technologies International, Inc.
Fairchild International
Flat Top Insurance Agency
GAI Consultants, Inc.

Gary W. Turner & Company, P.A.
General Truck Sales Corporation
Gilbert Distributing Company
Green Mountain Company
Guttman Oil Company
H. C. Nutting Company

Ingersoll-Rand Company
Ireco Inc.
Jackson & Kelly

Kanawha Steel & Equipment Company

Kimberly Industries, Inc.

Lilly Explosives Company
McDonough Caperton Insurance Group
Mannesmann-DeMag
Marathon LeTourneau Company
Marshall Miller & Associates, Inc
Midwest Steel
Miller & Miller Auctioneers, Inc.
Mountain Explosives Company
Mt. State Bit Service, Inc.
Nelson Brothers, Inc.

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

Republic Industries
Rish Equipment Company
Robinson & McElwee
Rudd Equipment Company
Skelly and Loy, Inc.

Spilman, Thomas, Battle & Klostermeyer
Stagg Engineering Services, Inc.
Sturm Environmental Services, Inc.
Sunrise Trucking, Inc.
Toothman Rice & Co.

Triad Engineering, Inc.
Trimble Engineers & Constructors, Inc.
Trojan Corporation
Union National Bank of West Virginia
United National Bank
Van-American Insurance Company
Vibra-Tech Engineers, Inc.
Waters, Warner & Harris

Harrah Associates Western Branch Diesel
Heavy Machines, Inc. Western Pocahontas Properties
ICI Explosives USA WOPEC
J
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It was a pretty respectable group that got out of bed for an early morning Betty and John Rader were not

"Fun Run" around the grounds of The Greenbrier. A half an hour or so later, present at the Fun Run. Their game
all runners and walkers were accounted for. ) is golf, and they do a masterful job
of chairing the Association's New Chairman Gerald Ramsburg (I) and, as it turns

tournaments. out, new Vice President K. O. Damron (see page 43).

°
Wm Outgoing and outstanding Chairman Don Cussins and
his wife Barbara.

from

s,

Denny and Bonnie Dolechek, Jerry and Shelby Duckett, of
Buffalo Coal Co.

e

) Martha arfess, Lynn Cvechko and Ida

Melvin and Phyllis Judy, Steve and Linda Shaffer, also of Trimble make weekend plans at the opening
Buffalo Coal. reception.

Ben Greene says goodbye to Bill Raney after 22 years on the job together .. .. and Bill formally takes his leave of the Association.
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(Thanks

for the prizes

NAME TAG DRAWING

Bridgeport Trucking Co. (Bernie Dearth) - WVU season tickets
Crown Hill Equipment, Inc. (Chris Supcoe) - $75
Ingersoll-Rand Co. (Jim Green) - $100

Lilly Explosives Co. (Tim Warden) - 19" color television
Rudd Equipment Co. (Roger Fitch) - $100

GOLF TOURNAMENTS

Anderson of West Virginia (Tom Meehan) - $10,000 hole in one
Arcadian Corp. (Tom Dierken) - $50

Beckwith Machinery Co. (Dave Trueman) - $100

Cecil I. Walker Machinery Co. (John Williamson) - $100
Crown Hill Equipment, Inc. (Chris Supcoe) - $100
Cummins Cumberland, Inc. (Dave Hibbs) - $50

Driltech, Inc. (Tim Murphy) - $100

Flat Top Insurance Agency (Ardie McMillion) - $100
Ireco Inc. (Tim Zeli) - $50

Marathon LeTourneau Co. (Earl Beckman) - $100
McDonough Caperton Insurance Group (Charlie Morton) - $50
M. State Bit Service (Skeeter Laskody) - Beer cart & blaster’s lamp
Penn Line Service, Inc. (Larry Roberts) - Golf balls & umbrellas
Petroleum Products, Inc. (Tom Taylor) - $100

Rish Equipment Co. (Jay Mullen) - Putter

Rudd Equipment Co. (Roger Fitch) - $100

Trimble Engineers & Constructors (Bill Trimble) - $100
Union Carbide Corp. (John Rader) - Putter, Linde Star & trophy
University Tire Center (Dale McBride) - $400

Vencill Corp. ( Delmer & Ernest Vencill) - $200

BOWLING TOURNAMENT

Anker Energy Corp. (Bruce Sparks) - $100

Austin Powder Co. (Herm DeProspero) - $50

Beckwith Machinery Co. (Dave Huffman) - $50
Fairfax Fuel, Inc. (Dave Maynard) - $100

Flat Top Insurance Agency (Jack Lee) - $50

M. State Bit Service, Inc. (Skeeter Laskody) - $50
Pittsburgh National Bank (Dale Stein) - $50

Spilman, Thomas, Battle & Klostermeyer (John Tinney) - $50
Children’s Division

Lilly Explosives (Tim Warden) - Trophies, refreshments, lane fees

FUN RUN

Austin Powder Co. (Herm DeProspero) - $50

ICI Explosives USA (Waller Caldwell) - Running shoes
Sturm Environmental Services, Inc. (John Sturm) - $50

CHILDREN’S PUTTING TOURNAMENT

Akers Supply, Inc. (Dave Akers) - Boom box

Lilly Explosives (Tim Warden) - Trophies, refreshments
Trojan Corp. ( Jim Bertiaux) - $50

-

The Association extends its appreciation for the generosity of the
members listed below, which enabled all who participated in the
Annual Meeting with ample opportunity to take home a prize.

NEW CHAIRMAN’S BREAKFAST

Crown Hill Equipment, Inc. (Chris Supcoe) - $75
Ingersoll-Rand Co. (Jim Green) - $100

Nelson Brothers, Inc. (Gary Self) - $100

TENNIS TOURNAMENTS

Cecil I. Walker Machinery Co. (John Williamson) - $100
Cummins Cumberland, Inc. (Ed Surgeon) - $50

Green Acres Contracting Co., Inc. (Tom Pisula) - $50
Ingersoll-Rand Co. (Jim Green) - $50 & trophy

Mellon Bank, N.A. (Bob Heuler) - $100

Penn Line Service, Inc. (Larry Roberts) - $100

Skelly and Loy (John Gunnett) - $100

Sturm Environmental Services (John Sturm) - $50

MONTE CARLO NIGHT

Arcadian Corp. (Tom Dierken) - $50

Austin Powder Co. (Herm DeProspero) - Blaster’s clock
Crown Hill Equipment, Inc. (Chris Supcoe) - $150
Cummins Cumberland, Inc. (Ed Surgeon) - $100
Ingersoll-Rand Co. (Jim Green) - Electric tools & knives
Ireco Inc. (Tim Zeli) - $100

Marathon LeTourneau Co. (Earl Beckman) - $100
McDonough Caperton Insurance Group (Charlie Morton) - $100
Midwest Steel (Joe Guilfoile) - $100

Mountain Explosives Co. (Eda Bussey) - $50

Nelson Brothers, Inc. (Gary Self) - VCR

Republic Industries (George Sotsky) - Gold coin

Rudd Equipment Co. (Roger Fitch) - $50

Trojan Corp. (Jim Bertiaux) - 2 L. L. Bean gift certificates
University Tire Center (Dale McBride) - $100

Vencill Corp. ( Delmer & Ernest Vencill) - $100

FISHING TOURNAMENT

Akers Supply, Inc. (Dave Akers) - Ice chest & boom box
CAPCO - West Virginia Explosives Division (Bruce Wood)
- Fishing rods Coleman lantern, Coleman stove, Tackle box
Ingersoll-Rand Co. (Jim Green) - $50

Mountain Explosives Co. (John Bussey) - $50

Nelson Brothers, Inc. (Gary Self) - $50

Penn Line Service, Inc. (Larry Roberts) - Vest

Trojan Corp. (Jim Bertiaux) - $50

TRAP TOURNAMENT

Austin Powder Co. (Herm DeProspero) - $50

Coal Field Machinery, Inc. (Joe Ison) - $50

Mt. State Bit Service, Inc. ( Skeeter Laskody) - $50
Nelson Brothers, Inc. (Gary Self) - $50

Nell Jean Enterprises, Inc. (Warren Hylton) - Trophies
Robinson & McElwee (Joe Price) - Shotgun cleaning kit

J
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An appreciative audience cleared the
dance floor to give full attention to
WVMRA's home grown singing talent, in
the form of Steve Walker (above), Bunny
Fitch (above center), Gerald Ramsburg
(aboveright), and Lawson & Trip Hamilton
(below).

Later, the ladies got some "achy breaky" action going, as the latest dance craze made its appearance on Kate's Mountain.

Green Lands 13



EVERGREEN MINING CO. - General Division Runner-up. PETROLEUM PRODUCTS, INC. - Associate Division Runner-up

'Buck’s Bunch,' Rish win
'Company Pride' awards

Bruce Burgess accepts the permanent Steve Walker accepts the 1991 John "Bubba" Williamson and Rachel
. hini h hagatn this venrs h plaque symbolizing "Buck's Bunch" Associate Division permanent plaque for of Walker Machinery promote the "Little
Company pride was shining through again this year as a throng 1991Company Pride title. Cecil I. Walker Machinery Co. Steve Walker World Tour - 1992."

of 500 plus braved threatening skies and made their way to Kate's
Mountain for the annual "Coal Miners' Party" and the much
anticipated "Company Pride" competition.

"Buck's Bunch," a group that should need no further introduc-
tion, successfully defended its General Division lunch bucket
trophy. Newcomer Evergreen Mining appropriately took home
the newly created silver medal lunch bucket.

In the Associate Division, long-time competitor Rish Equip-
ment finally broke through to take the title and the bucket.
Petroleum Products made a special effort this year and was
rewarded with second place and the honor of being the first to
inscribe its name on the new runner-up bucket. Traditional
“Company Pride” powers Austin Powder and Cecil I. Walker

5 : > Machinery, which contributed two dozen or more people decked
Rish Equipment - Beth and Bruce out in full company pride regalia, made their usual strong show-

Meeker accept Rish's first ever, first place : — '
award from Association President Ben Greene. i COMPANY PRIDE - Austin Powder Co. COMPANY PRIDE - WVMRA staff

14 Green Lands Green Lands 15



. :
Crown Hill Equipment, Inc. Long live your truck.

We have the following items in stock for exchange or outright sale:

* 992C - 13.5 cubic yard Rock Bucket

» 992C - Upper and Lower oil sealed bucket pins

« 992C - Lift, tilt and steering cylinders

» Hydraulic cylinders for 988 / 988B /777 /769 / 773 | DOG&H /
D8H&K / DSL / D91

» Exchange final drives for DOH S/N/ range 90V and up

» Exchange D9H - 19K “U” blade

« Rebuilt D9H push arms

» We also have access to a wide range of “take off” parts (planetaries,
axles, engines, transmissions, torques) for all makes of Cat equipment.

* Hydraulic pumps and motors for Cat equipment along with a
complete line of “wear” parts (bucket teeth, cutting edges, adapters,

rollers, tracks, etc.) We offer a full line of Shell lubri-
cants dedicated to preserving the life
of your truck. SUPER DUTY Grease for
extended severe service in chassis and
wheel bearings. Extreme-pressure,
multigrade, multi-use SPIRAX" HD
Gear Oil. ROTELLA" Oils for the
requirements of light- and moderate-

PETROLEUM PRODUCTS, INC.

Charleston Logan Beckley
(304) 926-3000 (304) 752-3900 (304) 256-3000

" x duty engines. And high-performance
Cro wn H”, EQUIpment, Inc' ROTELLA T with XLA" for hard-driving
Route 61 - Crown HIIL WV 25052 gasoline and diesel engines. Together
(304) 595-4111 E);ealr(())rgz,l they'll get you farther down

Now Toll Free 1 - 800 - 950-4445

16 Green Lands Green Lands 17



NORTH
AMERICAN
GREEN

R e 5 o F
Control Erosion In Heavy Rains. "
Conserve Moisture When There Is No Rain.

North American Green offers a variety of Erosion Control Blankets to suit a variely of situations:

Let Nature
Dp_ The Rest

Just Rq_ll'

It On Staple It Down
T .1 |

A M i
North American Green Erosion Con-
trol Blankets create an ideal environ-
ment for seed 1o germinatie. Because
the Blankets are so weil constructed,

Starting at the top of the slope to be
covered just unroll the Blanket. The
Blanket should never be stretched so
that contact with the soil can be main-
tained. Follow the simple instructions
included with each roll

As you unroll the Blanket, staple it
firmly to the ground using North Amer-

ican Green Surelock. Generally one
staple per square yard will be suffi-
cient. Under adverse conditions more
staples might be required. Staple patt-

they help prevent the loss of moisture
through evaporation, yet because the
Blankets are porous, the ground will
accept additional moisture through

erns are illustrated in the installation rainfall
instructions.

North American Green Products

s c 1 25 100% Coconut Fiber Blanket for extreme
75 Straw Blanket for moderate runoffs 4:1 conditions and ditches.

51 50 Straw Blanket for heavy runoffs 3:1 P-3oo 100% Nylon Permanent Ditch Liner
SC150 ﬁ};%“,‘;/ff’c"”“‘ Flue. Blamiat i heayy Write or call North American Green for more information

on the complete selection of Erosion Control/
scc Straw/Coconut Fiber Blanket with seed for Revegetation Blankets.
225 heavy runoff 2:1 .
Take the guess work out of erosion control.

CONTACT DISTRIBUTOR'’S NEAREST BRANCH
KANAWHA STEEL & EQUIPMENT COMPANY

GENERAL OFFICES
3000 Sissonville Drive
Charleston, W.Va. 25332

P.0. Box 3203 Area Code 304 343-8801 NORTH
BRANCH BRANCH BRANCH AMERICAN
Highway 70 East 0Id Route U.S. 23 North Route U.S. 25 East GREEN
Madisonville, Ky. 42431 Wise, Virginia 24293 Middlesboro, Ky. 40965
P.0. Box 144 Area Code 502-821-2634  P.0. Box 1437 Area Code 703 328-8096  P.0. Box 8 Area Code 606 248-2054 14649 Highway 41 North
BRANCH BRANCH BRANCH Evansville, IN 47711
106 North Bridge Street 1517 Mellwood Avenue Route U.S. 23 North
New Martinsville, W.Va. 26155 Louisville, Ky. 40201 Prestonsburg, Ky. 41653

P.0. Box 288 Area Code 304 455-3430  P.0. Box 32 Area Code 502 589-6278  P.0. Box 126 Area Code 606 886-8123
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The best PCCA 1992 foursome at Berry Hills Country Club
was ( I-r) Henny Weyssinger, Roger Ball, Beverly Parrish and
C.W. Fosson (not pictured).

Where is Peter's Creek? And why does it have
its own coal association?

Peter's Creek winds through Nicholas
County West Virginia, emptying into the
Gauley River which quickly becomes
part of the Great Kanawha, which
leads, appropriately enough, to

=t Sl

The champs at Edgewood Country Club were (I-r) Jim
Walls, Tim Zeli, Paul Goad and Vic Green, Jr. (not pictured).

Peter's Creek keeps it light

way," says co-founder Mike Perilli. "There are
other organizations around to meet that
need. What we do is to get our members
together, show them a good time and
let them do a little business with one
another. Ouridea is to promote the
coal industry from within itself."

Charleston. e It seems to be working.
Its appropriate because that's Attendance has grown from a
where the Peter's Creek Coal AS SOCIATION few dozen at the first function in

Association gathers its forces twice
yearly to alternately ride the river and discover its best
golfing foursome.

Peter's Creek has its own coal association because
its founders wanted it that way. It started with a meeting
in Summersville between Conrail and a couple dozen of
its coal customers along the Peter's Creek railroad spur.

The first board of directors included Jack Alexander,
John Billiter, Richard Clonch, Jerry Franklin, Ben
Greene, Bob Hartman, Jr., Gary White, Flick Goldsmith,
Ron Tanner, Kirby Martin, Jerry Friebus, Mike Perilli and
Tim Salvati.

Salvati, the original president, hosted the first river
party in 1986. Successive presidents Jerry Franklin,
Kirby Martin and Richard Clonch have watched the
organization grow quickly and steadily, though its format
and objectives have not changed at all.

PCCA is strictly a social organization, and its leaders
make no apology for that. "We're not political in any

1986 to over 300 in 1992. The
first gathering was a dinner cruise on the Kanawha
River. "Charlie Jones got us off to a good start," says
Perilli. "He provided the river boats and barges for the
first three years. "Eventually, the crowd outgrew
Charlie's boat and we moved to the West Virginia Belle.
But we wouldn't be where we are today without Charlie's
help."

It's the same with golf. The PCCA started its best ball
fall tournament on the Edgewood Country Club course
and soon spilled over onto Berry Hill Country Club. The
evening awards banquet is bursting at the seams.

Though an enormous amount of planning and
preparation goes into the day's events, the program is
disarmingly simple -- a cocktail hour, followed by dinner
and PCCA officials handing out dozens of prizes, mostly
donated by the 185 companies now represented. That's
it. No speeches, no slide shows, no hidden agenda.
Attendance figures indicate it's a formula that works..
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Let us add a farming dimension to your seeding needs

o a',

Reclamation
Summersville, WV

Specializing in
e Land Reclamation

e Landscape Seeding
» Erosion Control

Robert Gene Bell

Rt. 1 Box 373A
Summersville, WV 26651
Phone (304) 872-3749

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
Experience West Jefferson, Ohio 43162
(614) 879-8366
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The Hitachi EX3500 hydraulic shovel means rugged,
reliable performance and high availability that you
can count on. That’s why so many mine managers,
owners, engineers and operators talk to Rudd
Equipment for their mining machinery needs.

Extra durability all-around. Like all Hitachi
products, the EX3500 features unmatched durability
all-around. Extra durable front attachments, an extra
tough undercarriage and more will give you high
availability.

Reliable hydraulics. The EX3500 incorporates
advanced, high-speed hydraulics that provides the
reliability that will make your jobs simpler, faster and
more productive. In addition, the EX3500 utilizes
newly designed electronics and hydraulics systems

When reliability counts, count on the
Hitachi EX3500 from Rudd Equipment.

that ensure extremely smooth and productive
operations.

This chart shows you why:

Bucket PCSA heaped
Weight | Horsepower Shovel Backhoe
723,0001bs. | 1,684PS |23.5-32.7 cu.yd. | 22.2-32.7 cu. yd.

Rudd reliability throughout. Rudd Equipmentisa
powerful partner in the tough business of producing
coal. That means a total commitment to fast, helpful
parts and service response to keep your EX3500
productive and profitable.

To find out how Rudd can make the difference for you,
call one of our offices today.

Louisville, KY Evansville, IN St Louis, MO Nitro, WV u D D
(502) 456-4050 (812) 867-6661 (314) 487-8925 (304) 755-7788

Corbin, KY Indianapolis, IN Pittsburgh, PA —
(606) 528-9440  (317) 247-9125  (412) 322-1112 EQUIPMENT COMPANY
Allen, KY Fort Wayne, IN Clearfield, PA The Rudd difference is performance.

(606) 886-1276 (219) 482-3681 (814) 765-8500 Experience it for yourself.



With a little cooperation from the weather, Evergreen’s new conveyor system will come on line in January.

Evergreen Mining

pumps up Webster economy

The 1990 announcement that Evergreen Mining Co.
would be setting up shop in Webster County was welcome
news to anyone with an interest in the local economy.
Evergreen was a newly created subsidiary of the same
parent corporation that runs the well known Marrowbone
Development Co.

Thus the comning of Evergreen implied all of the good
things about coal -- jobs, tax revenue, an overall economic
shot inthe arm. It also implied all of the other good things
about coal -- community involvement, responsible recla-
mation, and a good work safety record.

So far, things have worked out pretty much as adver-
tised. Evergreen's investment is up over $25 million. And
that's not counting land acquisition or employees.

The workforce is presently 85, virtually all from Webster
and surrounding counties, many laid off from other mining
jobs. These jobs should last awhile, for two reasons.

First, Evergreen has 7,300 acres of good coal, enough
to expect producetion of1.25 million clean tons a year for
the next quarter century.
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Secondly, Evergreen does things right.

Though its new workforce was experienced, not a
bucket of coal moved off the property before an intensive
four week orientation period, consisting of operational,
safety and environmental classes, with state inspectors,
vendors and company officials brought in to jointly discuss
what the standards were and how to live up to them.

Another example is Evergreen's uncompleted $5 mil-
lion conveyor system,over two miles long and the largest of
its kind in North America. "lts a little chancey," allows
President Brian Johnson, "because this conveyor is lead-
ing edge technology, and it may take a little fine tuning to
make itwork. But, we made the decision that our daily truck
traffic was putting a little more pressure on the town of
Cowen than it really should have. In the long run, the
conveyor will certainly benefitus. Inthe meantime we want
to be a good neighbor to the people in this county."

That attitude is anintegral component of the Evergreen
philosophy, and that's the stuff from which anniversary
celebrations are made.

Evergreen Mining Co. has made a major investment in West Virginia and
a major commitment to excellence in all phases of mining and reclamation.
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The Land

Reclamation
Process .

A Long-Term

Commitment

Caterpillar and Walker
Machinery are the
industry’s first choice in
providing equipment and
service to restore West
Virginia's land for future
generations’ use.

pill and Water

Quality Testing:

In West Virginia,
a year or more before
turning the first blade
of earth, a mine must
survey a proposed site
to ensure that all con-
ditions are present for

successful reclamation.

The mine operator
develops a detailed
plan for reclaiming the
site for specific use.
The use may be
commercial or public
land development.

eclamation
Bond:
In West Virgin-

ia, the mine operator
posts a bond per acre
to guarantee that
reclamation will be
completed. If the
mine operator forfeits
the bond, he may

be blocked from
mining again.

After the coal has been
removed, regrading
can actually improve
the land's productive
value. Slopes are less
steep and the soil
improved. The objec-
tive in most regrading
is to restore the
“approximate original
contour.”

A mix of fertilizer, seed
and mulch is sprayed
on a site. Grass takes
root quickly and stabi-
lizes the loose material.
After a grass has
become established,
tree planting begins.

eview:
After a minimum
of five years

from hydroseeding, the
post mining land use
plan is reviewed to
determine if the objec-
tives have been met. In
West Virginia, only then
may the bond be
returned.

inancial
Responsibility:
Today’s mines

pay the bill for past
abuses. The Aban-
doned Mine Lands
(AML) program is
financed by a tax on
today’s coal—35 cents
per ton from surface
mines and 15 cents
from underground
mines.

In the 15 years since
the AML program
began, West Virginia
mines have contributed
more than $350 million.

avid C.
Callaghan
Award:

Each spring the West
Virginia Mining and
Reclamation Asso-
ciation presents its
David C. Callaghan
Award to a mining com-
pany that has set a high
example for the industry
in reclamation, financial
commitment, and com-
munity involvement.

Since its founding in
1966, the Association
has taken an active role
in shaping legislation
that makes West
Virginia reclamation
and safety standards

a model for others

to follow.

Walker

The West Virginia Mining
and Reclamation
Association’s history is a
voice for responsible

In 1977,
WVMRA was
the only coal
industry group
to stand up in
support of the
Surface Mining
Control and Reclama-
tion Act, which ensured
that all coal mining
states rose to the stan-
dard established by
West Virginia.

Since 1980, WVMRA
has supported the Sur-
face Mine Drainage
Task Force, a joint
effort with states for
dissemination of infor-
mation and technology
in the ongoing battle
against acid mine
drainage.

CHARLESTON 304-949-6400
BECKLEY 304-253-2706
PARKERSBURG 304-424-0200
SUMMERSVILLE 304-872-4303
LOGAN 304-752-0300
HUNTINGTON 304-526-4800
JACKSON, OHIO 614-286-7566

mining practices.

A mix of fertilizer, seed
and mulch is sprayed on
the site.




Minimal disturbance and thorough revegetation are the hallmarks of Juliana's valley fill construction.

Juliana comes up green

Revegetation is a necessary, expected,
everyday part of the reclamation process. That
doesn't mean it's easy to do. Juliana Mining Co.,
operating in Webster County, seems to have the
process perfected, as illustrated on these pages.

.‘*7- = GRS B
e AR AN
Whether its seeded crown vetch (left) or

natural goldenrod (above), Juliana Mining's
revegetation comes up thick and lush.

PHOTO ESSAY
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From a short distance, the hillside appears to be covered
with a soft, thick blanket of green with a small floral design.

b ﬁ s . :‘- ; ‘ﬁ\‘

Daisies have "volunteered"a white splash to the colorful
Juliana mix of groundcover.

Juliana Mi

ning's reclaime

d mine sit isa hve for deer an tuky, which f

S S HE: A

ind both food and shelter in its dense foliage.
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| Before We Desi ned
The D360

- We Went Lookmg
- For Trouble.

WVe looked at the blasthole drilling troubles you face every day. Troubles
like slow penetration rates; excessive downtime; and high operating costs.
Troubles that rob you of time, production, and most of all, money.

Then, we designed the D360 to help solve those troubles.

Higher Productivity Higher Availablhty Lower Opemtmg Costs

« Faster feed and hoist ~ «Heavy-duty feed _+High dnlilng rates;
rates; and hoist chains; <2 tramming speeds

« Comfortable, quiet, and «Durable Caterpillar® high gradeability;
efficient operator’s cabin; undercarriage and +1800 HPM;.@G—W

« Two-speed rotary head;  engine; fuel-efficient engir

* Quick drill pipe makeup  «Improved serviceabiity « Pump drive diseonn' o . '

and breakout . Rugged construction.

For even greater versatll
5 -and emerwetardrydustoo

-

‘é\

e
N

“-ﬁ

e Sy

* -'vA‘”*’“ W T . ~E

© 1992 Dickirson Drills, Inc. All rights reserved. 0692 LA CP!

Stand back and

watch Us Grow!
MaSSie Reclamation, Inc.

We specialize in
* hydroseeding
* tfree planting
* straw blowing

P. O. Box 396
Shady Spring, West Virginia 25918

Charles Massie, Owner
(304) 787-3933

[]CI.EAN

Waste Oil Furnaces
WHY YOU SHOULD CONSIDER
A WASTE OIL FURNACE. FOR A FREE DEMONSTRATION
"It's both environmentally responsible and cost efficient to burn CALL:
your waste cil.”

[Y EPA Approved [ Reduces
[Y Eliminates Heating Costs

‘Cradle to Grave' [Y Increase ”

Liability Your Profits ®
[ Eliminates EQUIPMENT CO.

Disposal Costs

CHARLESTON
744-3493

CLARKSBURG
623-6335

BECKLEY
800-369-4687
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“0il is our product, service is our business” is
not just a saying at Petroleum Products, Inc. —
it’s a way of life. Since 1938, we've served the
oil needs of coal and other industries in
southern West Virginia. Today Petroleum

Chevron Oil Products and handles a complete
‘ line of Shell Oil lubricants,
ﬁ“w&k serving both industrial

On the move for 50 years.

Products, Inc. is a major full-line distributor of

and retail outlets. We’ve been on the move for
50 years and we're changing to meet the ever
increasing demands of the 1990’%. Call us.
We’re here to serve your needs.

PETROLEUM PRODUCTS, INC.

Charleston Logan Beckley
(304) 926-3000 (304) 752-3900 (304) 256-3000

e

Computer Aided Blast Design
High Speed Photography
Cost Analysis

Blast Casting

On Job Blast Analysis

Tom Ables

112 Village Green
Princeton, WV 24740
(304) 425-4512

Explosives of Tomorrow...Today!
IN SOUTHERN AND CENTRAL WEST VIRGINIA CONTACT...

Ernie Blair

P.O. Box 424

Mt. Hope, WV 25880
Office: (304) 877-2301
Home: (304) 465-0196

*State-Of-The-Art Products*

Latest Emulsion Technology
Gelatins & Dynamites
Detonating Cord

Cast Boosters
Blasting Agents
Non-Electric Initiation
World's Most Accurate Blasting Caps

Robert Runyon

P.O. Box 98
Chapmanville, WV 25508
Office: (304) 855-4521
Home: (304) 855-9106
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VWetlands

for treating acid mine drainage

by Jeffrey Skousen, Alan Sexstone, Keith Garbuitt,
and John Sencindiver, West Virginia University

Introduction

Coal and metal mining disturb large volumes of geologic
material and expose themtothe environment. Throughthis
exposure to air and water, sulfide minerals commonly
associated with coal and metal deposits are oxidized and
hydrolyzed resulting in acid mine drainage (AMD). AMD is
a low pH, sulfate-rich water with high amounts of acidity.
The acidity is comprised of mineral acidity (iron, aluminum,
manganese, and other metals depending on the geologic
deposit) and also hydrogen ion acidity. Other metals and
trace elements in the geologic material may also be
solubilized due to the acid leaching conditions. Therefore,
the composition and concentration of metals in AMD vary
widely but most AMD is characterized by low pH, high
sulfate and iron. As contaminated streams flow into larger
streams or lakes, dilution occurs making the water less
toxic. Also, chemical and biological reactions cause some
neutralization of the acidity and precipitation of metals.
Oxidized iron precipitates as ferric hydroxide (or yellow
boy) as the pH increases above 3.5, while manganese and
aluminum hydroxides require a pH of at least 7 and 5,
respectively, to precipitate. The traditional approach for
treating AMD is collecting the contaminated drainage in
ponds and treating with alkaline reagents to neutralize
acidity and precipitate metals, and raise pH (Skousen
1988). This treatment method (often called an active
system) is costly in terms of equipment, chemicals, and
manpower (Skousen et al. 1990). In addition, the treatment
system must be continued for an indefinite time period.
Estimates of this cost to the coal industry exceed $1 million
per day (Kleinmann 1990).

Approximately 20,000 km of streams and rivers in the
United States are impacted by AMD, and the majority of
these streams receive AMD from old, abandoned surface

-and deep mines (Girts and Kleinmann 1986). Since no

company or individual claims responsibility for reclaiming
abandoned mine lands (AML), no treatment of the AMD
occurs and continual contamination of surface and ground-
water resources results.

Wetlands and anoxic limestone drains provide passive
treatment in contrast to continuous chemical additions.
Wetlands have been used for decades in the treatment of

municipal wastewater (WPCF 1990) but only within the last
10 years have they received serious attention in the
treatment of AMD. Researchers at Wright State University
and West Virginia University independently noted that
AMD from AML wasimproved after passing through natural
Sphagnumwetlands in Ohio and West Virginia (Huntsman
etal. 1978, WiederandLang 1982). Since then, investigators
have documented many other sites where the same
phenomenon was observed (Brooks et al. 1985, Burris
1984, Samuel et al. 1988). The next step in using passive
treatment processes for reclamation was to construct
artificial wetlands on mine sites and determine whetherthe
same treatment benefits were realized. Criteria for building
wetlands were developed and eventually refined usingtrial
and error by numerous wetland builders. Research has
also helped in the development of construction
specifications.

Treatment of AMD by Natural Wetlands

Many studies of AMD treatment by natural and volunteer
wetlands show a substantial drop in sulfate and iron
concentrations and a concomitant pH rise in the effluent.
For example, Tub Run Bog in northern West Virginia
received mine drainage from several abandoned deep
mines in the area (Wieder and Lang 1982). After flowing
through the wetland, pH rose from 3.0 to 5.5, sulfate
concentrations were lowered from 250 mg/l to 10 mg/l,
while iron was decreased from about 50 mg/l to less than
2 mg/l. Another natural wetland in Pennsylvania received
AMD with apHof5.5, and removed iron from 25 mg/lto less
than 1 mg/l and manganese from 35 to 2 mg/I (Kleinmann
1985). Not all natural wetlands are capable of tolerating
AMD. In a study of "volunteer" natural wetlands in West
Virginia, remnants of wetlands were found which had been
destroyed by AMD (Garbutt, unpublished data). In the
same study, anold healthy wetlandwhich had been receiving
AMD for approximately 20 years was found to have more
ironinthe outflowthanintheinflow. This suggests that after
acertainlevelof metalaccumulation, wetlands may "unload"
the metal acc umulated and may decrease rather than
improve the water quality over a long time period.
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Although natural wetlands have been used for AMD
treatment, limitations exist for their continued use as AMD
treatment systems (Wildeman etal. 1991). Transmission of
waterthrough naturalwetland substrates is often restricted,
andthe waterflows primarily across the surface decreasing
the potential foranaerobic processes. Also, naturalwetlands
may be richinhumic acidsthat lowerthe wetland's capability
to neutralize acid drainage. On the other hand, alkaline
mine drainage, which may contain significant amounts of
some metals, readily kills natural Sphagnum wetlands.
Finally, planned contamination of a naturalwaterecosystem
by AMD may be illegal.

Treatment of AMD by Constructed Wetlands

Construction of wetlands on mined lands is beneficial to
reclamation for several reasons. First, wetlands have been
recognized as a precious ecological system and, as such,
have become a carefully regulated resource. Laws and
regulations regarding wetland preservation and use have
been passed and promulgated over the past several
decades, and several federal agencies have responsibility
to carry out legislative action. If wetlands are presentonthe
area to be mined, a special permit is required in order to
disturbthe site (Skousen 1989). Mitigation after disturbance
is required, sowetland construction criteria may be important
for reestablishment of a functioning wetland ecosystem.
Therefore, creation of wetlands on mined lands (whetheror
not a wetland was originally present on the site) during
reclamation is a commendable activity. Second, wetlands
provide important habitat for a number of wildlife species
and enhance the aesthetic appeal of the area. Third,
wetlands can be used as a relatively inexpensive tool for
treating acid discharges or drainage with some dissolved or
suspended solids. However, after AMD passes through a
wetland, the water may still require additional chemical
treatment but will probably require lower amounts of
chemicalthereby savingmoney. The U.S. Office of Surface
Mining (OSM) currently requires a conventional AMD
treatment system to be on site where wetland systems
have been built to treat AMD discharges. OSM's policy
reflects reservations concerning a wetland's seasonal and
long term capacity to treat AMD (OSM 1988).

The first attempts in AMD treatment with wetlands were
simply planting a few cattails in old sediment ponds on
mined sites. The hope was that the vegetation would
spread and the water would be "magically” treated. In many
of these early attempts, the vegetation either died or did not
proliferate and the wetland was ineffective in treating AMD
(Wheeler et al. 1991). Since then, wetland builders have
tried to simulate more accurately the substrates and
vegetation in effective natural wetlands.
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The U.S. Bureau of Mines estimates that over 400
wetlands have been constructed for the purpose of AMD
treatment (Kleinmann 1991). Water treatment by
constructed wetlands inthe U.S. showed iron decreases of
28 to 99% (Brodie 1991, Brodie et al. 1988, Duddleston et
al. 1992, Girts andKleinmann 1986, Hellier 1991, Hendricks
1991, Stark et al. 1988, Stillings et al. 1988, Wieder 1992).
Duringinitial stages after constructionwhile vegetationwas
becoming established, iron removal was generally lower
(ranging from 30 to 50%). After vegetation development,
iron removal increased to 50 to 90%. Manganese removal
by wetlands was erratic and ranged from 8 to 98%, but was
generally less than 30%. Strong evidence suggests a
sequential removal of metals: iron must be precipitated
first, then manganese may be decreased. These same
reports found water pH to remain approximately the same
after flowing through most wetland sites. The water on a
few sites showed lower pH due to iron oxidation and acidity
generation. Other sites which showed increased water pH
generally had a foundation of limestone in the wetland
substrate. On sites where the water pH was increased, the
systemwas better atdecreasing manganese and aluminum
concentrations.

Sorption onto organic materials by themselves (such as
peat and sawdust) was responsible for removing 50 to 80%
of the metals in AMD. Brodie et al. (1988) reported that five
different substrates (clay, topsoil, mine spoil, acid wetland
soil, and non-acid wetland soil) with associated vegetation
were no differentiniron removal after one growing season.
This finding suggests that a particular substrate material,
as long asit has metal retention capabilities, may not be as
important as the conditions created by wetland plants and
the presence of an anaerobic zone. On the other hand,
Wieder (1992) reported that straw/manure and mushroom
compost wetlands were superior in AMD treatment to
Sphagnum peat or sawdust wetlands. Substrate recipies
are as numerous as wetland builders, however a mixture of
50% peat/manure, 30% hay, and 20% soil will generally
provide sufficient permeability, exchange capacity, and
organic matter to produce a functional system. In addition,
asediment slurry from a functioning wetland is beneficial to
innoculate the newly constructed wetland with appropriate
microorganisms.

Several studies report on the effects of different plant
species in wetlands. Sphagnum was the first wetland
species examined because itwas the mostcommon species
found and Sphagnum has a well-documented capacity to
accumulate iron (Gerber et al. 1985, Wenerick et al. 1989).
However, Spratt and Wieder (1988) found that saturation of
Sphagnum moss with iron could occur within one growing
season and Wieder (1988) suggested that metal retention

capacity in a wetland could be exceeded in a few years.
Some have indicated that metal retention is limited in
wetlands because organic matter inputs by wetland plants
is limited (Kleinmann 1990). Many of the original constructed
wetlands were vegetated with Sphagnum but few remained
effective. Cattails (Typha) have been found to have a
greater environmental tolerance than Sphagnum (Samuel
et al. 1988). One of the reasons is because cattails do not
accumulate metals into their tissues through uptake.
Sencindiver and Bhumbla (1988) found that cattails growing
in AMD-fed wetlands did not have elevated concentrations
of metals in plant tissues. Algae and a few other wetland
species have also received attention due to the observation
that enhanced metal removal was associated with algal
blooms (Hedin 1989, Kepler 1988, Pesavento and Stark
1986). In Colorado, alga Imixtures were found to aerobically
remove manganese from mine drainage (Duggan et al.
1992) presumably due to elevated pH resulting from algal
growth. Probably the most important role that wetland
plants serve in AMD treatment systems may be their ability
to stimulate microbial processes. Kleinmann (1991) explains
that plants provide sites for microbial attachment, release
oxygen from their roots, and supply organic matter for
heterotrophs.

Factors Important to AMD Treatment in Wetlands

Several mechanisms of metal retention operate in
wetlands including: 1) direct uptake by living plants, 2)
exchange plus organic complexation reactions with the
wetland matrix, and 3) chemical and microbiological
oxidation/reduction reactions which lead to precipitation
reactions. The mechanisms are listed in their order of
increasing importance, however the relative contribution of
each varies with the chemical composition of the influent
AMD andthe physical composition of the wetland sediment.
Retention of iron by these mechanisms has received the
most detailed study.

Wetland plant species vary in their ability to accumulate
metals (Fernandes and Henriques 1990). Some reports
document elevatedtissue concentrations (Spratt and Wieder
1988), while others show little metal accumulation (Folsom
etal1981.). Onanannualbasis, uptake by Typhg accounted
forless than 1% of the iron removal by a volunteer wetland
treating AMD (Sencindiver and Bhumbla 1988).

While it may be true that metal concentration and
accumulationin plant tissues may be smallin any one year,
planttissue is arenewable resource. Oldtissueis senesced
yearly and newtissue, with new sites formetal accumulation,
is produced. Thus over the entire life of the wetland, plants
may accumulate a portion of metals received in a wetland.

Exchange reactions and organic complexation can
account for over 50% of metal retention in the wetland
(Kleinmann 1991, Bhumbla et al. 1990). These chemical
and physical processes are abiotic and do not require
microorganisms. Kleinmann (1991) states that adsorption
and complexation by organic substrates helps compensate
for limited initial biological activity during the first few
months of operation in a new wetland system. Although
some natural inputs of organic matter occur annually at
plant senescence, the physicalfiltering capacity of awetland
will ultimately be finite as all exchange and complexation
sites become metal saturated. Substantial artificial inputs
of organic matter have been used as a successful strategy
to temporarily renew this filtering capacity, following an
observed decline in wetland performance (Eger and
Melchert 1992, Haffner 1992, Stark et al. 1991).

Insoluble precipitates represent a major sink for metal
retention in wetlands. Approximately 40 to 70% of the total
iron removed from AMD by wetlands is found as ferric
hydroxides from hydrolysis of ferric iron or from microbial
oxidation of ferrousiron (Henrot and Wieder 1990, Calabrese
etal 1991, Wieder 1992). Unlike exchange and complexation
reactions, iron precipitate formation has no theoretical
maximum, but is limited in reality by the physical density
and volume of the material produced.

Up to 30% of the iron may be found as reduced iron and
may be combined with sulfides (Calabrese et al. 1991,
Mclintyre and Edenborn 1990, Wieder 1992). Mono and
disulfides form as a result of microbial sulfate reduction in
the presence of an oxidizable carbon source. In addition to
its metal removal potential, sulfate reduction consumes
acidity andraises water pH (Hedin etal. 1992a, Rabenhorst
et al. 1992).

The long term stability of metal precipitates is unclear.
Ferric hydroxides can be reduced with time to ferrous iron
by anaerobiciron reducingbacteriainthe wetland. Similarly,
the use of ferric iron as an pyrite oxidant under anaerobic
conditions would result in ferrous iron in wetland effluents.

Wetlands may also be used as post treatment "polishing”
systems to remove trace metals or nutrients from previously
treated AMD. Currently under investigation is the addition
of AMD, pretreated with anhydrous ammonia, to wetlands.
Complete precipitation of metals occurs at pH >9 with
ammonia addition but the resulting effluent is high in pH,
ammonia, and sulfate. Theoretically, wetlands should be
able to handle high nitrogen loads, as has been previously
demonstrated in wastewater treatment systems (Hammer
1989). Combined nitrification and denitrification coupled
with plant uptake should remove significant amounts of
excess N and result in a more acceptable effluent following
ammonia treatment. The primary limiting factor is
establishing conditions which optimize the microbial
conversion of ammonia to nitrate.
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7 Acid mine drainage treatmentby natural wetlands was observedin the
late 1970's and has led to the development of constructed wetland
technology. (Photo courtesy of Robert Kleinmann.)

Residence time in wetlands is important to maximize water contact
with the wetland substrate where microbial transformations and oxidation/
reduction reactions occur. Sometimes baffles are necessary to facilitate
water movement through the wetland.

Wetlands have been constructed in greenhouse troughs where
temperature and water flows can be controlled. Some of the troughs
receive acid mine drainage while others receive rain water at the same
rate. With special equipment and procedures, chemical and physical
reactions, microbial processes, and plant productivity can be monitored in
these wetlands. An understanding of these processes may help us build
more efficient wetland systems.
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Early attemps at wetland treatment of acid mine drainage involved
planting cattails in old sedimentation ponds on surface mines and allowing
the cattails to spread.

Constructed wetlands are especially practical when dealing with acid
mine drainage from abandoned mine lands. The wetland provides some
treatment with little or no maintenance costs.
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Anoxic limestone drains are buried cells of limestone. When properly
constructed and with the right type of water, alkalinity can be introduced
into the water and help passively treat acid mine drainage.

Alkalinity Generation and Anoxic
Limestone Drains

Alkalinity generation in a wetland is important for
precipitating metals and raising pH. One method of
generating alkalinity is through sulfate reduction. This
process can generate up to 200 mg/l of sulfides which are
available for metal complexation (Rabenhorst et al. 1992).
This process requires a source of sulfate (common in
AMD), organic matter and a reducing environment.
Environmentalfactors candramatically decrease the amount
of sulfate reduction based on seasonality and with organic
matter depletion.

Anoxic limestone drains (ALD) have received much
attentionrecently because they have the potential of adding
alkalinity to mine water without the risks of biological
limitations (Brodie et al. 1990, Nairn et al. 1990, Skousen
1991, and Turner and McCoy 1990). An ALD consists of
high quality limestone buriedin atrench, underdrain, orcell.
Acid water is intercepted while it is anoxic (underground)
and directed into the buried cell of limestone. By keeping
the limestone and mine water anoxic, limestone can continue
to dissolve without becoming armored. ALDs pre-condition
water by the addition of alkalinity which raises pH and
buffers the water. The water can then be diverted into a
wetland or ditch where oxidation, hydrolysis, and
precipitation reactions can occur. By adding alkalinity to
AMD, wetland systems can be more efficient in their
removal activities.

ALDs require certain water conditions for long term
effectiveness. For example, dissolved oxygen (DO)
concentrations should be below 2 mg/l, and ferric iron and
aluminum concentrations should be below 25 mg/Il. Under
these conditions, the limestone can continue to dissolve
and armoring and clogging with metal hydroxides should
be minimized. Selection of the appropriate water and
environmental conditions is critical for long term alkalinity
generationin an ALD.

Preliminary results showed that eight out of eleven
ALDs were functioning properly in West Virginia after one
year (Skousen and Faulkner 1992). In all cases, water pH
was raised after ALD treatment but three of the sites had pH
values less than 5.0, indicating that the ALD was not fully
functioning because the pH was not around 6.2. Water
acidity was decreased 50 to 80% while iron concentrations,
unfortunately, were also decreased, presumably due to
precipitation in the drain. Aluminum ir: inflow water was
also not found in outflow water again indicating aluminum
precipitationinthe drain. Withironand aluminumdecreases
inoutflow water, itis probable that some coating or clogging
of limestone is occurring inside the ALD.

Utilization of an ALD is complicated by mixed ferric/
ferrous iron concentrations in AMD and/or when DO is
foundinthe water. Currentresearchinvolves pretreatment
of AMD with an anaerobic wetland to strip DO from the
water and to convert ferric to ferrous iron (Sextone,
unpublished). The anoxic water after passing through an
anaerobic wetland can then be introduced into an ALD.
There are still many questions relative to the longevity of
ALDs and the factors involved in limestone dissolution and
metal precipitation in ALD environments. Like wetlands,
ALDs may be a solutionfor AMD treatment for afinite period
after which the system must be replenished or replaced.

The mechanisms that operate inthese types of passive
AMD treatment technologies (aerobic wetland, anaerobic
wetland, and anoxic limestone drain) provide for matching
a technology or combination of technologies to particular
types of AMD. However, not all AMD is suitable for passive
treatment systems.

Sizing and Design Parameters

The most comprehensive and practical approach for
design of passive treatment systems for treating AMD has
been prepared by Hedin and Nairn (1992b). They have
developed a decision chart based on AMD flow, water
chemistry, andthe calculated contaminant loadings (Figure
1). Flows should be measured, not visually estimated, and
variation in flows should be accounted for. AMD should be
collected as close to the outlet as possible and analyzed for
pH, acidity, alkalinity, iron, and manganese. If an ALD is
considered, water analysis should also include DO, ferrous
iron, and aluminum concentrations. Once the contaminant
loadings are calculated based on flow and water analyses,
the water can be classified and an appropriate passive
treatment system designed.

Alkaline Water - If the wateris classified as alkaline (the
water has enough alkalinity to buffer the acidity produced
by metal hydrolysis reactions), the metals contained in the
AMD will precipitate when given sufficient residence time.
Inthis case, anaerobic systemor settling pondis necessary.
No organic substrate is required in the pond but planting
cattails is often helpful in physical filtering processes.
Aeration, which is often limiting in such systems, should be
maximized by constructing waterfalls or rip rap ditches, and
also by maintaining shallow ponds. The key is to retain the
water long enough for oxidation and precipitation reactions
to occur. Wetland size should be based on 20 grams of iron
removal per square meter per day of wetland (20 gmd). For
manganese removal, 0.5 gmd is the estimated value for
wetland sizing.
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Acid Water - If the water is classified as acid, then a
system for generating alkalinity must be provided.
A.

B. 2.

36

Anoxic limestone drains (ALD) require specific
water conditions for long term effectiveness.
Factors that may limit the long term effectiveness
of ALDs are the presence of ferric iron, aluminum,
and oxygen in the AMD. When water containing
any ferric iron or aluminum contacts limestone,
both metals hydrolyze and precipitate. Oxidation
is not necessary. These metal hydroxides can
coat the limestone and cause the drain to plug,
hindering dissolution. Small amounts of dissolved
oxygenwill allowferrousironto oxidize toferriciron
causing the above problems. Therefore,
determination of these parametersiscriticalbefore
installing an ALD. Even when these criteria are
met, some ALDs have failed (Skousenand Faulkner
1992). Guidelines for ALD sizing and construction
are given in Skousen (1991) and also Hedin and
Nairn (1992a). The goal, giventhe right conditions,
is to use limestone to generate excess alkalinity in
the water and direct the treated water into an
aerobic system where metals can oxidize,
hydrolyze, and precipitate.

If high amounts of dissolved oxygen, ferric iron
and aluminum are found in acid water, then
construction of an anaerobic/compost wetland is
recommended. Compost wetlands generate
alkalinity through a combination of bacterial sulfate
reduction and limestone dissolution. With a suitable
organic substrate and limestone placed in the
anaerobic zone, alkalinity can be generated.
Various substrate materials have been used but,
as mentioned, those with manure or composted
materials from 12 to 18 inches deep have shown
suitable microbial activities. Limestone should be
placed in the substrate if anaerobic conditions
prevail. Sizingis based on 5 gmd. If the pH of the
water is less than 3.5, then the area calculated
above should be multiplied by 4 to account for the
much greater acid loadings.

If small amounts of oxygen andferriciron are found
inthe water, the water canfirst be directed into an
anaerobic wetland to scavenge oxygen from the
water and precipitate ferric iron. Conveyance of
the slightly oxidized water fromthe mine or seep to
the wetland should be done in pipes or other
enclosed system. After passing through the
wetland, water from the anaerobic zone can be
directed through closed pipesto an ALD whereitis
more suited for ALD treatment and where some
additional alkalinity may be gained. This type of
passive system has been operating effectively for
over a year on a West Virginia mine site and
several other systems are planned for installation.
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Selectionand Planting of Macro-Florain Constructed
Wetlands - Relatively little work exists on the appropriate
selection of plant species for wetlands, yet this can have
important implications for the long term success of a
project. In constructed wetlands, higher plants serve several
purposes.

a) Substrate consolidation -the roots of higher plants
holdthe substrate together, prevent channels from
forming andincrease residence time of waterinthe
wetland.

b)  Stimulation of microbial processes - plants supply
sites of attachment for microbes, release oxygen
from their roots , and provide a source of organic
matter for heterotrophic microorganisms.

c) Wildlife habitat - wetland plants supply food and
shelter for a wide range of game and non-game
animals (especially birds).

d) Aesthetics - a wetland filled with plants is
considerably more pleasing to the eye than a
treatment pond.

e)  Metal accumulation - this may play a minor role in
the total metal removal of the wetland but may vary
with the species and with different water and
seasonal circumstances.

The choice of wetland species should be based on a
knowledge of local conditions and the relative ability of
species to tolerate the conditions found in a particular
watershed and their ability to provide the functions listed
above. Forexample, Typha and qustifoliais extremely rare
in West Virginia, although it is common in surrounding
states. Thus a wetland planted with T. angustifolia in West
Virginia is unlikely to flourish, while Typha latifolig does
well. Similarly T. angustifolig and T. latifolia have different
niches with respect to water depth. In general, the water
depths usually employed in wetland systems are more
suitable for T_ latifolia than T. angustifolia. It should also be
noted that since AMD is extremely variable, a plant
community that thrives in one location may be completely
inappropriate in a second nearby locationif the composition
of the AMD is different.

Theimportation of exotics, evenwhenthey have proven
effective elsewhere, should be avoided. The choice of local
species is also likely to maximize the wildlife habitat
component of the wetland.

Poly-cultures may be preferable to moniocultures.
Investigations of natural wetlands which are receiving AMD
show a tendency fortreatment to be higherin wetlands with
a higher diversity of species. This is probably due to the
increased number of niches found in these wetlands as a
function of the metal loading from inflow to outflow, but it
also provides a higher diversity of micro-habitats for the
microbial community.

Analyze Raw Water Chemistry
Determine Flow Rate
Net Alkaline Water Net AcidicWater
DO, Fe3+, Al3+ DO, Fe3+, Al3+
Acceptable Unacceptable
Anoxic
Limestone
Drain
! pH>4 pH<4
Settling Influent Influent
Pond Acidity Acidity
l <300 >300
v
Aerobic v Compost
Wetland Settling Wetland
Size based on —| Size based on
20 gmd Fe Pond 5 gmd Acid
0.5 grnd Mn 0.5 gmd Mn

Figure 1. Flowchart for designing and sizing passive mine drainage
treatment systems. (Hedin and Nairn 1992a.)

Where information on metal accumulationis available, it should
be used in the selection of appropriate species. If a plant species
is accumulating heavy metals in plant parts which form animportant
food resource for wildlife, there is a real possibility of transmission
and concentration of these toxic metals through the food chain.
For example, an AMD source with high lead content may be an
important problem while bioaccumulation of iron or manganese
may be of little concern.

Current practice is to plant a fairly dense monoculture of Typha.
As passive treatment systems get bigger, the number of plants
needed and the manpower required to plant them can lead to
prohibitive expense. So some planting designs which do not fill the
wetland with plants at its creation should be considered.
Slow-growing or annual species may be important components in
some wetland systems but these will not form an initial matrix from
which a wetland will develop in a useful time frame.

Finally with any constructed wetland, it is
important to allow the plants to establish for some
time with uncontaminated water before AMD is
appliedtothe system. Whenplants are transplanted,
they suffer "transplantation shock" which makes
them particularly susceptible to any environmental
shock. Immediate inundation with AMD will certainly
slow growth and development and in some cases
may kill the entire wetland. If a wetland is built
during the early to middle of the growing season,
the plants should be given one to two months
establishment time prior to AMD introduction into
the system. If a system is constructed late in the
growing season, AMD flow should not begin until
the next growing season.

Summary and Conclusions

Acid mine drainage is a common, intractable
problemin many areas of the world where coal and
other minerals are mined. Chemical treatment
methods are effective, but passive systems offer a
low cost, more natural approach to AMD treatment.
Mine water flowing through natural and constructed
wetlands has generally shownadecrease in metals
and acidity. Factors important to AMD treatment by
wetlands areinitial flow andwater chemistry, wetland
substrate, wetland vegetation, and microbial
composition and activity.

Metal retentionin wetlands may be due to direct
uptake by plants, exchange reactions with the
wetland matrix, and chemical and microbiological
oxidation/reduction reactions which lead to
precipitation reactions. Based on flows and
chemistry, a passive watertreatment system (which
may include an aerobic wetland, an anaerobic
wetland, and anoxic limestone drain or
combinations) may be developed to either
completely or partially treat the water, thereby
reducing AMD treatment costs with chemicals.
Based on current knowledge, passive treatment
technologies may be a treatment solution for many
AMD discharges. However, AMD treatment by
such systems appears to be finite after which the
system must be replaced or replenished.

Fundingforwetland research has beenprovided
by the National Mine Land Reclamation Center at
West Virginia University.
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» Geotechnical Evaluations ¢ Engineering Reprographics

* Coal & Soils Drilling e Feasibility Studies

e Environmental Assessments * Mine Roof Control

Locations in Kentucky, Pennsylvania, Virginia, West Virginia

Stowers & Sons

TRUCKING EXCAVATING
Heavy Hauling

e Construction

Geology, Engineering, Geophysics

Main Office ® 703/322-5467 * P.O. Box 848, Bluefield, VA 24605-0848
606/263-2855 » 412/788-8778 ® 703/679-7343  304/925-0507

» Boom Trucks » Reclamation

* Winch Trucks » Hydroseeding

e Dump Trucks  Pipeline Construction

» Water Trucks » Equipment Rental
P.O. Box 368 Hamlin 304-824-5136
Hamlin, WV 25503 Charleston 304-727-4721
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TURN IT ON
WITH COAL

When you turn on a light, odds are you're using coal. l\_Tearly

sixty percent of the electricity used in the United States is
enerated from coal. In other words, most electricity is coal
y wire.

Electricity from coal is flexible, convenient and clean. It browns
your toast, heats your home and lights your streets. Since
today’s technologies burn coal cleanly, you can rely on coal - all
day, every day —and still have a clean environment.

When you switch it on, you're seeing coal in a whole new light.

1130 17th St., N.W.
Washington, D.C. 20036
Telephone 202 463-2625

Association Notebook
K. O. Damron accepts VP post

K. O. Damron is the Association’s

In addition, he is a certified under-

new Vice President. He replaces Bill o ground assistant mine foreman, surface
Raney, who left in May to become ) mine foreman and safety training in-
President of the West Virginia Coal S structor and serves as a Lieutenant

Association.

K. O. comes to WYMRA from Shell
Mining Co. in Houston, TX, where he
served for twelve years in human re-
sources and government affairs. He
began his coalindustry careerin 1977
with Pittston Coal Group. In 1980, he
moved to A. T. Massey Coal Co. as
Director of Human Resources at the
Wolf Creek Collieries operationin Ken-
tucky. Shell assumed full ownership of
Wolf Creekin 1987 andin 1988 moved
K.O. to Houston.

He is a veteran of West Virginia
political affairs, serving five terms in
the House of Delegates, where he was Vice Chairman of
the Judiciary Committee and Chairman of the Coal Mining
Committee. As adelegate, he had an 88% voting approval
record from the Business & Industry Council. He also ran
for Congress in 1976.

K. O.isanative of Mingo County, bornin Williamson and
raised in Lenore. He is a 1969 graduate of West Virginia
University with a degree in business administration and
later earned an associate degree in mining technology from
Southern West Virginia Community College.

WVMRA Vice President
K. O. Damron

Colonel in the West Virginia Army Na-
tional Guard.

K. O. and his wife, Pam, have two
children, Keith, 23, and Angela, 13. The
family will be relocating to the Charles-
ton area in the near future.

Regarding the appointment, Asso-
ciation President Ben Greene said,
"Faced with the difficult task of replacing
Bill Raney, we feel very fortunate to have
secured the services of someone with
K. O.’s background and qualifications.
With many critical issues and events
directly in front of us, we anticipate that
K. O. will have an immediate impact."

On assuming his new duties, K. O. commented, "My
family and | greatly appreciate the confidence expressed
by the Board. WVMRA has evolvedinto a great organiza-
tion due to the efforts of the professional staff and the high
level of participation by the membership. There are many
challengestoday dealing with both government and special
interest groups.

"l look forward to working with Ben, Dan, Patty, Mary
Ann and the membership towards maintaining a safe and
competitive environment for West Virginia’s mining opera-
tions."

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

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

Leslie H. Milam Nelson A. Sorah

ERRA

ENGINEERS
INC.

George A. Hall, Ph. D, P E. « Ira S. Latimenr, Jr, Geologist

1624 1/2 Kanawha Boulevard, East
Charleston, WV 25311
(304) 346-7035
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MAGNETITE For Your PREP PLANT SEEDING, MULCHING, FERTILIZING, TREE PLANTING

SERVICE

IS THE ;

e (f & G Seeding, Jne.
OF OUR
BUSINESS

CABIN CREEK, WEST VIRGINIA 25035

Akers Supply, Inc. Akers Magnetite, Inc. GLENN CHAMBERS

Matewan, W. Va. Ceredo, W. Va. )
304/426-4422 304/453.2222 JOHN CHAMBERS PHoNE 595-1509

Already Proven and Accepted by Operators and Regulatory Officials Alike

NEW PATENTED TECHNOLOGY

» Made with Pine Tar

* Penetrates Deeply

« Binds Stronger than asphalt

» Results in a Tough Dust-Free Surface

l ""h ? ; i
/’r W If you are in the coal business and need an
. kk agent that can give efficient and professional

W G service to your reclamation bond needs, then
you should be doing business with Flat Top

/ﬁrl‘rj v(,y Insurance.

EASY TO USE

: We know the coal business! We have the
grotects'thcle Environment markets and the expertise to do the job. From Flat 1bp
conomica ; start-up to the final reclamation project, we [
 Just dilute and spray SUPPLIES : make it our business to know your business, nsurance
: 3 inside and out.
from an ordmary water truck i} g We have specialists who can lend valuable MORGANTOWN, WEST VIRGINIA * 304/598-3660
_— — e i, : A BLUEFIELD, WEST VIRGINIA  304/327-3421
. . NELL JEAN SQUARE assistange in a variety of areas including the CHARLESTON, WEST VIRGINIA * 304/346-0414
For more information, or to place an order, SKELTON, W.VA. all-important reclamation bonds. PRINCETON, WEST VIRGINIA » 304/425-2176

call your Local Distributor
WIEIS TN RGN A e N P REGNGIEA S e T BN NGBSy E-E el KB NG T UG K Y
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LINE SERVICE INC.

Diverse Dimensions in Specialty Contracting

Scottdale, PA 15683 * 412/887-9110

-
PEXY LIVE
. SERVICE ING.
P Ra, W AR
ot o

Cardinal Construction Company
Hydraulic Dredging Services

E \ . \
Advantages of hydraulic dredging over conventional sediment removal:

Quick mobilization and setup

Ability to pump up to one mile away without trucking

Entire pond is cleaned, not just perimeter

Pond can remain in operation during dredging

System can be used on large or small impoundments

Pond can be used on remote sites where access is a problem
Wide ranges of material type can be removed

P. O. Box 425, Nitro, WV 25143 .+ (304) 755-5366 * FAX 755-3453

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
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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

West Virginia Explosives...
A State-of-the-art Explosives Distributor

Call us for an on-site evaluation of your drilling and blasting program.
Bruce Wood, Vice President e Beckley, West Virginia * (304) 252-8505

C
[ &\

A distributor of ICI explosives products P Central Appalachian Powder Co. Inc.

C
O
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The Drill For Infinity...

Reedrill And Rish
Offer New Drill
Team.

Rish, a veteran construction
and industrial equipment
distributor, has teamed up with
REEDRILL, the quality name in
blasthole drills. Rish is now
distributor for REEDRILL full
line of blasthole drills through-
out West Virginia and southwest
Virginia.

REEDRILLSs “Infinity Series”
blasthole drills offer a number of
advantages over the competition.

* Longer Structural Life

* Stronger Undercarriage

® Superior Ratios

¢ Ease of Maintenance

¢ Better Comfort and Control

Contractors throughout West
Virginia and Virginia now have a
clear cut choice when looking for
down-hole drills. With the new
REEDRILL-RISH team now
available, customers can count on
quality from start to finish.
REEDRILL reputation for
quality in manufacturing the best
blasthole drills on the market and
Rish Equipment Company’s track
record for quality product
support for more than 60 years,
make them an unbeatable
combination.

Contact your nearest Rish
office today for details.

'EQUIPMENT COMPANY

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



