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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
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 unegualled experience, with over 100 million hours

) g ; logged on electric drive systems, results in easier-to-service,

S BT 00k (asting trucks that miners rely on more than any other

\ - And our worldwide support from your Dresser Haulpak"
team ensures that the 830E will remain your top, low-cost

Andersc OF WEST VIRGINIA

Full-scale
frame testing
assures

long life.

1
For more information on any quality Dresser machine, call the Anderson office nearest you.
CHARLESTON AREA BECKLEY AREA CLARKSBURG AREA 1
Route 119 South 210 George St. Lewis County Ind. Park ss
Alum Creek, WV 25003 Beckley, WV 25801 Jane Lew, WV 26378 . ' DRE ER@
756-2800 255-6699 884-7821 HAULPAK DIVISION

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.

- South Charleston, WV Louisville, KY Nashville, TN
c ummins (304) 744-6373 (502) 491-4263 (615) 366-4341
c um berla nd Fairmont, WV Hazard, KY Knoxville, TN
|nc. (304) 367-0196 (606) 436-5718 (615) 523-0446
Bristol, VA Evansville, IN

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



0ur Non-Stop Service Commitment
to your success:

®m Parts Department Open 7 days™*

® Weekend Scheduled Field Service™
®m 24-hour Parts Availability

m Expert, Experienced Troubleshooters,
Inspectors and Service Technicians

m State-of-the-Art Tools and Diagnostic
Equipment fix problems fast

| Service Trucks, Boom Trucks, Mobile
Machining and Welding Service, Parts

Shuttle Trucks

m Complete Undercarriage and Hydraulic
Services.

We are dedicated to serving your
equipment needs. Call your local Service
Department or Product Support Repre-
sentative.

**Norton, Va. store only.

(800) 768-8380

Carter |24

Carter Machinery Company, Inc.
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Our Cover

is a quarterly publication of the
West Virginia Mining & Reclamation Association,
with offices at 1624 Kanawha Boulevard East
Charleston, West Virginia 25311
(304) 346-5318, FAX 346-5310.

Where Indians once camped and
coal miners later extracted a living, now a very
special golf course is rising in Harrison County,
reflecting the heritage of bygone days.

Our cover story begins on page 10.
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4 D
CoAL CALENDAR

August

5-8 Annual Meeting, West Viginia Mining & Reclamation Association, The Greenbrier, White Sulphur
Springs, WV, contact Patty Bruce, WVMRA, 1624 Kanawha Blvd. E., Charleston, WV 25311, (304)
346-5318, FAX 346-5310.

September
15-17  Bluefield Coal Show, Brushfork Armory, Bluefield, WV, contact Greater Bluefield Chamber of
Commerce, P.O. Box 4098, Bluefield 24701, (304) 327-7184.

19-22 AMC Mining Convention - San Francisco, CA, contact AMC, 1920 N. St. NW, Suite 300,
Washington, D.C. 20036, (202) 861-2839.

22-23 National Coal Association Coal Issues Conference, Hyatt Regency Capitol Hill, Washington, D.C.,
contact Gloria Runyon, NCA, 1130 Seventeenth St. NW, Washington, D.C. 20036, (202) 463-2656.

26-29 Interstate Mining Compact Commission Annual Meeting, Radissson Plaza-Lord Baltimore Hotel,
Baltimore, MD, contact IMCC, 459B Carlisle Dr., Herndon, VA 22070 (703) 709-8654.

30-1 Annual Meeting, West Virginia Coal Association, Lakeview Resort and Conference Center,
Morgantown, WV, contact WVCA, 1301 Laidley Tower, Charleston, WV 25301, (304) 342-4153.

October ‘
14-16 Kentucky Coal Association Annual Meeting, Marriott Griffin Gate Resort, Lexington, KY, contact
\ KCA, 340 South Broadway, #100, Lexington, KY 40508, (606) 233-4743, FAX 233-4745. /
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When it comes to professional service

and dependable products, Mt. State Bit
Service simply blows the competition away!
Call us today for on-site evaluations and

GE I I HE Cost estimates on our:
] « Complete Line of RAVEN PUMPS
- Comlete Line of Explosives
B and Accessories
» Contract Drilling Services
B « Contract Blasting Services
Our mix plant facilities provide pack-
aged ANFO products for both wet and dry
conditions with various levels of densities
and energies.
/ M s A E Get the blasting power of Mt. State Bit,
I. I l Call 1/800/352/8322
Fairbanks, PA
::\-

Mt. State Bit Service Inc., Morgantown, WV (304) 296-1783 l’ i‘l “id
) ]

Morgantown, WV
Hurricane, WV

ABCO ENGINEERED EQUIPMENT

ONTHE JOB IN
WEST VIRGINIA

Custom, computer designed systems from ABCO
Engineering and
Rish Equipment
Company are
helping contractors
meet various applications
on projects throughout West
Virginia.

Contact your nearest Rish branch for
details on ABCO’s full line of engineered equipment.

Portable coal crushers are used on surface mining sites including this three roll
crusher in northern West Virginia.

EQUIPMENT COMPANY

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

Inclined screen produces graded coal. Large capacity ABCO hoppers are
easily loaded by front end loaders.
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Association
Notebook

James C. Justice, Sr. 1925-1993

The Association was saddened recently by the death
of one of the giants of the West Virginia coal industry,
Beckley's Jim Justice. He was president of Bluestone
Coal Co. and Bluestone Industries, Inc.

"Jim Justice was one of the individuals most closely
identified with this Association," said WVMRA President
Ben Greene. "Certainly, our stature has been diminished
by his passing, but his tremendous contributions to our
industry and to the State of West Virginia will be felt for
generations to come."

Jimwas a native of Pikeville, KY, but was raised inthe
Wyoming County community of Kopperston. After World
War Il service in the Army Air Corps, he graduated from
Purdue University and entered the coal business in
Tennessee in 1947, moving to West Virginia in the
1950's.

As a partner with Leo Vecellio, Sr. in Ranger Fuel
Corp., he was heavily involved with the establishment of
the West Virginia Surface Mine Institute, forerunner of

WVCA Chairman Pete Lilly (I) presents a $1000 scholarship to Teresa Diamond (l) of Burch H.S. accepts her scholarship
Steve Ball of Woodrow Wilson H.S. from WVMRA Vice President K. O. Damron.

Industry awards two 'Coal Classic' scholarships

The West Virginia coal industry has awarded two schol-  championship basketball team and also a member of the
arships of $1000 each to students from state high schools.  baseballteam. He will attend Clemson University inthefall.

WVMRA and the West Virginia Coal Association pro- Eastern Associated Coal Corporation President Peter
vided the scholarship money in conjunction withthe "West  B. Lilly, a Beckley native, presented the $1,000 scholar-
Virginia Coal Classic" basketball tournament, held in  ship to Ball during the school's annual award ceremony.
Charleston last December. Woodrow Wilson High School  Lilly sees Ball's scholarship as emblematic of the industry’s
of Beckley and Burch High School of Delbarton were the  objectives for the tournament. “The West Virginia coal
winners of the two-tiered tournament and thereby earned  industry is proud of Steve Ball's outstanding record of
the scholarships for their schools. academic success at Woodrow Wilson High School, and is

The scholarships were made available to all studentsat ~ pleased to honor him today with the ‘Coal Classic’ scholar-
the schools, based on academic achievement and extra-  ship.

: e curricular activities. The recipients were selected by "Qur state’s future lies in achieving continued educa-
mWVMRA. | he A n ; i
Himoge H d Jimwaselenedinl s O i . committees within the schools. tional advancements. The coalindustry remains committed
Board of Directors in 1970 and served continuously until ; : ; ; i :
his death. He was elected to the Executive Committee for James Conley Justice, Sr. The winner at Burch H.S. is Teresa Diamond, senior  to emphasizing educational excellence through our many
; wyleet) o HE SRS T4 class president, co-valedictorian and a member of the  partnerships with individual schools, and with our ‘Coal
;Suryears dngNaschalHRAOr e RigAEaaRIrI =g basketball team. She will attend Alice Lloyd College in  Classic’ scholarship program.”

] . ) Kentucky this fall as a pre-pharmacy student, with plans to
Through the years, his coalinterests involved several

compl harm Gacrar i versity of Kentucky.
companies, including Sterling Smokeless Coal Co., Green Lamnds Agse;?:igtic?r: Veilgg ;c;e(s)icc)je?:ttK(.3 CL)J.ng:rr\frltoyn,o a ﬁaﬁﬁa gf
Colony Bay Coal Co., and Second Sterling Coal Co. He e ¥ nearby Lenore, presented the scholarship to Ms. Diamond New members
also diversified with the establishment of Bluestone Farms ‘ at a school awards program. K. O. characterized the Six companies were approved for membership at the
and Beckley Management, Inc. scholarship as a key element of the industry’s sponsorship ~ March meeting of the Board of Directors.

Inrecentyears, he hadbeeninvolvedwith aninnovative of the basketball event. “We hope this award, presented as The newest General members are Old Dominion Min-

a result of a highly visible athletic event, will draw the  ing, Inc. of Pound, VA, Steven R. Mullins - representative;
attention of all students to the importance of academics. ~ Pickands Mather Coal Co., Cleveland, OH, Scott F.
We are pleased to be able to participate in furthering the ~ Brown -representative; and The Ridge Land Co., Thorpe,
education of outstanding young West Virginians who have ~ WV, William G. Skewes, Jr. - representative.

mining system. The "Edna Miner," named for Jim's wife,
utilizes two powerful hydraulic arms to extract coal from
a small auger hole bored into the seam.

Jim's closest friends also knew him as a quiet

philanthropist, with a particular interest in the welfare of demonstrated an ability to balance academic achievement Joining the Associate Division are Acord Surveying

children. Inkeepingwith that philosophy, those who wish Jim was honored with success outside the classroom,” Inc. of Summersville, WV, Wayne Acord - representative;

to memorialize Jim Justice should consider a contribution s o in Time magazine The scholarship winner at Woodrow Wilson H.S. is ~ Paul Weir Co., Charleston, WV, Robert E. Golkosky -

to the Beckley-Raleigh County YMCA, 121 E. Main St., R style with this1975 Steve Ball who, in addition to compiling an outstanding ~ representative; and Resource Associates Grpup, Inc.,
Green Lands cover _ academic record, was a key player on the school’s state  Lexington, KY, Donald W. Hunter - representative.

Beckley, WV 25801.
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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
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Driltech’s D75K.

Drills deep
everywhere—except
into your pocket.

Driltech’s efficient D75K drills large-diameter blastholes—
up to 12 inches—using 75,000 pounds of pull-down
and 116,000 inch-1bs. of torque. @ And you’ll find it’s
typically much more cost effective than other comparable
blasthole drills. The secret’s in the

. i . " m e ~ 3‘\
Cummins XL series engine, which can pr——_
provide substantial fuel savings and
lower operation costs. In addition,
engine life before overhaul should
increase by up to 30%. M Like all
Driltech rigs, the compressor and
engine are mounted directly to the
main frame in an in-line arrangement.
This design provides a low center of
gravity and excellent stability. It also
allows easy access to all major
components for serviceability. M Plus,
few other drills offer comparable operator cab comfort and sound suppression.
B Call Rudd today for your Driltech needs. And get Rudd’s famous
Service That Never Stops, including rentals, parts and financing. M Drilfech Inc.

A Tamrock Company

EQUIPMENT COMPANY

Over 40 years serving the construction and mining industries.

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
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The Pete Dye Golf Club logo retains the
mining heritage of the property . . . ..

..... and the course itself perfectly reflects
West Virginia's natural beauty.

Almost Heaven — Golf Division

Arightturn off the Meadowbrook exit of I-79 northbound,
at mile marker 121, in Bridgeport, West Virginia brings
travelers to a blossoming commercial area which was
mostly meadowland a decade ago.

To the left, the road turns country, wandering past the
Meadowbrook Mall and on into the woods. A couple of
miles down that path stands a little white country church. At
Smith Chapel, things change again. Turn left at the church,
and the road leads quickly to what is probably the most
innovative golf course anywhere.

The ambitiously named “Pete Dye Golf Club” is coming
to life amid half a thousand acres of an ancient Indian
hunting ground, more recently a West Virginia coal mine.

The Club is the pet project of father and son coal
operators James D. and James J. LaRosa. It has beenin
the works since 1980. Pete Dye, already famous as a golf
course architect, was among several designers invited to
evaluate LaRosa property along old Route 50, between
Bridgeport and Clarksburg. Jim LaRosa recalls Dye’s
reaction. “He said, 'l can build you a good average golf
course on this property.' "

10 Green Lands

Of course, he wasn't really anxious to spend his efforts
onaaverage course. Butwhen he saw the property behind
Smith Chapel, he fell in love with it.

“Here," said Dye, “we can build a world class golf
course.” And that's just what the developers have in mind.
Midway through construction, Dye was sufficiently pleased
with the direction of the project that he offered to lend his
name to the Club. Though he is the architect on ten of Golf
Digest’'s top 100 American courses, this is the first club
named for Pete Dye. Intrigued by the rolling valley
countryside set between majestic hills and a picturesque
creek, he calls it “the most dramatic piece of property I've
ever built a course on.”

Clarksburg native Billy Pulice is the marketing director
forthe fledgling enterprise, and his enthusiasm is catching.
“This is a very special place. We intend to create a very
special golfing atmosphere here. We want to appeal to
golfersonanational, even aglobal, scale. We wantto bring
tournaments here. Most of all, we want to offer to our
members an experience that they just can’t get anywhere
else.”

¢ e
St i Y -] 2

Operating a course designed by Pete Dye is a big step
in that direction. Anotherwas luring Jim Jamieson from the
Florida sunshine to serve as golf director. Jamiesonisa 10
year veteran of the PGA tour and a former winner of the
Western Open. He also served as the golf pro at the famed
Greenbrier resort in White Sulphur Springs.

But the course itself will be the star. It covers 235 acres
and sits in the middle of a 500 acre tract, leaving a privacy
buffer zone of 265 acres.

The heritage of the land as a former coal property is
readily apparent. Lumps of coal serve as tee markers. Cart
paths are paved withred dog. Fromthe 5thtee, the red and
white towers of the coal-fired Harrison Power Station are
visible at a distance of more than three miles.

The 6th, 7th 8th and 10th holes will utilize crushed coal
in place of sand traps. Between the 6th green and the 7th
tee, golfers can pass through a 140 foot stretch of an
authentic underground mine shaft. The 10th fairway is
defined by 22 coalfilled rail cars on an old track.

The course is picturesque in other ways as well. A
venerable haystack sits near antique farm implements
along the 3rd fairway. A 25 foot waterfall fronts the 10th
green. Simpson Creek winds its way through a mile and a
half of the course, complementing three lakes, one of which
covers 11 acres.

The blend of careful land sculpting with natural settings have created many scenes that can only be described as "picturesque.”

By any standard, the course will be challenging. But it
is designed for golfers of many levels. Each hole features
five sets of tees. The course plays anywhere from 5200 to
7100 yards.

The flagis visible from the tee on 17 of the 18 holes and
each hole has a landmark “target” from whichto aimthe tee
shot.

With future tournament play in mind, the hillside along
the 18th fairway was sculpted to accommodate up to
30,000 spectators and several other holes are flanked by
natural viewing areas. The Club will also be geared to
accommodating corporate outings and tournaments.

A modest but comfortable clubhouse sits onthe shaded
entrance grounds, where valet parking will be in place for
members and guests. More extensive and elaborate
facilities are planned for the near future.

Some 40 workers put the finishing touches on the front
nine in time for the July 3 startup date. The back nine is
scheduled for play next spring.

Pulice has not planned a “grand opening.” “We're going
to invite our members to come out and play some golf.”

After previous lives as the home of hunters, coal miners
and farmers, that's what the valley behind Smith Chapel is
all about.

Green Lands 11



The 235 acre course is surrounded by an
additional 265 acres of peaceful woodland.

The Club's manicured fairways have a
"greens-like" quality.

The course features three lakes, including this 11 acre beauty.

et

A unique detour between holes 6 & 7.

12 Green Lands

Undisturbed relics of a bygone era add character and distinction to the layout of the Pete Dye Golf Club.
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NORTH
AMERICAN
GREEN

S e o

Shown

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 variety of situations:

Just Roll It On

Let Nature

Staple It Down Do The Rest

Ted

Starting at the top of the slope 1o 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

P TR

As you unroli the Bianket, staple
firmly to the ground using North Amer-
ican Green Surelock. Generally one
staple per square yard will be suffi-
cient. Under adverse conditions more

\s..‘- -'..2\(

North Amencan Green Erosion Con-
trol Blankets create an ideal environ-
ment tor seed to germinate. Because
the Blankets are so weil constructed,
they help prevent the loss of maisture
through evaporation, yet because the
Blankets are porous, the ground will

Cardinal Construction Company
Hydraulic Dredging Services

\ \

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

staples might be required. Staple patt- accept additional moisture through
erns are illustrated in the installation rainfall
instructions.

North American Green Products

s75 c 1 25 100% Coconut Fiber Blanket for extreme
Straw Blankel for moderate runoffs 4:1 conditions and dilches.
51 50 Straw Blanket for heavy runoffs 3:1 P-300 100% Nylon Permanent Ditch Liner
1 F 3] he . ; : :
SC150 SUsT Sheoluk sy Blankel tar haavy Write or call North American Green for more information

on the complete selection of Erosion Control/
s Straw/Coconut Fiber Blanket with seed for Revegetation Blankets.
cc225 heavy runoff 2:1 s .
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 01d 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

14 Green Lands

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

Green Lands
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Dedicated to the Miners
Virginia

Anderson has been dedicated to

serving the equipment industry since
1935. Their constant upgrading of
product offerings, service and support
are second to none. In 1983,
Anderson joined forces with
Ingersoll-Rand to form a partnership
offering top of the line blasthole drills
to the West Virginia marketplace.
With a combined 180 years experi-
ence this team is ready to handle all

of West

your drilling needs.

The logo above is a symbol you will
see in the months to come in various
communications from Anderson.
This logo signifies the firm relation-
ship between Anderson and Ingersoll-
Rand for 10 years to the drillers of
West Virginia. Talk with your
Anderson representative today and
learn more about what they have to
offer you!

—

* Models for all of your
drilling needs

* 30,000 — 100,000 Ib.
bitload

* 57— 15" hole drilling

capabilities

* Angle drill packages
available

¢ Sales — Service — Parts

* 180 years combined
experience

Anderson
of West Virginia
Route 119 South
Alum Creek, WV 25003
(304) 756-2800




Buffalo Coal's award winning wetlands construction project., adjacent to Blackwater Falls State Park.

Buffalo Coal hosts 'Horseshoe campers'

Buffalo Coal Co., always a popular "tourist attraction"
within the West Virginia coal industry, brought more than
one hundred students from around the state to its Tucker
County operations late this spring for a practical
demonstration of how the industry works.

The students were at nearby Camp Horseshoe for the
week at a Youth in Government "Free Enterprise Camp"
sponsored by the West Virginia-Ohio YMCA organization.

For the past three years, Buffalo Coal has generously
offeredtointerruptits operations longenough to demonstrate
state-of-the-art mining and reclamation. Buffalo has won
numerous awards for both reclamtion and safety and is
generally regarded as a model mining operation.

Mining successfully in the very shadow of Blackwater
Falls State Park, Buffalo is a popular stop with all sorts of
groups interested in mining tours.

18 Green Lands

"There is a certain amount of disruption when we have
visitors," concedes company President Don Cussins. "But,
Ithinkit's important that people find out what's going onwith
the mining industry and showing them firsthand is the best
way to do that. We're especially gratified to have young
people out here, and this particular groupis a real pleasure
because they are bright, inquisitive and well behaved."

Campers got a good look at Buffalo's award winning
wetland construction project, saw a bulldozer up close and
personal, visited fly ash disposal reclamation, witnessed a
blasting procedure and toured the company's modern
preparation plant.

At midday, Kingsford Charcoal grilled lunch for all,
preceeded by an historical lecture on the area by Buffalo
Vice President Steve Shaffer and a question and answer
session on the coal industry.

\.'

4

B
%

WVMRA's Ben Greene joins Don Cussins and Steve Shaffer of Buffalo Coal Co. (background I-r ) for a field lecture and q & a session.

Students got
"hands on*
experience with a
Buffalo bulldozer.
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PETROLEUM PRODUCTS, INC.

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

DISTRIBUTORS OF: SERVICES PROVIDED:
CHEVRON LUBE SURVEYS
SHELL LUBE SEMINARS
MOBIL _ OIL ANALYSIS
VALVOLINE 7 TECHNICAL ASSISTANCE

"A Proud Tradition of Service Excellence Since 1938"

Computer Aided Blast Design
High Speed Photography
Cost Analysis

Blast Casting

On Job Blast Analysis

Latest Emulsion Technology
Gelatins & Dynamites
Detonating Cord

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

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

Tom Ables Ernie Blair Robert Runyon

112 Village Green P.O. Box 424 P.O. Box 98

Princeton, WV 24740 Mt. Hope, WV 25880 Chapmanville, WV 25508

(304) 425-4512 Office: (304) 877-2301 Office: (304) 855-4521
Home: (304) 465-0196 Home: (304) 855-9106

Stand back and

watch Us Grow!
MaSSie Reclamation, Inc.

We specialize in
* hydroseeding
* tfree planting
* straw blowing

P. O. Box 396 Charles Massie, Owner
Shady Spring, West Virginia 25918 (304) 787-3933

CLEAN

[ Ysurn

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."
[ EPA Approved [ Reduces
[ Eliminates Heating Costs
‘Cradle to Grave' [) Increase ”
Liability Your Profits ®
[ Eliminates EQUIPMENT CO.

Disposal Costs

CHARLESTON
744-3493

CLARKSBURG
623-6335

BECKLEY
800-369-4687
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The Walker G

Green Lands

reen File

Caterpillar D8L
Dozers were used
to reclaim the land.

ot long ago,
this beautiful
view was an

abandoned, unreclaimed

coal mine. The Green
Mountain Co. restored
this site and won a
1991 Abandoned Mine
Lands Award through
the West Virginia
Mining and Reclama-
tion Association.

Their effort was part of
the Federal Abandoned
Mine Lands program

that will pump over
$350 million dollars
into West Virginia's
economy. This means
jobs while improving
the environment.

As a West Virginia
company, Walker is
proud to have provided
the Caterpillar equip-
ment used to reclaim
this and many other

sites throughout our
state. We all need to be
on record for keeping
West Virginia green by
recognizing that there
is a delicate balance
between mining coal
and outstanding
reclamation efforts.

Walker

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

Reclamation efforts
paying off in
Mason County.

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

Green Lands
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Let us add a farming dimension to your seeding needs

\\ F‘%

T8

Reclamation
Summersville, WV

Robert Gene Bell

Rt. 1 - Box 373A
Summersville, WV 26651
Phone (304) 872-3749
FAX (304) 872-6891

Specializing in

» Land Reclamation

* Landscaped seeding
* Erosion Control

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 inside story
on Articulated Dump
Trucks from TEREX.

ARTICULATED ' z o A Model | HP |

Tons

2366 224 25

5 MODELS needs, from 25 to 40 tons. | 72566 224 25
’ All are 6x6 models and all 2766 237 275
25TO A0-TON  feature the umique TEREX 5= o P
P AY.LO ADS 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.
Take alook intothenew  tough terrain. Get the full inside story
artic team from TEREX. All models feature fuel on the complete range of HEAM!,!,gg‘ﬁEnl!,!ﬂEmsrzelNc'
With the addition of four  efficient power trains, TEREX artics from your 100 Smiley Drive, St. Albans, W. Va. 25177
new models, we have asize ~ 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 U.S. Hwy. 23 South 2896 Anton Rd.
Cadiz, OH 43907 Allen KY 41601 P.O. Box 1112, Madisonville, KY 42431

(614) 942-2166/(814) 695-8621 (606) 874-0348 (502) 821-0004



Earth Day '93

Beckley students boost state tree population

Bob Monarchy of Petroleum Products, Inc. assisted members of the
Woodrow Wilson H.S. Conservation Club in their tree planting efforts.

Catenary Coal's Earth Day celebration.
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Smokey the Bear paid a visit to Red Warrior Mine as part of

The Conservation Club of Woodrow Wilson
High School in Beckley is into trees. Not literally,
of course.

They've just taken it upon themselves to make
an impact on West Virginia's woody population.

In January, led by Bob Monarchy of Petroleum
Products, Inc., four members of the Club braved
winter winds and frozen ground to initiate an ex-
perimental planting of chestnuts, walnuts, hickory
nuts and acorns on Elk Run Coal Co.'s Black
Castle Surface Mine in Boone County.

In preparation for the experiment, the Club
gathered nuts and stored them until they germi-
nated. Members will now monitor the Elk Run site
over the next several years. If successful, the
planting will result in a valuable food source for
wildlife.

This spring, under more congenial conditions,
the Conservation Club returned to the field, this
time helping Catenary Coal Co. celebrate Earth
Day '93 at its Red Warrior Mine near Leewood. by
planting 1500 white pine, Siberian crab apple,
black walnut, Chinese chestnut, chestnut oak and
chingapin seedlings.

Petroleum Products, Inc. purchased the trees
on behalf of the Conservation Club. The actual
planting was done by employees and families of
Red Warrior, Petroleum Products and members of
the Kincaid 4-H Club joined the Woodrow Wilson
students for the planting session.

Red Warrior Engineer Rick Morgan designed a
grid pattern for the project to correspond with the
company's overall reclamation plan. Project Coor-
dinator Frank Robinette arranged for flags to mark
tree planting locations.

Thetrees were arranged in patterns to allow for
wildlife feeding areas, staging areas and cover.
Chestnut, crab apple and chestnut oak trees were
planted onbenches and slopes affording the great-
est potential for growth. Pines were arranged near
the top of the slope for cover and wind breaks and
on benches with average soil conditions.

According to Club President Keri Monarchy,
"Our main objective in planting trees is the preven-
tion of soil erosion, but, with the help of the host
companies, the planting is done in a manner that
will be helpful in promoting wildlife habitat.”

Arch hostc—z_d hundreds of employee family members as well as the local
community with its open house, complete with food and entertainment

Earth Day at
Arch of WV

Arch of West Virginia goes all out for
Earth Day, opening its operations to the
public, serving lunch to all comers and
even sweetening the pot with door prizes.

Employees manned the gates at the
Ruffner job near Yolyn, passing out
information packets and directing
fishermen to well stocked sediment ponds
on the property.

On top of the hill, a huge tent was
erected to provide relief from the spring
sun, a picnic place and a venue for Earth
Day entertainment, aswell as brief remarks
by company officials and the presentation
of a wide array of gifts and prizes.

Through its efforts on May 8, Arch
demonstrated that "Every Day is Earth
Day for West Virginia miners."
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"Callaghan Award" winner Mingo Logan Coal
national "Excellance in Mining” award..

Co. has brought further honor to West Virginia's industry, winning a

Mingo Logan wins national award

Mingo Logan Coal Co. of Wharncliffe, Mingo
County, has become the first West Virginia
operationtowinthe national"Excellence in Mining"
award. Mingo Logan, a two-time winner of the
"Callaghan Award" as West Virginia's best overall
operation, was recognizedinthe national program
for "innovative design of a preparation plant."

The awards are sponsored by the federal
Office of Surface Mining Reclamation and
Enforcement. Judging is done first at the state
level, then by a national panel of experts from
OSM, the U. S. Bureau of Mines and the U.S.
Geological Survey.

R & F Coal Co.'s Hart Mine in Ohio won the
Director's Award as the nation's outstanding
operation. Other winners were from lllinois,
Indiana, Kentucky, Montana, North Dakota,and
Texas.

Acting OSM Director W. Hord Tipton presented
the awards at the National Coal Association's
Annual Meeting at The Greenbrier in White
Sulphur Springs, WV.
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Mingo Logan's Award Citation

Mingo Logan Coal Company, Black Bear
Preparation Plant, Wharncliffe, West Vlrgina,
selected by the West Virginia Division of
Environmental Protection, for innovative design
of a preparation plant. Located in steep
Appalachian terrain, the preparation plant was
constructed within a box-cut on a multi-seam
contour mine. A complex network of roadways
anddrainage channelswas constructed to control
runoff and carry it to ponds. Main access to the
site required a specially designed valley fill. A
unique road was constructed down the face of
the fill. Each section of the road goes down and
acrossthe face of each lift, with drainage diverted
into side ditches.

Miller & Miller Auctioneers Inc.

The Only Auction Company With:

Over 33 tears 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

Mlller 2525 Ridgemar Blvd.
M i"er Fort Worth Texas 76116
1-800-433-7240

AUCTIONEERS, INC. Fax 817-732-5552
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« Soil stabilization during revegetation

* Dust control
Asset Appraisal & Equipment Selection

« Erosion control -- coal storage I ‘ T rr S d * Mineral Exploration & Reserve Evaluations
« Coal pile freeze prevention e a O ¢ Surveying e Subsidence Evaluations

e HYDROSEEDING & SOD PRODUCTION e ° Ground COI’IU‘OI & Stablhty Analyses . SOﬂS & ROCk Testmg
' * Hydrology Studies ¢ Construction & Structural Design
CHARLIE PRICE
Malnte_nance Of Vegetated Areas Presidlent * Geophysical Logging Services * Mine Planning & Design
* ReSt?e:dlnjg P.O.Box 90 Malden, WV 95306 304-925-4753 * Geotechnical Evaluations * Engineering Reprographics
* Fertilization * « Coal & Soils Drilling e Feasibility Studies
* Liming * Environmental Assessments e Mine Roof Control

Refuse Treatment For Revegetation With Or Without Soil

Locations in Kentucky, Pennsylvania, Virginia, West Virginia
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

Wildlife Seeding

Geology, Engineering, Geophysics

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

SIGN OF DEPENDABILITY SINCE 1890

NEW DIRECTIONS MITDIAJ

oSy,
SIGN OF DEPENDABILITY w_m“’“ ""M,, SINCE 1890 2 Port Amherst Drive
TRy DN ~ “,s\"- T Charleston, WV 25306
(304) 925-6141 FAX (304) 926-1136

TRUCKING EXCAVATING Lese . Mitar N S

e Heavy Hauling « Construction NATIONAL AMMONIA
e Boom Trucks « Reclamation A Division of Tanner Industries, Inc. ERRA
» Winch Trucks . Hydrgseedmg . (215) 535-7530 - FAX (215) 743-7013 ENGINEERS
e Dump Trucks  Pipeline Construction INC.
b Water TruCkS ¢ EqUipment Rental George A. Hall, Ph. D, P E. » Ira S. Letimer; Jr, Geologist
. Ed Weiss 5811 Tacony St.
P.O. Box 368 Hamlin 304-824-5136 Sales Manager Philadelphia, PA 19135 1624 1/2 Kanawha Boulevard, East
Hamlin, WV 25503 Charleston 304-727-4721 v
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SERVING AVIERICAS COAL INDUSTRY

REICHDRILLIntroducesa
New Crawler Series of BLASTHOLE DRILLS

ENGINEERED FOR
» HIGH PRODUCTION

izl LOW COST OPERATION
The 21st Century is rapidly approaching and The specialists at Flat Top Insurance lend 2!l EASE OF SERVICE
with it unprecedented change. The traditional valuable assistance in the important reclamation ' EASE OF OPERATION
ways of doing business are undergoing close bond requirements and in many other areas of DEPENDABILITY
scrutiny. More efficient ways of going about the insurance for the coal industry. We invite you to OPERATOR EFFICIENCY
business of harvesting the nation’s most check us out and see for yourself why, for more OPERATOR COMFORT
abundant energy source are moving from than 96 years, Flat Top Insurance has been a
drawing boards to coalfields. leader in the insurance field in serving the
The methods employed to return the land to 223?:: Hasiaundadtanc \euaie STy
an environmentally approved state are also -
being constantly evaluated and upgraded. Y REICHIdrill®
Through it all, there’s been one insurance FLAT TOP S8 ' . ".\ d | the only logical choice

agency that has worked alongside the coal INSURANCE

industry, from 1897 to today. That agency is Flat

Top Insurance. For more than 96 years, Flat Top

Insurance has been at the cutting edge of

industry change, always available and ready to

assist the coal industry as it meets each new
~_challenge. '

T B Rt o AR N R o O SRR R R W WE ARE ALSO THE ONLY AUTHORIZED SOURCE OF Call for information today!
O S R AR I Tl Y ek | : CHICAGO PNEUMATIC AND REICHdrill FACTORY
VI SRRBES 0. o Y i b R PP Sy ok g T REPLACEMENT PARTS. 1/800'22 / '3 13 1
ot o S el W ow 0 DR AR CALL TODAY!
320 Federal Street * Bluefield, WV 24701 = 304/327-3421 vy g Z N " S R Ly
1520 Kanawha Bivd. East * Charleston, WV 25311  304/346-0414 af Aok : a5, " o .=
Rt 52 » Guyandotte Avenus = Gilbert, WV 25621  304/664-2056 A G P : 5 FACTORY DIRECT West V"'g"“a Proud REICHDRILL
1000 Hampton Center — Suite E * Morgantown, WV 26505 * 304/598-3660 ar = : e, SERVICED FROM P.O.B 361
858 Mercer Street * Princeton, WV 24740  304/425-2176 “Th e L S i e 814/342 5500 =y ISR
Main Street « P.O. Box 1960  Grundy, VA 24614 » 703/935-2486 s Bt X ; i 2 ili
1701 Euclid 13«|\:'1E>m.|relf WeberlianBuilding —rgTJiéF-Bristol, VA 24203 » 703/466-9121 s " . @ s g -z : Summersvnlle, Wy Phlllprurg’ pA 16866
620 Park Avenue  Norton, VA 24273 + 703/679-2222 R - ) Charleston, WV Fax 814/342-1135
Division Offices: g - L B B e - : Wise, VA
Bluefield, WV « 304/327-3421 ¢ Charleston, WV » 304/346-0414 e . v = g
Knoxville, TN » 615/637-0311 ¢ Pikeville, KY * 606/437-7361 P S T e A
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Special Chemicals for
Treating Acid Mine Drainage

By Jeff Skousen, Ron Lilly and Tiff Hilton

Introduction

In 1990, a paper was published in Green Lands entitled
"Acid Mine Drainage Treatment Systems: Chemicals and
Costs" (Skousen et al., 1990). Inthat paper we described
four commonly-used chemicals in neutralizing acid mine
drainage (AMD). Hydrated lime (calcium hydroxide), soda
ash briquettes (sodium carbonate), caustic soda (sodium
hydroxide), and ammonia (anhydrous ammonia) were
related to situations, both in terms of water flow and metal
composition, where they were best suited. Costs for each
chemical treatment system were broken down into
equipment installation, repair, and salvage costs, along
with annual chemical reagent costs over four AMD flow and
acid concentration cases. These tables were recently
updated with 1992 costs and projected over 5- and 20-year
operation periods (Fletcher, Phipps and Skousen, 1992).

As shownin Table 1, caustic had the lowest annualized
costs during the 5-yeartime periodforthe low flow (50 gpm)
and low acidity (100 mg/I acidity) situation, even though it
hadthe highestreagent cost. Ammonia hadthe nextlowest
annualized costs, soda ash was third because of its high
labor and reagent costs, and hydrated lime was fourth
because of its high installation costs. In the intermediate
flow and acidity cases, ammonia became the most cost
effective, with hydrated lime second. Soda ash and caustic
soda were the most expensive alternatives for all but the
low flow and acidity case. In the highest flow and acidity
category, hydrated lime was clearly the least costly treatment
system, with an annualized cost $230,000 less than
ammonia, the next best alternative.

Over a 20-year operation period (Table 2), caustic soda
and ammonia were still the least expensive choices for the
low flow and acidity situation, and hydrated lime was still
clearly the least expensive alternative for the high flow and
acidity condition. Ammonia, as in the 5-year budgets, was
the cheapest treatment system for the intermediate flow
and acidity conditions and was second for the highest flow
and acidity combination.
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Special AMD Treatment Methods

Since AMD treatment began, most companies simply
used one of the above chemical treatment systems for acid
neutralization and metal precipitation. Raisingthe pHofthe
water usually caused precipitation of the metals and if the
metals did not precipitate adequately to meet effluent limits,
more chemical was added.

While the same four acid neutralization chemical
treatment systems are still predominately used by the coal
industry, several other chemicals have become available
during the past five years (Table 3). Limestone was found
to successfully treat AMD in anaerobic (oxygen-free)
environments such as anoxic limestone drains where the
limestone does not armor with metal hydroxide deposits.
(Faulkner and Skousen, 1993; Skousen, 1991). Pebble
quick lime (calcium oxide) has been recently used in
conjunction with the Aquafix Water Treatment System
utilizing a water wheel concept (Jenkins and Skousen,
1993).

Several operators have used potassium hydroxide,
magnesium hydroxide, and magna lime with good success.
These products behave similarly to the calcium-type
products and their use depends on the price. Ammonia is
used in many locations in West Virginia with good success
and cost savings. Some problems and cautions associated
with its use were outlined in Faulkner and Skousen (1991).
Trapzene has been tried at several AMD treatment sites
(Lilly and Ziemkiewicz, 1992). Trapzene is a calcium
peroxide material which oxidizes the water as well as
neutralizes the acidity. Kiln dust and fly ash have been
used less often because of impurities in each material
which creates more sludge.

Today's AMD treatment situations often require more
than one chemical or system in order to find the most cost
effective method, and in order to meet more stringent
effluent limits. Some sites have an array of hoses and
valves connectedto drums and tanks with several chemical
products being dispensed (Figure 1).

Numerous products are available for water treatment
andthe selection of the appropriate product, its specific role
or function, and its cost should be considered carefully.

Metal Sludge Precipitation

Once metal sludges are formed by the addition of
alkaline reagents, adequate retention time in a settling
basin is necessary for metal hydroxide precipitation. In
areas where water retention time in a pond is insufficient
due to high flow or pond size constraints, a variety of
chemicals (coagulants, flocculants and oxidants) are
available to improve the settling efficiency of metal flocs in
retention ponds.

Coagulation and Flocculation

Coagulation and flocculation are terms that refer to two
different processes to facilitate colloid settling in water.
Coagulation reduces the net electrical repulsive forces at
particle surfaces, thereby promoting consolidation of small
particles into larger particles. These larger particles are
then able to settle.

Flocculation aggregates or combines small particles by
bridging the space between particles with chemicals.
Bridging occurs when segments of a polymer chain adsorb
suspended particles causing larger particles. Both
processes result in the formation of larger particles which
promote precipitation (Figure 2).

Aluminum sulfate (alum)is the standard coagulant used
in water treatment. It reacts with alkalinity in the water to
form aluminum hydroxide flocs which attract other metals
for precipitation. Ferrous sulfate also reacts with alkalinity
but is slower reacting than alum. Ferric sulfate coagulates

Figure 1. Sometimes several chemicals
are necessary for suitable treatment of
AMD. This site required the addition of an
acid neutralizing reagent and also a
flocculantto aidin precipitation of the metals.

particles over alarger pH range thanferrous sulfate andthe
precipitate is a heavy, quick-settling floc. Ferric chloride is
more frequently used as an oxidant but reacts similarly as
ferrous sulfate. Sodium aluminate is alkaline instead of
acidic like the other coagulants. The limited use of sodium
aluminate is due to its high cost.

Activated silica has been used as a flocculant since the
1930's to strengthen flocs and to reduce the potential of
deterioration. The resulting floc with silicais larger, denser,
faster-settling, and more stable. Clays and metal hydroxides
are also called weighing agents so when added to water
they add bulk to the water enhancing floc formation.

Naturant flocculants are used only in specialized
situations. They are expensive and usually used when
specific water parameters or effluent limits must be met.
They have not been used in AMD treatment situations to
this date.

Synthetic flocculants are a recent and popular addition
to the field of water treatment. These flocculants are also
sometimes called polyelectrolytes and are extremely large
molecules that, when dissolved in water, produce highly-
chargedions. Anionic polymers dissolve toform negatively-
charged ions, and are used to remove positively-charged
solids. The reverse occurs with cationic flocculants.
Nonionic polymers or polyampholytes are neutral but when
dissolved in water release both positively- and negatively-
charged ions. Compared with other mineral and natural
flocculants, the synthetic polymers are needed in much
smaller quantities. Synthetic flocculants may be added to
water as a liquid, or more commonly, placed in water as a
solid ("floc" logs).

Green Lands 35



COAGULATION

e f AN = A - G

o A &
)

COLLOID + COAGULANT = STABILIZED = MICROFLOC

COLLOID

FLOCCULATION

Q

& Ul

)

MICROFLOC + POLYMER = MACROFLOC

Adapted from American Water Works Association (1984) and Montgomery Consulting Engineers (1985).

Figure 2. Coagulation isthe process of reducing the net electrical repulsive forces at particle surfaces causing consolidation into larger
particles. Flocculation is the process of bridging small particles into larger particles. Both processes promote larger particle formation
to enhance settling efficiency.

Figure 3. Ultrion is a product that
oxidizes metals and also promotes
coagulation of particles for settling.
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Oxidants

Aeration is the process of introducing air into water.
Oxidation occurs when oxygen in air combines with metals
inthe water. Once oxidized, substances such as iron and
manganese come out of solution and precipitate at neutral
pH (7 to 8) versus higher water pH (9 to 12) when oxidation
levels are lower. For this reason, oxidation is a major
limiting factor in the efficiency of many AMD treatment
systems. Inmost cases, chemicaltreatment costs could be
reduced substantially if aeration and oxidation were
incorporated or improved in the treatment system.

Oxidants aid in the completion of the oxidation process
to enhance metal hydroxide precipitation and reduce sludge
volume. Oxygen can be used as an oxidant but we are
unaware of anyone actually bubbling oxygen into AMD.
More commonly, the hypochlorite products and hydrogen
peroxide are used and have demonstrated very effective
oxidation. Potassium permanganate is also an effective
oxidant and used on many sites where extra oxidation is
needed. Ultrion oxidizes metals and speeds up coagulation
of metal hydroxides (Figure 3).

Case Studies

Case #1 - A mine in northern West Virginia originally
used only anhydrous ammonia for acid neutralization and
metal precipitation. The water being treated has a flow of
125 to 400 gpm, 2.5 pH, 4,000 mg/l acidity, and 3,200 mg/I
iron. Using only anhydrous, the cost of water treatment
averaged $12,000 per month. Also the ponds had to be
pumped and cleaned 5 days a week.

The company later decided to use anhydrous and
hydrogen peroxide together. Currently, the total cost of
both chemicals is $11,000 per month and the ponds are
only pumped 2 or 3 days per week. Using both chemicals
reduced overall chemical usage, and pond cleaning
frequency and associated labor costs were decreased
(cost estimates are not available for sludge removal). The
metalflocs currently produced with both products precipitate
faster and are denser. Dissolved iron (reduced Fe) is less
than 3 mg/l after peroxide treatment.

Case #2 - A sealed deep mine in southern West Virginia
produces a drainage of 200 to 500 gpm, 6.5 pH, no acidity,
and 30 to 50 mg/l iron in the ferric form. Raising the pH to
higher levels had little effect on ferric iron precipitation and
pondretentiontime was insufficient for the ironto precipitate
onitsown. Acoagulant andflocculant mixture was selected
(NALCO's 7883 (Ultrion) or Stockhausen's 190 coagulant
alongwith NALCO's 8877 or Stockhausen's 262 flocculant)
in order to meet the iron effluent limitation.

A cost evaluation showed that ferrous iron treated by
acid neutralization chemicals vs ferric iron treated by
coagulants/flocculants were almost equivalent (with costs
of ammonia at $.28/Ib. and 20% sodium hydroxide at $.50/
gal). A positive aspect with regard to the coagulant/
flocculant treatment was a reduction in sludge volume.
Conversely, higher costs were associated with increased
labor for mixing two products and maintaining chemicals
during winter.

Summary

As can be seen from Tables 3 and 4, many chemicals
are available for treatment of AMD. Bench testing in a
laboratory will indicate the level of treatment that a certain
chemical may induce on a specific AMD. The Jar Test is
also an effective way of determining the right chemical or
combination of chemicals which will treat the water and
settle theflocs. Jartests canbe done very simply with quart
canning jars and stirring devices. Experiments may be
conducted to determine the effectiveness of various acid
neutralizers and coagulants/flocculants, optimum dosage
for precipitation, optimum pH for floc generation, and the
most effective order in which to add various chemicals.
However, a field trial is recommended to demonstrate
treatment during real conditions. A product may look
expensive on paper but it may be diluted in the field or
modified by physical application to enhance treatment and
greatly reduce costs associated with water treatment.

Contacts

American Cyanamid (CYTEC)
Dubois Chemical Co. 800-438-2647
Dupont Chemical Co. 919-282-9772
Envirotech 304-855-4437
FMC Corp. 800-523-5005
MineTek, Inc. 304-253-2923
Nalco Chemical Co. 304-768-7388
Stockhausen Chemical Co. 800-768-7388

304-744-3454
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Table 1. Costs of alternative technologies to treat acid mine drainage in West Virginia, 5-year operation period.

Flow and Acidity Conditions

Table 2. Costs of alternative technologies to treat acid mine drainage in West Virginia, 20-year operation period.

Flow and Acidity Conditions
Flow (gpm)
Acidity (mg/l)

Flow (gpm) 50 1000 250 1000
Acidity (mg/l) 100 100 500 2500
Chemical
Soda Ash
reagent costs $ 3,248 $64,955 $81,194 $1,623,876
repair costs 0 0 0 0
annual labor 14,040 14,040 14,040 14,040
installation costs 229 229 229 229
salvage value 0 0 0 0
NPV 73,051 332,985 401,3886, 899,728
Annualized cost $17,343 $ 79,049 $ 95,288 $1,637,971
Ammonia
reagent costs $ 1,116 $ 22,323 $ 27,904 $ 558,071
repair costs 495 495 495 495
tank rental 480 1,200 1,200 1,200
annual labor 7,020 7,020 7,020 7,020
electricity 600 600 600 600
installation costs 5,936 6,357 6,357 6,357
salvage value 0 0 0 0
NPV 46,843 139,627 163,135 2,396,392
Annualized cost $11,120 $ 33,147 $ 38,728 $ 568,895
Caustic Soda
reagent costs $ 3,852 $ 77,036 $ 96,295 $1,925,891
repair costs 0 0 0 0
annual labor 7,020 7,020 7,020 7,020
installation costs 283 5,478 5,478 5,478
salvage value 0 0 0 0
NPV 46,079 359,551 440,676 8,147,602
Annualized cost $ 10,939 $ 85,356 $104,615 $1,934,211
Hydrated Lime
reagent costs $ 526 $ 10,527 $ 13,158 $ 263,169
repair costs 1,000 3,100 3,500 10,500
annual labor 6,500 11,232 11,232 11,232
electricity 3,500 11,000 11,000 11,000
installation costs 38,400 102,000 106,000 204,000
salvage value 5,750 6,500 7,500 25,000
NPV 82,656 248,193 264,216 1,431,760
Annualized cost $ 19,622 $ 58,920 $62,724 $ 339,895

Chemical

Soda Ash
reagent costs
repair costs
annual labor
installation costs
salvage value
NPV
Annualized cost

Ammonia
reagent costs
repair costs
tank rental
annual labor
electricity
installation costs
salvage value
NPV
Annualized cost

Caustic Soda
reagent costs
repair costs
annual labor
installation costs
salvage value
NPV
Annualized cost

Hydrated Lime
reagent costs
repair costs
annual labor
electricity
installation costs
salvage value
NPV
Annualized cost

50

100

$ 3,248
0

14,040
229

0
198,518
$ 17,308

$ 1,116
495

480
7,020
600
5,936

0
119,397
$ 10,410

$ 3,852
0

7,020
283

0
124,981
$ 10,896

$ 526
1,000
6,500
3,500

38,400

0

170,606

$14,874

1000 250 1000
100 500 2500

$ 64,955 $81,194 $1,623,876
0 0 0

14,040 14,040 14,040
229 229 229

0 0 0
906,296 1,092,553 18,787,000
$ 79,015 $ 95,254 $1,637,936
$ 22,323 $ 27,904 $ 558,071
495 495 495
1,200 1,200 1,200
7,020 7,020 7,020
600 600 600
6,357 6,357 6,357

0 0 0
371,316 435,326 6,516,302
$ 32,373 $ 37,954 $ 568,121
$ 77,036 $ 96,295 $1,925,891
0 0 0

7,020 7,020 7,020
5,478 5,478 5,478

0 0 0
969,590 1,190,488 22,175,851
$ 84,533 $103,792 $1,933,389
$ 10,527 $ 13,158 $ 263,169
3,100 3,500 10,500
11,232 11,232 11,232
11,000 11,000 11,000
102,000 106,000 204,000
0 0 0
513,297 552,070 3,597,957
$ 44,752 $ 48,132 $ 313,686
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Table 3. Chemicals for acid neutralization and chemicals used for coagulation, flocculation, and oxidation. Table 4. Some brand name chemical products with their classification used in AMD treatment.
NAME CHEMICAL FORMULA COMMENTS
Acid Netralization Name Classificati
Limestone CaCO Used in anaerobic situations (anoxic limestone drains). . L cation Gomments .
Hydrated Lime Ca(OI—?)a Requires extensive mixing. NALCO Ultrion (7883) Oxidizer/Coagulant Settles clays/solids.
Pebble Quick Lime CaO Very reactive, needs metering equipment. 7884, 7885, 8887 Flocculants Settles metal flocs
Soda Ash Briquettes Na,CO, System for remote locations. ; . n .
Caustic Soda NaOH Very soluble,/comes as a solid in drums or briquettes, 7886 Neutralizer/Coagulant  Applied to alkaline water with Fe
or as a 20% or 50% liquid. Stockhausen CM-190, CM-191 Oxidizer/Coagulant I
Potassium Hydroxide KOH Similar to caustic. a A
Magnesium Hydroxide Mg(OH), Similar to hydrated lime. CM-196 Flocculant Settles flocs and clays.
Magna Lime MgO Similar to Pebble lime. MineTek Gelfloc Flocculant Log-type, settles floc and solids.
Ammonia NH, or NH,OH Very reactive and soluble. DuBoi . )
Can be also purchased as agqua ammonia. i uBois Mine Guard 200 Neutralizer NaOH and KOH, freezeproof.
Trapzene Ca0o, Used as a neutralizer and oxidant. Available as a Coagulite 200, 222, 300 Coagulants Settles solids
powder or as briquettes. : L )
Kiln Dust Ca0, Ca(OH), Wastg %oduct of limestone indusftry.hActive ingredient Floculite 551, 552 Flocculants Anionic, settles flocs.
is CaO with various amounts of other constituents. American Cyamamid 1203, 1206 Flocculants Anionic 1
Fly Ash CaCO,, Ca(OH), Neutralization value varies with each product. y . : . . et sellestloss.
FMC Calcium peroxide Oxidant/Neutralizer Removes metals.
Coagulants o FMC and DuPont Hydrogen peroxide Oxidant
Alum (aluminum sulfate) AL(SO,), Acidic, forms Al(OH),. _ . _ _
Copperas (ferrous sulfate) FeSO Acidic, usually slower reacting than alum. Calcium/Sodium Hypochlorite  Oxidant
Ferric Sulfate Fe (864)3 Ferric products react faster than ferrous. Calcium/Ferric/Sodium Chloride Oxidant/Coagulant
Ferric Chloride* FeCl Also used as an oxidant. . )
Sodium Aluminate NaAID, Alkaline coagulant. Potassium Permanganate Oxidant
*Other coagulants are magnesium chloride, aluminum chloride, calcium chloride.
These chloride compounds are also oxidants. References
Elloccullg?ts :
ineral Flocculants American Water Works Association. 1984. Introduction to water treatment. Volume 2. Am.
- Activated Silica Na,SiO, A negative charge on surface. Denver, CO. e . WaterWorks: Assoc,
Attracts cations and metal hydroxides.
- Clays bentonite Negatively-charged surface. Faulkner, Ben, and Jeff Skousen. 1993. Monitorin i ; : i
. dl ) 5 ’ . ) g of passive treatment systems: an update. In: Proceedings of the
- Metal Hydroxides AI(OH),, Fe(OH), Usually a positively-charged surface. 1993 West Virginia Surface Mine Drainage Task Force Symposium. Mo?gantown W\pl :
Natural Flocculants ) :
- Starch Derivatives corn starches Gelatinous materials. Faulk B : ; :
- Polysaccharides Guar gums Sticky substances. aulkner, Ben, and Jeff Skousen. 1991. Using ammonia to treat mine waters. Green Lands 21(1): 33-38.
- Sodium Alginates C,H,O ,Na Food thickeners.
Synthetic Flocculants Fletcher, Jerry, Tim Phipps, and Jeff Skousen. 1992. Cost analysis for treating acid mine drainage from coal mines
~ Aniionic Negatively-charged surface. inthe U.S. In: Second International Conf. on the Abatement of Acidic Drainage. Montreal, Canada.
- Cationic Positively-charged surface.
- Polyampholytes Have both positive and negative charges Jenkins, Mike, and Jeff Skousen. 1993. Acid mine drainage treatment with the Aquafix System. In: Proceedings of the
on surface based on pH. 1993 West Virginia Surface Mine Drainage Task Force Symposium. Morgantown, WV.
Oxidants Lilly, Ron, and Paul Ziemkiewicz. 1992. M i i i
i o The ultimate oxidant. ; , - 1992. Manganese remo_val at a lower pH with Trapzene: results of field trials. In:
8h|{>grine o — sz Proceedings of the 1992 West Virginia Surface Mine Drainage Task Force Symposium. Morgantown, WV.
- Calcium Hypochlorite Ca(ClO), Strong oxidant. i . . .
- Sodium Hypochlorite NaCIO Strong oxidant. Montgomery Consulting Engineers. 1985. Water treatment principles and design. John Wiley & Sons. New York, NY.
- Calcium Chloride CaCl, Also a coagulant. o
- Sodium Chiloride NaCl Rock salt. Skousen, Jeff. 1991. Anoxic limestone drains for acid mine drainage treatment. Green Lands 21 (4): 30-35.
- Ferric Chloride FeCl, Also a coagulant.
Peroxide Materials ) . Skousen, Jeff, Ken Politan, Tiff Hilton, and Al Meek. 1990. Acid mine drainage treatment systems: chemicals and
- Calcium Peroxide CaO, Trapzene, an acid neutralizer. costs. Green Lands 20(4): 31-37.
- Hydrogen Peroxide H,O, Strong oxidant.
Potassium permanganate kitrio, Very effective, commonly used. Viessman, Warren, and Mark Hammer. 1985. Water supply and poliution control. Harper & Rox Publishers. New York,

NY.
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LINE SERVICE INC.

Diverse Dimensions in Specialty Contracting

Scottdale, PA 15683 = 412/887-9110

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.
Bruce Wood, District General Manager » Beckley, West Virginia « (304) 252-8505

A distributor of ICI explosives products
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MAGNETITE For Your PREP PLANT

SERVICE
IS THE

HEART
OF OUR
BUSINESS

Akers Magnetite, Inc.
Ceredo, W. Va.
304/453-2222

Akers Supply, Inc.
Matewan, W. Va.
304/426-4422

SEEDING, MULCHING, FERTILIZING, TREE PLANTING

f & G Seeding, Fne.

CABIN CREEK, WEST VIRGINIA 25035

GLENN CHAMBERS

JOHN CHAMBERS PHoNE 595-1509

NJE

Nell Jean Enterprises
Outdoorsmen

Corbra - Midland - Uniden
CB Radio & Accessories
Scanners

Proto - SK
Hand Tools

Ingersoll-Rand - Matika
Power Tools

Fram - Autolite
Filters - Spark Plugs

>

MINE
SUPPLIES

Beckley Plaza
behind Pic 'n' Go

Carhartt
Work & Hunting Clothes

Georgia

Work Boots
Farm - Ranch
Hard Toes
Metatarsals
Made in U.S.A.

SES I¢
(4]

AUTO
SUPPLIES

NELL JEAN SQUARE
SKELTON, W.VA.
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he new D65PX-12

Dozer is rapidly becom-

ing an impact machine

on coal jobs in south-
west Virginia and West Virginia.

Operators have cited maneu-

verability and power as features
that set it apart from other
machines in its class. A single lever
Joystick that controls direction and
steering in the hydrostatic steering
control system, is among likable
features often mentioned.

Benefits of the Hydrostatic
steering control system (HSS):

* High productivity while turning
with the speed and power of
straight dozing.

* Dozing in a straight line during
side-cutting operation.

e

* Provides precise
and delicate steering control.

* Eliminates cross steering opera-
tion on downhill slopes.

» Counterrotates for exceptional
maneuverability.

A powerful 190 HP engine
transmits power smoothly to the
final drives via high-efficiency
torque converter. The resultant
powerful traction, plus the large
blade capacity, greatly increases
productivity.

Low drive and long track under-
carriage are extraordinarily tough
and offer excellent grading ability
and stability.

See the new D65PX-12 at
your nearest Rish dealer.

V/

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




