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~ he new D65PX-12
‘Dozer is rapidly -

 becoming an impact
machine on various

job applications throughout the
area.

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
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_« 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 location.
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COEBURN, VA « 703-395-6901
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ST. ALBANS, WV« 304-755-3311
FROSTBURG, MD * 301-689-2211
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For the long haul.

Euclid’s R85B hauler. From Rudd Equipment.

For over 40 years, in thousands of quarries and mines,
Rudd and Euclid have proved utterly reliable.

The Euclid R85B hauler delivers the long-term
performance, the high productivity and the low
operating costs that you demand.

On the job productivity. Long-life components.
The Euclid R85B consistently performs at 95%-plus
efficiency day after grueling day, hauling rock out of
the pit or to the crushers.

Consider the features and benefits that make this
hauler stand out:

Fully automatic transmission for ease of
operation and servicing.

NEOCON suspension provides increased energy
absorption and superior stability and control.

Sealed wet-disc brakes all hydraulic braking

with long life design in the most extreme environment.

Excellent powertrain ratios provide maximum
total reduction through the differential and
planetaries that offer the most efficient ratios

of any hauler.

Euclid advanced frame design achieves long
frame fatigue life through a proven design and
manufacturing process.

Trailing arm front suspension reduces tire
wear and protects the steering system.

Unmatched product support. This rugged Euclid

hauler is backed by one of the best mining equipment
dealers in the business — Rudd Equipment Company.
We support our products like no other.

For more information on the Euclid R85B, I//VIE
call your Rudd representative today. M £

EQUIPMENT COMPANY
Over 40 years serving the construction and mining industries.

Evansville, Indiana  Fort Wayne, Indiana  Indianapolis, Indiana Louisville, Kentucky Allen, Kentucky
(812) B67-6661 (219) 482-3681 (317) 2479125 (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

GO FROMY (¥
T~ 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.

= South Charleston, WV Louisville, KY Nashville, TN
c ummins (304) 744-6373 (502) 491-4263 (615) 366-4341
cu m 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



°ur Non-Stop Service Commitment
to your success:

® Parts Department Open 7 days**
m Weekend Scheduled Field Service**
B 24-hour Parts Availability

® Expert, Experienced Troubleshooters,
Inspectors and Service Technicians

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

m 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

Carter Machinery Company, Inc.
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Our Cover

Lawrence and Lemule Myers
pose proudly with the rainbow trout caught from

a Meadow River Coal Co. sediment pond
on Employee Appreciation Day
Our cover story begins on page 6. (photo by Tim Cox)
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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
cost estimates on our:

« Complete Line of RAVEN PUMPS
« Comlete Line of Explosives

— J
P ‘ ' and Accessories
« Contract Drilling Services
« Contract Blasting Services
' Our mix plant facilities provide pack-
aged ANFO products for both wet and dry
24 conditions with various levels of densities
- and energies.
' M . A E Get the blasting power of Mt. State Bit,
Il I I Call 1/800/352/8322
BI I SERVIGE G“‘nts"l"e, MD
- Fairbanks, PA
N

Mt. State Bit Service Inc., Morgantown, WV (304) 296-1783 li"! i
1

Morgantown, WV
Hurricane, WV
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Crown Hill Equipment, Inc
Box 210, Hansford, WV 25103-0210

304/595-4111

inside WV 1-800-950-4445
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Acting OSM Director Ann Shields on the new direction of her
agency.

OSM Director at

The 21st West Virginia Mining Symposium, held in
Charleston early this year, featured an appearance by Ann
Shields, Acting Director of the federal Office of Surface
Mining, in addition to the traditional wide array of technical
presentations and awards.

Shields was named late last fall to head an OSM
"leadership team" pending the appointment of a perma-
nent Director. Shortly thereafter, Robert Uram was nomi-
nated to the post. His appointment is pending before the
U.S. Senate, where quick approval is expected.

Shields reported that OSM is undergoing a "bottom up
review" of its goals, policies and procedures in preparation
fo Uram'stenure andthat industry should expect "no abrupt
shifts of policy" during the upcoming change of leadership.

She described the goals of the current OSM administra-
tion as a "streamlining” of the agency overall, the "elimina-
" tion of regulatory overkill," a movement from "contention to
consensus" in dealing with various interest groups, and an
improved relationship with state regulatory agencies.

6 Green Lands

>

Association Chairman John Bryan offers a welcome to the
21st West Virginia Mining Symposium.

21st Symposium

She also described the controversial Applicant Violator
System as "one of the agency's success stories," citing an
improved compliance record by industry and a more even-
handed imposition of the federal Surface Mining Control
and Reclamation Act.

Attendees heard encouraging news from West Virginia
Office of Miners' Health, Safety & Training Director Steve
Webber, who reported a 50% decline in fatalities from
1991-1993, as well as a 35% drop in lost time accidents
over the same period.

Other topics on the agenda included mine planning, fly
ash, blasting, bonding, equipment, wildlife, aquaculture,
hydrology, a report of the 1994 Regular Session of the West
Virginia Legislature andthe annual Friday morning session
with Director Dave Callaghan and otherkey personnel from
the State Division of Environmental Protection.

The two day session also included the traditional legis-
lative reception.

Ron Brennaman of the National Wild WVU Extension Agent and Assistant Dr. Eli McCoy, newly named Deputy
Turkey Federation outlines mine Professor Edsel Redden summarizes the Director of WV-DEP, provides an update
reclamation techniues designed to economic opportunities of raising trout in on the regulation of stormwater and
enhance wildlife habitat. West Virginia's mine water. groundwater.

Director Steve Webber of the West
Virginia Office of Miners' Health, Safety &
Training reports improved safety statistics
for West Virginia miners.

The Symposium opened with a workshop conducted by (I-r) Steve Mullins, Charlie
Sturey, Roger Hall, Louie Halstead, Jim Miller. Dana Burns, Mark Kiser and Tony Grbac.
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Let us add a farming dimension to your seeding needs
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Reclamation

Summersville, WV
Robert Gene Bell, Jr. Specializing in Robert Gene Bell
(304) 872-6183 + Land Reclamation Rt. 1 - Box 373A
) :Hgsri‘:;eg?:tgrol Summersville, WV
26651

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

E
e

=l

I  EAGLE CARBON. IVC.

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

Depend upon

The Ohio Seed Company

_for all reclamation seed
high quality and prompt delivery

TOLL FREE
1-800-879-3556

The Ohio Seed Company
P.O. Box 87

West Jefferson, Ohio 43162
(614) 879-8366

Experience

Green Lands

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

Green Lands




The "Barton B. Lay 'Milestones of Safety' Award" goes to Eastern Associated Coal Co., Federal #2 Mine. West Virginia Office of
Miners' Health, Safety & Training Director Steve Webber is flanked by Gary McHenry (l) and Jim Beck of Federal #2.

Record numbers for Mountaineer Guardian

The Mountaineer Guardian Awards luncheon, held
halfway throughthe 21st West Virginia Mining Symposium,
honored 92 coal mining operations and three prep plants
for mining more than 500 million tons without a fatality.
Both totals are a record for the 11 year old program.

Mountaineer Guardian winners are those mining
operations which achieve tonnage goals, based on
employment levels, without afatal accident. Steve Webber,
director of the West Virginia Office of Miners’ Health, Safety
& Training, was on hand to make the presentations. The
program is sponsored jointly by Webber's agency and
WVMRA.

Top honors at this year's luncheon went to Eastern
Associated Coal Corp.’s Federal #2 Mine in Monongalia
County. This workforce of 450 miners has produced over
40 million tons of coal over the last 13 years without a

10 Green Lands

fatality. The mine was also recognized for its outstanding
safety awareness programs, including the use of Safety
Improvement Teams.

Federal #2 becomes the third West Virginia operation
to receive the prestigious “Barton B. Lay, Jr. Milestones of
Safety Award.”

Webber and WVMRA Vice President K. O. Damron
expanded the program this year to enroll all mining
operations.

According to Damron, “This expansion resulted in an
additional 47 awards in 1993, primarily for small coal
mines. Coupled with the decline in fatalities from 22 in
1991,t0 16in 1992, and 11 in 1993, it is obvious that there
is a substantial amount of energy being expended by West
Virginia miners and operators towards providing safer
workplaces.”

Mountaineer Guardian Award Winners

Company

Ambrec Corp.

Anchor Mining Co.
Appalachian Mining Co.
Arch of West Virginia
Arch of West Virginia
Baldwin Mining Co.
Banner Coal and Land
Bay Star Coal Co., Inc.
Bay Star Coal Co., Inc.
Belva Coal Co.

Birchfield Mining, Inc.
Black Bear Mining, Inc.
Buffalo Coal Co.
Cannelton Industries, Inc.
Colony Bay Coal Co.
Consolidation Coal Co.
Consolidation Coal Co.
Consolidation Coal Co.
Consolidation Coal Co.
Consolidation Coal Co.
Cow Creek Coal Co.
Cow Creek Coal Co.
Cub Branch Mining Co.
D. & K. Coal Co.

Dal-Tex Coal Corp.
Daniel's Branch Coal Co.
Decondor Coal Co., Inc.
Doss Fork Coal Co., Inc.
Double Camp Energy, Inc.
Eagle Carbon Mining Corp.
Eastern Associated Coal
Eastern Associated Coal
Eastern Associated Coal
Eastern Associated Coal
Elk Run Coal Co.

Elk Run Coal Co.
Evergreen Mining Co.
Fairfax Fuel, Inc.

Grafton Coal Co.

Greasy Creek Coal Co.
Heartland Resources, Inc.
High Power Energy
Independence Coal Co.
Juliana Mining Co., Inc.
Laurel Coal Corp.

Laurel Creek Co., Inc.
Martinka Coal Co.
McElroy Coal Co.

Mine

Preston Surface
Anchor

Alloy

Ruffner

Wylo

No. 1

Winifred No. 8P
No. 2

No. 3

Job No. 1

No. 1

No. 2

Surface

No. 130

Colony Bay
Amonate No. 31
Arkwright No. 1
Blacksville No. 2
Humphrey No.7
Shoemaker

No. 4

No. 6

Frank Maynard Branch
No. 4-A

Coalburg No. 6
No. 1

No. 7

Seminole

No. 1

No. 1

Federal No. 2
Harris No. 1
Kopperston No. 1
Lightfoot No.1
Black Castle Surface
Castle

Evergreen

No. 1

Brooks Run No. 5
No. 2

Lincoln County Surface
High Power

King

Amos Run
Coalburg No. 9
Dingess Surface
Tygart River Prep Plant
McElroy

Company

Meador Energy, Inc.
Meadow River Co.

Mingo Logan Coal Co.
Murphy’s Branch, Inc.
Navaro Mining, Inc.
Newtown Energy, Inc.
Northland Resources Co.
Old Hickory Coal Co.
Omega Square

Patriot Mining Co.

Patriot Mining Co.
Peabody Coal Co.
Peabody Coal Co.
Philippi Development, Inc.
Pine Creek Mining, Inc.
Pine Mountain Resources
Premium Energy, Inc.
Princess Beverly Coal Co.
Quality Energy, Inc.
Radec, Inc.

Rauer Coal Corp.

Rocky Hollow Coal Co.
Select Mining, Inc.
Southern Edge, Inc.
Stanley Industries, Inc.
Squires Creek Coal Co.
unrise Mining, Inc.

Swamp Fox Development Co.

Sycamore Fuels, Inc.

T.& T. Energy, Inc.

T.& T. Fuels, Inc.

Talon Resources, Inc.
Toney's Branch Coal Co.
Toney’s Branch Coal Co.
Trinity Mining, Inc.

Twin Branch Coal Co.
U.S. Steel Mining Co., Inc.
U.S. Steel Mining Co., Inc.
Vandalia Mining Corp.
Virginia Crews Coal Co.
War Eagle Construction
Western Mingo Coal Co.
Westmoreland Coal Co.
Wind River Resources Corp.
Windsor Coal Co.
Wynchester Mining Co.
Wynchester Mining Co.

Mine

No. 1

Meadow River
Mountaineer

No. 1

No. 1

No. 1

Northland Prep Plant
Rockhouse Left Fork
No. 1

Patriot Prep Plant
Patriot Surface

Big Mountain No. 16
Montcoal No. 7
Sentinel

No. 2-A

No. 4 Mine

Mingo Surface
Princess Beverly
No. 1

No. 4

No. 108

Rocky Hollow

No. 2

No. 1-B

Barbour & Upshur
No.1 S

No. 1

Coalburg No. 8

No. 1

T. & T. Energy No. 1
No. 2

QOrion

No. 56

Shumate Eagle

No. 1

No.20-DB

No. 50

Shawnee

Monac No. 2

No. 14

No. 5

No. 1

Hampton No. 41
Cazy Surface
Windsor

Black Oak
Campbells Creek No. 2
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When It Gomes to Choosing An Auctioneer
BIGGEST IS NOT ALWAYS BEST!

Forke Brothers, The Auctioneers, has been serving the Mining and Construction Industries
for over 70 years, with personal service!

Our recent Auction in Webster Springs, West Virginia for C.C. Conley Coal/Green Inter-
national, prompted this owner’s response:

‘From the signing of the contract to the final settlement there was never a time
when Green'’s interest was not first and foremost. We thank you, Bryan Brooks,
Ron McClain and the entire Forke crew for a job well done and a phenomenal sale’

J. Scott Tuel, Equipment Manager
Green International, Inc.

We would like to visit with you about our services!

Please contact Ron McClain

Buckhannon, West Virginia BROTHERS
(304) 472-7209 The Acti

P.O. Box 21960, Lincoln, NE 68542
402-421-3631 Fax 402-421-1738

A Full-Time Forke Representative

12 Green Lands

Stand back and

watch Us Grow!
MaSSie Reclamation, Inc.

We specialize in
* hydroseeding
« tree planting
* straw blowing

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

Stowers & Sons

TRUCKING EXCAVATING

 Heavy Hauling e Construction
« Boom Trucks » Reclamation
e Winch Trucks * Hydroseeding
* 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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Representatvies of Buffalo Coal Co. accept the company's unprecedented third "David C. Callaghan Award.” From left to right are

Association Chairman John Bryan, DEP Director Dave Callaghan, Buffalo officials Don Cussins, Melvin Judy, Jerry Duckett, Steve

Shaffer and Inspector Craig See.

Buffalo Coal wins 3rd 'Callaghan Award'

Buffalo Coal Co. has won the "David C. Callaghan
Award" as the outstanding mining operationin West Virginia
for an unprecedented third time.

Presentation of the Callaghan Award, named for the
formerdirectorofthe State Department of Natural Resources
and present director of the State Division of Environmental
Protection, is the highlight of the closing luncheon of the
annual West Virginia Mining Symposium.

“l can’t think of a finer representative for our industry
than Buffalo Coal “ said WVMRA President Ben Greene.
“This is a company which invariably goes the extra mile, not
only with outstanding reclamation, but also with regard to
community involvement, the use of state of the art technique
andtechnology, tremendous efforts to preserve and expand
wildlife habitat, an unfailing willingness to go beyond
requirements of the law and a firm commitment to the
economic future of West Virginia. Every Buffalo operation
has taken its place as a showplace of mining in northern
West Virginia.

14 Green Lands

“This is the third time that (President) Don Cussins and
Buffalo Coal have won the ‘Callaghan Award.” Only one
other company has won it twice. That should stand as a
clear indication of Buffalo’s stature in the industry.”

A total of 19 West Virginia coal companies were
recognized at the luncheon for excellence in reclamation.

Sponsored jointly by the Association and the West
Virginia Division of Environmental Protection, the
Reclamation Awards are presented annually to those
companies judged to have done the best work in the
reclamation of mined land. To be considered for the
award, a company must be nominated by its local DEP
inspector.

“This premier awards program was the first of its kind in
the nation and has been copied in many states as well as
on the national level," said Greene. “We had a record
number of nominees this year and that reflects well on the
state of mining reclamation in West Virginia.”

DAVID C. CALLAGHAN AWARD
Buffalo Coal Company

In Grant and Tucker counties, for overall excellence in all phases of design
execution and operation of more than twenty separate mining operations and
related facilities, which have become a showcase for a wide variety of touring
groups on a state, regional and national basis. The company’s long-standing
record of exemplary and concurrent reclamation in the face of environmentally
sensitive conditions, its ongoing use of state of the art technique and
technology, its successful efforts to preserve, improve and expand wildlife
habitat, its willingness to go far beyond requirements of the law to the benefit
of the community and its citizens, its commitment to the present and future
economic well-being of West Virginia, all reflect the highest standards of the
modern coal industry.
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Congratulations to all Reclamation Award Nominees

COMPANY COUNTY INSPECTOR

Ackley Houston Corp. Fayette Joe Laughery

Allegheny Mining Corp. Grant Craig See

Allied Mining Co. : Preston Ron Hooton

American Bituminous Power Partners Marion Mike Nunan

Appalachian Mining, Inc. Fayette K. William Hauer

Arch of West Virginia Logan Ron Sheets

Big Bear Mining Co. Wyoming John Waggoner

Bluestone Coal Corp. McDowell Barry Bowman

Bradford Coal Co. Kanawha Phil Mooney

Buffalo Coal Co. Grant : David Idleman

Buffalo Coal Co. Grant Craig See

C & J Coal Co. Monongalia Brad Moore

C & W Coal Co. Upshur Joe Altieri

C. J. Coal Co. Upshur Joe Altieri

Cannelton Industries, Inc. Kanawha Mark Foley

Chase Enterprises McDowell Allen Vest

Coal Cave, Inc. ) McDowell Earl Holt

Coaltrain Corp. Taylor Terry Washburn

Coaltrain Corp. Preston Paul Dixon

Coal Valley Mining Raleigh Manuel Seijo

Cyprus Kanawha Corp. Fayette James Lucas

D & L Coal Co. Mineral David Idleman [
Donaldson Mine Co. Kanawha Pat Lewis | 2
Drummond Co., Inc. Wyoming Larry Cook |
E.T.&S, Inc. Mason Benny Campbell

E & H Mining & Trucking, Inc. Wyoming Eugene Lacy |
Eastern Energy Corp. McDowell William Thomason |
Elk Run Coal Co. Boone Bill Cook '
Evergreen Mining Co. ' Webster Keith Evans |
Grafton Coal Co. Lewis/Braxton/Webster Frank Shreve '

Greenbrier Coal Co. Greenbrier Perry Critchley '
Greenbrier Coal Co. Greenbrier Albert Rodebaugh
Green Mountain Co. Monongalia David Pybus
High Power Energy/High Power Mountain Corp. Nicholas Bill Little .
Hobet Mining, Inc. Boone Kevin Quick [
Island Creek Coal Co. Nicholas Nancy Hieb :
Island Creek Coal Co. Upshur Martin Dickinson
Gilmer James Bazak .

Kimberly Industries, Inc.

Laurita Energy Corp. Monongalia R. K. Henry
Leckie Smokeless Coal Co. Greenbrier Robert Norman Only the 240 ton (218t), electric drive 830E offers you such a balanced
Level Land Construction Co. Nicholas Nancy Hisb package of innovative performance features, making it the ultimate low-
McCoy Brothers, Inc. Barbour Tim Richard cost-per-ton producer.
Maple Meadow Mining Co. Raleigh Jerry Stover ... Anadvanced Detroit Diesel 2200 hp (1640 kW) engine, proven
Marker & Sons Kanawha Mike Richardson ' — 8 & e GTA-26 alternator and GE-787 electric wheels deliver
Melissa Coals, Inc. Mercer Larry Cook 1! Fem unsurpassed efficiency and the longest life in the big
Morgantown Energy Export Co. Monongalia M. A. Kromer | truck business. o _
National Mines Corp. Wyoming Eugene Lacy The industry’s most sophisticated, computer aided
PCR Joint Venture Raleigh G. A. Morton frame design has produced a frame capable of more
Patriot Mining Co. Monongalia Steve Ball hours of trouble-free service than any hauler in the world.
Patriot Mining Co., Inc. Preston Paul Dixon And our_unigue Hydrair® |l suspension is proven to
Pax Mining Co. Wyoming Steve Sizemore extend tire life. , _ .
Pioneer Construction Co., Inc. McDowell Allen Vest Our unequalled experience, with over 100 million hours
Pups Creek Coals, Inc. Raleigh Jerry Stover T logged on electric drive systems. results in easier-to-service,
Rawl Sales & Processing Co. Mingo Haskel Boytek s S8 longer lasting truqks that miners rely on more than any oth?’r.
Rawl! Sales & Processing Co. Mingo Timothy Justice assures Anchourworldwida support ot yadr Lresser et
Rawl Sales & Processing Co. Logan Timothy Justice/Darrell O’'Brien teng:ife: rotlii etrefgrrn zgfgggscgﬁtethe B30E will remain your top; low-cost
gouthezlrni M'iaerals, 'inc. McDowell 'Fgom Pickett 2 L4 ’

pringdale Mining, Inc. Fayette erry Critchley
T & L Augering Fayette Joe Laughery E PS c 0 F W EST V l R G l N I A
Terry Eagle Coal Co., ALP Nicholas G. Cam Ford
U.S. Steel Mining Co., Inc. Wyoming Jerry Quesenberry ]
V&C, Inc. McDowell James Rose/Jackie Taylor ] i . . 2
Vaco Enterprises, Inc. McDowell Arnold Fortner 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 SSE
Alum Creek, WV 25003 Beckley, WV 25801 Jane Lew, WV 26378 l DRE R®
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SERVING AMERICAS COAL INDUSTRY

The 21st Century is rapidly approaching and
with it unprecedented change. The traditional
ways of doing business are undergoing close
scrutiny. More efficient ways of going about the
business of harvesting the nation’s most
abundant energy source are moving from
drawing boards to coalfields.

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

source.

~ Through it all, there’s been one insurance'
agency that has worked alongside the coal
industry, from 1897 to today. That agency is Flat

The specialists at Flat Top Insurance lend
valuable assistance in the important reclamation
bond requirements and in many other areas of
insurance for the coal industry. We invite you to
check us out and see for yourself why, for more
than 96 years, Flat Top Insurance has been a
leader in the insurance field in serving the
nation’s most abundant and valuable energy

FLAT TOP
INSURANCE

Top Insurance. For more than 96 years, Flat Top
~ Insurance has been at the cutting edge of
_industry change, always available and ready to

' ne mdustry as it meets each new

320 Federal Street » Bluefield, WV 24701 « 304/327-3421
1520 Kanawha Blvd. East  Charleston, WV 25311 = 304/346-0414
Rt. 52 « Guyandotte Avenue ¢ Gilbert, WV 25621 » 304/664-2056
1000 Hampton Center — Suite E » Morgantown, WV 26505 » 304/598-3660
858 Mercer Street » Princeton, WV 24740 = 304/425-2176
Main Street » P.O. Box 1960 = Grundy, VA 24614 » 703/935-2486
1701 Euclid Avenue * Weberling Building — Suite F » Bristol, VA 24203 » 703/466-9121
620 Park Avenue ¢ Norton, VA 24273 « 703/679-2222
Division Offices:
Bluefield, WV = 304/327-3421 ¢ Charleston, WV » 304/346-0414
Knoxville, TN » 615/637-0311 ¢ Pikeville, KY ¢ 606/437-7361

WETLANDS WEST VIRGINIA AWARD
Kimberly Industries, Inc.

= : Presented by Ducks
s u o+ Unlimited for outstanding
Sl o oy T >y _ accomplishment in the creation
S et k. ( A and preservation of wetlands
' N R wildlife habitat.
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: ‘ 3 » . 5o | Kimberly Industrles receives the third annual "Wetlands West Virginia

s 2 p s Award" from Ducks Unlimited. I-r Inspector James Bazak, DU Howard Blyle of
s i M i 4 DU, George Freshour of Kimberly.
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REICHDRILLIntroducesa
New Crawler Series of BLASTHOLE DRILLS

ENGINEERED FOR

» HIGH PRODUCTION

« LOW COST OPERATION
- EASE OF SERVICE
EASE OF OPERATION
DEPENDABILITY
OPERATOR EFFICIENCY
OPERATOR COMFORT

[ )
REICHdrill®
=]

- the only logical choice

WILDLIFE WEST VIRGINIA AWARD
Hobet Mining, Inc.

Presented by the West
Virginia Chapter of the National
Wild Turkey Federation for
outstanding accomplishment in
the establishment and
enhancement of overall wildlife

WE ARE ALSO THE ONLY AUTHORIZED SOURCE OF Call for information today! habitat, with special emphasis
CHICAGO PNEUMATIC AND REICHdrill FACTORY i

REPLACEMENT PARTS. i FACTOR 1/800-227-3131 on wild turkeys.

CALL TODAY!

FACTORY DIRECT West Virginia Proud REICHDRILL Pk . s =

SERVICED FROM P. O. Box 361 % e S

Sunmersyllle, Wy 81 4/342'5500 PhlllprUl’g, PA 16866 National ntoﬁi t Nata Wildu Fedration resent

Charleston, WV Fax 814/342-1135 Hobet Mining Co. with the first "Wildlife West Virginia Award.” I-r Dr. John
Wise. VA Starcher, Larry Emerson‘of Hopet, I\{hckey Hyrst, Dennis Campbell, John Lowe
? of Hobet, Inspector Kevin Quick, Jim Ratcliff and Bob Fala, both of Hobet.
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In Grant County, for the
complete and successful
conversion of more than 160
acres of timberland to a more
productive hay and pasture
use. Unique to the operation is
the development of steep slope
areas for wildlife habitat, which
is now home to a wide variety
of upland game species.

Appalachian Mining, Inc. - Chairman Bryan, Inspector

Allegheny Mining Corp. - John Kortas, Chairman Bryan, o ) ;
William Hauer, Director Callaghan, G. O. Young, Roy Hamilton.

Director Callaghan, Lawrence Streets.
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In Fayette County, for the
successful use of maximum
extraction technology in
remining more than 7,400 feet
of old highwall in extremely
steep sloped terrain. The
operation included complete
highwall elimination and
stabilized all unconsolidated
material through the
construction of a modified 12 lift
rock buttressed valley fill.
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Arch of West Virginia, Inc.

In.Logan County, for
outstanding reclamation on the
Abe Burgess Refuse Area,
using innovative direct seeding
techniques. Originally
established in the early 1950’s,
the site was used by several
companies before regrading
and revegetation were initiated
in 1991. The company’s direct
seeding has been highly
successful with an impressive
reclamation result.

24 Green Lands

Arch of West Virginia, Inc. - Chairman Bryan, Inspector Ron
Sheets, Dave DePasquale, Director Callaghan, Linda Torre, Fred
Barata.

Big Bear Mining Co. - Chairman Bryan, Inspector John Waggoner,
Director Callaghan, Lloyd Adams.

L i 1 3 o

In Wyoming County, for
aggressive pursuit of a major
mining complex cleanup,
including more than 950 feet of
new stream channel, an
automated acid mine drainage
treatment system and major
upgrading of the local road
system. Design and
supervision for the overall work
was carried out with wildlife and
aquatic enhancement as a top
priority.
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C & W Coal Company

In Upshur County, for
exemplary attention to detail
and finesse in the planning and
construction of drainage control
structures and haulroads, with
careful attention to the
protection of local residents. All
drainage channels have been
rip-rapped with durable rock
and an extremely lush growth
of grasses and legumes covers
all disturbed areas.

26  Green Lands

C & W Coal Co. - Chairman Bryan, Director Callaghan, Gerald Ramsburg.

B

Cannelton Industries, Inc.

Cannelton Industries, Inc. - Chairman Bryan, Kevin Whipkey,

Director Callaghan, Inspector Mark Foley, Joe Overbay.

In Kanawha County, for the
successful installation of a new
underground operation with
particular attention to detail in
the development of a valley fill
to provide a working area, the
utilization of a modern conveyor
system for accelerated coal
transportation and stabilization
of the total disturbed area with
extensive herbaceous cover.
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This reclamation site at White Flame Energy in Mingo
County exemplifies the reasons why Walker Machinery and
Caterpillar strongly believe in keeping
our environment green. Not only has
this site been preserved for future
generations, but it was mined
successfully and uniquely recognized
for its reclamation and safety record. =

In the spring of ‘93 the folks at White Flame Energy, Inc
received a prestigious reclamation award from the West
Virginia Mining and Reclamation Association. The

Association said that this mine has shown “extraordinary

efforts and results in drainage construction, valley and durable

rock fill construction and has gone beyond the call of duty in

revegetation plans to maximize the post-mining land use of

forest land in accordance with the wishes of the landowner.”
At the same time, the Association gave White Flame

Energy, Inc. a Mountaineer Guardian ;

Award. These certificates are award-

ed to coal mines which achieved

designated tonnage goals, based on

employment, without a fatal accident.

This demonstrates the ability to compete in a tough coal
market without compromising safety or the environment...
meaning jobs for West Virginians while
keeping our state green.

As a West Virginia company, Walker
is proud to have provided the Caterpillar
equipment used to mine and reclaim
this land. We recognize that there is a
delicate balance between mining West Virginia coal and pre-
serving the land for future generations. Our goal is for West
Virginia's grandchildren to say, “Are you sure this used to be a
coal mine, Grandpa?”

304/949-6400




Coaltrain Corporation

In Taylor County, for the
complete elimination of more
than 7,000 feet of abandoned
highwall, the toxic remnants of
an old underground mine and
the major conversion of a
wasteland to a highly
productive hayland and pasture
use. All farm access roads and
two very beneficial farm ponds
were upgraded to the benefit of
the landowner.
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Director Callaghan, Glen Larew.

Coaltrain Corp. - Chairman Bryan, Inspector Terry Washburn,

D & L Coal Company

D & L Coal Co. - Chairman Bryan, Inspector David Idleman,
Director Callaghan, Lawrence Streets.

In Mineral County, for the
removal of an abandoned
tipple, junked cars and many
years accumulation of local
trash during the successful
mining of a contiguous,
previously mined underground
site. A major barrier of
undesirable trees, brush and
rough terrain was carefully
transformed to provide the
Nethkin Hill Cemetery with
much needed expansion area.
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In Boone County, utilizing
ridgetop removal with four
valley fills, this 239 acre site
was completed in less than two
years with excellent
workmanship in all phases of
mining and reclamation.
Concurrent revegetation
complemented ongoing mining
with a uniform herbaceous
cover which has greatly
expanded the resident wildlife
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Legg, Gary Underwood, Director Callaghan, Doug Wilcox.

Elk Run Coal Co., Inc. - Inspector Bill Cook, Chairman Bryan, Billy

McCoy Brothers, Inc.

In Barbour County, for the
elimination of several thousand
feet of existing highwall during
the remining and reclamation of
a 30 acre site and for the
successful restoration of the
area through the careful
blending of the site with
adjacent acreage resulting in a
productive and visually pleasing
pastureland.

McCoy Brothers, Inc. - Chairman Bryan, Inspector Tim
Richard, Director Callaghan, Jerry Kittle, Terry Upton.
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In Monongalia County, for
exemplary performance in
transforming a 40 acre site of
forestland and pasture to a
highly productive pasture and
meadowland. An excellent
cover of grasses and legumes
has been established and a
large, well maintained
sediment control structure has
enhanced the postmining land
use for the landowner.
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Patriot Mining Co., Inc.

- Chirman Bryan, Roy Eddy, Brownie Stuart,

Dottie Brand, Inspector Steve Ball, Director Callaghan, Dick Bolen, Ron

Hambric.

V &C,Inc. - Chairman Bryan, InspectorJames Rose, Director Callaghan,
Carmen Di Angelo.

In McDowell County, for the
successful reprocessing of an
abandoned refuse site, for the
complete reclamation of a
partially burned area and for the
total restoration of an extremely
steep 50 acre eyesore to a
stable and visually pleasing,
well vegetated area, all of which
was accomplished with no
funding from the Abandoned
Mine Land program.
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Rawl Sales & Processing Company

Contractor:

In Logan County, for
outstanding community
involvement in the
establishment of a modern
underground mining complex,
including the paving of the
entire mine area, for the
construction of a new bridge to
highway specifications and for
the land acquisition and
subsequent construction of a
fully equipped playground and
walking track for the benefit of
the residents of Sarah Ann.
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E & D Construction Company

Rawl Sales & Processing Co. - Chairman Bryan, Inspector Timothy
Justice, Johnny Jones, Director Callaghan, Charles Snavely, Gary Hatfield.

Terry Eagle Coal Company, ALP
Contractor: Vencill Corporation

Terry Eagle Coal Co., ALP / Vencill Corp. - Chairman Bryan, Delmer
Vencill, Inspector Cam Ford, Director Callaghan, Ernest Vencill, Monte Heib.

In Clay County, for upgrading
and stabilizing 5.5 miles of local
service roads to facilitate
haulage from a contour
haulback operation. The use of
sediment cells and drainage
control impoundments, together
with concurrent reclamation,
provided excellent sediment
control for Buffalo Creek. A
four acre reserve was
established to protect the
second largest yellow poplar
tree in West Virginia.
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AML Award - North
Green Mountain Company

In Monongalia County, for the
timely and economical
completion of an Abandoned
Mine Lands contract for the
“Camp Run Highwall Project,”
in which the company removed
a threatening outslope adjacent
to a local residence, eliminated
an inactive underground mine,
recontoured all existing
highwalls, and stabilized the
entire area with a sophisticated
underdrainage system.

Green Mountain Co. - Chairman Bryan, Dave Bowman,
Director Callaghan, Inspector David Pybus.
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AML Award - South
Pioneer Construction Company, Inc.

In McDowell County, for the
effective completion of an
Abandoned Mine Lands
contract for the “Jed Haveco
Dump Project,” during which
the company eliminated an
unconsolidated burning refuse
pile and removed an unstable
impoundment. This project
involved almost one million
yards of material handling and
more than a half mile of velocity
controlled stream channel
construction.

Pioneer Construction Co., Inc. - Chairman Bryan, Inspector
Allen Vest, Ann Wardwell, Director Callaghan, Jay Wardwell.
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FErosion Control At Its Best With ENVIROSEAL

« Soil stabilization during revegetation
» Dust control

« Erosion control - coal storage | i T erra S O d

« Coal pile freeze prevention

e HYDROSEEDING & SOD PRODUCTION e

Maintenance Of Vegetated Areas CHARLE PRICE

) Res?e.dlnfg P. O. Box 90 Malden, WV 25306 304-995-4753
» Fertilization

e Liming

Refuse Treatment For Revegetation With Or Without Soil

Wildlife Seeding

SIGN OF DEPENDABILITY SINCE 1890 TRI Q NGI E
S, SURETY AGENCY, INC.
SIGN OF DEPENDABILITY 5 N, SINCE 1890

NATIONAL AMMONIA

A Division of Tanner Industries, Inc.

Specializing in
* Reclamation
e Self-Insurance and

e Financial Guarantee Bonds
(215) 535-7530 - FAX (215) 743-7013

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

Ed Weiss 5811 Tacony St.
Sales Manager Philadelphia, PA 19135

LINE SERVICE INC.

Diverse Dimensions in Specialty Contracting Green L an ds 41

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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The inside story
on Articulated Dump

TrucksfromTE

NEW
TEREX
ARTICULATED
DUMP TRUCKS:
5 MODELS,
25TO 40-TON
PAYLOADS

Take a look into the new
artic team from TEREX.

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

needs, from 25 to 40 tons.

All are 6x6 models and all

feature the unique TEREX

designed rear axle suspen-

sion system that gives you cle designs that give you top

top TEREX traction in notch, low cost production.

tough terrain. Get the full inside story
All models feature fuel on the complete range of

efficient power trains, TEREX artics from your

improved operator environ- TEREX dealer, or write

ment, and advanced vehi- TEREX, Hudson, Ohio 44236.

Branches:
P.O. Box 252 U.S. Hwy. 23 South

Cadiz, OH 43907
(614) 942-2166/(814) 695-8621

Allen KY 41601
(606) 874-0348

1 *2566 224 25

Model

2366 224 25

*2766 237 275
*3066 275 30
*4066 359 40
*New Models

HEAVY MACHINES, INC.

Mining Division Headquarters
100 Smiley Drive, St. Albans, W. Va. 25177
(304) 755-7000

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




Floc Generation

by Chemical Neutralization
of Acid Mine Drainage

H. Brown, J. Skousen, and J. Renton
West Virginia University

Introduction

Acid mine drainage (AMD) is a low pH, sulfate-rich
solution with high acidity and iron concentrations. It results
fromthe oxidation of metaldisulfide minerals upon exposure
to air and water. Coal and metal mining operations
throughout the world are plagued by the generation of AMD
and its potential to pollute water resources. Laws and
regulations require that water contaminated by AMD must
be treated to remove metals and neutralize acidity before
discharging into ground or surface waters.

Chemical treatment of AMD is primarily designed to
neutralize acidity, raise pH, and to precipitate metals
dissolved inthe water. Four chemicals (calcium hydroxide,
sodium hydroxide, sodium carbonate, and ammonia) are
predominately used to treat AMD, and costs of treating
various amounts of AMD with these chemicals have been
outlined (Skousen et al. 1990).

After chemical treatment, the treated water flows into
sedimentation ponds so metals inthe water can precipitate.
Residence time of the water, which is dictated by pond size
and depth, is important for adequate metal precipitation.
Hilton (1993) found pond size to be too small on most AMD
treatment sites to result in complete treatment of the water
and precipitation of dissolved metals, and encouraged
adequate sizing for AMD treatment. Sometimes when

-
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pond size is inadequate, special chemicals such as
coagulants, flocculants, or oxidants are needed to
improve the removal of metals in AMD (Skousen et al.
1993).

Dissolved metalions are precipitated from AMD as a
loose, open-structured mass of tiny grains called “floc”.
The amount of metal floc generated by AMD
neutralization depends on the quality and quantity of
water being treated. Large quantities of highly acidic
AMD are treated with chemicals in West Virginia and
other Appalachian statesthereby creating vast amounts
of AMD floc.

Inorderto maintain adequate water-holding volumes,
floc must be periodically removed from AMD treatment
ponds to provide sufficient residence time for metal
precipitation. Costs of removing floc from AMD ponds
and hauling the floc to disposal sites are estimated to be
almost equal to the costs of chemically treating the
water. Locations commonly used for disposal of AMD
pondflocinclude abandoneddeep mines, pits onsurface
mines, and refuse piles. Because of the large amount
of pond floc being generated, concern for adequate
disposal of this material is growing. In addition, little is
known about the stability of these flocs once they are
removed from AMD ponds.

Table 1. General characteristics of sites used in this study.

Site  Treatment Chemical AMD Composition Coal Bed Mining Type
1 Calcium Hydroxide Hi Fe, Lo Mn Pittsburgh Underground
2 Ammonium Hydroxide Hi Fe, Lo Mn Upper Freeport Underground
3 Sodium Carbonate Lo Fe, Hi Mn Pittsburgh Surface
4 Sodium Hydroxide Mod Fe, Hi Mn Waynesburg Surface

Previous Work

Ackman (1982) investigated the chemical and physical
characteristics of AMD floc and concluded that each floc
varied depending onthe nature ofthe AMD, the neutralization
chemical, and the mechanical mixing or aeration device
used with the chemical. According to him, the most
important floc physical property is its settleability, which
includes both the settling rate and final floc volume.

Ackman found that calcium hydroxide and sodium
carbonate produced a granular, dense floc versus a more
gelatinous, loose floc generated by sodium hydroxide or
ammonia (ammonium hydroxide). The chemical
compositions of flocs were generally composed of hydrated
ferrous orferric oxides, gypsum, hydrated aluminum oxide,
calcium carbonate and bicarbonate, with trace amounts of
silica, phosphate, manganese, copper, and zinc.

Payette etal. (1991), using scanning electron microscope
analyses, foundthat AMD neutralized by calcium hydroxide
resulted in the formation of crystalline gypsum as well as
various amorphic metal hydroxides. Amorphic materials
are those that have little or no structure and order, and have
atendencyto dissolve more quickly than crystalline materials
under the same conditions. Rocks and minerals, on the
other hand, show strong order, structure, and crystallinity.
Amorphic materials may also become ordered or crystalline
withtime. Payette et al. showed that AMD floc was mostly
amorphous at 1 hour after formation, while crystals
developed in the floc 24 hours after formation.

The purpose of this study was to determine the effects
of four different neutralization chemicals on floc generation

from four AMD sources. We also assessed the efficiency
of floc production with the chemicals at various pH levels.
In subsequent papers, chemical compositions of these
flocs and the effect of ageing will be evaluated.

Experimental Procedures

Four AMD treatment sites were selected, each having
unique concentrations of dissolved constituents (Table 1).
Different neutralization chemicals for AMD treatment were
used at each of the sites. (In an upcoming Green Lands
article, experimental flocs generated in the laboratory will
be compared to field flocs collected from AMD ponds at
each site).

Untreated AMD from each site was characterized by
standard methods inthe National Research Centerfor Coal
and Energy Laboratory at West Virginia University. The
water was analyzed for pH, specific conductance, acidity,
total iron, ferrous iron, manganese, aluminum, calcium,
nickel, zinc and sulfate. Acidity and pH measurements
were performed uponreachingthe laboratory. The samples
were then further acidified to prevent precipitation of metals
untiltheir analysis by atomic absorption spectrophotometry.

Experimental flocs were generated by treating each
AMD with each of the four chemical reagents in the
laboratory. Twelve samples of each AMD were treated with
each neutralization chemical to 6 different final solution
pH's (4.5, 5.5, 6.5, 7.5, 8.5 and 9.5). Six of the samples
were allowed to react for 2 days while the other six were
allowed to react for 2 weeks.
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Table 2.  Laboratory analyses of untreated AMD from four different sites in West Virginia. lonic concentrations
are given in mg/L, while acidity is given in mg/L CaCO, equivalent and conductance (cond) in
micromhos/cm.

Parameter Site 1 Site 2 Site 3 Site 4
pH 3.6 3.0 3.6 4.3
Cond 2880 4720 949 2380
Acid 1263 3152 516 1212
Fe, 341 1129 7 160
Fe*? 4 870 1 151
Mn 4 7 20 42
Al 80 118 4 38
Ca 353 329 78 270
Ni 1 4 1 2
Zn 1 15 1 2

SO, 2850 4300 640 2097

Results and Discussion

The untreated AMD from the four sites showed wide
variation in elemental compositions (Table 2). Acidity
rangedfrom 516 mg/L onsite 3to 3152 mg/L onsite 2. Total
iron varied between 7 mg/L on site 3 to 1129 mg/L on site
2. Manganese and aluminumwere also variable. The iron
to manganese ratios of these four sites were 85, 161, 0.3,
and 3.8, respectively.

The oxidation status of the water can be evaluated by
noting the ferrous iron composition of the water and
comparing it to total iron. The percentage of ferrous ironto
total iron was 1, 77, 14, and 94%, respectively on these
sites. Sites 2 and 4 were therefore presumed to have low
oxygen concentrations.

The treatment pH and the composition of the chemical
reagent significantly affected metal removal and floc
generation from these four untreated waters. Figure 1
summarizes the amount of floc produced per liter (quart) of
treated AMD for each site. Raising the pH to six different
final solution pH's with each chemical allowed a comparison
of the amount of floc produced at these pH levels.

As expected, the amount of floc generated from each
AMD generally increased with increasing treatment pH.
However, the responses were not always predictable. The
amount of floc produced on site 3 was particularly difficult

to explain.

Chemical Effects on Floc Generation

Sodium hydroxide (first column of each pH in Figure 1)
produced a linear response between floc production and
pH on sites 1, 3, and 4, while it did not produce much more
floc on site 2 at pH 7.5 or greater. Most of the acidity on site
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2 was related to aluminum and iron concentrations,
especially ferrous iron. These two ions precipitate at about
pH 5.5 and 8.5, respectively. Some of the ferrous iron was
probably oxidized to ferric iron which precipitates at much
lower pH's (3.5 and above). Therefore, adding more
sodium hydroxide to attain a pH of greater than 7.5 did not
appear to greatly increase the amount of floc on site 2.

Ammonium hydroxide (second column) showed a linear
response between floc generation and pH on sites 1 and 4.
On site 2, floc production was low at pH 4.5 to 6.5, and,
while floc production increased at higher pH, the quantity of
floc stayed about the same between pH 7.5t09.5. On site
3, floc production at pH 5.5 to 8.5 was similar, while it was
low at pH 4.5 and much higher at pH 9.5.

Calciumhydroxide treatment presented some problems
inthe laboratory. Because of its limited solubility, a greater
amount of water was needed to dissolve the same strength
of chemical in the treatment solution. As aresult, a dilution
effect was introduced when using this chemical. There also
are afew points of missingdata; namely, on site 1atpH 8.5,
and on site 4 at pH 6.5. Sites 1 and 4 showed a general
linear response, site 2 leveled off at pH 7.5 and greater, and
no trend was apparent on site 3. On site 3, calcium
hydroxide produced the most floc at pH 6.5.

Sodium carbonate produced the most floc at pH 9.5 on
sites 1, 2, and 4, and generally produced a logarithmic
response as pH increased. The reason for high amounts
of floc at this pH was due to the formation of calcite
(CaCO,), as indicated by X-ray diffraction analysis of the
flocs (compositions of flocs will be developed in a later
paper). Site 3, however, showed similar amounts of floc at
pH 4.5 to 7.5, while pH 8.5 and 9.5 were similar in floc
production with both being much higher than at lower pH's.
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Figure 1 Amount of floc produced by treating four AMD
sources (Sites 1 to 4) with sodium hydroxide (NaOH),
ammonium hydroxide (NH,OH), calcium hydroxide (Ca(OH),),
and sodium carbonate (Na,CO,) to various final solution sz
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Figure 2 Amount of floc produced by treating four AMD
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sources with four chemicals to various final solution pH. The
data were normalized to illustrate mg of floc produced per mg

of treatment chemical added.
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NaOH NH4OH Ca(OH)2 Na2COs3

Site #4

Chemical Efficiency

Since each chemical was added to the AMD in different
concentrations and since the floc amounts were different
for each site, the data were normalized. The data were
evaluated by graphing the mg of floc produced per mg of
treatment chemical added across all pH ranges (Figure 2).
The more floc produced per unit of treatment means more
efficient treatment by a chemical. The efficiency of each
chemical for removing metals from these four AMDs was
clearly different and indicated that each AMD responds
differently to chemical treatment.

Site 1 - Ammonium hydroxide and calcium hydroxide
produced more floc per unit of treatment at pH 4.5 t0 7.5
thansodiumcarbonate. Sodium hydroxide remained about
the same in floc production with increasing pH, while the
other chemicals decreased with increasing pH. In fact at
pH 8.5, sodium hydroxide produced more floc per mg of
treatment than any other chemical.

Site 2 - Ammonium and sodium hydroxides were similar
in their levels of floc production at intermediate pH, while
sodium and calcium hydroxide produced more at pH 9.5.
One reason that sodium hydroxide became more effective
than ammonium hydroxide at pH 9.5 was because
ammonium hydroxide solutions become buffered at about
pH 9.2, thereby making it less efficient at pH values of 9.5
or above.

Site 3 - This site behaved very differently than the other
sites in floc production. Sodium carbonate at pH 4.5 and
5.5 showed very large amounts of floc produced per unit of
treatment. Ammonium hydroxide also showed high floc
production at low pH. This is difficult to explain since this
site has such low iron concentrations and this element is
the primary element that precipitates at this low pH. (The
composition of this floc will be discussed in our next paper).
Ammonium hydroxide and sodium carbonate showed a
decline in mg of floc produced per unit of treatment as pH
increased, while sodium and calcium hydroxide remained
about the same.

The strange responses to sodium carbonate and
ammonium hydroxide at pH 4.5 and 5.5 could be due to the
formation of aluminum carbonates. However, no such
compounds were identified by X-ray diffraction analysis
and, if formed, must have been amorphic.

Site 4 - Ammonium hydroxide produced more floc per
mg of treatment frompH 4.5 to 7.5 than any other chemical,
while sodium hydroxide showed a gradual decline until pH
9.5. Again, all chemicals showed a general decline in floc
produced with higher pH.

Quantities of Chemical Needed for Neutralization

Figure 3 shows the amount of chemical needed to bring
a liter (about a quart) of AMD to a desired pH. This
information is of practical importance because it relates to
the actual cost of treating AMD on any of these sites. Given
the fact that iron and manganese are removed at pH 9.5,
the amount of chemical needed to raise the pHto 9.5 gives
a good estimate of the chemical usage necessary. Cosis
for purchasing and delivering the reagent to the site then
become important.

In general, sodium hydroxide was the chemical used in
the lowest amount on all sites at pH 9.5. It showed a slightly
increasing linear response with a leveling off above pH 7.5
onsites 1, 2, and 4. On site 3, about the same amount of
sodium hydroxide raised the pH of the AMD to 5.5 or 9.5.
Even though the quantity of chemical needed to raise pH
to 9.5 was lowest with sodium hydroxide, the cost of 20 or
50% sodium hydroxide often makes it one of the most
expensive chemical neutralization reagents.

A gradually increasing linear response was also shown
with ammonium hydroxide until a pH of 9.5 on all sites. In
fact, less ammonium hydroxide was needed to raise the
pH to 4.5 through 8.5 than any other chemical on sites 1,
2, and 4. To attain a pH of 9.5, a much greater amount of
ammonium hydroxide was required because ammonium
hydroxide tends to buffer the water at about pH 9.2.

Calcium hydroxide also showed a gradual increasing
response with pH on sites 1, 3, and 4, with a leveling off at
higher pH, similar to sodium hydroxide. Site 2 showed a
linear response from pH 4.5 to 7.5, then much lower
treatment amounts needed for pH 8.5 and 9.5. The lower
amount of chemical needed to bring the pH up to 8.5 and
9.5 was due to the dilution effect discussed earlier.

Much more sodium carbonate was needed to bring the
pH to 7.5 or higher than any other chemical on all sites
(except for ammonium hydroxide at pH 9.5 on site 3). This
is also largely due to a buffering of water treated with
sodiumcarbonate at around pH 8.3 due to calcite formation.

Summary

In nearly every case for sites 1, 2, and 4, the amount of
floc produced by addition of neutralizing reagents increased
with increasing treatment pH.

On site 3 (low iron and high manganese), the amount of
floc produced was about the same between pH 5.5 and
8.5. AtpH 9.5 onsite 3, the amount of floc generated was
about the same with all four chemicals. The dataillustrate
the uniqueness of each site’s AMD and its distinct reaction
to different chemicals.
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Figure 3 Amount of chemical treatment (mg) needed to
bring one liter (quart) of AMD from four sources to the
specified pH (4.5 to 9.5). Note differences in scale on
vertical axis.
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Efficiency (described as the mg of floc produced per mg
oftreatment chemical) remained about the same forcalcium
and sodium hydroxide, and sodium carbonate on sites 1, 2
and4. A decliningtrend of chemical addedto floc produced
was found for ammonium hydroxide with increasing final
solution pH on sites 3 and 4.

The amount of chemical needed to bring a liter (quart) of
AMD to a specified pH showed sodium and calcium
hydroxide to be linear (slightly increasing linearly with
increasing pH). Ammonium hydroxide was linear between
pH 4.5 to 8.5, then showed much higher amounts needed
to attain a final solution pH of 9.5. Sodium carbonate was
generally required in much greater amounts to raise pH to
7.5 or greater than any of the other chemicals.

Conclusions

The study confirms the fact that each AMD is unique and
the chemical treatment of any particular AMD source is site
specific. While a few trends were evident across chemicals
and among different AMD sources, floc production and the
quanitity of chemical neededfortreatment varied. Therefore,
before installing a chemical treatment system for AMD
treatment, we recommendthat each AMD source be tested
with various chemicals by titration tests to evaluate the
most effective chemicalto cause precipitation of the metals.
The costs of each AMD treatment system based on
neutralization (in terms of the reagent cost and capital
investment and maintenance of the dispensing system)
and floc volumes and disposal can be evaluated.
Subsequent papers in Green Lands will evaluate the floc
volumes at various flow rates with these AMD's (estimates,
pond size and cleanout frequencies), floc composition from
each of these AMD sources with each chemical, and
assess the effects of “ageing” on floc stability.
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Make Your Shop
Environmentally Safe . . .
Before You're Forced To!

A Hotsy Recycle System will process
your wash water so it's clean
enough to use all over _
again. Go ahead and
wash! Wtih a Hotsy 1500
you're free from wash-
water standards, enforce-
ment and shutdown!

Here’s Your Answer
To Parts Cleaning
Without Dangerous,
Costly Solvents!

m Hotsy Parts Washers clean with
hot water and biodegradable
detergent only — no solvents!

m Put in your parts, turn on the
Hotsy Tub and walk away — clean-
ing is automatic!

= Hands-off cleaning — no
odors... no nausea... no
headaches!

= No year-after-year fees to pay
monthly rent and disposal of
solvents!

= Lease/Purchase plans available
with approved credit.

FREE Demonstration —
Right in Your Own Shop —
There’s NO Obligation!

Call 1-800-369-4687 E
@ or 744-3493 bﬂ ;

310 Stiles Street TODAY! 3114 7th Avenue
Clarksburg, WV 26301 For all the information Charleston, WV 25312
304-623-6335 you need. 304-744-3493
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California Dreamin’ Seventeen new members

Even after the massive California Seven companies were approved for WWMRA membership during the fall
earthquake, a hardy band of WVMRA Board of Directors' meeting, including the following:
members made their way west to the General Division - Philippi Development, Inc., Philippi, Norris Brooks
sunny California desert and a few days - representative; Pritchard Mining Co., Inc., Charleston, Andrew Jordon -
respite from West Virginia's wicked winter. representative;

The folks pictured on these pages are Associate Division - D. R. Allen & Associates, P. C., Abingdon, VA,

shown enjoying the hospitality of the David Allen - representative; Cascades Coal Sales, Inc., Charleston,
beautiful Marriott Desert Springs andthe Robert Goldsmith - representative; River Trading Co., Marmet, R. Alan
cool (but not cold) California evenings. Johnston-representative; Fielding Hydroseeding Inc., Wharncliffe, Edward
Brown - representative; Standard Laboratories, Inc. South Charleston,
Troy Stallard - representative.

Ten more companies, all in the Associate Division, were approved for
membership at the Semi-Annual Meeting, including the following:

Aquafix Systems, Kingwood, Michael Jenkins - representative; Bio Gro
Systems, Inc., Lockbourne, OH, Gregory V. Cybulski - representative;
Clonch Coal Sales, Inc., Chesapeake, Richard W. Clonch - representative;
Dryden Oil Co., Inc., Zelienople, PA, Jeff Conte - representative; El Dorado
Chemical Co., St. Louis, MO, Roger Lawrence - representative; Industrial
Plating & Machine, Inc., Princeton, George H. Nuce - representative; See
Engineers & Associates, Inc., Mill Creek, Thomas W. Redman -
representative; U.S. Generating Co., Bethesda, MD, Andy Yanik -
representative; Vandalia Mining Corp., Hurricane, Francis A. Amendola -
representative; West Virginia Association of Land Surveyors, Inc.,
Gassaway, Marshall Robinson - representative.

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

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

NEW DIDECTIONS MEDIA j
2 Port Ambherst Drive
Charleston, WV 25306
(304) 925-6141 FAX (304) 926-1136

Leslie H. Milam Nelson A. Sorah

Tom and Deloris Dotson, Jeanne and Lawson Hamilton.
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Miller & Miller Auctioneers Inc.

The Only Auction Company With:

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

THE CHOICE IS YOURS

. 2525 Ridgmar Blvd.
Fort Worth Texas 76116
1-800-433-7240

UNELH Fax 817-732-5552

4

54

Green Lands

COAL CALENDAR

March

2

National Coal Association - Energy and Environment Conference, Texas A&M University, College
Station, TX, contact NCA, 1130 17th St. NW, Washington, DC 20036, (202) 463-2640, FAX 857-0135.

7-8 Evaluating, Buying & Selling Coal Properties, Vista Hotel, Pittsburgh, PA, Contact Pasha
Publications, Inc., 1616 N. Fort Myer Dr., Suite 1000, Arlington, VA 22209, 1-800-424-2908, (703)
528-1244 (in VA), FAX 528-1253.

7-11 Short Course: Environmentally Important Elements In Coal, UK, Lexington , KY, contact Geaunita
H. Caylor, OISTL, 643 Maxwelton court, Lexington, KY 40506, (606) 257-2820.

April

13-15  15th Annual Eastern Mineral Law Institute, Marriott Griffin Gate Resort, Lexington, KY, contact
EMLF, WVU Law Center, P.O. Box 6130, Morgantown, WV 26506, (304) 293-2470.

16 Virginia Mining Association - Annual Meeting, Holiday Inn, Norton, VA, contact VMA, 18 Seventh
St., Park Ave. Center, Suite 203, Norton, VA 24273, (703) 679-0456, FAX 679-0457.

23-25  Coal Conference ‘94, Palmer House Hotel, Chicago, IL, Contact Portia Graham, American Mining
Congress, 1920 N. St. NW, Suite 300, Washington, D.C. 20036, (202) 861-2850.

25-29  International Land Reclamation and Mine Drainage Conference/Third International Conference
on Abatement of Acidic Drainage, contact Debbie Lowanse, American Society for Surface Mining &
Reclamation, P.O. Box 18070, Pittsburgh, PA 15236, (412) 892-6708, FAX 892-4067.

June

16-19 NCA 77th Anniversary Convention, The Broadmoor, Colorado Springs, CO, contact NCA, 1130 17th
St. NW, Washington, DC 20036, (202) 463-2640, FAX 857-0135.

16-19  West Virginia Coal Association, Annual Membership Meeting, Glade Springs Resort, Glade Springs,
WYV, contact WVCA, 1301 Laidley Tower, Charleston, WV 25301, (304) 342-4153.

August

16-19  West Virginia Mining & Reclamation Association Annual Meeting, The Greenbrier, White Sulphur

Springs, WV, contact Patty Bruce, WVMRA, 1624 Kanawha Boulevard East, Charleston, WV 25311,
(304) 346-5318, FAX 346-5310.

N e
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MAGNETITE For Your PREP PLANT

SERVICE
IS THE

HEART
OF OUR
BUSINESS

Akers Supply, Inc. Akers Magnetite, Inc.
Matewan, W. Va. Ceredo, W. Va.
304/426-4422 304/453-2222

SEEDING, MULCHING, FERTILIZING, TREE PLANTING

(f & G Seeding, Jne.

CABIN CREEK, WEST VIRGINIA 25035

GLENN CHAMBERS
JOHN CHAMBERS PHonNE 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

Carhartt
Work & Hunting Clothes

Georgia
Work Boots
Farm - Ranch
Hard Toes
Metatarsals

Beckley Plaza

Filters - Spark Plugs belitid Pig i Gb Made in U.S.A.

AUTO
SUPPLIES

NELL JEAN SQUARE
SKELTON, W.VA.
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BECKWITH

Machinery Company

ROUTE 76E AND ROUTE 50 « BRIDGEPORT, WV 26330 * 304-842-2222

SHAPING THE HORIZONS OF THE FUTURE

For nearly a century,
Beckwith Machinery
Company has been
helping customers
shape the future by
providing superior
equipment and
service in the
construction, mining,
energy and material
handling industries.
Those who look to
shape new horizons

look to Beckwith.

M939-93




