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| STATE OF THE ART
IN LOADER DESIGN

Now add the positive trgfcticm,,:i‘nifreag,gd stability,

and simple, shift-free operat@én of indepe_n_de“ﬁf‘
all-wheel electric drive, and you've got a loader fike ~

no other before it.

=

major functions...cfell nstant feedback to the
operator...and stores productivity and diagnostic data for
managers and technicians. It does just about everything

but swivel the dual joy sticks.

thing like the horsepower, hoist
The new L-1350 loader from Lgj
state of the art in loader performag /

/s

height and reach the L-1350 delivers

,_ Heavy Machines, Inc.

100 Smiley Drive + PO, Box 430 + St Albans, WV 25177
Toll Free 800-362-3761 * Local 304-755-7000 « Fax 304.755-1047

www.heavymachinesine.com

TRIANCLE

SURETY AGENCY, IN

Specializing in:
A Coal Reclamation Bonds

A Self Insurance Bonds for
Workers Compensation

A Financial Guarantee Bonds

Suite 970, One Valley Square * Charleston, West Virginia 25301

304-342-4989 or 1-800-551-4989

"Environmental
Specialists"

GREENSCAPE

Analy'tlcal Laboratones Inc.

o Member of ASTM & Interlab
o Specializing in Exploration Cores
o 20 Years of Experience

o Coal Washabilities & Analysis

o Acid Base Account Analysis

Call for a complete list of services

Marlene Edgell-Hammond, B.A. President
Andrew P. Robinson, B.S., CPG

146 Fair Oaks Professional Circle

Ripley, WV 25271

(304) 372-1011

FAX (304) 273-0605
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Aprll
Tug Valley Mining Insti-
tute Meeting, Logan Coun-
try Club, Logan, WV
Speaker - WV Coal As-

- sociation President Bill

- Raney. Call (304) 664-4006
for dinner reservations.

May

4-6 - 2000 Joint Annual Meet-
ing of WVCA and WV CMI
Pipestem Resort. Call (304)
342-4153 for more informa-
tion.

10-12  21st Annual Institute, Westin
Cincinnati Hotel, Contact the
University of Kentucky’s
Energy & Mineral Law Foun-

Daniels Law Firm

18 Tug Valley Mining Institute

e Federal and State Court of Claims | Meeting, Brass Tree Restau-
rant, Williamson, WV Call
(304) 664-4006 for dinner

reservations.

¢ Mechanic’s Liens
* Materialman’s Liens | e Prompt Payment Act
e Payment Bond Surety Claims e Mediation
* Miller Act Claims e Arbitration

BTN

SRS,

16 2000 Conference on Un-
burned Carbon on Utility
Fly Ash, Radisson Hotel

Greentree, Pittsburgh, Pa.
a — Contact Karen (412)
386-4763.

12th Floor * One Valley Square ® Charleston, West Virginia

22-24

Coal Calendar
2000

Kentucky Non-Point Source
Conference 2000, University
Plaza Hotel, Bowling Green,
KY. Contact Geaunita Taylor
(606) 257-2820.

June

15

21-22

22-23

Tug Valley Mining Institute
Meeting, Brass Tree Restaurant,
Williamson, WV. Speaker -

Eliot “Spike” Maynard, Chief
Justice, WV Supreme Court, Call
(304) 664-4006 for dinner
reservations.

Electric Power Special Insti-
tute, Westin Great Southern
Hotel, Columbus, OH. Contact
the University of kentucky’s En-
ergy & Mineral Law Foundation
(606) 257-7140.

Coal Age’s Coal Operator’s
Forum (Coal Ops 2000), Beck-
ley, WV. Contact Steve Fiscor
(312) 726-2802.



Massie

Reclamation, Inc.

STAND BACK
AND WATCH

US

GROW!

We specialize in
e hydroseeding
e dust control
e straw blowing

(harles Massie, President
O, Box 349 e Bradley, WV 25818
(304) 877-6460 ® FAX 877-6462

6 Greenlands

It‘ Vecellio & Grogan, Inc.
Tu g va I I ey Although recipients know prior to the meeting ! _

Awards $10,000
in Scholarships

Six Students received $10,000 in scholarships from
the TVMI recently. Pictured above are: Katrina
Sargent, Logan High; Kristopher Fannin, Sheldon
Clark High; Christy Roeher, Logan High, Jim Mullins,
TVMI president; Ashlee Gibson, Man High; Garreth
Hevener, Omega Bible Academy; and Laura Varney,
Williamson High.

The Tug Valley Mining Institute awarded $10,000
in scholarships to six students at its March meeting in
Williamson.

Students attending high schools in the coalfields
of Mingo and Logan counties in West Virginia and
Pike and Martin counties in Kentucky are eligible for
the awards.

Two $4,000 scholarships and four $500 scholar-
ships are awarded to students.

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

they are receiving a TVMI scholarship, they do not
know how much until the announcement that
evening.

Celebrating Over

60 Years

This year, Katrina Sargent, Lohan High and in the Construction
Kristopher Fannin, Sheldon Clark High received Industry
the $4,000 scholarships.
Other recipients were Ashlee Gibson, Man High; Serving the
Garreth Havener, Omega Bible Academy; Christy Construction
Roeher, Logan High; and Laura Varney, Williamson Needs of the Mid-
High. Atlantic,
Before presenting the awards, Jim Mullins, the Southeast, and e
TVMI president said to the students “eveyone here Beyond ... b
is a winner” and that he was proud to be present- & Teavy/Highwsy # Site Preparation

ing TVMI scholarships to a fine group of students.
Since TVMI began presenting scholarships five
years ago, a total of $44,500 has been awarded. P.O.

4 Coal Mining Development

Box V

Tel (304) 252-6575

Selection is based on criteria including the stu- Beckley, WV 25802-2819  Fax (304) 252-4131

dents’ grade point average, ACT scores and activi-

ties in and outside of school.

America’s No. 1 Cleaning System

TOLL FREE WV

g @ Model 790
\ hﬂ 1'800‘369'4687 Charleston

A Full Service Company
For Over 26 Years

Hotsy
Equipment Company

Clarksburg
Lexington, KY
Denver, NC

. , CALL FOR A
3.0 GPM @ 2000 PSI Lease Purchase Available on Credit Approval LAl
Hot & Cold Water Washer To 4000 PSI Competitively Priced FREE DEMO!
For Dest Dollar Value. Lease Payments As Low As Low As $97.00 Per WE SERVICE
2.2 GPM @ 1000 PSI Month On Hot Water Systems. WIAT WE SELL!
i Multi-0il Heating Systems
550 \

Series

Engine Driven Hot Water
Pressure Washers

1200
Series = Offer a full line of unit heaters, central furnaces and cast iron boilers
* Build a used-oil heating system from the ground up-not simply converting
a fuel-oil furnace or burner
* Endorsed by General Motors
16 hp . . )
; * Provide the largest, factory-rained dealer network in the industry
Engine

+ The overwhelming market share leader

folsy

Full Line
Of Cold
Water
Washers

We have a full range of pressure washers » hot & cold 1o 3000

PPSI = on site service = full inventory of parts + full line of EPA

approved detergents « all sizes of automated parts washers « oil
waler seperators * EPA approved

CHARLESTON
1-800-369-4687

CLARKSBURG
1-800-583-7121

Automatic Parts Washers
Environmentally friendly hot water
cleaning.

[

-
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Mike

Chari*\le Morton

Leslie Sl.mffer

Rob Rappold
= )

From Insurance Professionals you know

MI lic.

RMI Stands for Insurance

A Division of City National Bank

Call one of us today to get the service rolling:
* Bonding Programs
* Property and Liability Insurance Programs
¢ Self-insured or Fully-insured Benefits Plans
* 401(k), Group Life, Key Man Life Products

WINFIELD (main office) — (304) 586-0045
1 Wall Street * Winfield, WV

BECKLEY BLUEFIELD CHARLESTON CLARKSBURG HUNTINGTON STATEWIDE
(304) 266-1662 (B04) D24-3057 (304) 346-3024 (304) 623-0696 (304) 697-3700 1-800-377-6210

Bolt-On Segments & Heel Plates Available

from Crown Hill
Equipment,inc.

Quality manufactured

Bolt-On Segments &

Heel Plates

by GH Hensley for

caterpi”ar 980’ 988’ BOLT-ON SEGMENT WITH RIBBED
& 992 loaders. BOTTOM IS EXTRA THICK

 Durable heat-treated steel castings
e Half-arrow design: increases penetration and reduces wear to the leading edge

e Accepts O.E.M. bolt and nut or standard size plow bolts and nuts
e Ribbed-bottom design traps material to greatly reduce wear of our cast parts
e Thicker material on the bottom extends weatr life beyond O.E.M. flat plate

Bolt-On
Heel Plate Hensley Cast Steel Bolt-On Heel Plates

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

Machine Cat Hensley
Model 0.E.M. Part #
980C voato |
o73 orovetog | TVOSTOHX
6Y3609
95 or ovs7g | SY36O0SHX
Left-Hand
Segment -
6Y3610 .
BOTTOM VIEW OF Center . orewozze | SY3G10HX
Segment

LOADER BUCKET

P4

Crown Hill Equipment, Inc

Box 210, Hansford, WV 25103-0210
304/595-4111
inside WV 1-800-950-4445




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

Calcium Chloride
(for dust control and road stabilization)

Sagle
CARBON, INC.

Water Treatment Chemicals
TODD A. DEAN, PRES.

321 CHESTNUT HILL ROAD HOME: (304) 872-4176
SUMMERSVILLE, WV 26651 PAGER: 1-800-982-2327
DISPATCH (304) 465-0941 PIN # 4176

Let us add a farming dimension to your seeding needs

IFa
%@“\" "2

Reclamation
Summersville, WV

Robert Gene Bell, Jr. Specializing in Robert Gene Bell
(304) 872-6183 * Land Recla_mation Rt. 1 - Box 373A
) g!:;;ieg‘i':gol Summersville, WV

26651

Phone (304) 872-3749
FAX (304) 872-6891
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The DML comprises a family of diesel-powered biustho'e’ drills -

mounted on a heavy-duty excavator-type undercarriage for
nominal hole sizes from 6 to 9-7/8 in. (152-25Tmm). It is
available in multi-pass versions of 30 or 35 ft. (9.1 or 10.7m)
steel changes with bit loading forces for rotary drilling of

60,000 Ih. (27,000kg) at up to 1,900 CFM hailing air capacity.

High production downhole drilling is also attainable with high

' ~ pressure compressor options of up o 1250 CFM at 350PSI.

For more information on Ingersoll-Rand Blasthole Drills,

~ contact Anderson of West Virginia,

-

AnNnderscn
of West Virginia

SOUTHERN WV

Route 119 South

Alum Creek, WV 25003
Phone: 304-756-2800
Fax:  304-756-2799

NORTHERN WV

Lewis County Ind. Park
Jane Lew, WV 26378
Phone: 304-884-7821
Fax:  304-884-8033

INGERSOLLRAND
CONSTRUCTION & MINING




West Virginia Receives Financial
Increase For Abandoned Mine Lands
Program, First time in 10 years

Throughout the next 15 pages
are examples of how well the
Abandoned Mine Lands program
18 working, when the money 1is
available to clean up these sites.

Areas of abandoned surface
mined land are from many years
ago and have increasingly be-
COme a major issue more every
year,

Yet, even as state and coal
industry officials continue to re-
quest increased funding to re-
claim old mining sites from the
Interior Department’s Office of
Surface Mining Reclamation and
Enforcement, it wasn’t until fis-
cal year 2000 that such an in-
crease was granted.

That is a 10 year lapse from
the last increase in AML funding
for West Virginia or any other
state.

Inlate November, 1999, Con-
gress passed an ominbus appro-
priations bill (H.R. 3424) that
approved funding for the OSM.

As a part of the bill, Title IV
abandoned mine land reclama-
tion grants were increased $10.55
million over last year’s appro-
priation,

In 1981, the Office of Aban-
doned Mine Lands & Reclama-
tlon was created by West
Virginia's Department of Natu-

rl Resources to clean up these
nrens, The olfice is now under
the state's Division of Environ-

mental Protection,

12 Greenlands

This office manages the rec-
lamation of eligible lands and
waters affected by mining prior
to passage of the Surface Mining
Control and Reclamation Act in
1977.

As a part of SMCRA, Con-
gress created Title IV that re-
quires coal companies to fund
the AML program by placing fees
on every ton of coal mined in the
United States.

Currently, 35 cents for every
ton of surface-mined coal, and 15
cents for every ton of coal mined
undergroundis paid into the AML
fund.

Allocations from the AML
fund are then made to state and
tribal agencies through the con-
gressional budgetary process.

On October 1, 1977, the first
fees were paid, and the fund has
collected more than $5 billion
nationwide since that time.

West Virginia’s portion ac-
counts for more than $600 mil-
lion into the AML fund during
that same time period.

Infact, the West Virginiacoal
industry has a 99 percent contri-
bution rate to the AML fund
which is higher than any other
state in the nation.

Making sure money is paid
into the fund is not the only way
today coal companies clean up
abandoned sites. Many West Vir-
ginia companies clean up area
themselves saving the fund mil-

lions of dollars which can be al-
located for other AML projects.

For example, Catenary Coal
Company received areclamation
award from the West Virginia
Mining and Reclamation Asso-
ciation for its voluntary elimina-
tion of more than 25 miles of
abandoned highwall and the total
reclamation of two abandoned
refuse piles totaling more than
150 acres.

This project alone saved the
Division of Environmental Pro-
tection and the AML fund more
than $30 dollars.

Two other companies, Anker
Coal Groupand C&W Coal Com-
pany also were recognized for
the cleanup of abandoned mine
sites.

These are just three quick
examples how many of present-
day coal companies make a sin-
cere and concentrated effort in
environmental stewardship.

Although the state provides
the funding, it is usually private
contractors who are the ones who
take pride in the cleanup work.
Work that is so important that the
WVMRA

Please take the time and re-
view the “before” and “after”
photographs of the AML sites
located throughout West Vir-
ginia. Many people with the DEP,
coal companies and contractors
are very proud of the reclamation
completed here.
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ver 25 years exﬁ%ﬁ%ncé SER(IICING L it*s our exclusive professional fire management

BIG TIRES, no job is foo BIG for the team at program that extends tire performance and
COBRE TIRE. We're proud of the SERVICE we reduces our customers’ operating costs.
provide our customers, so naturally, they‘re our To learn more about our SERVICE based
best references... company, our professional tire management

How did we become the world’s largest program and the names of our well-SERVICED
retaller and service provider to the construction clients, CALL 1-800-722-0007.

and mining Industry? Easy. By implementing our
Total Te Management” system. Simply defined,
HRIDGH STONE[FIRESTONE C O B R E T I RE

A Division of BRIDGESTONE/FIRESTONE, INC.

Everettuville
(Monongalia County)

Spring 2000
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Masontown #4
(Preston County)

16 Greenlands

Our Reputation
IsinYourHands

That’s why Carter Machinery is fully committed to total customer satisfaction. When you
have the CAT equipment you need, the support you require, and the service you deserve,

you’ve got all the tools you need for success. We back up all of our customers

highly trained technicians. Service and parts are always available

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

,j with the right equipment, 21 convenient locations and




=Kimberly
Industries ..coe.picomnn

= imberly’s

respect f
land’s na

beauty is at the

We have the people,
equipment and experience
to complete your project
with the highest safety
and quality standards.

Call Roger Dunlap at 1-800 346-3795, ext. 8047 to find out more about our award-winning,
earth moving project experience and how it can work for you.

“Qil is our Product — Service is our Business”

é® J PETROLEUM
' PRODUCTS INC

Beckley Bluefield, VA Charleston
(304) 256+ 3000 (540) 3261503 (304) 926+ 3000

Logan Pineville Williamson
(304) 752+3%900 (304) 732+6808 (304) 2352234

Majesty Mine
(Barbour County)

Spring 2000
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Piney Creek
(Raleigh County)

Bradford Brothers, Inc. was awardedthe James
E. “Pete” Pitsenbarger award by the West
Virginia Mining and Reclamation

Association for its work on this AML site that
included making major aestheticimprovements
in the regrading and restoring topsoil of the

abandoned refuse.

Owings Mill Complex

(Harrison County)

20

Greenlands

Green Mountain Com-
pany was awarded the
James E. “Pete”
Pitsenbarger award by
the West Virginia Min-
ing and Reclamation
Association for its work
on this AML site that
included the removal of
hazardous materials
and the installation

of a major drainage
system to correct
environmental degra-
dation at the long

abandoned complex.

Spring 2000 21




Waboo Refuse Turkey Wallow
(Marion County) (Wyoming County)

22 Greenlands Spring 2000 23




Cecil 1. Walker Machinery Co.

Gharloaton

Routo 60 East

Gharloston, WV 25015

(304) 949-6400

Parkoraburg Logan

A010 Emarson Ave, Route 10
Parkirahu 8 WV 26101 Rita, WV 25619
(304) 424-0200 (304) 752-0300
Summersville Huntington

815 Main Stroet 837 Adams Ave.
Summersville, WV 26651  Huntington, WV 25704

(304) 872-4303 (304) 526-4800

Beckley

Route 16

Crab Orchard, WV 25827
(304) 253-2706

Jackson, Ohio
1477 Mayhew Rd.
Jackson, OH 45640
(740) 286-7566

Walker

Visit our web site!
www.walker-cat.com

At Walker Machinery Co., we’re like family - over
600 strong. We have family values. We value our
communities, our neighbors, and most of all, our

customers.

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

can’t go wrong with an attitude like that.

And that’s the Walker Difference!
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Layland Refuse

(Fayette County)

Greenlands

Black Wolfe

(McDowell County)

Spring 2000 27




VALLEY AIR, INC.

LOGAN

CORPORATION

KANAWHA STEEL & EQUIPMENT CO.

Logan Corporation of-
fers an innovative, ex-
panding line of
reverse engineered
non-complex expend-
able parts for a wide
range of OEM Mining
and Construction
Equipment. Each partis =
guaranteed to fit the :
original equipment.
Parts for front end load-
ers, dozers, trucks and |
graders are our spe-
cialty.

What exactly are
non-complex renewal parts?

“WE SUPPORT  “gue
RESPONSIBLE FENDERS

" MINING” LADDERS

ltems such as steps, handrails, catwalks,
grills, bumpers, hoods, fenders and -
ladders, which frequently get damaged or | =

destroyed during the normal course of 5

o GUSSETS

operation and must be replaced. High
quality parts, in many cases, have been
enhanced to be better than the original.
Parts that look good when installed as
replacements on your equipment.

How does Logan’s price

s I TOP RAILS
— N GRAB IRON.
[ CAB GUARD

compare?

Our selling price is far below the OEM’s [

recommended selling price. Since the ;
OEM probably did not manufacture this |
part in the first place and since the
guality is as good, or better, the value is

excoptional.

_ » TANK COVERS

[—Z2 PARTS FOR FRONT
END LOADERS,
DOZERS, TRUCKS

How can | get more R CELLINE A=) ke
Information? S Y

Your nearest Logan Dealer will PRICE IS FAR . ' o \,\ OUR SPECIALTY-
sond a representative to your BELOW THE <

slte with samples for your
%Innpulg}lon ri.nd to quote the bes ORIGINAL
possible price and availability. g 1Sl

Dealer Inquiries welcome. OEM S

I -800-442-0134

CHARLESTON BRANCH PRESTONSBURG BRANCH
3000 Sissonville, Drive AL U8, 321 North

| PO.Box 3203 PO, Box 126

| Charleston, WVA 25332 Prostonsburg, KY 41653

| Phone: (304) 343-8801 Phono: (606) 886-8123

n HIGH QUALITY

MANUFACTURER’S EQUIPMENT e ORIGINAL!
TO PLACE AN ORDER, OR FOR ADDITIONAL INFORMATION CONTACT:
HUNTINGTON BRANCH CLARKSBURG BRANCH MIDDLESBORO BRANCH
555 West 7th Ave. 212 N. Ohio Avenue 200 U.S. Hwy. 25-E
P.O. Box 58, Box 1700 PO.Box 8
Huntington, WVA 25706 Clarksburg, WVA 26302 Middlesboro, KY 40965
Phone: (304) 526-4750 Phone (304) 623-5670 Phone: (606) 248-2054
1-800-669-1967 1-800-473-0110 1-800-442-0134
Fax: (304) 526-4777 Fax: (304) 623-5676 Fax: (606) 248-2082

\ 1-800-340-8801 1-800-844-8129
Fax: (304) 343-8817 Fax: (606) 866-8627

AND GRADERS ARE |

L e PARTS - ENHANCED ==
GUARANTEED TO FIT THE ORIGINAL _ TO BE BETTER THAN- <

VP BUILDINGS

VARCO-PRUDEN

Building On
Your Ideas

"We will take your idea,
create a design
and construct our buildings,
to your specifications.”

We Provide:

- Custom Designs
- Economical Costs to You
- Fast, Quality Construction
- Commercial, Industrial or Retail
- VP Pre-Engineered Metal Buildings

870 N. Sandbranch Road Mt. Hope, WV 25880
(304) 877-5561 FAX (304) 877-2000
Contact: Robert Kosnoski or Everett Taylor




An inseparable combination
of a deep admiration for the
game of basketball and
pride in the state's

coal industry have

created one of the best

basketball tournaments in
West Virginia and the
surrounding states.

When it’s January in Beckley,

W.Va., it can only mean two
things: it’s going to snow and the
Mountain State Coal Classic bas-
ketball tournament is in town.

In this southern West Virginia
town, they seem to be as certain
as death and taxes.

The Classic, however, 1s a
little different than most bas-
ketball tournaments. It begins
with a kickoff banquet having
a keynote speaker that is al-
ways a nationally recognized.
This year, the speakers were
Marshall University’s quarter-

back and Heisman candidate,
Chad Pennington and head
coach, Bob Pruett.

Previous speakers have in-
cluded Kareem Abdul-Jabbar,
Terry Bradshaw, and Jerry West.

Games run for next six days
with 52 teams playing more than
50 games ranging from elemen-
tary school to college.

Quite a feat.

And even above all that, the
Classic consistently attracts
some of the state’s and the
nation’s best high school basket-
ball talent.
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Yet, why would teams
who are accustom to play-
ing in high power tourna-
ments in South Carolina,
Florida, California and
even Alaska and Hawaii,
come to Beckley, West Vir-
ginia?

“The tournament has
good competition and
that’s a big draw for us,”
said Bobby Jones, head
coach for Charlotte Chris-
tian Academy who played

Steve Kominar (D-Mingo) presents the high
school boys AA division Coal Classic cham-

This is the 11th season
for the Mountain State
Coal Classic which is be-
coming more dominating
with each passing year. It’s
the sixth year the Classic
tournament has been show-
cased in Beckley since
moving from Charleston.

This year, the Mountain
State Coal Classic was
played during January 24-
29 at the Raleigh County
Armory and again boasted

in the Classic for the first pionship trophy to Tug Valley after they de-  of having the top ranked
time. “The Classic draws feated Richwood.

large crowds and it is a
well run tournament.”
Apparently Oak Hill Acad-
emy’s Head Coach Steve Smith
agrees. “I look for things like good
competition, how the tournament
is run and how they take care of
you. Hospitality is as important as
anything for us in a tournament and
in Beckley, they do a lot of nice
things for you.”
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It is evident that Smith
think’s highly of the Classic as
Oak Hill has already committed
to play in the tournament again
next year.

Smith arguably can be con-
sidered one of the top coaches in
the nation. He has spent 15 years
at the helm for Oak Hill and 68
of his players have gone to Divi-
sion I colleges on scholarships
and 12 players have advanced
one step farther to play in the
NBA.

To have Smith and his team
in the Classic is obviously a gi-
gantic plus.

(Left) Woodrow Wilson’s Leon
Smith takes a rebound from Park-
ersburg South’s Chris Squires
during the Classic’s AAA semifi-
nal game. (Right) Chris Clark of
Charlotte Christian Academy,
tries to stop Oak Hill’s Luke
Whitehead. Oak Hill won the Coal
Classic for the second year in a
row by later defeating Woodrow
Wilson in the championship
game.

high school team in the na-
tion.

At the time of the Classic,
Oak Hill was ranked as the
nation’s top team and had won
the Beach Ball Classic in Myrtle
Beach, S.C. just prior to coming
to Beckley.

However, with aloss a week
later in a tournament in Long
Beach California, Oak Hill
dropped out of the top spot, but
finished its season as number two
of the nation’s top 25 teams.
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Earlier in the Classic, in front
of a packed house, Beckley’s
Woodrow Wilson upset Parkers-
burg South in a nail biter to earn
the right to challenge Oak Hill in
the AAA tournament champion-
ship.

Although Smith said that the
Armory is a tough place to play
for any team, Oak Hill easily
defeated Woodrow Wilson to
claim the Classic crown for the
second year in a row.

In the AA high school boys
division, it was Tug Valley who
defeated Richwood to become
tournament champions.

Tug Valley’s point guard,
Greg Davis, was named player of
the week by the Associated Press
for the state boys high school
basketball foraveraging 23 points
during the Classic.

Michael Howell of Holy Cross,
Flushing N.Y., dribbles past Char-
lotte Christian’s Jake Helms in a
losing effort during the Coal

Classic.

Hollie Gillespie of Mercer
Christian Academy
shoots over Brandy
Roberts of Nicholas
County, during the Coal
Classic High School
Championship.
Nicholas won in a
32-29 defensive battle.

In the high school
boys Class A division,
it was Charleston Catholic
that grabbed the Classic
Crown by hammering
March Fork 63-44. This
is the second straight year
that Charleston Catholic
was named tournament
champions.

After the game, Marsh Fork
Head Coach Buddy Jarell said
“it’s going to hard for any single-
A team to beat them.”

He was right as Charleston
Catholic also captured the state
tournament championship later
this year.

In the Classic’s high school
girls division, it was a defensive
battle between Nicholas County
and Mercer Christian Academy
all the way.

While both teams average 60
points a game, it was Nicholas that
topped Mercer in a 32-29 thriller.

The game came down to the
final buzzer as Mercer missed a
last second three point shot keep-
ing Nicholas’ undefeated streak
in tack.

Beckley media has always

had outstanding coverage

of the Classic and this year, it

seemed even more prominent.
Jody Murphy, sports writer for
the Beckley Register-Herald even

selected apersonal Classicall tourna-
ment team; Luke Whitehead, Oak
Hill, Patrick Crum, George Wash-
ington; Mike Ross, Woodrow Wil-
son; Chris Meeks, Charlotte Chris-
tian and Patrick Jones, Capitol.

According to USA Today
Whitehead has already signed to
advance his basketball career at
Louisville.

Thanks to Jim Justice, Terry
Miller, Byrd White, Pam Rhodes
and so many other people at
Bluestone Industries, the Classic
truly lives up to its name. Itis a
top notch tournament that is not
only known through West Vir-
ginia, butin the surrounding states
as well.

The Mountain State Coal
Classic, a good way to promote
West Virginia and good way to
promote the state’s coal industry.
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Mountain State Coal Classic - An Event That
Keeps Giving Even After the Last Whistle is Blown

There is more to the Moun-
tain State Coal Classic than just
a basketball tournament.

It is also provides college
scholarships to the student/ath-
letes participating in the tourna-
ment. A gift that goes way be-
yond the last whistle.

Since its beginning 11 years
ago, the Classic is responsible for
more than $130,000 in college
scholarships. This year alone,
$22,000 in scholarships were
presented to the student/athletes.

Every year, one player and
one cheerleader from each high
school team and one cheerleader
from a college team, is awarded

a $500 college scholarship. An
award that helps the students
continue their education at the
college level.

Any other industry would be
touted for awarding this amount
of money to benefit future edu-
cations.

Unfortunately, the West
Virginia’s coal industry, does not
get to enjoy that luxury.

Nonetheless, the games will
continue, the crowds will roar
and the scholarships will be pre-
sented, silently.

As Jim Justice, president of
Bluestone Industries, Inc. says,
“It’s for the kids.”

Brandy Roberts of Nicholas
County High School, is awarded
a $500 college scholarship by
West Virginia Coal Association
President, Bill Raney, as Terry
Miller of Bluestone Industries,
Inc. looks on.
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Use of Coal Combustion Products
for Reclamation

Paul F. Ziemkiewicz and Jeff Skousen
West Virginia University

Introduction

About 105 million tons of coal combustion
products (CCP) were produced by American
power generating utilities in 1997 (ACAA,
1998). Of that total, about 2 million tons were
used in reclamation applications. Twenty
years ago, almost all coal ashes were either
bottom ash or fly ash. With the shift to new
emission controltechnologies at power plants,
large volumes of new products are being
generated. Many of these new products are
not suited to traditional ash applications (such
as cement additions), so other uses have
been investigated.

Filling of mine voids has the potential to
dispose of substantial quantities of CCPs,
and state and federal policies encourage the
beneficial use of CCPs. Beneficial uses in
mining include acid drainage control, subsid-
ence control, and soil reconstruction. States
such as Pennsylvania and West Virginia have
developed policies that define and regulate
beneficial use of CCPs for coal mine reclama-
tion. These successful policies will be sum-
marized.

Types of Coal Combustion Products

Coal combustion products are grouped
into four main classes: 1) Class F, 2) Class C,
3) Fluidized Bed Combustion, and 4) Flue Gas
Desulfurization. Class F and C ashes are
produced in large coal boilers where pulver-
ized coal is injected as fuel. These two ash
types still comprise the bulk of CCPs pro-
duced in the U.S. They are distinguished by
their free lime (CaO) content. Class F ashes
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have less than 10% lime, while Class C ashes
have more than 10% lime.

Nearly all ashes produced by coal boilers
in the eastern U.S. are Class F, while those
burning western U.S. coal are typically Class
C. Table 1 shows typical chemical composi-
tions for both Class F and Class C ashes.

Fluidized Bed Combustion (FBC) ashes
and Flue Gas Desulfurization (FGD) solids
(also sometimes referred to as sludges) result
from relatively new, clean coal technologies.
Both use lime or limestone (CaCO,) to gener-
ate CaO to capture sulfur oxides in the boiler
exhaust gas stream.

FBC ashes are produced when high sulfur
coal and coal waste materials (gob, coal part-
ings or binders, black shales, etc.) are burned
with limestone in a fluidized bed boiler. Sulfur
oxides are precipitated as gypsum (CaSO,)
along with unreacted lime in a strongly alka-
line ash (typically 25 to 30% free lime).

Flue Gas Desulfurization solids are pro-
duced when lime or limestone slurries are
injected into the exhaust gas downstream of
the boiler. Sulfur oxides are precipitated
either as gypsum or calcium sulfite (CaSO,).
Some utilities combine FGD solids with fly ash
to increase the solids content, so FGD solids
may or may not contain fly ash. In either case,
sulfites may then be converted to gypsum by
forced oxidation.

Currently, 25 million tons of FGD solids are
produced each year with 9% of that total
being beneficially used in reclamation. The
remainder is landfilled. FGD solids normally

have little inherent lime. However, they are
often amended with lime (CaO) for solidifica-
tion, butif not amended, they have the consis-
tency of a thin paste.

Beneficial CCP Applications in Coal Mines
CCPs are typically used in the following
beneficial applications at coal mines:

1. Neutralization or encapsulation of acid-pro-
ducing materials,

2. Barriers to acid mine drainage formation/
transport,

3. Alkaline amendment to neutralize acid-pro-
ducing rock,

4. Subsidence control in underground mines,
5. Filling underground mine voids to control
acid drainage,

6. Pit filling to reach approximate original con-
tour in surface mines,

7. Soil amendment or substitute.

This report will only discuss the first six
scenarios since soil reclamation is an agricul-
tural application.

Coal Mine Environments and Their Impli-
cations for CCP Use

Mine environments are complex, and any
given mine will contain zones of high ground-
water flux and nearly stagnant areas. Mine
groundwater can be oxidizing or reducing.
Reducing conditions are often found in satu-
rated zones, while unsaturated zones tend to
be oxidizing. Some metals and anions of
elements tend to be more soluble under re-
ducing conditions.

Mine groundwater also varies according
to its acidity/alkalinity. Many mine waters,
particularly in the eastern U.S., are slightly to
strongly acidic with significant concentrations
of iron, aluminum and manganese. These
ions are more soluble in acid conditions and
alkalinity from CCPs can be used to neutralize
acid mine drainage. The resulting metal hy-
droxides formed through neutralization will
scavenge trace elements, such as arsenic
and zinc, from the water.

In a given underground mine, one might
encounter acid/oxidizing, acid/reducing, alka

Table 1. Typical composition of Class F and C ashes as defined by ASTM (1997).
Parameter Class F Class C
SiO, 54.9% 39.9%
AlO, 25.8% 16.7%
Fe O, 6.9% 5.8%
CaO 8.7% 24.3%
SO, 0.6% 3.3%
Moisture content 0.3% 0.9%
Loss on Ignition (LOI)(@750C) 2.8% 0.5%
Available alkalies as Na,O 0.5% 0.7%
Specific gravity 2.34 2.67
fineness, retained on #325 mesh sieve 14% 8%
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line/oxidizing and alkaline/reducing condi-
tions. Care must be taken to ensure that
CCPs are matched to zones which take ad-
vantage of their beneficial properties and which
minimize their exposure to conditions that will
mobilize toxic element concentrations.

The CCPs can have permeable or imper-
meable properties. At one end of the spec-
trum, bottom ashes have the hydraulic con-
ductivity of gravel, while most fly ashes have
the hydraulic conductivity of a silt-textured,
soil-like material. Class F ashes tend to be
more permeable than Class C ashes due to
the texture differences and some Class C
ashes have a high enough lime content to
form very weak cements. At the opposite
extreme, FGD solids and FBC ashes have
very low hydraulic conductivity and are virtu-
ally impermeable like strong cement.

Nearly all CCPs contain soluble and in-
soluble salts. If exposed to water, soluble
salts in the ash and attached to its surface will
dissolve in the water. On the other hand,
sulfate salts and calcium or magnesium car-
bonates in the ash may not be dissolved
because their concentration may already be
high in the water. Itis not unusual to find mine
waters that are already saturated with respect
to gypsum or calcium carbonate. In such
cases, little or no net dissolution will occur.
Care should be taken that CCPs containing
substantial amounts of soluble salts are not
placed in areas where significant groundwa-
ter flux occurs.

Beneficial Use Policies for CCPs

The quality of CCPs must also be tested
when used in mine applications according to
West Virginia’s coal ash policy (13 Jan 1998).
For example, beneficially used CCPs must
pass the USEPA’s Test Methods for Evaluat-
ing Solid Waste, SW-846, Method 1311 (Tox-
icity Characteristic Leaching Procedure or
TCLP) for non-organics. They must also have
at least 0.5% alkalinity (calcium carbonate
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equivalent) and be applied at arate needed to
treat any acidity that could be generated by
the acid-producing rock. The latter is calcu-
lated by the following formula:

A= (W x %S x3.125)/ %NNP) x 1.1

Where:
A = Required amendment (tons)
w = Amount of waste rock to be
neutralized (tons)
%S = Percent sulfur in waste rock
%NNP = Percent net neutralization po-

tential of amendment (e.g.
%NP - %MPA)

The West Virginia ash policy calls for a
10% safety factor. Hence, the total is multi-
plied by 1.1.

As an example, assume 1,000 tons of
waste rock containing 1% S is to be neutral-
ized with limestone (100% NNP). So the
equation shows that about 34.5 tons of the
alkaline material (100% limestone in this case)
would be required to neutralize this 1,000 tons
of rock with the 10% safety factor.

Under Pennsylvania’s Certification Guide-
lines for Beneficial Uses of Coal Ash (30 Apr
1998), beneficial ash applications include:

1. Coal Ash Placement. pH between 7.0 and
12.5 at the generator’s site.

2. Soil substitute or soil additive. For use as
a liming agent, the calcium carbonate
equivalent must be at least 100 tons/1000
tons of ash. For use as a soil substitute or
soil additive, the generator must provide
a description and justification for the in-
tended use. Certification would be granted
on a site-specific basis.

3. Alkaline addition. For use as an alkaline
amendment, the pH must be in the range
of 7.0 to 12.5 at the generator’s site. Also,
the calcium carbonate equivalent must be
at least 100 tons/1000 tons of ash.

4. Low-permeability material. To be certified

as a low-permeability material, the pH of

the coal ash must be in the range of 7.0 to

12.5 at the generator’s site. However, if

an additive is used, the mixture can be ad-

justed to the pH range of 7.0 to 12.5 at
the site of beneficial use. To be certified
as a low-permeability material, the hydrau-
lic conductivity of the coal ash/additive
mixture must be 1.0 x 10° cm/sec or less,
based on ASTM D5084-90 or other test
approved by the state and using compac-
tion and other preparation techniques that
will duplicate expected conditions at the
site of the beneficial use.

Pennsylvania also requires leaching tests
prior to approval of beneficial uses for CCPs.
Extracts from the USEPA’s Test Methods for
Evaluating Solid Waste, SW-846, Method 1312
(Synthetic Precipitation Leaching Procedure
or SPLP) are evaluated prior to approval of
beneficial use.

Table 2 summarizes the concentrations of
elements by West Virginia and Pennsylvania
test methods.

Case Studies of CCPs used in Mine Envi-
ronments

Eastern U.S. Projects

Case Study 1. Winding Ridge.

The Maryland Department of Natural Re-
sources Power Plant Research Program and
the Maryland Department of the Environment
initiated a project in 1995 to demonstrate the
use of CCPs for acid mine drainage abate-
ment in an underground mine (Rafalko et al.,
1999). The strategy was to completely fill the
mine voids and replace mine water with CCP
grout.

The demonstration occurred at the Frazee
Mine on Winding Ridge, near Friendsville,
Maryland. The mine was abandoned in the
1930s and has produced acid drainage for
decades.

By filling the mine voids, the grout was in-
tended to minimize contact between ground-
water and pyrite remaining in the mine. A
grout was developed consisting of solid phase
CCPs with acid mine water used for slurry
makeup water. The grout was injected into
both dry and inundated portions of the mine.

The grout consisted of FGD material and
Class F fly ash from Virginia Power Company’s
Mount Storm power plant and FBC ash from
Morgantown Energy Associates’ Morgantown
power plant. The FGD material, containing
mostly calcium sulfite and calcium sulfate and
no free lime, was used as an inert filler.

The Class F ash was used as a pozzolon,
while the FBC ash was used as the cement-
ing agent. The grout contained approximately
60% fresh FBC (<24 hours old), 20% FGD,
and 20% Class F fly ash.

The FBC ash arrived from the power plant
containing about 15% moisture. The final
design mix yielded 8 inches of spread using
ASTM PS28-95, and a 28-day unconfined
compressive strength of 520 pounds per
square inch (psi) as determined by ASTM
C39-94.

Prior to injection, the grout was subjected
to the Toxicity Characteristic Leaching Pro-
cedure for non-organics. None of the element
concentrations in the leaching solution ex-
ceeded their respective regulatory limits for
characterization as a hazardous waste.

During fall 1996, more than 5,600 cubic
yards of grout were injected into the mine.
The original design was for 3,900 cubic yards,
but additional void space was encountered
in the mine and also grouted. During the in-
jection, it became apparent that the Frazee
Mine was larger and more complex than origi-
nally determined during the mine character-
ization phase. As a result, the mine was not
completely filled and the mine continues to
produce acid mine drainage.

The mine’s discharge pH remained around
3.0 during and after grout injection, while Ca,
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Na, and K concentrations increased by nearly
an order of magnitude (Aljoe, 1999). Sulfate,
Cu, Ni, Zn, and Cl all nearly doubled with both
Ni and Zn in excess of water quality discharge
limits. Both Ni and Zn had exceeded water
quality limits prior to injection. Two years af-
ter injection, however, concentrations of both
Ni and Zn were at or slightly above pre-injec-
tion levels (Table 3).

In September 1997, nine bore holes were
drilled into the Frazee Mine to recover grout
material. The bore hole locations targeted

wet and dry sections of the mine. The grout
samples from core drilling were submitted to
the laboratory for testing of density, perme-
ability (hydraulic conductivity), and uncon-
fined compressive strength. In general, the
grout showed little sign of in-situ weathering
and displayed good mine roof and pavement
contact.

Grout cores after one year yielded
permeabilities between 1.89x10° and 6.02x
10® cm/sec. Grout from one core matched
the target compressive strength in the 28-day

Table 2. Comparison of West Virginia and Pennsylvania standards for CCP
leachate concentrations.
Maximum Acceptable Leachate Concentrations (mg/L)

State: West Virginia Pennsylvania
Test Method: TCLP SPLP

Al 5.0

Sb i 0.15

As 8 1.25

Ba 100 50

Be 0.007

B 31.50

Cd 1 0.13

Cr 5 2.5

Cu 32.6

Fe it

Pb 5 1.26

Mn 1.20

Hg 0.2 0.05

Mo 4.38

Ni 70 2.5

Se 1 1.00

Ag 5

Tl 7

Zn 125

S04 2500

Cl 2500

laboratory test. The other grout cores all had
approximately twice the strength achieved in
the laboratory after 28 days.

The behavior of calcium and sulfate after
injection was significantly different than that
of acidity, iron and aluminum. Calcium con-
centrations increased three to six times and
remained at these levels for more than 16
months after injection. Sulfate levels remained
at about twice the pre-injection level. These
increases in calcium and sulfate are due to
the dissolution of these ions from the injected
FBC and FGD materials.

Trends in sodium, potassium and chloride
concentrations were similar to those of cal-
cium. It is likely that their elevated concen-
trations result from some grout dissolution.

Prior to injection, the grout itself was sub-
jected to a TCLP. The results showed that ar-
senic and barium were found at levels of 0.13
and 0.11 mg/L, respectively. Post-grouting
quality of the mine discharge did not detect
these constituents (the detection limit for ar-
senic in the mine water was 0.2 mg/L, but the
detection limit for barium is one order of mag-
nitude below the TCLP result). The data
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Table 3. Summary of pre- and post-injection water quality at the Frazee

Mine, Friendsville MD. All values in mg/L.

EPA

RCRA TCLP Drinking Pre-CCP Post-CCP
Element Limit Water n=18 n=15
Sb 1 0.006 <0.2 <0.2
As 5 0.05 <0.2 <0.2
Ba 100 2 0.029 <0.02
Be 0.007 0.004 <0.02 <0.02
Cd 1 0.005 <0.02 <0.02
Cr (6+) 5 0.1 0.03 0.04
Pb 5 0.015 <0.02 <0.02
Ni 70 0.01 0.62 1.13
Se 1 0.05 <0.5 <0.5
Al 37 56
Ca 25 223
Cl 2.3 7.3
Co 0.3 0.5
Cu 0.08 0.25
Fe 67 67
Mg 26 32
Mn 2,7 2.8
K 0.9 13.3
Zn 1.4 2.3
Na 1 8
S04 564 1182
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showed that with the exception of a short term
increase in Ni and Zn, no high levels of ele-
ments were leached from the ash even though
the ash is dissolving due to acid attack.

The grout was placed under nearly worst
case conditions in this application. There was
insufficient grout to neutralize acid in the mine
water, so the grout was subjected to continu-
ous weathering by pH 3.0 water. Further, the
flow of this water through the mine was un-
hindered. The objectives of such mine grout-
ing projects are to occlude voids and elimi-
nate mine drainage. This project, however,
represents a case where this objective was
not achieved and the grout was subject to a
high flow, chemically aggressive mine water.

Case Study 2. Mettiki Coal, Underground
Mine Back Stowing.

In December 1996, Metikki Coal Corpo-
ration began injecting a mixture of non-fix-
ated (non-hardening and low lime content)
FGD solids, acid mine drainage metal precipi-
tates (floc), and fine coal refuse into its un-
derground coal mine near Redhouse, Mary-
land. Materials are mixed in a specially de-
signed building with slurry water. The slurry
is injected into the mine at about 15% solids
content. There is some unreacted lime in both
the FGD and the floc, which would dissolve
in the thin slurry.

The mixture is injected into inactive sec-
tions of the mine and to date about 320,000
tons of this mixture have been injected. The
slurry is injected at the low point in the mine
and displaces an otherwise acid mine pool.
The FGD solids are not fixated, so they are
not expected to solidify.

On the other hand, since the slurry is
placed in the low point of the mine and well
below regional drainage, the mine pool is ex-
pected to be relatively stagnant. Thus, strati-
fication of water above the slurry mixture is
likely to occur with minimal mixing. Water has
been sampled and analyzed both prior to and
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after injection of the slurry and these data are
summarized in Table 4.

Chloride was expected to be the most
sensitive ion as the FGD solids have between
10,000 and 30,000 mg/L Cl. Since chloride
is an anion and extremely soluble, it has been
monitored closely. Maryland set a discharge
limit of 860 mg/L on chloride.

Chloride concentrations remain well be-
low the Maryland limit of 860 mg/L, averag-
ing about 200 mg/L. This is, however, above
the pre-injection level of 2.2 mg/L. Other than
a 50% increase in sulfate concentrations, the
injection has had little effect other than to in-
crease the alkalinity in the mine pool. This
has caused the pH to increase from about 3
to 4.5, while Al and Fe have both dropped
substantially. Prior to discharge, mine water
is treated in a high-density lime treatment sys-
tem and discharged through a polishing pond
to the NPDES monitoring point. Trout are suc-
cessfully raised in the polishing pond.

Case Study 3. Clinton County, PA. Sur-
face Mine Grouting and Capping for AMD
Control.

Between 1974 and 1977, a 37-acre surface
coal mine was mined and reclaimed in Clinton
County, Pennsylvania. Pyritic pit cleanings and
refuse were buried in the backfill, producing
severe acid mine drainage. The pyritic material
was located in discrete piles or pods within the
backfill. The pods and initial contaminant
plumes were identified using geophysical tech-
niques confirmed by drilling.

Three approaches were taken to abate
acid mine drainage. On one area of the mine, a
direct injection of an FBC ash grout into and
around the pyritic pods was conducted. On a
second area, the affected area was capped with
FBC ash. On a third area, a combination of the
first two approaches was conducted. The first
approach was initially attempted at every acidic
pod. If the pod was unable to accept the grout,
the area directly above the pod was capped to

minimize contact between surface water and
pyritic waste. In several cases, the area around
the non-receptive pod was grouted to divert
groundwater flow. The project has been de-
scribed in detail by Schueck et al., 1996.

For performance monitoring, 42 wells were
drilled on and adjacent to the site. Well loca-
tions were guided by the results of geophysi-
cal mapping techniques. Wells located on the
site were drilled through the spoil to the pit

Table 4. Water quality data from Metikki FGD underground injection.
All values in mg/L.
RCRA TCLP EPA Pre-CCP Post-CCP
Drinking injection injection
Element Limit Water
Tons added Tons added
0 51,716
Sb 1 0.006 <0.05 <0.05
As 5 0.05 <0.025 <0.025
Ba 100 2 0 0.03
Be 0.007 0.004 <0.002 <0.002
Cd | 0.005 <0.002 <0.002
Cr (6+) 5 0.1 <0.007 <0.007
Pb 5 0.015 <0.025 <0.025
Hg 0.2 0.002 na na
Ni 70 0.01 0.14 0.19
Se 1 0.05 na na
Ag 5 <0.002 <0.002
Tl 7 0.002 <0.13 <0.13
Al 0.4 1.3
Ca 224 541
Cl 860 2.2 200
Co 0.1 0.14
Cu 0 0.01
Fe 39 34
Mg 50 84
Mn 2.7 4.8
K 7.4 10.2
\Y <(0.005 <0.005
Zn na 0.27
Na 77 79
SO4 830 1346
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floor, while wells located adjacent to the site
were drilled to the unmined lower split of the
Lower Kittanning coal seam. The initial drill-
ing confirmed the locations of the pods pre-
viously identified by geophysical methods.

Pressure grouting resulted in reductions
of acid mine drainage. Acidity from the pods
was reduced by 23 to 52%. Significant re-
ductions in trace metal (Cd, Cu, and Cr) con-
centrations from 42 to 88% were also ob-
served. Wells down gradient of the grouted
pods exhibited 16 to 37 % reductions in mean
concentrations of the common acid mine
drainage parameters ( Fe, Al, SO4). The ex-
ception was sulfate, which remained un-
changed. Significant trace metal reductions
were also noted in down gradient wells.

Where a surface cap of FBC ash was ap-
plied, results were mixed. Decreased infiltra-
tion from the cap may have abated some of
the acid mine drainage in the upper portion
of the pod, but the lateral flow of water along
the pit floor was sufficient to create acid mine
drainage. Wells down gradient of capped
pods displayed significant reductions in mean
concentrations of acid mine drainage param-
eters (29 to 34%).

Where both grouting and capping were
employed, significant decreases in mean con-
centrations (42 to 64%) of acid mine drain-
age parameters were measured. The data
suggested a reduction in acid mine drainage
production within the pod and reduced mi-
gration of mine drainage down gradient of the
pods.

The pods, which were treated by injection
and capped, produced the most favorable re-
sults, followed by injection only. Capping
alone produced the least favorable results.
The combined approach inhibits contact
among water, oxygen and pyrite by limiting
infiltration and diverting lateral flow around the
pods. Injection limits contact via lateral flow,
but vertical infiltration may not be inhibited.

Although percent reductions in mean con-
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centrations varied, concentrations of acid
mine drainage parameters generally de-
creased by 30 to 40% and the reduction of
trace metals was typically higher. This is sig-
nificant given that only 5% of the site was
grouted. Any change in water quality is ex-
pected to be permanent due to the pozzolanic
nature of the FBC grout. It was known that
the entire site generated acid mine drainage
and there was no intention of eliminating acid
mine drainage production.

The objective was to prove the effective-
ness of the FBC in reducing pollutant loads
discharging from the site, while evaluating the
potential for decreasing concentrations of
toxic elements. Table 5 summarizes pre- and
post-CCP monitoring data at well T-34, which
is down gradient of a section of the mine that
had been capped and grouted with FBC ash.

Despite less than total success at acid mine
drainage abatement, the investigators con-
cluded that injection grouting is a viable acid
mine drainage abatement technique worthy of
application on sites with certain criteria.

The technique would be most appropri-
ate at reclaimed surface mines where the spoil
is net alkaline, but where improper placement
of acidic materials (pit cleanings or refuse) re-
sulted in an acidic discharge. In addition to
reclaimed sites, FBC ash is recommended on
active surface mines and refuse disposal sites
as a preventative measure.

FBC ash can be directly applied to or
mixed with refuse and pit cleanings to create
monolithic structures capable of diverting wa-
ter away from pyritic materials.

Case Study 4. Chaplin Hill Mine, WV.
FBC Ash for Pit Floor Sealing and Sur-
face Capping

At the Chaplin Hill Coal Mine near Morgan-
town, WV, a series of surface mine pits were
treated with FBC ash to control acid mine
drainage. Pits in the same geological se-
quence had historically produced acid mine

drainage due to a pyritic pit floor and pyritic
units within the overburden.

In 1991, the company adopted the prac-
tice of laying a 1-ft-thick layer of FBC ash on
the pit floor and compacting it prior to back-
filling. In addition, another 1-ft lift of FBC ash
was placed on the graded spoil and com-
pacted prior to topsoil application. All pits
thus treated have not generated acid mine
drainage and do not require water treatment.

Table 6 summarizes the water quality from
pits completed prior to FBC ash application
and after ash application. The data indicate
elimination of acid mine drainage with no
significant increase in toxic element concen-
trations.

Midwestern Project

Case Study 5. lllinois direct water treat-
ment using FBC ash.

A project investigated by Paul et al. (1996)
introduced 150 tons of FBC ash into a two-
million-gallon pond of pH 2 mine water. The
pond was carefully monitored during and af-
ter the dose of FBC ash. Iron and aluminum
precipitated and the pH rose. Metal concen-
trations in the water fell about an order of
magnitude. No toxic metal contamination
from the ash was detected. The same result
was observed for arsenic, which can be mo-
bilized by acidic conditions even though the
solubility of arsenic decreases very little as
water is neutralized.

Table 5. Pre-grouting mean water quality at the Clinton County, PA spoil site
capped with FBC ash. In addition, an FBC ash grout was used to
isolate pyritic pit cleanings from groundwater. All values in mg/L.

EPA

RCRA TCLP Drinking Pre-CCP Post-CCP

Element Limit Water n=7 n=14

Sb 1 0.006

As 5] 0.05 0.18 0.04

Ba 100 2 0.03 0.04

Cd 1 0.005 0.130 0.006

Cr (6+) 5 0.1 0.43 0.04

Al 425 28

Ca 76.4 42.7

Cu 1.84 0.08

Fe 1193 124

Mg 87 14

Mn 63 50

Zn 7.5 0.6

Na 18 3.7

SO4 5513 430

Spring 2000 45




This experiment indicates that acidified
mine waters already containing toxic metals
can be precipitated by FBC ash treatment of
the water. The ash effectively neutralized the
acid and metals in the water, but also scav-
enged other metals from the water as metal
hydroxides formed and precipitated.

Conclusions

The use of CCPs in reclamation has been
beneficial in some settings, neutral in others,
and harmful in some other settings. While each
setting and CCP form a unique set of circum-
stances requiring individual analysis and evalu-
ation, several generalizations can be made.

1. As a mine filling material, CCPs can be
used to neutralize acid groundwater, en-
capsulate toxic materials, bring the land
surface to approximate original contour,
prevent subsidence, and control hydrau-
lic pressure buildup in underground coal
mines.

2. CCP-filled areas introduce an alkaline
component into the mine fill. By neutral-
izing acid and metal laden water in the
backfill or underground mine, CCPs tend
to cause metals to precipitate, lowering
the concentrations of nearly all metal ions
in solution. No case was found where

Table 6. Summary of pre- and post-CCP application water quality at the
Chaplin Hill Mine, Morgantown WYV. The data are for samples taken
and analyzed by Anker Energy Corporation and reported to the state
of West Virginia. All values in mg/L.

EPA

RCRA TCLP Drinking Pre-CCB Post-CCB

Element Limit Water

Sb ! 0.006 0.94 0.40

As 5 0.05 1.28 <0.1

Ba 100 2 <0.1 <0.1

Be 0.007 0.004 0.96 <0.1

Cd 1 0.005 <0.1 <0.1

Cr (6+) 5 0.1 0.0001 0.0001

Pb 5 0.015 0.72 <0.1

Hg 0.2 0.002 <0.0005 <0.0005

Ni 70 0.01 1.16 <0.1

Se 1 0.05 1.29 <0.1

Ag 5 <0.1 <0.1

Tl T 0.002 2.68 1121

Al 36 <0.1

Ca 450 750

Fe 4 <0.1

Mg 296 450

Mn 47 0.2

SO4 2022 1500
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metal loads increased beyond either TCLP
or drinking water limits due to the appli-
cation of CCPs in mine backfills. Neutral-
ization of mine spoil or refuse is best ac-
complished by blending the CCP with py-
ritic materials in appropriate ratios.

3. In already neutral or alkaline groundwater
environments, CCPs can exacerbate soill
salinity problems if chlorides or sodium are
a problem.

4. The extent of positive or negative impacts
is a function of the groundwater flux
through the CCP, its chemistry, and the
chemistry of the mine groundwater.

5. Water flux is governed by local hydrology
and the permeability of the CCP. In arid
regions, water flux due to precipitation
may be negligible, while flux along the
mine pit floor may be high and regional.
In humid areas, precipitation can be very
high and groundwater flux is high, but lo-
calized.

6. Some CCPs can be compacted or formu-
lated as grouts so that they are nearly im-
permeable to water.

Non-fixated FGD materials contain almost
no neutralization potential and are presently
not very useful in mine land reclamation. The
non-fixated materials typically exhibit a high
permeability, as well. However, fixated FGD
contains excess alkalinity with low permeabil-
ity. Fixated FGD materials can be useful in
acid mine drainage abatement, subsidence
control, and used as a barrier material to en-
capsulate acidic materials or seal pit floors
on surface mines. Both materials can con-
tain high chloride levels that are concentrated
in the FGD units.
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Injection of coal combustion products
down a borehole to fill underground mine
voids.

The slurry injected into the underground
mine hardened into cement-like material.
This aids in reducing mine pool size and
decreases contact between acid-produc-
ing materials and water.

Coal combustion products can be used
as a fill material to the backfill. It can
help to eliminate acid mine drainage and
bring the landscape back to approximate
original contour.

Alkaline coal combustion products can be
placed on coal mine pavements to neu-
tralize acid-producing materials and
eliminate the potential for acid mine
drainage formation.
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