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A NEW DIMENSION
- OF PRODUCTION

DEMAG

Mannesmann Demag has developed the most

advanced line of large Hydraulic Shovels and

Backhoes in the industry and is setting the

standard of production on mining and mass

excavation projects throughout the world.
From the 5.8 cu. yd. H65 to the 34 cu. yd.

H485 you can rely on Demag’s technologically

advanced design to provide maximum produc-

tion through such features as:

e Proven single-engine drive

e Unique ““hydropilot’" 3-circuit hydraulic
system with summation capability and
maximum-load governor

* High-capacity, wear resisting buckets

e Superior design and structural strength of
undercarriage and superstructure

¢ Modular main components permit easy
access for maintenance and replacement

BECKWITH

PO. Box 8718
Pittsburgh, PA 15221
(412) 3271300 Telefax (412) 327-9318

With over 80 years experience supporting
large mining and construction equipment, you
can depend on Beckwith Machinery Company
to provide unmatched dealer support.

Beckwith's parts and service capabilities
remain unsurpassed with Beckwith's 84,000
sq. ft. parts distribution facility in Delmont,
PA, backed by Mannesmann Demag’s parts
facility in Bensenville, IL. You can be assured
of getting parts when you need them. Beck-
with’s eight full-service branch locations, in
Pennsylvania and West Virginia, and Mannes-
mann Demag’s new service center just out-
side of Charleston, WV, can deliver prompt
shop or field service day or night. Our more
than 350 trained mechanics, averaging 15
years work experience, have the specialized
repair equipment and tools to put your equip-
ment back to work fast.

When your excavation requirements de-
mand a Hydraulic Shovel or Backhoe in the
5.8 cu. yd. to 34 cu. yd. class, specify
Demag, a new dimension in production.

DEMAG PRODUCT
® 5.8 cu. yd. H65
Loads 35 Ton and On Highw

e 75cu. yd. H85
Loads 35-50 Ton Trucks

¢ 10.0 cu. yd. H121
Loads 50-85 Ton Trucks

¢ 13.6 cu. yd. H135-S
Loads 50-85 Ton Trucks

e 16 cu. yd. H185
Loads 85-120 Ton Trucks

e 21-25 cu. yd. H285/H285-S
Loads 120-190 Ton Trucks

e 34 cu. yd. H485
Loads 170-240 Ton Trucks

MANNESMANN
DEMAG

Construction Machinery Division
476 Country Club Drive
Bensenville, IL 60106

(708) 766-4431

BEN B. FRULHKNER

Telex: 214909 Telefax (708) 766-7549

PRINCETON, WV 24740
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With ecological considerations
figuring prominently in the energy
picture of the 90s, Flat Top’s account
executives work closely with the
industry to assist with the myriad
of requirements surrounding permit-
ting, production, and reclamation
phases of the mining process.

Working with the coal industry is
nothing new to Flat Top. Qur roots
are buried deep within the history
of our nation’s coal industry. While
energy-related insurance has been
our trademark, we have expanded
our products and services over the
years to encompass all phases of
insurance protection for a growing,
complex marketplace.

Energy insurance — yesterday,
today, and tomorrow. Advantage
Flat Top.

Flat Top
Insurance

Bluefield, WV » 304/327-3421
Charleston, WV » 304/346-0414
Morgantown, WV e 304/598-3660
Princeton, WV ¢ 304/425-2176
St. Clairsville, OH * 614/695-1596
Knoxville, TN » 615/637-0311
Bristol, VA ¢ 703/466-9121
Grundy, VA e 703/935-2486
Pearisburg, VA  703/921-1198
Wise, VA ¢ 703/328-8828
Birmingham, AL ¢ 205/879-8604

Walter P. Walters:

Pikeville, KY ¢ 606/437-7361
Inez, KY e 606/298-3098
Richmond, KY ¢ 606/623-6234

EUCLID...
THE DEPENDABILITY
EXPERTS. _

Foi 50 years, Euclid has built the
world’s best rigid-frame haulers:
rugged, productive, well-engi-
neered, and dependable like no
others. And Rudd Equipment
Company is proud to supply you
with the best line of haulers on
earth.

Choose your machine. Eight
different models range from 25
tonnes (27.6 tons) to 190 tonnes
(209.4 tons) capacity. All backed
by Rudd. We're experts in Euclid
product support and famous for

Pittsburgh, PA
(412) 322-1112

service that never stops.

A frame for the long haul.
The frame is what really counts.
And Euclid’s is widely recognized
asone ofthetoughestinthe indus-
try. Plus, exclusive trailing arm
front suspension system provides
maximum frame protection, min-
imum problems. That means
more on-the-job availability.

Operator comfort and conve-
nience. Operators enjoy comfort-
able cabsinsulated againstdust,
noise, and heat. Long, low bodies

EQUIPMENT COMPANY

Only the world’s best equipment.

offer ideal dump targets; uniform
side depths for placing loads more
precisely; tighter turning circles
for quicker, easier spotting; and
power choices that let you decide
what’s right for pulling out of the
pit and handling the haul road.

Ask Rudd. We'll be glad to
arrange a product demonstra-
tion. Let’s get you ready to take
Euclid on the road.

)
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Clearfield, PA Nitro, WV Bridgeport, WV
(814) 765-8500 (304) 755-7788 (304) 592-1050
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Need Hydro-Seeding & Mulching of Surface Mine
Areas, Silt Ponds, Roads, Etc?

PENN LINE will Restore natural Beauty.

CALL TOLL FREE 800-333-9110. Ask for Ron Hill
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It has taken a long time
and a lot of cooperation for Logan County

Green Lands
is a quarterly publication of the

with offices at 1624 Kanawha Boulevard East | to get an airport. Now it looks as though
Charleston, West Virginia 25311 w the project will come to fruition.

(304) 346-5318 Our cover story is on page 6.
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‘Coal Calendar

August
9-12 Annual Meeting - West Virginia Mining & Reclamation Association, The Greenbrier, White Sulphur
Springs, contact Patty Bruce, WVMRA, 1624 Kanawha Blvd. E., Charleston 25311, (304) 346-5318.

13-15 Short Course, “Longwall Mining,” COMER Building, WVU Evansdale Campus, Morgantown, contact
Alice Kerns, WVU Department of Mining Engineering, P. O. Box 6070, Morgantown 206506, (304) 293-
5695.

15-17  Short Course, “Surface Subsidence Engineering & CISPM Subsidence Model,” COMER Building,
WVU Evansdale Campus, Morgantown, contact Alice Kerns, WVU Department of Mining Engineering,
P. O. Box 6070, Morgantown 26506, (304) 293-5695.

22-24 Short Course, “Human Resources Management for Safety & Productivity,” University Park, PA,
contact R. L. Franz, Penn State University, 126 Mineral Sciences Building, University Park, PA 16802,
(814) 865-7472.

September

10-14 Review Course for the Professional Engineering Examination of Mining/Mineral Engineers,
University Park, PA, contact R. L. Franz, Penn State University, 126 Mineral Sciences Building, Univer-
sity Park, PA 16802, (814) 865-7472.

23-26 American Mining Congress - Mining Convention "90, The Fairmont Hotel, New Orleans, LA, contact
AMC, 1920 N St. NW, Washington, D.C. 20036, (202) 861-2800.

23-26  Interstate Mining Compact Commission - Annual Meeting/18th Annual Conference of the
National Association of State Land Reclamationists, Holiday Inn, Gatlinburg, TN, contact IMCC,
4598 Carlisle Dr., Herndon, VA 22070, (703) 709-8654.

24-27 Finance and Accounting Executives Conference, Kings Mill Resort & Conference Center, Wil-
liamsburg, VA, contact National Coal Association, 1130 17th St. NW, Washington, D.C. 20036, (202)

463-2625.
October
1-5 Professional Engineer Exam Review in Mining/Mineral Engineering, COMER Building, WVU

Evansdale Campus, Morgantown, contact Alice Kerns, WVU Department of Mining Engineering, P. O.
Box 6070, Morgantown 26506, (304) 293-5695.

November

2-4 West Virginia Mining & Reclamation Association - Board of Directors’ Fall Meeting, Lakeview
Resort & Conference Center, Morgantown, contact Patty Bruce, WVMRA, 1624 Kanawha Bivd. E.,
Charleston 25311, (304) 346-5318.

-
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The LARGEST Truck

ever delivered in West Virginia
205 Ton DRESSER Haulpak 685E

DRESSER. Crawler Loaders Wheel Loaders

Wheel Dozers Motor Graders
Crawler Dozers Soil & Asphalt Compactors
Low Ground Pressure Crawler Dozers Off Highway Dump Trucks
n [

For more information on any quality Dresser machine, call the Anderson office nearest you.
CHARLESTON AREA BECKLEY AREA CLARKSBURG AREA
Route 119 South 210 George St. Lewis County Ind. Park
Alum Creek, WV 25003 Beckley, WV 25801 Jane Lew, WV 26378
756-2800

o

255-6699 884-7821
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The mountaintop removal mining method created the flat land necessary for construction of the Logan County Airport.

Logan Gets Its Airport

Some day soon, there will be a Logan County Airport.
After 17 years of false starts and nearly abandoned hopes,
the facility should become a reality by sometime in 1991.

In the fall of 1973, Dingess Rum Coal Co. deeded 302
acres to Logan County, which in turn created an Airport
Authority, a quasi-public body charged with seeing that the
airport got built.

In 1975, on behalf of the Authority, the Federal Aviation
Agency accepted construction bids. But all bids were con-
sidered too high, and the project was dead in the water.

In 1977, Concord Coal came up with a plan to mine the
property and use the coal profits to fund construction. In
1980, Concord raninto financial difficulties, and the project
stalled again.

Geupel Construction Co. picked up the ballin 1981, also
planning to convert mining profits into construction funds.
That arrangement worked well until 1984, when Geupel's
sales contract with AEP expired, and it began to look like
Logan County would never get is airport.

Then,in 1987, determination began to win out. Through
a series of financial concessions by Dingess Rum, Geupel
Construction, the United Mine Workers, the West Virginia
Tax Department, and several of Concord Coal’s creditors,
mining was resumed with profits again diverted to the
construction fund.

6 Green Lands

Geupel, operating under the new agreement as Logan
County Airport Contractors, is now completing the mining
and reclamation phases of the operation. Reclamation
plans were altered to accommodate FAA standards for the
airport facility.

In all, an estimated 25.1 million cubic yards of overbur-
den material have been moved onthe operation, more than
17 million by Geupel.

Key to the whole project is the construction of an access
road to shorten the seven mile run from Ethel on Rt. 119.
When the new road is completed, visitors will make a
relatively short two mile trip up Melville Hollow. The road
will be built to Department of Highways specifications, and
will become part of the State highway system.

Geupel will bring the access road and the runway up to
“dirt grade” by this fall, and the Airport Authority will seek
federal funds to complete the project.

The completed air facility will feature a runway 60 feet
wide and 3,600 feet long, with an “overrun” of an additional
1,400 feet.

Though not in the initial plans, there is room enough on
the mountaintop to expand the runway to accommodate
commercial airtraffic. Inthe meantime, Loganwillhave an
airport facility, and the coal laden county will have its
primary industry to thank for it.
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B NJos Tuis Bic Micht [B
EQUIRE Two DEMAG
YDRAULIC SHOVELS.

Green Lands

L[ 1
lhat’s not as much of an exaggeration as you
might think.

For one thing, Demag makes the largest
hydraulic mining shovel in existence. Anywhere.
The Demag H485, with an operating weight of
1,200,000 pounds and an incredible 46 cubic
yard capacity, can fill a 150-ton truck in just
three passes.

But size isn't the only reason for choosing a
Demag. All seven Demag shovels are designed with
high break-out forces and large capacity (6 to 46
cu. yd.) buckets for increased productivity.

In addition, durability is engineered into all
Demag components. For instance, high-strength
steel is used on all of a Demag’s massive struc-
tures. Which allows for a longer equipment life
even under the severe demands of mining and
quarry applications.

Another feature that makes a
Demag an obvious choice is its
single-engine drive. Not only does
the single-engine system lower
operating costs, but it’s also easier
to service and maintain. All of
which make Demag shovels more
productive and cost-efficient on
any job, large or small.

And now you can count on
the most reliable service and parts
backup in the industry. Because
Demag Hydraulic Shovels are now
available from Carter Machinery.
With locations throughout Virginia, there’s
sure to be one near you. Just call 1-800-868-4228
or your sales representative for information on the
Demag Hydraulic Shovel that best suits your needs.
Whether you plan to do a job on a relatively

small scale — or a grand one.

Carter

MANNESMANN
DEMAG

Green Lands 9
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Construction will begin

B
a4 Rl

by he end of this ear on the 926 bed maximum and medium

security prison on this Kanawha-Gauley Coal & Coke Co. mine site in Fayette County.

Mine Site Brings Boom to Fayette

State and Fayette County officials broke ground this
spring for West Virginia’s new 926 bed maximum and
medium security prison, to be constructed at Mt. Olive, on
a reclaimed mountaintop surface mine.

West Virginia Governor Gaston Caperton announced
selection of the Fayette County site in January. Final
approval for the project was given by the Regional Jail and
Correctional Facility Authority Board.

The prison will replace the 123 year old facility at
Moundsville, hopefully by 1992. Itis expected to be a major
economic boost to the Upper Kanawha Valley, creating an
estimated 300-700 direct jobs, with as many as 2000
service related positions to follow.

The actual construction site, covering 120 acres, is a
reclaimed surface mine along Cannelton Hollow Road,
operated by Kanawha-Gauley Coal & Coke Co. The area
is on Marting Mountain, about seven miles from Montgom-
ery, and adjacent to the site where coal operator Tracy
Hylton, contracting for Cannelton Industries, ranthe state’s
largest mountaintop removal operation.

Cannelton donated land for the project, as did Ka-
nawha-Gauley and West Virginia Tech. Other coal compa-

10 Green Lands

nies have also contributed. Pen Mining provided equip-
ment and supervision during the site preparation process,
as did Cannelton and Addington Brothers.

The new prison will feature modern penal facilities and
concepts. Inmates will be housedin small groupsin “pods,”
each with its own recreation yard and dining facility. The
entire complex will be guarded by state-of-the-art security
systems.

Construction at Mt. Olive is the first stepin a long -range
plan to modernize correctional facilities statewide. A new
facility will be constructed in Marshall County to help ease
the loss of the old prison at Moundsville. Major renovations
are also on the boards for the present facilities at Hut-
tonsville and Pruntytown.

In the future, the plan calls for the construction of 13
regional jails to replace or augment overcrowded county
lockups.

The entire correctional facility construction project will
be financed through bond sales. The cost for the main
prison will be $43 miillion, part of the overall $80 million
package. ConstructionatMt. Olive is expected to begin by
the end of the year.

West Virginia Governor Gaston
Caperton prepares for the
ceremonial groundbreaking for
Fayette County's new penitentiary.

Formerly the state's largest mountaintop removal operation and now a haven for
wildlife, this Perry & Hylton site is adjacent to the new prison construction.

Green Lands 11



e Cummins Engine Company is . :
the world's largest M H
independent manufacturer S SR 'T‘ Il
of dtes.el englhes | JJ o —:‘r\ﬂ

® Cummins engines receive total | B AL ge
support from over 4,000 distributors, branches and dealers in “w- 5

135 countries, the world's largest independent diesel sales and

service network.

@ Cummins vast Research and Engineering Center at Columbus, Indiana, includes
88 fully instrumented test cells, experimental machine shop, engine rebuild and Cummins Diesels
teardown areas, scientific laboratories, and a customer application center. for:

® On-Highway Trucks

® Cummins construction diesels have long been a preferred source of power for a :
@ Construction

wide range of applications in off-road vehicles and equipment. More than 1300
types of equipment worldwide offer Cummins as either specified power or as a ® Electric Generator Sets

premium option. ® Mining @ Marine
. _ _ _ ® Agriculture @ Buses
® Cummins automotive diesels—the standard of the industry—have been proven in e Fire Apparatus

billions of miles of heavy duty highway service. Cummins diesels power more ® Stationary Power
long-haul trucks than all other makes combined. ® Rail Engines
= Nashville, TN Hazard, KY Fairmont, WV
Cummins (615) 366-4341 (606) 436-5718 (304) 367-0196
cumberland Knoxville, TN Bristol, VA South Charleston, WV
I (615) 523-0446 (703) 669-4200 (304) 744-6373
nc.
Louisville, KY Evansville, IN
(502) 491-4263 (812) 425-2464

.
Crown Hill Equipment, Inc.

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

* 992C - 13.5 cubic yard Rock Bucket

* 992C - Upper and Lower oil sealed bucket pins

* 992C - Lift, tilt and steering cylinders

* Hydraulic cylinders for 988 /988B /777 /769 /773 | DOG&H /
D8H&K / DSL / D9l

 Exchange final drives for D9H S/N/ range 90V and up

« Exchange D9H - 19K “U” blade

» Rebuilt D9H push arms

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

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

Crown Hill Equipment, Inc.

Route 61 - Crown Hill, WV 25052
(304) 595-4111
Now Toll Free 1 - 800 - 950-4445

12 Green Lands
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Fairchild International's modern manufacturing plant at Glen Lyn, VA.

Fairchild International
has a Silver Celebration

Jack Fairchild started his own company in 1965. But
he'll only take half the credit. For the last 25 years and
more, everything Jack Fairchild has owned and accom-
plished is tied directly to his wife Myrleen.

A native of eastern Kentucky, Jack met Myrleen while
serving in the Navy in California. When he left Morehead
State College in 1959, he went to work for EImac Corp.

By 1965, he was ready to strike out on his own. With a
borrowed $4000, he started Fairchild Equipment & Supply
Co.

Myrleen ran the office from the kitchen table of her
Beckley, WV home, andfirst employee Latell Morris worked
the shop, while Jack took to the field to acquire used mining
equipment and to hustle up rebuild customers.

By 1971, the company was beginning to grow. Fairchild
was named the exclusive sales agent for Elkhorn Industrial
Corp.,amanufacturerof battery powered equipment. power
scoops. Thefollowing year, Jack achieved the same status
with Wilcox Manufacturing Go.

That venture was so successful that, in 1974, the
company purchased Wilcox Manufacuting. The corporate
name was changed to Fairchild, Inc., and the future direc-
tion of the Fairchild empire was charted.

More acquisitions followed, first Machine Design Corp.,
a Virginia manufacturer of mine power equipment, then

14 Green Lands

Vortex Air Corp., which manufactures air pollution control
equipment.

By 1975, after a little more than a decade in business,
Jack and Myrleen stood at the helm of the world's largest
independently owned used mining equipment company.

They celebrated the 20th anniversary of the company in
1985 with the purchase of Elmac Corp., the very company
which first employed Jack in the late 1950's.

As more acquisitions developed, such as Babcock
International’'s Battery Equipment Division, Mine Machine
Parts, Inc. (MMP), and the Hanaline Corp., Fairchild, Inc.
became Fairchild International.

During the 1980'’s, the company operated six divisions,
with more than 560 employees spread among its Beckley
headquarters, and branches throughout West Virginia,
southwest Virginia, eastern Kentucky, and western Penn-
sylvania.

Through it all, things have stayed in the family. Despite
the phenomenal growth of Fairchild Equipment & Supply,
Fairchild, Inc., and Fairchild International, 100% of the
stock has remained in the hands of Jack Fairchild.

Now there’'s a second generation coming on. While
serving as chairman and secretary-treasurer, respectively,
Jack and Myrleen raised three sons, and all are involved
with family enterprises.

Jack and Myrleen of Fairchild Equipment & Supply Co. in 1965.

Jaydee is vice president of Exports for the corporation,
which does business in Asia, Europe, Africa, and through-
out North America. ltis, infact, the largest U.S. supplier of
mining equipment to the People’s Republic of China.

Younger sons Jack, Jr. and Gary are district managers,
Jack Jr. for southern West Virginia and Gary for northern
West Virginia.

In the late 1980’s, two major changes occurred. First,
headquarters were moved to Glen Lyn, VA, though the
family, and much of the business, remains in the Beckley
area. Then in early 1989, a serious business reversal
forced the company into reorganization.

Now Fairchild International is bouncing back. Like the
powerhouse football coach, Jack Fairchild didn't have to
rebuild. He just reloaded.

The same enthusiasm for people and business that built
a shoestring operation into a mining equipment giant is
evident today as Jack Fairchild talks about his company’s
second quarter century.

“I'mreally excited. Ourbusinessinthe lastfour months
has been pretty good. We're very definitely turning it
around, and now every month seems to be better than the
last one.”

Product development has long been a strong suit for
Fairchild International. Now two new pieces of equipment
are helping the Fairchild comeback.

The F-410 continuous miner is already on the market
and doing very well. “It's a tremendously versatile ma-
chine,” explains Jack, “with the ability to mine seams as thin
as 32 inches or as high as six feet.”

“And,” he continues, “we’re about 85-90% ready with
our F-525 miner-bolter, which will mine and bolt 200 feet
before place changing. | expect these products will quad-

The F-410 continuous miner, which is {uelig Fairchild's come-
back, can mine seams from 32 inches to six feet.

The F-525 miner-bolter, coming on the marketo, will mine
and bolt 200 feet before place changing.

ruple our business in the months and years ahead.”
Jack Fairchild’s expectations are always optimistic. But

that's understandable. He’s made high hopes and hard

work pay off for a quarter of a century, and there's no

indication that anything will change in the next 25 years.
Many happy returns, Jack and Myrleen.
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*State-Of-The-Art Products*

Latest Emulsion Technology
Gelatins & Dynamites
Detonating Cord

Cast Boosters
Blasting Agents
Non-Electric Initiation

Computer Aided Blast Design
High Speed Photography
Cost Analysis

Blast Casting

On Job Blast Analysis

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

)

Tom Ables Ernie Blair Robert Runyon

S

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

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

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

Let us add a farming dimension to your seeding needs

Bell Farms Reclamation
Service

Specializing in Robert Gene Bell
 Land Reclamation Rt. 1 Box 373A
» Landscape Seeding Summersville, WV 26651

« Erosion Control Phone (304) 872-3749
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NORTH
AMERICAN
GREEN

‘

Control Erosion In Heavy Rains, "
Conserve Moisture When There Is No Rain.

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

Let Nature
Just Roll 1 o DoThe st

s

Starting at the top of the slope to be
covered just unroll the Blanket. The
Blanket should never be stretched so
that contact with the soil can be main

MNorth American Green Erosion Con-
- e trol Biankets create an ideal environ-
tained. Follow the simple instructions As you unroli the Blanket, staple it ment for seed to germinate. Because

=

included with each roll firmly to the ground using North Amer- the Blankets are so weil constructed.
ican Green Surelock. Generally one they help prevent the loss of moisture
staple per square yard will be suffi- through evaporation, yet because the
cient. Under adverse conditions more Blankets are porous, the ground will
staples might be required. Staple patt- accept additional moisture through
erns are illustrated in the installation rainfall
instructions

North American Green Products

875 c 1 25 100% Coconut Fiber Blanket for extreme
Straw Blanket for moderate runofts 4:1 conditions and ditches.
s1 50 Straw Blanket for heavy runoffs 3.1 P'300 100% Nylon Permanent Ditch Liner
iber Blanket for h 2 3 . .
SC150 W (Cpoonut Fibar Blanimtioc haavy Write or call North American Green for more information

on the complete selection of Erosion Control/
scc Straw/Coconut Fiber Blanket with seed for Revegetation Blankets
225 heavy runoff 2:1 ' 5
Take the guess work out of erosion control.

CONTACT DISTRIBUTOR’S NEAREST BRANCH
KANAWHA STEEL & EQUIPMENT COMPANY

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

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

P.0. Box 288 Area Code 304 455-3430  P.0. Box 32 Area Code 502 589-6278  P.0. Box 126 Area Code 606 886-8123
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Going the extra mile.

Going the extra mile to get the job done. It's something we do every day at Walker Machinery. And it’s one of the
reasons we field the best parts and service team in the business.

47 field service mechanics. We have the largest group of specialized field service mechanics in the region.
Every day they log in hundreds of miles, making on-site visits to keep your equipment up and
running. Joe Dailey, Vice President, Parts and Service, puts it best... “The best equipment
supported by the best field service mechanics. That’s the Walker Difference.”

Strategically located. Getting to the job site quickly is important. All of our customers are  EE JO
Vice President

within 50 miles of a Walker Machinery location. And, our service trucks can be re-directed via radio Parts and Service
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dispatch to customers in need of emergency assistance.

Best equipped service trucks. Walker’s heavy-duty 2-ton trucks are equipped with booms, generators, cutting
and welding torches, air compressors, special Caterpillar tools, service manuals, state of the art diagnostic equipment and
gauges for fast, accurate troubleshooting and repairs.

That's the Walker Difference. Quality equipment backed by the best service people in the business means less
downtime and better production for you. That's the Walker Difference. No other dealer can match it. So, if you're planning
an equipment purchase, remember, Caterpillar puts the best product on the market. And Walker Machinery backs it up

by having the best product support personnel on the road. Every day.

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

The Walker Difference
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Introduction
Inthe central Appalachian coal region of southern West
Virginia, eastern Kentucky, southwestern Virginia, and

northeastern Tennessee, the unigue terrain and economic.

conditions create unique land use problems. The steeply
sloping terrain creates a shortage of land suitable for
residential, commercial, orindustrialdevelopment. Hence,
commercial enterprises, industrial activities, and other
income opportunities are limited for the residents of these
areas.

However, high-quality bituminous coal is abundant in
numerous mineable seams in the region and, for nearly a
century, have provided the resource for employing the
majority of the population through mining and reclamation
activities. Surface coal mining operations are constantly
producing “new lands” through land reclamation. In some
cases, these reclaimed lands have characteristics which
will enable them to support non-mining, income-producing
activities to a far greater extent than the pro-mining land-
forms.

The purpose of this paper is to provide a brief overview
of income opportunities available to those who own, or
have access to, reclaimed surface mined lands with favor-
able surface characteristics in central Appalachia.
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Land Characteristics in Appalachia

Unmined lands in Central Appalachia are generally
steeply sloped with thin, acidic soils unsuited for agricul-
tural uses. Coal mining and timbering are the region’s
major industries. The region’s timber is primarily slow
growing upland hardwoods. The steeply sloping terrain
has discouraged other industries from locating within the
region.

Surface coal mining operators have opportunities to
produce lands with the capacity to support other income-
producing activities. Two major characteristics of the land
which can be altered through mining and reclamation are:

Slope: Steeply sloping, pre-mining landforms
can be altered through mining and reclamation to
include large areas of gently sloping land; and

Soils: Appalachian mountain soils are gener-
ally thin, acidic, and infertile. Through the use of
controlled overburden placement techniques, over-
burden materials with superior characteristics are
selected, crushed, and placed on the land surface
in sufficient thickness to act as a deep rooting
medium (Skousen et al. 1987). These carefully
selected overburden materials have demonstrated
greater potential as a plant-growth medium than
the original topsoil (Daniels and Amos 1984, Thur-
mond and Sencindiver 1986). When gently slop-
ing lands with favorable soil characteristics are
produced during surface mining operations, a
variety of income-producing activities become
available to local residents who have access to
those lands.

Beef Cattle and Other Livestock

Reclaimed surface mined land in Appalachia is often
revegetated with forage species that have potential value
as livestock feed. Greater utilization of the renewable
forage resource is an approach to adding economic diver-
sity to the region. Cattle are generally chosen by Appala-
chian producers due to their proven weight gains on forage
grown on reclaimed areas, their lack of vulnerability

to predators, and accessibility of many Appalachian areas
to established cattle markets.

Since 1980, an experimental cattle herd has been
maintained on lands owned by Penn Virginia Resources
Corp. in-Wise County, VA, as a joint venture of Penn
Virginia and the Powell River Project. The herd is main-
tained on reclaimed mine lands on a year round basis.
Approximately six acres per cow supply all the forage
needed by the herd for the entire year except for small
amounts of hay and grain which are provided during the
winter months.

Overthe past eight years, calf gains have typically been
above two pounds per head per day from birth to weaning,
and been sold for approximately $325 per head. Anoverall
92.6% calf crop has been produced, which is well above the
Virginia state average of 85% (Gerken 1988). Aneconomic
analysis of the cattle operation has shown that cattle
production is profitable.

The ease and cost of fencing, and vehicular access will
be major considerations to anyone considering the estab-
lishment of a cattle grazing operation on a reclaimed mine
site. Small operations (i.e. 20 to 50 head) managed by
individuals and their families on acreages neartheir homes
offerthe best alternative. The maijority of current producers
maintain the herd on a part-time basis to supplement
income from other employment. Opportunities for estab-
lishing large herds (i.e. hundreds of head) on reclaimed
lands are generally limited by the unavailability of contigu-
ous land areas of sufficient size to maintain such herds.

Christmas Trees

Christmas tree production can be a profitable land use
onreclaimed mine land. Most Christmas tree species grow
well on reclaimed minesoils with favorable chemical char-
acteristics that are not excessively compacted. Whereas
timber crops take at least 30 years to mature, Christmas
trees can be harvested in seven to ten years.

The key to successful Christmas tree production on
reclaimed mine sites is selecting suitable minesoils. Grow-
ers should look for soils with a pH between five and six.
Minesoils with dark gray or black colors should be evalu-
ated carefully, because these colors are often associated
with very high or very low pH and/or high levels of soluble
salts. The soil must be deep and uncompacted, so that a
healthy root system candevelop. Siteswith standingwater

after a rain are probably too compacted or poorly drained
to be suitable for Christmas trees. Soil surfaces should be
levelto gently sloping, and free of large rocks and boulders
to allow use of machinery, such as mechanical mowers.

Compared to many agricultural enterprises, Christmas
tree production does not require large capital expenditures.
Individual growers can easily maintain about five acres of
trees in their spare time. The major equipment required to
produce Christmas trees can be purchased for as little as
$1500. Seedling costs vary from as little as $75 per acre for
white pine seedlings (approximately 8-10¢ per seedling) to
as much as $850 per acre for Fraser Fir seedlings. The cost
tofertilize and to control weeds and pests generally ranges
from $50 to $100 per acre.

Revenue fromthe sale of trees will depend upon market
conditions, quality of trees, and method of selling. If trees
are planted at a rate of 1,050 per acre (6' by 7' spacing),
managementis sufficientto obtain a 60% survivalrate, and
the grower is able to obtain a wholesale price of $10 per
tree, the grower will earn about $6,000 per acre over a 7-
10 year period. If superior management yields an 80% sur-
vival rate of a more valuable species such as spruce or fir,
a$15pertree wholesale price will enable the growerto earn
approximately $12,000 per acre over a 10 year period.

Christmas trees are being produced and sold at several
sites in West Virginia and Virginia, and results indicate that
reclaimed mine sites can produce high-quality Christmas
trees (Miller 1987). Guidelines for producing Christmas
trees on reclaimed mine lands are available (Torbert et al.
1989).

Pine Timber Production

Forestry is a logical postmining land use for much of the
reclaimed land in the Appalachian mountains. Properly
reclaimed mine land can produce as good or better tree
growth than most natural Appalachian soils. However, the
forest production potential of a reclaimed mine site will be
strongly influenced by site conditions, as produced by
reclamation practices (Davidson et al. 1984). Although
nearly all reclaimed mine sites will grow trees, many sites
will not be sufficiently productive to make pine timber pro-
duction a profitable enterprise. Interms of species selec-
tion, a landowner should look first at various species of
pines. Although many hardwood species (which bring high
prices as mature timber) are native to the Appalachian
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area, the rates at which these species will grow to maturity
for harvestingisfartoo slow, evenonthe best of sites (Pass
1985).

In the Appalachians, eastern white pine is generally
considered to be the species with the best potential for
producing a marketable timber crop (Davidson 1986,
Skousen 1989). The more site-tolerant pine species suffer
from other problems as a timber investment, such as low
market values at harvest (i.e. Virginia pine) or lack of winter
hardiness (loblolly pine).

The primary drawback has to do with the length of time
required to achieve a return on investment. Even on the
best of sites, a time span on the order of 30 years will be
required to obtain a marketable crop of pine timber. Given
present price and market trends, an acre of eastern white
pine timber planted today on a reclaimed mine site with a
site index of 100 will likely be worth in excess of $3,500
(1988 dollars) in 30 years at maturity (Zipper et al. 1987).
Once the standis established, little is required in the way of
management until harvest. Guidelines for reclaiming sites
to produce pine timber are available (Plass 1976, Torbert
et al. 1984,1986).

Horticultural Crops

The characteristics of appropriately reclaimed mine
lands are also suitable for growing horticultural crops such
as apples, grapes, and blueberries. The suitability of re-
claimed areas for such crops has been demonstrated by
research in Virginia and growers in West Virginia and
Virginia. Production and profitability are, as noted before,
greatly influenced by mining and reclamation practices,
and the resulting characteristics of the site (slope, and
physical and chemical properties of the minesaoil).

Residential, Commercial,

and Industrial Land Uses

Land suited for commercial, residential or industrial
development is in short supply in many Appalachian com-
munities. Surface mining operations can be conducted so
as to yield reclaimed land suited for development. Non-
flood prone, flat lands suitable for development bring pre-
mium prices in many Appalachian communities, due to
scarcities engendered by the natural terrain. As with all
land, a primary characteristic of reclaimed land that will
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influence development potential is location. Land value is
influenced to a large extent by proximity to other uses of
land that might complement a particular use.

Gaining physical access from the public road can be
quite costly, especially if flat land has been produced on a
ridge top and the road runs in a valley at the base of the
ridge. Access to public utilities is an obvious necessity to
develop reclaimed sites, and the cost to install utilities will
be strongly influenced by location. Access to public sew-
ers, or an adjacent undisturbed area suitable for septic
drainfield waste disposal is a necessity, as there are no
known technologies for environmentally sound on-site
disposal Appalachianterrain (Krebs and Zipper 1989). The
limitations of the natural terrain have made reclaimed mine
sites indispensable assets to the economic and social
expansion of many communities. In numerous cities in
central Appalachia, major new commercial and service
related facilities have been constructed on reclaimed mine
lands in recent years. Previous to construction of the “new
lands” with favorable contours for large scale commercial
use, these land uses were simply not feasible due to
shortages of appropriately located flat land. Throughout
Appalachia, many homes have been successfully con-
structed on reclaimed mine sites (Miller 1978b), as well as
schools, hospitals, and recreational facilities (Miller 1976,
1978a, 1983a, 1983b). Where lands can be developed to
improve land use, there are income opportunities available
to the landowner.

Summary

The steeply sloping terrain of the Central Appalachian
Region greatly limits the potential for commercial and in-
dustrial development, and restricts the amount and levels
of other income producing activities by residents. Coal
mining and reclamation, the major income producer and
employer in the region, has the capability to create large
areas of flatorgently slopingterrain, and can make income-
producing opportunities for residents and developers.
Postmining land uses which have successfully provided
additional income for landowners on more gently sloping
reclaimed areas in the region are beef cattle production,
Christmas tree plantations, timber production, horticultural
crops, and residential, commercial, and light industrial land
uses.
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Stand back and

watch Us Grow!
MaSSie Reclamation, Inc.

We specialize in
 hydroseeding
* tfree planting
« straw blowing

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

Depend upon

The Ohio Seed Company

for all reclamation seed
high quality and prompt delivery

TOLL FREE
1-800-336-7333

The Ohio Seed Company
_ P.O. Box 87

Experience West Jefferson, Ohio 43162
(614) 879-8366
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The Greenbrier Welcomes
The West Virginia Mining and
Reclamation Association

We are looking forward to owr many friends
returning once again to The Greenbrier this
year and assure you of a warm welcome.

You will experience life as it should be on our
6,500 acre mountain resort. Beautiful grounds.
e Impeccable accommodations. Incomparable ser-

vice. Elegant dining. Superior sports activities.
Our staff of 1,400 ladies and gentlemen serving ladies
and gentlemen excel at attentive service. You will
dine sumptuously. From hearty breakfast and six-course
dinners, to a la carte dining in the Tavern Room and
more informally at the Golf Club. Music and dancing

each evening.
Play golf on a choice of three championship courses. Enjoy
tennis on our 15 outdoor or 5 indoor courts. Jog or try our Par-
course Fitness Circuit, horseback ride, fish, swim, bowl, shoot trap
and skeet, schedule a session at our famed Spa.
Be pampered with all the legendary amenities that have consistently earned
The Greenbrier the coveted Mobil Five-Star and AAA Five-Diamond
Awards.
For more information or reservations call: The Greenbrier (800) 624-6070
or (304) 536-1110.

White Sulphur Springs
West Virginia 24986
A CSX Resort

The legend continues
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WE ARE COMMITTED TO

TIM W. WARDEN
GENERAL MANAGER

WEST VIRGINIA SURFACE MINING

BECKLEY, WV
(304) 683-4301

Corporate Offices
.0.Box 71
Prestonsburg, KY 41653-0071
(606) 874-2172

Huntington Division
5650 Rt. 60 East
Huntington, WV 25703
(304) 736-3401

Prestonsburg Division
KY 1428 East
Prestonsburg, KY 41653-0071
(606) 874-2172

Hazard................. 439-2632
Pikeville...............432-3903
Jackson...............666-4343

Whitesburg......... 633-2349

Middlesboro Division
Mack Avenue
Middlesboro, KY 40965
(606) 248-5100

Princeton Division
Inter. 1-77 & U.S. 460
P. O. Box 1433
Princeton, WV 24740
(304) 425-7511

Northern Division
Lewis Co. Industrial Park
P.O. Box 171
Jane Lew, WV 26378
(304) 884-7815

Service Parts, Inc.
U.S. Route 23
Lowmansville, KY 41232
(606) 297-6401

Appalachian Leasing
Services, Inc.
P.O. Box 110
Prestonsburg, KY 41653-0110
(606) 874-2175

Hazard Division
Highway 15
P.O. Box 777
Hazard, KY 41701
(606) 439-3022

Lexington Division
945 Nandino Drive
P. O. Box 12073
Lexington, KY 40580-2073
(606) 281-5152

Pac Lease
P.O. Box 12073
945 Nandino Drive
Lexington, KY 40580-2073
(606) 233-3747

WORLDWIDE
FQUIPMENT

LA

Worldwide Brins the World To You.

O & K TROJAN
CONSTRUCTION EQUIPMENT
AMITSUBISHI FUSO e
e Benson Trailers

The Mack Franchise is available in all Worldwide locations except Lexington.
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The Anatomy of a Durable Rock Fill:
Why they work (and when they won't)

by George A. Hall, Ph.D., P.E.
Terra Engineers, Inc.
Charleston, WV

Introduction

The first earth fill was generated when man first devel-
oped the capability of excavating the earth. Man’s ability to
excavate the earth has been growing at an increasing rate,
and his need to create earthfills has increased accordingly.
Inrecent decades, the surface mining industry hasbecome
the leader in earth moving and therefore in the creation of
earth fills.

The hard lessons of nature have taught man that earth-
work does not always accomplish the desired results. In
fact, occasional efforts have been disastrous. Conse-
quently, man has studied earth materials and earth struc-
tures in an effort to ascertain how earthwork should and
should not be performed. A considerable body of knowl-
edge has developed from this study; however, a curious
condition also appears to have developed. It would seem
that those with the least understanding of our knowledge
regarding earth fills have become the most outspoken
critics of fill construction.

The origin of the term “durable rock fill" is somewhat
vague. The reasons for the recent criticism of durable rock
fills are even more vague. Hundreds of mine spoil fills,
including scores of durable rock fills, have been con-
structed in West Virginia over the last 15 plus years, and,
quite remarkably, no significant failures are known to have
developed. This should be considered in light of the
following quotation (1)*: “Landslides are extremely preva-
lent in parts of the Appalachian Plateau, West Virginia
probably being the most difficult area from this standpoint
on the Continent.” Now, despite the remarkable success
record in an area where failures abound, the critics are
predicting dire consequences for durable rock fills. Be-
cause of these unfounded predictions, they want to rede-
fine durable rock.
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False criticism of durable rock fills needs to be cor-
rected. However, the coal industry must not become
complacent with the success of these fills.

If success is to continue, it is important that all parties
involved with durable rock fills understand the why's and
how’s of the materials and their most advantageous place-
ment.

Durable Rock

There has been considerable controversy over what is
and is not durable rock and how durable rock should be
defined both verbally and in the field. When the solution to
an important problem is very simple, people will find a way
to make it complicated; they simply cannot believe that an
important problem has a solution which is simple. Suchis
the problem of defining durable rock.

The original definition of durable rock as applied to mine
spoil is apparently due to D. R. Casagrande (2). Casa-
grande referred to “hard rock spoil” which he defined as
“rockfill consisting of at least 80% sandstone, limestone,
siltstone, cemented shale and other rocks that do not slake
in water; and not more than 20% of materials that slake,
such as clay shales, clays and other fine grained soils.”

In addition, Casagrande specified an internal drainage
system of granular material which was “free of clay and
shall consist of durable particles such as natural sands and
gravels, sandstone, limestone or other durable rock which
will not slake in water.” These descriptions apparently
became the original OSM definition for durable rock, and,
based on geotechnical engineering properties, itis arather

* Numbers in parentheses refer to specific references listed at the
end of the article.
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good definition. Please note that Casagrande considered
granular material, including sand and gravel, to be durable
rock but excluded clay, clay shale (which readily breaks
downtoclay), and otherfine grained soil. Fine grained soil
in geotechnical engineering vernacular is silt and clay
(minus No. 200 mesh or minus 0.074 mm).

Durable rockfill had been defined in terms of slaking.
Unfortunately, Casagrande did not define slaking, although
it was obvious from his presentation that he was referring
to the breakdown of materials to soil fines (especially clay).
A simple jar slaking test would be adequate to evaluate a
given zone of material. If any slaking occurs, the slaked
material needs to be examined to determine if any portion
has broken down to silt and clay size particles. Materials
which break down to form fine grained soils are normally
readily discernible. If the material slakes to form a readily
discernible fine fraction which feels "slimey and slippery,”
then the material is suspect. If the material is shale, it is no
doubt breaking downto soil fines, and is nondurable. If the
material is an argillaceous sandstone, it should be further
assessedto determine the percentage which is nondurable.
Any shale which shows a tendency upon wetting to break
down to clay material should be considered nondurable.
Onthe other hand, many cemented shales will break down
to form plate shaped particles which form a granular mass
(3). These shales are durable rock.

The worst materials are readily and quickly identified by
the jar slake test. The really bad materials will start to break

down immediately, while materials of lesser difficulty will
take longer to break down to the elemental fine grained
particles. A maximum of 24 hours is sufficient to disclose
slaking tendencies.

In 1983, OSM decided to “improve” their definition of
durable rock. The new definition includes rock “that will not
slake in water or degrade to soil materials.” The new defi-
nition is an unfortunate and injudicious choice of words.
The addition of the words “or degrade to soil materials”
would have some merit if it were modified to “or degrade to
fine grained soils,” or even better, “or degrade to silt and
clay sized particles.” Most people consider sand and
gravel to be soil sized material. These materials are
important to the functioning of a durable rock fill.

Durable Rock, Geology, and Topography

The geology of a hilly or mountainous area is reflected
by its topography. The character of the sedimentary rocks
inthe Appalachian area is reflected by the steepness of the
topography. The natural hillside slopes in the shale domi-
nant northern West Virginia coal fields are much more
moderate than the slopes in the sandstone dominant
southern West Virginia coal fields. The native soils derived
from the rock strata also reflect the character of the rock.
Clay shales and clay soils are quite rare in the southern
West Virginia coalfields. Consequently, the higher, steeper,
more rugged southern mountains lend themselves to the
durable rock fill while the less rugged northern areas are
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less supportive of this type of construction. In the majority
of southern West Virginia surface mining areas, all of the
rock and soil meet the criteria for durable rockfill. Hence,
the geology and topography of an area is a major factor in
determining the degree of applicability of the materials for
durable rock fills. There are, of course, variations within
even the most favorable areas, and site specific conditions
must be considered.

Properties of Durable Rockfill
Durable rockfill is not a material but a broad spectrum of
materials. The primary requirements for durable rock are:

1. They are granular materials.

2. They should form a reasonably well graded mass
ranging from boulders down to fine sand with no
significant clay content.

3. The materials must not slake to form soil fines; that
is, the granular materials must remain granular
materials {except where subjected to long term
rigorous surface weathering).

Durable rockfill, then, is durable rock with up to 20%
nondurable material. The importance of minimizing the
quantity of soil fines is illustrated in Figures 1, 2, and 3.
Figure 1 illustrates that, in general, the strength of fill
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materials increases with particle size. Figure 2 illustrates
that permeability, orthe rate at which waterwill flow through
a material, also tends to increase with particle size. There
are, of course, other factors which affect strength and per-
meability, so the illustrations are general and should not be
appliedto specificcases. Seereferences(4,5,6,7) formore
detailed treatment of rock fill properties.

Figure 3 is the result of the writer’s research (8) and
illustrates the effect of clay content on the normally consoli-
dated friction angle of cohesive (clayey) soils. Itis apparent
that clay added to a durable rock fill will reduce strength and
permeability, and, depending on the location within the fill,
aclayey zone could cause failure. Figure 3is also valuable
in evaluating foundation soils since such soils will usually
behave as normally consolidated under the weight of the
fill.

Fill Behavior Resulting

From Materials Properties

We consider avalley fillto be well-behaved when it does
absolutely nothing. It must sit quietly and endure the
ravages of man and nature without moving or complaining.
We consider any significant amount of fill movement to be
poor behavior. The movement might be loss of material by
erosion, settlement, or a landslide in the fill face. Whether
a given movement is considered as “naughty” or “bad”
depends usually onthe magnitude of the movement and its
effect on the environment or the works of man.

Post construction settlement in a durable rock fill will
result primarily frombreakage of particles at highly stressed
contact points. Rock fills will usually settle a couple of
percent of the fill height, and the settlement will be essen-
tially complete within a couple of years. There are devia-
tions from these numbers, but settlement is usually not a
major problem unless there are other contributing factors.

The element most responsible for poor behavior of fills
- whether they are durable rock or other earthen embank-
ment - is water. Surface water runoff can cause erosion
while subsurface water can cause internal erosion and
slope failure. We will now consider each of these problems.

Surface Water Drainage

Surface water runoff is normally handled by two meth-
ods: ditches and benches. It is unfortunate that early
proponents of durable rock fills specified that diversion
ditches should be constructedin original ground aroundthe
fill perimeter. The apparent reasoning for this drainage
pattern is to limit the amount of infiltration into the fill by

getiting the water off quickly. Onthe other hand, the ditches
in original ground promote landslides and siltation which
can block or impede water flow, thereby diverting water on
tothefill. Forthis and other reasons, many mining compa-
nies prefer to direct drainage to the center of the fill. There
are other drainage patterns which might be advantageous
on a site specific basis, so a modification to current regu-
lations is definitely in order.

Regardless of drainage pattern, ditches must be de-
signedforbothflow capacity and erosionresistance. Erosion
resistance is a major problem on steep slopes, and this
means the fill face or the contiguous valley sides. Unless
the ditch is excavated into bedrock, steep slope erosion
protection is nearly always plain riprap, sometimes using
very large diameter rock. It is very important to have good
bedding for riprapped channels. The large boulders must
have a sufficient quantity of smaller boulders and cobblesin
the bedding to provide interlocking and also to be able to
resist the water flow in and underthe riprap. Durable rockfill
usually provides such bedding so long as the operator is
reasonably selective. Unless the fill toe and/or the receiv-
ing stream are on bedrock, a stilling basinis also necessary
at the channel outlet.

Internal Drainage-Stability

The most important and complex problem in earthwork
embankment design is the balance between internal drain-
age and stability. The ideal solution to this problem is to
provide good internal drainage; however, we sometimes
lose sight of the fact that this is not the only solution. We will
look at the most common internal drainage - stability
problems and some common geotechnical engineering
solutions. We will then look at regulatory requirements.

Figure 4 represents the profile of a valley fill (not neces-
sarily durable rock) and the valley bottom foundation mate-
rials. The bedrock is assumedto be stable (a normal but not
absolute assumption), so we are concerned only with fill
materials, foundation materials, and water. The foundation
materials, being in the valley bottom, will normally be
saturated with water. What happens to the foundation
material when the fill material is placed onit? Naturally, it
is squeezed by the weight of the fill, and the water in the
voids of the material tends to be squeezed out as the
material is compressed - just like squeezing a sponge. This
foundation material becomes stronger as it is squeezed
into a more compact condition, as indicated graphically in
Figure 1.

I the foundation material is granular, it has a rather high
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Figure 4 lllustration of Internal Drainage-Stability
Conditions

permeability, as indicated graphically in Figure 2, and the
water will be squeezed out very quickly. If the foundation
material is fine grained with a conspicuous clay content, it
may take days, weeks, months, or even years for the
material to be consolidated. The time increases with the
square of the thickness of the material and with decreasing
permeability.

The highest water pressures from squeezing develop
during or at the very end of fill construction. Thisis the “end
of construction” analysis condition where partially consoli-
dated foundation soils have their lowest shear strength.
Clay foundations are frequently the cause of fill failures, but
granular foundation soils seldom cause problems. Never-
theless, foundation difficulties can be overcome so long as
they are anticipated (see discussion on seepage below).

Another troublesome internal drainage - stability prob-
lem results when water can get into a fill faster than it can
get out. The sources of water are springs, seeps, and
infiltration. So long as the water can drain out as quickly as
it gets in (good internal drainage), there will be no build-up
of a water table within the fill. If, however, water gets in
fasterthanitgets out, awatertable willdevelop as indicated
on Figure 4. The outward and downward seepage of the
water tends to drag the fill material with it (seepage forces),
and this action reduces stability of the fill face.

Seepage at afill face is a problem only if it is not antici-
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pated in the design and construction of the fill. Prevention
by good internal drainage is best, but a buttress or flatter
downstream slope (among other things) can also be used
to provide the required stability.

Such measures can also be used for weak foundations.
Often a little extra effort to flatten the fill below the bottom
bench or bottom two benches (perhaps using some extra
rock from ditch riprap construction) will eliminate potential
stability problems.

Other Behavioral Considerations

The greatest asset of the durable rock fill is gravity
separation which results in large material at the bottomwith
finer material at the top. This process tends to construct a
graded filter between the finer and coarser material. Many
West Virginia operators attempt to dump a rock core in the
middle of the fill profile (from valley bottom to surface).This
procedure has several advantages, the most notable being
sediment control during construction and the formation of
a good central drainage system. The procedure is used in
side channels as well as the main valley, so virtually all
springs and seeps are drained.

As dumping of the core proceeds to the surface, there is
not sufficient vertical drop to produce gravity segregation of
rock sizes, and the upper portion of the core contains a
significant quantity of finer rock. This is a blessing, since
the finer materials reduce infiltration and inhibit develop-
ment of a water table in the fill. CAUTION: Except where
detailed analyses show that the core will carry the design
storm and the downstream face will remain stable (1.5
factor of safety), surface water should not be directed into
the core for permanent drainage. Instead, use finer rock at
the top of the core to reduce infiltration. If the water can get
out through the underdrain faster than it can get into the fill,
there will be no stability problems. Note that the sand
portion of the durable rock is very important in limiting
infiltration.

The most important part of any valley fill is the fill face
area. In a durable rock fill, this is the part normally con-
structed by “pushing down” to develop a flatter slope
requiredto achieve longterm stability. The degree to which
this goal (long term stability) is satisfied depends on many
factors including:

1. the method of dumping, especially single lift or
multiple lift;

2. the type of material in the dumped face areawith
respect to size and resistance to handling;
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3. the dumped face configuration; and
4. the procedure for pushing down the fill.

These and possibly other factors determine whetherthe
rock underdrain system will function adequately at the
critical downstream end.

Ideally, the underdrain should have the highest flow
capacity at the downstream end. This precludes a dam-
ming effect which would build up a water table in the filland
reduce stability. On the other hand, pushing down finer
material from the top of the fill is not conducive to good
underdrain construction. Hence, there are two alterna-
tives: use the factors listed above (and possibly others) to
enhance underdrain construction at the downstream end,;
or assume an impaired underdrain condition and design
and construct a compatible stable slope. The design must
consider both piping potential and slope stability for the
highest anticipated water table in the fill.

It is unfortunate that OSM regulations recognize no al-
ternative designs. If we exclude the conventional West
Virginia or “head-of-hollow” fill, OSM recognizes only two
types of fills, only one surface drainage pattern, and they
always require an underdrain. Any deviation in design is
considered “experimental” even though it may have been
established engineering practice before OSM existed. The
regulations need more design flexibility.

Conclusions

Geologic conditions in Southern West Virginia are very
supportive of durable rock fill construction. Nearly all of the
soils and rock strata meet the 80-20 durability criteria with
little, if any, selective treatment by the operator. This con-
dition combined with generally good operation hasledto an
excellent performance record.

No continuing large scale construction operation has
ever been carried out without an eventual failure. Sooner
or later a massive durable rock fill failure will develop. If
history is an indicator, such a failure will cause more
stringent regulations, and this is not the solution to failure
prevention.

Failures will be prevented by the application of sound
engineering principles. Itis the responsibility of regulators
and operators alike to acquire an understanding of these
principles and to work together to further the development
of pertinent engineering knowledge. It is hoped that this
article will contribute to that end.
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ERRA

ENGINEERS
INC.

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

1624 1/2 Kanawha Boulevard, East
Charleston, West Virginia 25311
(304) 346-7035

“Precision Tank Testing & Environmental Services”
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WEST VIRGINIA TANK TESTING, INC.

P.O. BOX 446 ¢ BRIDGEPORT. WV 26330

PauL S. EMBRY OFF. (304) 623-5255
CONSULTANT/TECHNICIAN RES. (304) 622-3892

For Innovations in Explosives, Ask

ATLAS POWDER COMPANY
West
Virginia
Explosives
Co,, Inc.

1912 - 1988

@GATLAS

POWDER COMPANY

Gunter Reclamation

in Beckley,West Virginia

Hydroseeding « Tree Planting « Mulching

A subsidiary of Ronald B. Gunter Machinery

1415 Dry Hill Road
Beckley, West Virginia

Office (304) 253-5383
Home (304) 253-2674

F
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glﬁ]ﬂlq TELEPHONE (304) 296-2112-

COMPLETE STEEL SERVICE

540 DUNKARD
PO. BOX 676. MORGANTOWN, WV 26507-0676

GROUP BENEFITS
Ronald Berkstresser
Senior Marketing Representative
Nobel Insurance Agency of PA
PA Wats 800-222-2322
Box 330 National Wats 800-221-8490
Canonsburg, PA 15317 Bus 412-746-8700
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DALLAS, TEXAS 75248

A subsidiary of

ATLAS strives to be the technical leader in the explosives industry with
the belief that, through technical leadership and innovation in the applica-
tion of explosives, you, the customer, will benefit, and in return will reward
ATLAS with the opportunity to supply your explosives needs.

We carry a full line of explosives products — and we have technical
specialists to assist your operation in using our products efficiently and
effectively. Let us help you with:

* Airdek Presplitting * Precise Delay Timing

* Overburden Casting ¢ Alternate Velocity Loading
* High Speed Photography * Permissibles

* Drill Pattern Expansion * Proper Aiming
*High Energy Emulsions - Bulk Packaged

¢ Blastmaster Non Electrical Initiators

Call us for an on-site evaluation
of your drilling and blasting program.

Bruce Wood Beckley, WV
General Manager (304) 252-8505
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CLEANING EQUIPMENT « NEW & USED

Steam & Hot High Pressure Cleaners
Cold High Pressure Cleaners
Chemicals - Bulk & Drum Delivery
Rentals - Lease/Purchase
Service & Parts on all Brands

Sizes & Models for any Job
Ask for Free Demonstration

One of West Virginia’s Largest Distributors
SALES & SERVICE & RENTALS

Hotsy Equipment Co.

3114 7th Avenue
Charleston WV
(304) 744-3493

310 Stiles Street
Clarksburg, WV
(304) 623-6335

CAT

Carter Machinery Company, Inc.

Bluefield  304-325-5411
Lewisburg 304-645-6440
Pineville 304-732-8646

A business card ad in

Green Lands
is an effective
and inexpensive

means of announcing your
presence in the marketplace

Call (304) 346-5318
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BIG D

Hydroseeding Company
‘We'll grow on you'’

Tommy Maher - General Manager
P. O. Box 434

Betsy Layne, KY 41605

Business - (606) 478-2025
Residence - (606) 789-7014

Servicing the Tri-State Area

“0il is our product, service is our business” is
not just a saying at Petroleum Products, Inc. —
it’s a way of life. Since 1938, we’ve served the
oil needs of coal and other industries in
southern West Virginia. Today Petroleum
Products, Inc. is a major full-line distributor of
Chevron Oil Products and handles a complete
line of Shell Oil lubricants,
serving both industrial
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On the move for 50 years.

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

PETROLEUM PRODUCTS, INC.

3 Charleston Logan Beckley
i (304) 340-2350  (304) 752-3900 (304) 256-3000

Fullen

Fertilizer Company, Inc.

Fertilizer
Hydromulch
Seeds

Custom Fertilizer Formation
Soil Testing & Quality Delivery Service

Contact P.O. Box 172
(304) 772-3088

MT. STATE BIT
SERVIGE, INC.

P.0. BOX 4300, MORGANTOWN, WV 26505
(304) 296-1783

e COMPLETE LINE OF EXPLOSIVES

® COMPLETE LINE OF ACCESSORIES

© CONTRACT DRILLING SERVICES

© CONTRACT BLASTING SERVICES

® MIX PLANT FACILITIES FOR
PACKAGING OF BAGGED ANFO
AND WET HOLE STICKS WITH
VARIOUS DENSITY AND ENERGY

MORGANTOWN, WV GRANTSVILLE, MD
HUNTINGTON, WV FAIRBANKS, PA

PROMPT & DEPENDABLE
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Students from Un|on Elementary School in Mt. Storm celebrated Earth Day by plantlng 1,000
trees on a reclaimed mine site of Allegheny Mining.

Earth Day - 1990

Earth Day 1990 was celebrated across West Virginia
from many groups with diverse interests — none more
directly than WWMRA members. Declaring that “Every day
is Earth Day for West Virginia miners,” the Association
announced plans over a year ago to participate directly in
the observance of the 20th anniversary of the original Earth
Day.

Numerous member companies openedtheir operations
to the public on or about April 22. Many others participated
in special projects with civic, educational, and other inter-
ested organizations.

As WVMRA President Ben Greene put it, “What our
people were doing was showing off what they do every day
of every year. Coal miners deal with old Mother Earth on
an every day basis.

“We certainly applaud those groups and individuals who
planted trees and cleaned up eyesores on Earth Day, but
at the same time, we would like the public to realize that
miners are out doing these things all of the time.”

Nevertheless, West Virginia companies figured promi-
nently in Earth Day observances. For example:

» Arch of West Virginia opened its operation to the
public, then in a separate observance, brought its employ-
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ees and their families for a picnic and planting of shrubs.

» Marrowbone Development Co. worked with local boy
scout troops to plant trees on its reclaimed area.

» Allegheny Mining Corp. provided land, trees, and
expertise to students of Union Elementary School to plant
1,000 trees.

» Hobet Mining Inc. hosted students from Weberwood
Elementary Schoolin South Charleston and supervisedthe
planting of sunflowers.

» Coaltrain Corp., Patriot Mining Co. Inc., and Mary Ruth
Corp. all conducted open house for the general public.

In addition, the Association itself was involvedin provid-
ing information and/or speakers for Earth Day observances
at Herbert Hoover High School in Clendenin, Sissonville
Junior High, Richmond Elementary in South Charleston,
various boy scout troops, and Union Carbide. Similar
assistance was provided to Earth Day related programs
such as the Governor's Conference on the Environment,
and the Youth Conservation Program and Expo "90.

Earth Day 1990, in many ways, became a media event,
and that probably won’t happen again until the 25th obser-
vance in 1995. Meanwhile in West Virginia, the coal
industry will continue to make every day Earth Day.

Students from Weberwood Elementary in South Charleston visited 'Big John,' Hobet Mining's

huge dragline, then planted sunflowers on a reclaimed area.

HERBILT

RELOCATABLE STRUCTURES

Factory built

Easily relocated

transporting to the new site.
Moore Lockerbaskets®

that kills odor-causing bacteria, and promotes quick and thorough aeration of clothing. The bright,
open floor area allows for better traffic flow and easy changeroom cleaning with a hose and water.

Call for more information
Give our Engineering Department a call to learn more about the Moorbilt Relocatable Structure or
ask to walk through a model. We'll provide preliminary design assistance, estimates and technical

services at no charge.
Quarrier and Bradford Sts., P.O. Box 3750

®
MEIEIRE . oss

THE MOORE COMPANY, INC Phone: 304-344-8024 Fax: 304-342-8114

Overhead Clothes Storage Systems
Moorbilt Relocatable Structures

The cost of custom design and on-site construction often renders it uneconomical
to build needed bathhouse and other special purpose structures. But Moorbilt
combines the economy of factory built all-steel construction to provide years of
service to the mining industry and industrial plants.

Modules are easily bolted together for quick set-up in the field and allow for
unlimited flexibility of use over the years. Moving simply involves disconnecting
the utilities, unbolting from the foundation and loading on flat bed trucks for

Each Moorbilt bathhouse comes factory outfitted with the Moore Lockerbasket
System. Clothing is securely suspended overhead and a corridor of moving air
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* GEOLOGY
* ENGINEERING
* MARKET RESEARCH
* ENVIRONMENTAL
* ACQUISITIONS
* PLANNING
* PERMITTING

StagG_Engineering Services, Inc.
5457-B BIG TYLER ROAD, P. 0. BOX 7028
GLENN CHAMBERS CROSS LANES, WV 25356

2 CORPORATE OFFICE (304) 776-5430
SOHNCEAMBERS Poons 295-1509 GEOLOGIC/ENGINEERING GROUP (304) 776-6660

SEEDING, MULCHING, FERTILIZING, TREE PLANTING

J & G Seeding, Fne.

CABIN CREEK, WEST VIRGINIA 25035

Already Proven and Accepted by Operators and Regulatory Officials Alike

ROAD OYL

NEW PATENTED TECHNOLOGY

» Made with Pine Tar

* Penetrates Deeply

» Binds Stronger than asphalt
* Results in a Tough Dust-Free Surface &5~

AN ENTERPR)g

EASY TO USE SEg
* Protects the Environment NJE 2
« Economical
* Just dilute and spray SUPPLIES SUPPLIES
from an ordinary water truck 253-0200
NELL JEAN SQUARE

For more information, or to place an order, SKELTON, W.VA.
call your Local Distributor

Chamberlaine
& Flowers«

INSURANCE
TRAVEL
® 128 South Second Street * 114 High Street e 18 West Main Street
Clarksburg, West Virginia 26301 Morgantown, West Virginia 26505 Buckhannon, West Virginia 26201
(304) 623-3721 (304) 292-8454 (304) 472-2402
AFFILIATED WITH
(€ 1) S 5S=r
Insurance and Travel
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Green Acres

« Seeding & Mulching - Tree Plantings
« Guard Rail « Pipe Cleaning

Green Acres Contracting, Inc.

Al Pisula Jim Chernitsky
(412) 887-9517 (412) 437-3084
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Reclamation is for the Birds in West Vireini

aking to heart President George

Bush’s environmental pledge of

“no net loss” of wetlands, the
West Virginia Mining and Reclamation
Association has joined forces with a na-
tional conservation organization in a
move to help create and preserve new
wetlands in the state.

In early January, the Charleston,
W.Va.-based mining association signed
a memorandum of understanding with
the conservation group, Ducks Unlim-
ited Inc. The agreement’s aim is to
create wetland habitats for waterfowl
and other wildlife species through the
reclamation of mining lands throughout
West Virginia.

Officials from both groups and the
federal government are hoping their
unusual partnership will stand as a
model for future conservation-coal
group initiatives to return mined lands
to their natural habitat.

“It’s a win-win situation,” said
Benjamin Greene, president of the West
Virginia Mining and Reclamation
Association. “We have joined with one
of the more progressive conservation
groups in the country and it is a neat
approach.”

“We take great pride in having done
this,” Greene noted. “We see it as
another step for us to help out.”

Esme Neely is a freelance writer based
in Annapolis, Md.

42 Green Lands

Both Greene and Ducks Unlimited
spokesman Rick Van Etten expressed
the hope that the partnership will not
only prove fruitful to West Virginia,
waterfowl and wildlife, but that the
agreement becomes a role model for
similar scenarios nationwide. Already
showing interest in the agreement is
Harry Snyder, director of the U.S.
Department of the Interior’s Office of
Surface Mining.

Snyder, who attended the ceremonial
agreement signing between the two
groups, endorsed the project describing
it as “a fine example of what can
happen when people get together to
identify common goals and ways to
meet their needs.”

“We hope the agreement will serve
as a model of cooperation that others
will seek to emulate,” he added. “And
we hope the Office of Surface Mining
will be as successful as these two or-
ganizations in our own efforts to bring
about similar agreements.”

The mining and reclamation associa-
tion boasts 350 member businesses, 130
of which are coal-mining companies. It
is the largest independent state coal
association in the country, Greene said.

Ducks Unlimited is the largest
private-sector waterfowl conservation
group in the world. Incorporated in
1937, the Long Grove, Ill.-based group
is an acknowledged leader in wet-
lands conservation. Throughout the

years, working in Canada, the U.S.
and Mexico, the group has reserved
and managed 5,331,315 acres covering
a total of 4,832 wetlands conserva-
tion projects.

Total membership stands at approxi-
mately 550,000. As of last December,
the group had raised more than $515
million since its inception. More than
600 species of waterfowl and wildlife
have benefitted from Ducks Unlimited
projects, including endangered species
such as the bald eagle, whooping
crane, peregrine falcon and the piping
plover.

The purpose of the signed agreement
is to provide a foundation for the
cooperative development of wetlands
through the reclamation process. Both
of the partners, each a non-profit
organization, agree the process may
also be more economically viable to
other reclamation alternatives.

As a part of the terms of the memo-
randum, the two organizations agree to
annually review the development of
lands identified for this project, which
emphasizes the development and
management of wetlands projects
specifically for migratory waterfowl.

While Greene said his association’s
membership unanimously approved the
cooperative effort, part of the agree-
ment states the mining group will
continue to actively encourage those in
the industry to design and construct

wetland habitats through the reclama-
tion process.

Reclamation projects are actually
accomplished by a two-step process,
Greene added. Surface miners, he said,
must be meticulously aware of just how
they go about their work during the
mining process. Then, how a project is
finished can also determine the ability
of returning the site to wetlands.

The association also will serve as a
communications center to provide
public information on wetland reclama-
tion projects, as well as disseminate
information about Ducks Unlimited
throughout West Virginia.

For their part, Ducks Unlimited has
agreed to annually review member
company proposals and activities to
encourage “no net loss” of wetlands
within the mining industry.

Both groups will provide technical
assistance as needed. The biological
expertise the conservation group
provides will be reimbursable to the
state mining group. Helping to pay for
projects, Greene said, is the 35 cents
per ton coal tax. Neither group will be
financially liable for projects accom-
plished under the agreement.

Ducks Unlimited is also responsible
under the agreement for encouraging
and minimizing impediments to the
development of wetlands and habitats
through the reclamation process in
areas of biological importance.

Acting as witnesses to the signing
were West Virginia Department of the
Energy Commissioner George Dials,
and the state’s Director for the Depart-
ment of Natural Resources 1. Edward
Hamrick I1I.

The agreement went into effect with
the January signing. No termination
date was given; however, either group
may cancel at any time with 30 days
notice.

While the partnership between the
West Virginia mining association and
Ducks Unlimited may prove to be a
model for future wetlands conservation
agreements, it is not the first time the
waterfowl group has joined forces with
the coal industry.

In 1988, the conservation group
began work on the Star Fire Project in
conjunction with the Cyprus Mountain
Coal Co. in southeastern Kentucky.
With technical expertise from the
University of Kentucky and the state’s
fish and wildlife resources department,
the group reclaimed 1,700 acres once
used for coal mining. Included in the
project was the creation of a 35-acre
lake, 40 acres of upland nesting cover
and 20 acres of grass and lagoon
pasture.

“From that project we gained the
knowledge about the success of various
possibilities,” Van Etten said. “Now we
are exploring the future because we
want to do more.”

Ducks Unlimited has long been
active in West Virginia, a state that is
firmly fixed in the middle of the
Atlantic Flyaway, the migration route
for a large number of waterfowl
species. The group currently has more
than 1,100 members in West Virginia
who, in 1988, raised $202,782.

Greene is equally proud of his
members’ contribution to the state. He
said that some 12,000 to 15,000 acres of
mined lands are reclaimed annually in
West Virginia. In addition, through the
use of the Abandoned Mine Land Fund,
approximately 2,000 to 3,000 additional
acres are reclaimed annually from lands
that were mined and unreclaimed prior
to 1977 when the fund was established.

“The West Virginia mining industry
has paid approximately $300 million
into the fund since it was established in
1977,” Greene said. “Making the state’s
reclamation efforts as among the most
extensive in the nation, and it's entirely
industry supported.”

The conservation group’s active
projects in the state include the
Burnsville-Triplets Run in Braxton
County and the Valley Bend Wetlands,
phases I and 1II, in Randolph County.
The group has also just acquired seven
islands in the Ohio River which are part
of a group of 38 islands targeted for the
state’s first National Wildlife Refuge.
The project was initiated by Sen. Robert
Byrd of West Virginia. []
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EXIT COMPETITION

Hydroseeding

Call Frank Roberts 755-0408
A Division of Union Boiler Co.

scarlet oaks, inc.

Compliments of
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CONSULTANTS

Roy E. Klaproth Toa70%5 7730

Full-Spectrum Engineering
Consulting Services
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