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10-20% more in pushloading
20-40% more in dozing
20-30% more in ripping

It all happens because the Caterpillar DSL track-
type Tractor has the new shape of value. A
dramatically improved design first proven by the
D10, then refined with the DIL. One that makes |t far
mare productive than its conventionally designed
predecessor, the D8K.
The DBL handles tougher jobs with its 11% greater
weight and the 12% more horsepower from Its Cat
3408 diesel Engine. There's better traction, too,
because Its suspended undercarriage conforms to
uneven ground contours. And Improved blade
penatration and faster cycle times give you even
more production advantage.
The new shape of value also means lower costs.
Fuel consumption is down 10-20% per unit of
material moved. The elevated sprocket keeps final
drives up and out of abrasives . . . and isolated from
ground shock. Floating action of the bottom rollers
reduces impact loads by up to 50% for longer
component life.
Servicing is greatly simplified by the D8L’s modular
design. Profit-stealing downtime is drastically
reduced from days to hours. For instance D8L fifal
drives can be removed and installed in five
manhours, instead of the typical 45 hours for the
D8K.
These and more D8L advancements add up to more
- production . . . and low lifetime costs.

Power: 335 HP/250 kW
Weight: 93,276 Ib/42 310 kg
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Caterpillar, Cat and [B are Trademarks
of Caterpillar Tractor Co.
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From Initial start-up to final reclamation, Flat Top
Insurance Agency Is the coal Industry's silent partner
We're behind the coal operations every j!h.l'n"
assisting In three very important ways

An Important flrststep In any mining operation s
a bonding program, As Americas Energy Agency, we
Invite you to checlk with us for your all-important
bonding requirements

Flat Top Insurance Agency offers a broad range ol
insurance protection for the coal Industry. It will pay
you to check with us If you're not already under the Bhat s 4 W i /
protection of the famillar top “:.; /

The coal Industry Is a speclalized industry requir- ) be . /
ing specialized insurance programs. Flat Top has been

T Skilled mechanics. Fulldyno capabilities.
AR ; o . e =)
YAGENCY | = ' oy Genuine factory parts. All this and more
L e to help you stay productive.
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Call Detroit Diesel Allison, Inc.

P.O. Box 8245, South Charleston, West Virginia 25303 (304) 744-1511

P.O. Box 2069 P.O. Box 523 P.O. Box 167
Wintersville, Ohio 43952 Ned, Kentucky 41355 Strasburg, Ohio 44680

(614) 264-7121 (606) 666-4981 (216) 878-5516
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Mine Planning and Design Services

*Mine Permitting
“Mining Engineering
-Economic Analyses
‘Reserve Evaluations

- Transportation Design
-Baseline Investigations
*Dam and Impoundment Design
-Soills and Overburden Analyses
- Wastewater Treatment Facility Design

P.O. Box 468
Bigler, Pa. 16825
(814) 857-7648

430 N. Front 5t P.O. Box 2332
Wormleysburg, Pa. 17043 Charleston, W.Va. 25328
(717) 763-1141 (304) 343-1102

Need Hydro Seeding & Mulching of Surface
Mined Areas, Silt Ponds, Mine Mouths Haul
Roads, Etc. 77?7
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Interview: WV Senate President Dan Tonkovich

From VA to PA with DoE

State-of-the-art in Fanco

Black Locust in the Reclamation Equation

Rootin’, Tootin’, and Hootin’

Association Notebook

Interagency

Evaluation Tour is one of West Virginia's best op-
portunities to show off its leadership in mining
reclamation technology. Dippel and Dippel Coal
Co., shown on our Fall cover, is one of many
Association members whose work makes the tour
what it is. For more of the same, see page 9.
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Itsbeen 50 years <& s
Anderson Equipment Company
began sellingand servicing 2
first quality equipment  for %

the coal=&wa, ol & gas

and construction . industries.

Since 1935 many things have
changed #Ssme, some haven't ¢/
and a few @e, may never change.

Anderson's commitment
toexcellence and dependability
will notchange as we
begin our second 50 years.

Charleston, WV
lane Lew, WV
Bockley, WV

Bridgeville, PA
Clearfield, PA
Somerset, PA
Clarion, PA :
L .
Andernson

Governor fills top DoE posts

Governor Arch Moore has an-
nounced appointments to fill the top
level positions in the new West Virginia
Department of Energy.

Ken Faerber, who has served as
Acting Commissioner of the Depart-
ment since July, will continue in that
post, pending resolution of OSM objec-
tions to his appointment.

The federal agency has held that
Faerber’s ownership in coal companies,
and in a reclamation company that does
contract work for the State, constitutes a
conflict of interest. OSM imposed a
deadline of ninety days for the com-
missioner to divest his mining and
reclamation interests, or resign his
government post. Faerber has indicated

that he will make every attempt to sell
his interests in those companies.

The Governor has appointed
Everett C. White of Huntington as Ad-
ministrative Assistant in the Office of the
Commissioner. White is a former em-
ployee of the Chafin Coal Co. where he
served in several capacities.

The Division Director of the Mines
and Minerals Division will be Thomas V.
Reishman of Poca. Reishman is a for-
mer Director of the West Virginia Coal
Development Authority.

Also within the Mines and Minerals
Division, Richard A. Casdorph of
Charleston has been appointed Deputy
Director for Permits. Casdorph has
been with the Department of Natural

Blasting and Mining
Consultants, Inc.

Consulting Engineers Serving the
Mining, Quarry, and Construction Industries

Capabilities of Blasting and Mining Consultants, Inc.:

* Blast Engineering

* Blaster Training

* Blasting Compliance
* Preblasting Surveys

* Blast Design

* Blasting Plans

* Blasting Safety
* Mine Permitting

* Independent Reviews of Blasting Operations

* Blasting Vibration/Air
Monitoring

Blast Control and

* Expert Testimony in Blasting Related Law

Suits

* Premining and Subsidence Surveys

* Public Relations

Rates for these quality services are competitive
and vary according to the project. For infor-
mation, please call Jim Ludwiczak, President:

502/683-7222
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Resources for 20 years, most recently as
Manager of the Special Reclamation
Program.

Jame E. “Pete” Pitsenbarger of
Elkview is the Deputy Director for In-
spection and Enforcement. He is a 17
year veteran of the DNR, including the
last eight years as Chief of the Division
of Reclamation.

Barton B. Lay of Madison was ap-
pointed Deputy Director of Health,
Safety, and Training. He was Deputy
Director of the Department of Mines
from 1980-1985, and most recently
served as Director of the Department.

Three appointments were made
within the Oil and Gas Division. The
Division Director is John H. Johnston of
Charleston, a former partner with an
engineering consulting firm.

The Deputy Director for Permits is
Margaret Hasse of Chloe, who has
been a petroleum engineering specialist
with the Department of Mines.

Theodore M. Streit of Spencer
will be the Deputy Director for Inspec-
tion and Enforcement. Street is a former
administrator with the Qil and Gas
Division of the Department of Mines.

The Governor also made the
following appointments to energy
related boards and commissions:

Board of Coal Mine Health and
Safety — Charles A. Boggs lll, Everett
G. Acord, Joel R. Varian;

Reclamation Board of Review
— John W. Straton;

Board of Miner Training,
Education and Certification —
James Justus, Porter J. Cotton;

Mine Inspectors Examining
Board — David Shreve;

Oil and Gas Inspectors
Examining Board — Thomas Dunn,

Carl Morris;

Interstate Oil Compact Com-
mission — Ron Potesta, Richard
Muter.



Interview: wv Senate

President Dan Tonkovich

GL — From your standpoint as
president of the West Virginia Senate,
what is the status of West Virginia coal?

Tonkovich — For one thing, it's suf
fering from severe competition, not just
domestically, but internationally. You
know, I've been chairing a U.5,
European coal dialogue for the last two
or three years. That, more than
anything, has helped me see the
problems of the coal industry from two
sides, One from the coal operators’
side, and that is the type of environment
in  which they have to work
domestically, and the environment in
which they have to compete, inter-
nationally. And, it also helped me see
the coal industry from the public of-
ficial’s standpoint. In working with the
Europeans, 1 found that the American
coal industry, the West Virginia coal in-
dustry in particular, have several ob-
stacles to overcome in order to be able
to compete effectively. Some are
problems that government policy can-
not overcome, and some others are
problems that government has helped
to create, and could help solve. What
we have tried to do in this three year ef-
fort of marketing West Virginia coal is
to try and overcome those barriers that
we could do something about, such as
the cost of transportation. Also, port
development, recognizing that our ports
are instruments of economic develop-
ment.

GL — Does West Virginia coal have an
image of its own internationally, as op-
posed to American coal?

Tonkovich — Again, from working

with European coal buyers, | would say
that they view American coal as West

6 Green Lands

Virginia coal, since so much of what this
country exports is West Virginia coal, |
never heard In those three years, a
European coal buyer talk about
something unique in West Virginia,
either negative or positive,

GL Does that mean that West
Virginia does not compete, with say
western coal for the European market?

Tonkovich — No, it seems to me that
the signing of the UMW/BCOA con-
tract last year without a major strike had
a significant impact on their perception
of the reliability and stability of eastern
U.S. coal. The Europeans look at
American coal in certain positive ways.
One is stability of supply, another is
quality. But they always, when they talk
about cost, they talk about competing
with Poland, with South Africa,
Australia, and now Colombia. And they
recognize that they will pay a premium
for American coal because of the
positive features. But they won’t pay an
exorbitant rate which they feel is rooted
in transportation rates. | talked to
several buyers who were specific in
saying that they didn’t mind a slightly
higher price for our coal, but they
weren’t about to pay higher rates simply
to subsidize our railroads.

GL — As a legislative leader, can you
identify major areas in which respon-
sible government action can have a
positive impact on the problems facing
the coal industry?

Tonkovich — [ think the past session
illustrated a couple of areas. We started
the process of building the relationship
between government and industry by
the attitude we took right here in the

State Senate. For example, we
welcomed the input of the coal industry
in our effort to totally restructure the
business taxes in this state. We
recognize for the first time that we need
a tax structure in West Virginia that
stimulates the economy. In the past it
seemed that we added or subtracted
from our taxes in a hit-or-miss fashion.
We had never before looked at our tax
structure as an instrument of economic
policy. I think we provided a forum that
would help overcome the bigotries in
biases of the past that if you were for
something, then you had to be against
something. If you were for business,
then you had to be against labor. If you
were a Democrat, you had to fight the
Republicans. QOur problems are so
great, that we can no longer afford to let
those biases rule. You can be for a
working man or woman having a
decent wage, a safe working environ-
ment and a secure retirement system,
and at the same time you can be for a
strong, healthy, competitive industry.
We tried to utilize the talent in this state,
whether it came from industry, labor,
education or wherever. The Depar-
tment of Energy bill is another example
of this. We had input from all relevant
sectors. We wanted to do what we
could to develop and maintain a healthy
industry, without sacrificing safety or
environment, | think we in the Senate
provided the leadership that said those
goals are not mutually exclusive.

GL — Are there problem areas where
the Legislature has no reasonable chan-
ce to have a positive influence?

Tonkovich — Well, you know there
are certain things which the private sec-
tor does better. This is probably a bad

e ———

time to talk about what the Legislature
shouldn’t do when there is so much that
needs to be done. We hear talk on the
national level about free trade, and
we're probably the only country in the
world that believes in free trade, and
our businessses and industries are suf-
fering because of that. I'm very excited
to get started with the legislative session
to build on what we accomplished last
year.

GL — As we approach the 1986
session, do you believe there is enough
common philosophical ground among
the Senate, the House of Delegates,
and the Governor’s office to positively
address coal issues?

Tonkovich — Well, let me tell you that
from my perspective, | think there is.
My commitment to the coal industry is
strong and determined. I look forward
to a continuing good relationship bet-
ween the Democratic leadership in the
Legislature and the Republican chief
executive. You know that we didn't
always agree. Last year the Governor
vetoed some of our bills; we overrode a
couple of his vetoes. But we moved on
to the important things. We may have
different ideas about how to achieve a
goal, but our goals are basically the
same. Our needs overshadow our dif-
ferences. If the Governor meets us
halfway, you’re going to see another
cooperative session between the
legislative and executive branches.

GL — About the energy bill, where do
we stand now? Are you satisfied with
the form it took following enactment?
And what role will the Legislature play
this year in possible alterations?

Tonkovich — I reactivated the Select
Committee on Economic Development.
That has been the committee that has
spearheaded Senate activity on
economic development. The reason
that I did this is because it will do things
like review the legislation that we passed
last year, to see where we may need to
finetune or improve on it. It will also
look at whole new areas that we didn’t

address last year that could be ad-
dressed this year. The Department of
Energy bill was a very complicated piece
of legislation and it's probably still un-
folding as to how the executive will im-
plement it. That's one area that the
Select Committee will be looking at,
and I'm sure that the whole Legislature
will over the 60 day session, to see how
we can improve upon what we did last
year.

GL — So do you foresee some
legislative action in regard to the energy
bill?

Tonkovich — No action in the sense
that we will have new legislation. That
may or may not be the case. But you
will see action in the form of our review
of the legislation, to see how we can
improve it, if that is necessary.

GL — Several members of the
Legislature expressed regrets about the
bill, following passage. Do you see an
effort to backtrack on what was done
last year?

Tonkovich — No, [ don’t think so.
From what I've read in the media, there
were some House members, and
maybe a senator who said there were
some provisions that they wish hadn’t
been included. I think that will be part of
the legislative process, that each mem-
ber will have the opportunity to look at
that legislation, see what they like and
what they dont like and introduce
legislation that would be corrective. |
see very little chance at all that we
would undo what we did last year, con-
cerning the creation of the Department
of Energy.

GL — What about the “trackage” bill,
which passed the Senate, but didn’t get
onto the House floor last year?

Tonkovich — That was a bill that I
sponsored, and I did it partly out of
frustration with our friends in the
railroad industry. You know, historically
the railroads and the coal industry have
been partners. For some reason, that

recognition of their dependence on one
another has fallen apart over the last
decade or so. When I see the needs that
the coal industry faces, and when I hear
both the domestic and foreign market
buyers say that they would buy more
American coal, more West Virginia coal
if the rail rates were lower, and when 1
see the ICC not fully implementing the
Staggers Rail Act the way | think it was
intended where captive shippers and
coal are concerned, | get wvery
frustrated. It seems to me that there
should have been better dialogue and
more understanding between the
railroads and the coal industry. The
trackage rights bill was my way of saying
to the rail industry, “If you can’t recognize
the social and civic responsibility that
you have to the people of this State, if
you can’t recognize the very serious
problems that our coal industry is ex-
periencing, then government is going to
find a way to do it for you.” When it
passed the Senate, it passed 34-0, and [
think it sent a very clear message as to
how this body feels about it. When it
went to the House, I think it passed the
House Finance Committee, and died
on the last night of the session in the
House Rules Committee. I think it was a
bill that really would have gotten the job
done in this state.

GL — Would that bill have passed had
it reached the House floor?

Tonkovich — I'm very confident that it
would have.

GL — Do you plan to reintroduce it
this session?

Tonkovich — [ intend to at this point. |
also intend to do what I can working
with the chief executive, and other
leaders in this state to get the coal in-
dustry and the railroad industry together
in a dialogue, a constructive dialogue to
work out these problems, rather than
having to do it in a confrontational
manner, on the floor of the House or
Senate. If the trackage rights bill helps to
stimulate that dialogue, I'm going to
continue to push it.
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And Look at these features:

¢NTC 400 Cummins Engines
*Transmission RTX 15615
44,000 Ib Mack rears
=e AM/FM Cassette Stereos
® Delux Interiors
eChrome Packages
*Twin Air-Ride Seats
eRadial Tires
e Air-Conditioning
More!

LOADED!

1985 Models
at Factory Price!

ONLY 8 LEFT!!

Other 1985 Suerliner II’s

Caterpillar 3406 400 HP Engines, RTX 15615 Transmissions, 44,000
Ibs. Mack Rears, Factory Jacobs Engine Brakes or Retarder. More!

1985 Close-Out Trucks at
Absolutely Lowest Cost!

R686ST Tractors (300 Engine, 6-Speed, 44
Rears, with Standard Specs or LOADED)

R688ST Tractors (350 Eng., 13-Speed, 44
Rears — LOADED)

RD686SX Tandem Dumps (300 Engine, 6-
Speed trans., 58 Rears)

RD688SX Tandem Dumps (350 Engines, 13-
speed trans., 58 Rears)

o
5 vy
Worldwilde Bqalpmant:
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P
PRESTONSBURG DIVISION  PRINCETON DIVISION NORTHERN DIVISION LONDON DIVISION
Prestonsburg, KY Princeton, WV Waeston, WV London, KY
(606) 874-2172 (304) 425-7511 (304) 260.2101 (606) boA-DB12
Mountaineer Truck & Equip. Co, Bervice Parts Ino,
MIDDLESBORO DIVISION A Subsidiary of Worldwide Equip. Ine, A Subsldiary of Worldwide Equip. Inc.
Middlesboro, KY Huntington, WV Lowmanaville, KY
(606) 248-5100 (304) 736-3401 (608) 2076401

Tom’s Mountain in McDowell County, the site of the consolidated Mt. View High School. Perry &
Hylton did the work, under contract to Cannelton Industries.

From VA toPAwithDoE

The new Department of Energy
ran its first Interagency Evaluation Tour
this fall, with no discernible difference
from the operation of the old Depart-
ment of Natural Resources.

But that was to be expected, as the
old hands from DNR have stayed on
under the DoE banner, and the tour
was staged as smoothly as ever.

Some 100-150 individuals par-
ticipated on some or all of the tour days.
First timers, as always, were pleasantly
surprised at the sophistication of traffic
control and the convenience of catered

lunches in the field.

Once again the move to a Septem-
ber schedule proved to be a good
decision weather wise, as the “tourists”
enjoyed a week of clear skies and mild
temperatures.

Though the tour stops ranged from
the Virginia border to the Pennsylvania
line, the tour was actually quite com-
pact. The southern stops were confined
to McDowell County, and the northern
to Monongalia, with the exception of a
mid-week stop at Grafton Mining in
Harrison County.

Reclamation work under the in-
dustry financed Abandoned Mind Lands
program is assuming a larger role in
the tour schedule, as the first large batch
of contracted work matures, only eight
years after the program was created un-
der the Surface Mining Control and
Reclamation Act.

West Virginia was the first state to
host such an event, and 17 years later,
the tour stands as another area of
leadership for the state in the field of
mining and reclamation.
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Charlie Miller of Grafton Mining In-
troduces company President C.E. “Jim”
Compton.

I

Grafton’'s excellent program of concurrent reclamation provides new mown hay within sight of the active mining operation.

Grafton's scenic entrance to its contour operation near West Milford, in Harrison County.
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Abandoned Mine Lands projects were a large part of this year’s tour. Shown above is the Little Fork :
Refuse project, McDowell Co., contracted by Black Gold Coal Co. ;

With the Goshen Road Project, in Monongalia County, contractor General Paving Co. is reclaiming

: t ! ith d ine drai 2
The Bradshaw Refuse Project, also in McDowell County, involved moving unstable refuse material S acresol coslreluseand cumecting prokiwmes SRR

in the town of Bradshaw to an unused hollow to create valuable flat land. The contractor was G.E. Ray.
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The art of modern reclamation often goes beyond legal requirements to provide scenery that is pic-
turesque in any context. Such is the case with this sediment pond on Dipple and Dipple Coal Co.’s mine
in Monongalia County.
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The tour visited three Consolidation Coal operations in various stages of development. Shown here
is the company’s active contour operation on Shawnee Mountain in McDowell County.

16 Green Lands

Consol's Horsepen operation, McDowell County.

Having begun on the border of Virginia, the tour winds up on the Pennsylvania line, at this operation
of Concorde Corp.

Green Lands 17



The McDonough Caperton Insurance
Group corporate headquarters, located
in Charleston West Virginia, serves as
the home base for all McDonough Caper-
ton activities. McDonough Caperton also
maintains offices in eleven cities
throughout West Virginia, Ohio, Penn-
sylvania, Kentucky, Virginia, and Ber-
muda.

McDonough Caperton is
a company with a purpose — a purpose which
recognizes its responsibility to provide clients
with the most cost effectively designed in-
surance and benefit plans. To do this
McDonough Caperton has developed an out-
standing staff of uniquely capable and profes-
sionally competent people ... people who
listen, people who work hard, people who are
honest and sincere, and people dedicated to
serving others through excellence.

When you meet and work with our peo-

Established in 1936, the McDonough ple, | sincerely believe you will see why we are
Caperton Insurance Group has grown rapidly one of the fastest growing insurance brokers in
in the last five years and is now listed among the U.S.

the nation’s ten largest privately-owned in-

surance agencies. Our growth is its own testi-
mony to our capabilities. b’? ﬂ
We believe that our size is our strength

... big enough to handle large projects, but
small enough to be creative and responsible in
handling the needs of individual clients.

Gaston Caperton
President

McDonough Caperton Insurance Group 3%

One Hillcrest Drive, East, P.O. Box 1551, Charleston, West Virginia 25326-1551 (304) 346-0611
With offices in Beckley, Fairmont, Parkersburg & Wheeling, West Virginia; Big Stone Gap & Abingdon, Virginia;
Lexington, Kentucky; Pittsburgh; Cleveland; and Hamilton, Bermuda.

18 Green Lands

® Cummins Engine Company is

the world's largest S P : =g e 8 o
independent manufacturer 1 pd i R Rk DO e
f di | i ) g @ -:F == - -.-—‘?" .

of diesel engines. — iy e \f’\:

® Cummins engines receive total ;J. ' A wynay
support from over 4,000 distributors, branches and dealers in o o
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

@ Construction

@® Electric Generator Sets

® 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

@ Cummins construction diesels have long been a preferred source of power for a
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
premium option.

c um mins Nashville, TN  Louisville, KY Bristol, VA Fairmont, WV

(615) 366-4341  (502) 491-4263  (703) 669-4200 (304) 367-0196
cumberland Knoxville, TN Hazard, KY Evansville,IN South Charleston, WV
(615) 523-0446 (606) 436-5718  (812) 425-2464 (304) 744-6373

inc.
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Michigan 475CT/Euclid R-5

Pass for pass, cycle for cycle,

high production pair.

This tightly matched cost efficient, load/haul team trims time
from the work cycle, increases productive machine time,
builds a smooth production flow. Cost per ton drops,
production rises, profitably.
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Shorter, faster, loader moves.

Quicker loader response.

Except for forward and reverse, the Turbo-Transmission
equipped Michigan 475C requires no shifting during the
work cycle. There are no clutches. The limited slip differen-
tials (standard on the 475C) are self-sensing, minimize
wheel slipping, reduce tire chunking, boost tire life.

Loader power is always there.

The engine runs at constant speed in the work range. The
operator gets what he needs when he needs it: rimpull,
bucket breakout, responsive hydraulics . . . even uphill
under load. And there's a 10,000 hr. or 30 month warranty
on the Turbo Transmission.

The R-50, Easy spot. Big target. Big power.
The Euclid R-50 turns tight, spots easily. Wide, low body
provides excellent loading target. New, fuel efficient engines

cut fuel consumption and team with other power train
components to handle steep ramps, attain safe, top speeds
on flat runs.

Truck design boosts job time. Cuts shop time.

Brakes exceed industry performance standards, have fewer
parts, are easier to service. Major components: engine,
transmission, suspension are fully accessible. There’s no
horsecollar. Transmission is remote mounted.

475C/R-50 Two of many Clark

Michigan products.

The 475C is one of 10 Michigan loaders, the R-50 is one of
14 Euclid haul trucks available from your Clark Michigan
Company Distributor. No one can match your load/haul
needs better. Talk to him or us.

O Maiched team cuis load/haul cycle time.

MICHIGAN
LOADERS

EucLip
HAULERS

Two of many fine products from

C Lq RK Michigan Company

Green Lands 21




,{ 2 " %

R S AT

Specification Comparison:

TEREX 90C CAT 988B
* Flywheel Horsepower 453 375
+< - -a. % Operating Data/With Rock
. Bucket (Spade Nose):
— Operating Weight 99,300 Lbs. 89,971 Lbs.
— Static Tipping Load
— Straight 66,300 Lbs. 50,276 Lbs.
— Full Turn 55,600 Lbs. 45,478 Lbs.
Breakout Force 83,500 Lbs. 80,932 Lbs.
Max. Dump Height 13 Ft. — 3 In. 11 Ft. — 4 In.
. Turning Radius 27 Ft. — 5 In. 27 Ft. — 115 In.
& Available Buckets: 7-2 “V” Rock 7 “V” Rock
(Cubic Yards Heaped)  7-'2 Str. Rock 7 Str. Rock
8-2 General Purpose 8 Light Material
Production (Tons/Hr) 853 743
TR A e T R T 1T Rl e NS s N IR TR T T

“Bet you didn’t know you could load 55 ton trucks with it!”’

P4

Crown Hill Equipment, Inc.

Route 61 Crown Hill, WV 25052
(304) 949-6514
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Mine Cleaner Coal

With The Fairchild Team

The Fairchild Mark 22, low seam, continuous miner follows
the coal seam by raising and lowering the augers independently
— enabling the operator to cut cleaner coal. Fairchild’s Haul-
Mark continuous haulage system can convey eight tons of coal
per minute continuously. Team them together and you
have the most mobile, reliable, and complete continuous
mining system ever to be put underground . . .

Lower cost — more profit.

The Fairchild Mark 22

Continuous Miner is a center place, articulated,
full face, crawler mounted miner that offers
advantages of proven auger cutting
capabilities with crawler mounted

mobility, faster cutting cycles,

and increased conveyor

capacity.

Haul-Mark also is a mobile crawler-

mounted unit which can operate behind

the Mark 22 or independently behind any continuous
miner in low seams. It is the narrowest and most
flexible haulage system on the market and

in its lowest version has an overall height

of only 27 inches.

INTERNATIONAL

Equipment for Tomorrow’s Energy

P.O.Box 1184 e Beckley, West Virginia 25802 e 304/255-2131, TWX 710-938-8463
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Fanco’s dedication was a first class affair, complete with West Virginia Governor Arch Moore, and a literal trainload of dignitaries.

State of the Art in Fanco

Diamond Shamrock Coal Co. and
Chessie System Railroads celebrated
the unveiling of a state-of-the-art unit
train coal loading facility by importing a
trainload of dignitaries for the ceremony
at Fanco in Logan County.

West Virginia Governor Arch
Moore highlighted a parade as a land-
mark in the modernization and for-
ward progress of the state’s coal in-
dustry. Joining the Governor were
Diamond Shamrock Coal President
Robert Garbesi, Chessie Chairman
John Snow, National Coal Association
President Carl Bagge, Acting WV

Energy Commissioner Ken Faerber,
and Herbert Jones, representing the
Amherst Division of Diamond
Shamrock.

The Fanco facility is completely
computerized and is designed to
process 600 tons of raw coal per hour.
A covered conveyor delivers 3500 tons
per hour from the 100,000 ton stock-
pile area into the loadout building where
it is weighed by a computer-controlled
automatic loading system. The weighed
coal can be loaded into a 100 car unit
train in less than four hours as the train
moves under the loadout facility.

The new facility is the latest exam-
ple of the recent move toward unit train
shipping in the coal industry. Chessie
reports that of the 98.8 million tons on
which it originated shipment in 1984.
28% was loaded by unit trains. This
figure is expected to reach 50% by
1988. Chessie has encouraged the ex-
pansion and construction of unit train
loadout facilities by subsidizing the cost
of needed coal sidings.

Fanco becomes the 70th unit train
loadout facility in West Virgina. An Ad-
ditional 33 facilities are in the planning
and construction stages.
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“We’ll keep you on the job.

Our reputation depends on itand | |

so does yours.”

Top performance and reliability
have made Caterpillar the superior
choice in heavy equipment. You
can depend upon the gquality and
features built into every Cat
machine to get the job done.

And you can depend upon
Walker Machinery to keep you on
the job with the industry’s broadest

range of product support programs.

All designed to give you high
equipment availability, low operating
costs and the greatest possible
return on your equipment
investment.

At Walker, we'll stake our reputa-
tion on keeping your Caterpillar
machine on the job. And more im-
portantly, you can stake your
reputation on it.

Walker and Caterpillar. For On the Job Security.

- WALKER=

Machinery

CHARLESTON
PARKERSBURG
BECKLEY
SUMMERSVILLE
LOGAN

[B vour caterpiLLARDEALER

Caterpillar, Catand [ are Trademarks of Caterpillar Tractor Co.

Steve Walker

President
Walker Machinery Company

D & D Reclamation

REVEGATATION SPECIALISTS ‘) | ’ T,

e

e

Here at D & D we offer a full line of reclamation capabilities in-
cluding hydro-seeding, straw blowing, tree planting, acidic soil
neutralization and even the services of a wildlife biologist and
fisheries scientist. Our staff has years of experience which means
the quality of our work is hard to beat. We pride ourselves in our
ability to work with and for the mining industry and make every
endeavor to keep our prices to a minimum in service to our
customers.

With 30 years combined experience our ability to make price
estimations enable us to keep our prices lower than you might ex-
pect. With just a phone call to Bruce or Dave it's possible to save
your company dollars just by dealing with us. Check into our ser-
vices and prices, it's worth the time and we’d sure appreciate it.

(304) 253-8309

P.O. Box 1004
Beckley, WV 25802

/" FCA80 AQP hosa meets DOT/FMVSS

A:1a]
Great performance runs in the family *

The complete family of Aeroquip AQP™ hose
...solves these major problems:

® Abrasion
® |dentification

e High temperatures ® Flexing
® Pressure impulsing ® Fluid compatibility

The outstanding performance characteristics of Aeroquip AQP hose are the
result of the revolutionary, Aeroquip-developed, elastomer used in all AQP
hose—so the entire family of Aeroquip AQP hose delivers great performance.

Aeroquip AQP hose has a well established record in the field among
enthusiastic users. There's an AQP hose for virtually all major industrial
applications. If you're faced with a situation that demands superior hose line
durability, find out more about Aeroquip AQP hose because great perfor-
mance runs in the family. Write for free Bulletin 5686. Aeroquip Corporation,
Industrial Division, Jackson, Michigan 49203, a subsidiary of Libbey-Owens-
Ford Company.

aAeroquip

Distributed By

@ Tight bends
® High pressures

FC300 AQP hose exceeds SAE100RS

Cummins
Cumberland ‘"

Falrmont, WV
(304) 387-0198

South Charleston, WV
(304) 744-8373

Loulsville, KY
(502) 491-4263

Hazard, KY
(608) 438-5718

Bristol, YA
(703) 869-4200

Evanasville, IN
(812) 425-2484

Nashville, TN
(815) 388-4341

(615) 523-0448

inc.
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" Black Locust

in the Reclamation Equation

By W. Clark Ashby, Willis G. Vogel and Nelson F. Rogers
Forest Service, Northeastern Forest Experimental Station.

Abstract

Black locust (Robinia pseudoacacia)
has been planted and seeded more than
any other tree species on lands surface-
mined for coal in the Eastern United
States. Benefits from planting black
locust are: it provides quick cover for
stabilization and esthetics; it supplies
nitrogen and nutrient-rich litter to soil; it
improves the site for establishment of
other higher quality trees; it grows in a
wide range of minesoil conditions, in-
cluding extremely acid soils; it grows
better than most trees in soils compac-
ted by grading and topsoil practices; it
can be established by seeding and it is
useful for posts, fuel, and biomass
production. Problems associated with
planting black locust are: it may overtop
and damage companion trees; it may be
susceptible to locust borer damage; it
spreads to adjacent open areas by root
suckers and seed; its thorns are hazar-
dous to people and equipment; and
seeded stands may be nearly im-
penetrable to about 6 to 8 years of age.
Black locus continues to have an impor-
tant place in mined-land reclamation;
planning for best use is warranted.

Introduction

A major goal in reclaiming distur-
bed lands is to develop a vigorous plant
cover. Trees have been used widely and
successfully for this purpose. Black
locust (Robinia pseudoacacia) has been
one of the best species, though it has
limitations for some uses.

Early uses of black locust were
along roadsides and in gullied fields to
stop erosion and enrich soil nitrogen. As
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surface mining for coal evolved, this
native legume was used in reclaiming
mined lands, where often it grew faster
than on unmined lands (Limstrom
1960). It is one of the most adaptable
trees used in reclamation and has been
planted more than any other tree
species on mine-land spoils in the East.
Black locust has been planted in pure
stands and in mixture with other trees
on many types of minesoils throughout
the Appalachian and Interior (Midwest)
Coal Provinces.

A key feature of black locust is that
it is a pioneer species, and surface
mines are pioneer sites. Important con-
tributions of this species in reclaiming
surface mines are that it: enhances soil
development by supplying nitrogen and
nutrient-rich litter and improving in-
filtration; provides quick cover for
erosion control and improved water
quality; fosters successional develop-
ment of high-quality forest stands; fur-
nishes food and cover for wildlife; con-
tributes to landscape design and
esthetics; screens unsightly views; and
limits access, at least temporarily, to
hazardous and environmentally sen-
sitive sites.

When black locust was first used on
surface mines, methods of mining and
reclamation were much different from
today’s regulated practices. Little or no
attempt was made to segregate different
geological materials lying above the
coal. The resulting mixture that was
piled in ridges and hills became the
rooting medium. Often, this medium
was not good for plant growth;
however, black locust was able to sur-
vive and grow on many of these sites
where most other tree species failed.

Public concerns about mined areas

that were not being suitably reclaimed
led first to passage of state laws, and
later to the Federal Surface Mining Con-
trol and Reclamation Act of 1977
(Public Law 95-87). Numerous
regulations aimed at achieving certain
land uses resulted from this law and
brought about changes in handling of
soil and plant materials during
reclamation. Planting of black locust has
continued, but these regulations have
introduced new obstacles to successful
establishment of woody species. The
record of tree growth under these new
conditions is necessarily short, but
locust promises to be especially useful in
adapting to postmining conditions.

Ways to Plant Black Locust

The versatility of black locust is
seen in the ways it can be planted and
used. Some plantings are for direct use
as fenceposts, biomass, and barriers,
and for erosion control, landscaping,
and environmental quality. Black locust
also enhances soil building and site
quality. It can serve as a nurse crop for
more valuable hardwoods planted
either with the locust or after the locust
stands have improved the site and
begun dying off, or which volunteer
during natural ecological succession.
Many of the locust stands planted on
mined lands have deteriorated at age 15
to 30. Black locust is intolerent of shade
and does not regenerate well under its
own or other tree canopies. Stands can
be managed, usually by cutting that
results in regeneration from sprouts. In-
dividual trees have persisted without
management in some stands.

Locust commonly spreads by root
suckers into adjacent open areas.

Spreading can be advantageous in
revegetating refuse sites, controlling
erosion, and covering bare areas.
Where not desired, chemical or
mechanical control can be used.

Planting Seedlings

The spacing and number of black
locust seedlings planted per unit area
may vary depending on the intended
use. Where planted alone, spacings
have ranged from 7 by 7 feet or about
890 stems per acre, to 4 by 4 feet or
about 2,725 stems per acre. Closer
spacings are used mostly on steep
slopes and potentially unstable sites and
for barriers or screens. Densities of older
stands may be greater than desirable
even with the 7-by-7 foot spacing. Where
used as a nurse or companion crop for
other hard-woods, black locust may ac-
count for 25 to 50 percent of the total
trees planted. Planting a locust in every
other planting space in every other row
provides a 25-percent composition. A
simpler approach is to plant every third
row to locust,

State-operated forest nurseries are
the chief source of black locust seedlings
for large-scale plantings. Lesser num-
bers are available from some commer-
cial nurseries. One-year-old (1-0)
seedlings are planted almost exclusively
in the Interior Coal Province (Indiana to
Kansas) as an alternative to direct
seeding in the Appalachian Coal
Province (Pennsylvania to Alabama).

Five hundred or more seedlings
can be hand planted per day by one
person, and several times that many
with a tree-planting machine. Planting
bars or mattocks are used for hand plan-
ting. An added advantage with
machines is that they can be equipped
with a spray apparatus for simultaneous
herbicide application to control her-
baceous competition and for fertilizer
applications to correct soil nutrient

deficiencies.
Direct Seeding

Black locust is one of the earliest
tree species to establish by direct
seeding; seed are commercially
available at moderate prices. The small,
hard seeds are prevented naturally from
premature germination on harsh sites.
Seed can be scarified with sulfuric acid
before planting to increase the percen-
tage of early germination. This increases
the need to protect seed and newly
emerged seedlings from climatic stress.
Use of moderate amounts of bark or
other mulch with treated seed has
provided conditions for increased sur-
vival of seedlings on field plots (Roberts
and Carpenter 1983). Other causes of
seed or seeding loss are erosion and
animal use.

Black locust seed can be broadcast
by hand or mechanical seeders or
drilled. Most seeding, especially in the
Appalachian Coal Province, is done
with hydraulic seeders that spread mix-
tures of grass, herbaceous legume, and
locust seed as well as mulch and fer-
tilizers in one application. Locust usually
is seeded at rates of 1 to 3 pounds of
pure live seed per acre (Vogel 1981).
Newly germinated locust seedlings may
be difficult to find in dense covers such
as those of sericea lespedeza
(Lespedeza cuneata) or Kentucky-31
tall fescue (Festuca arundinacea), but
after 2 to 3 years, a dense stand of black
locust sapplings is visible. Usually,
canopy closure and a decrease in stand
density soon follow.

Use of Amendments and
Herbicides

Both planted and seeded black
locust, unlike many tree species,
repond positively to fertilizers applied at
planting. Growth of locust is increased

on most minesoils by phoophorus fer-
tilizer; nitrogen applied with phosphorus
usually results in additional early-growth
response. In an experiment on ex-
tremely acid spoil in eastern Kentucky,
dicalcium phosphate, rock phosphate,
or treble super-phosphate similarly in-
creased growth response by planted
locust seedlings. The phosphate fer-
tilizer was mixed with soil in the planting
holes and nitrogen fertilizer was applied
in slits about 8 inches from the seedlings
This was done to prevent direct con-
tact of the nitrogen fertilizer with
seedling roots. Survival after 3 years
was not affected by any of the fertilizer
treatments (Plass 1972).

In a similar experiment application
of (1) lime alone, (2) lime and fertilizer,
and (3) lime, fertilizer, and straw mulch
increased the survival and growth of
black locust seedlings planted on ex-
tremely acid spoil in eastern Kentucky
and Ohio. A significant growth respon-
se resulted from each additional amen-
dment (Table 1). The Fertilizers,
dicalcium phosphate and ammonium
nitrate, were applied in and adjacent to
the planting holes as in the experiment
cited previously. Ground limestone was
mixed into the upper 4 inches of spoil.
These treatments would be too costly
and unnecessary in reclamation
prescribed by present regulations.
However, they may be useful in
revegetating acid-toxic spoils such as
those found on some abandoned mined
areas.

Establishment and growth of
seeded black locust can be enhanced
with amendments. The broadcast ap-
plication of treble superphosphate on
eastern Kentucky spoils seeded to black
locust produced seedlings the first year
that were 3 to 5 times taller than
seedlings on unfertilized spoils.
Nitrogen fertilizer applied with
phosphorus resulted in additional
growth, but the nitrogen was not
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necessary for success of the locust
(Vogel and Berg) 1973. Locus roots
have nodules in which Rhizobium bac-
teria fix appreciable amounts of
nitrogen.

Under current regulations, trees
are planted in or with a grass and
legume ground cover that is established
for erosion control. The application of
fertilizer increases growth of the ground
cover which, in turn, increased com-
petition with the trees. Black locust
usually is more successful than other
trees in becoming established in such
ground cover (Vogel 1977).

Use of herbicides to control her-
baceous competition has improved tree
survival and growth. Herbicides must be
used as specified, and their effec-
tiveness varies depending on soil
leachability, seasonal weather con-
ditions, and types of plants to be con-
trolled. Damage to black locust trees
from proper use of a wide spectrum of
herbicides has ranged from none to
significant depending on the chemical
and dosage (Whte and Rolfe 1983).
Bentazon and 2,4-DB reduced the
growth of locust seedlings.

Survival and Early Growth

Black locust seedlings ranked well
compared to other kinds of trees in
USDA Forest Service studies fo survival
and early growth on prelaw ungraded
spoils. The number of surviving black
locust trees in Illinois after 10 years ex-
ceeded 70 percent on those planted ex-
cept on densely vegetated areas or very
acid spots, where survival was less than
20 percent for any tree species tested
(Boyce and Neebe 1959). After 10
years, black locst survived and grew bet-
ter than other trees tested in Ohio (Finn
1958) and western Kentucky (Boyce
and Merz 1959), and was rated good in
independent studies in Pennsylvania
(Hart and Byrnes 1960).
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Spoils at most of the planting sites
in Illinois and Indiana were neutral to
moderately alkaline. Survival of black
locust on these spoils tended to increase
with an increase in pH, a relationship
not found for the more acidic
minespoils of the Missouri, Kansas, and
Oklahoma plantings (Table 2). Survival
of black locust after 11 years on acid
bituminous spoil in Pennsylvania was
50 percent or better only on spoil with
pH levels above 3.6; tree height on the
three best sites averaged only 10.1 feet
(Davidson 1979). In general, growth in
lllinois, Indiana, Missouri, Kansas and
Oklahoma was relatively independent
of pH (Table 2). Adherence to current
reclamation requirements should result
in a minesoil pH range suitable for good
survival and growth of black locust.

Locust Mortality and Tree In-
vasion

The canopy formed by rapid early
growth of black locust often does not
persist. There may be a large loss of

trees and breakup of the stand. Mor-
tality, breakage, and growth loss in
black locust stands often occur by age
15. These symptoms of decline are
caused primarily by the locust borer
(Megacyllene robiniae) and to a lesser
degree by the twig borer (Ecdytolopha
insiticiana), the leaf miner (Adontota
dorsalis), and rimosus heart rot (Fomes
rimosus) (Hoffard an Anderson 1982).
Large monoculture stands are more
susceptible than dispersed individual
trees to attack from exploding
populations of insects.

Borer attacks are least severe, or
absent, on vigorously growing trees
(Hall 1933). Shade, highly correlated
with lessened attacks, may be an effect
of unbroken crown canopy which
develops quickly from vigorous trees.
Drought, acidic spoil, fire, or other
damage that weakens trees and retards
canopy closure may lead to increased
borer damage. In southeastern Ken-
tucky, borer damage may be found on
black locust growing on sites disturbed
by surface mining and road building,

Table 1.—Survivai and growth response of planted black locust to
lime, fertilizer, and mulch on acid surface-mine spoils in
eastern Kentucky and Ohio after 3 years

Survival Height
Treatment — -
Kentucky Ohio Kentucky Ohio
- - Percent - - - - Feet - -
Control@ 60 60 2.4 3.6
Lime® 100 75 53 5.2
Lime and fertilizer® 100 90 11.3 6.9
Lime + fertilizer + mulchd 95 95 13.6 8.7

a Average pH of unlimed spoil: Kentucky 3.8; Ohio 3.3.
b Finely ground agricultural lime applied at rate of 15 tons/acre and worked 4

inches deep into spoil.

¢ Ammonium nitrate and dicalcium phosphate fertilizers applied at rates
equivalent to 50 Ib of nitrogen and 100 Ib of P2Os per acre.
d Straw mulch 2 to 3 inches deep held in place with poultry wire.

though such damage usually is not
found on locust that regenerated
naturally after logging of forest sites.

It may be that susceptibility to borer
damage is greater for black locust out-
side the original range for this species.
A more favorable forest environment
and the presence of better adapted
genetic strains in the natural range may
lessen the prevalance of borer attack.
Much of the commercially available
black locust seed used for nursery plan-
tings and in direct seeding originates in
Europe from genotypes of unknown
origin taken there many years ago.

Several studies have documented
the general opinion and numerous ob-
servations that mortality is widespread
in locust stands on disturbed lands. For
example, a locust stand in southern
[llinois planted in 1938, 3 years after
mining, had 2,700 trees per acre after 1

year, 1,170 per acre after 10 years, and
400 per acre after 15 years (Ashby et al.
1966). As locust trees died they were
replaced by boxelder (Acer negundo),
elm (Ulmus spp.), and other mesic har-
dwoods. Woodland herbs,
predominantly white snakeroot
(Eupatorium rugosum), has formed a
continuous ground layer. Natural mor-
tality in black locust stands in eastern
Kentucky was similar at 10 years to that
in the stand in southern Illinois (Eigel et
al. 1980).

Detailed studies of a hydroseeded
stand in Bell County, southeastern Ken-
tucky, showed 290 black locust trees
per acre 12 years after seeding, with a
third of the trees dead. Most of the 195
live trees per acre were less than 4 inches
in diameter and would not have been
commercially valuable for posts. The
locust had grown through an initially

Table 2.—Spoil pH and black locust survival and growth on plots in
Illinois and Indiana, and in Missouri, Kansas, and

Oklahoma"

llinois/Indiana

pH

1947 1976 Survival D.b.h,

Percent Inches

3.4 47 16 Tl
43 438 21 4.5
6.1 6.1 16 6.5
6.9 7.0 38 5.0
72 T.0 38 7.5
75 82 35 7.2
76 7.2 30 8.2
76 7.7 34 6.5
80 78 30 6.1
8.1 8.1 64 6.8
8.2 6.0 42 4.1
83 76 66 7.0

Missouri/Kansas/Oklahoma

pH

1948 1976 Survival D.b.h. Height

Percent Inches Feet

3.7 57 50 5.3 44
4.5 6.5 34 5.6 40
51 55 42 5.8 39
52 59 19 5.1 39
69 7.5 34 1 37
6.0 58 40 6.9 42
863 73 11 7.3 48
65 6.3 54 6.7 41
6.8 6.7 41 7.1 46
68 6.5 22 6.6 34
75 7.4 43 6.3 46

a Survival and growth measured in 1976; trees planted in 1947,

thick stand of sericea lespedeza and
Kentucky-31 tall fescue to form a dense
thicket of seedlings at about age 6. At
age 12, about one-third of the area had
a ground layer predominantly of Ky-31
fescue, while the majority of the area
had a dense, waist-high cover of white
snakeroot, touch-me-not (Impatiens
capensis), pokeberry (Phytolacca
americana), and other woodland herbs.
Borer damage was nil and little locust
regeneration was observed. Only 32
stems of woody invaders per acre were
counted, about half of them shrubs.
Sugar maple (Acer saccharum), red
maple (A. rubrum), and ash (Fraxinus
spp.) accounted for most of the tree in-
vasion. Lack of seed sources, or the
vigor of the herbaceous layer, may have
been the reason for the meager tree in-
vasion. Some older stands in
southeastern Kentucky have shown
continued locust mortality with
numerous invading trees of other
species that later formed a continuous
canopy. Locust is shaded out as the
new trees grow taller.

The kind and number of trees that
invade or volunteer in black locust stand
differ from those invading in planted
stands of other tree species. They also
differ from one minesoil type to
another. In Ohio, for example, black
cherry (Prunus serotina) volunteers
were more abundant in plantations of
black locust than in plantations of other
species, and were more abundant on
acidic and neutral spoils than on
calcareous spoils (Larceon 1984).

Regional differences have also
been noted. In illinois, 30-year-old
locust stands were invaded preferen-
tially by boxelder and elm, in lllinois and
Indiana by sugarberry (Celtis laevigata)
and hackberry (Celtis occidentalis), and
in Missouri and Kansas by red mulberry
(Morus rubra) (Ashby et al. 1980). In
Indiana, Japanese honeysuckle
(Lonicera japonica) has formed deep
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mats of vines between and on the
remants of pure locust plantings.

To summarize, as black locust die
from whatever cause and stand den-
sities decrease and give way to a more
open overstory, the existing herbaceous
ground layer is maintained, or one
develops. Shade-tolerant, cool-season
grasses, especially Ky-31 fescue, that
often are seeded with the locust com-
monly form a dense ground cover that
persists and even thrives with the locust
This fescue-locust community frequen-
tly found on reclaimed surface mines in
the Appalachian and Interior Coal
Provinces appears to be unusually
stable. Where not dominated by Ky-31
fescue, crown vetch (Coronilla varie),
or other shade-tolerant species, the
main groundcover component under
open locust stands typically is the
woodland herb flora described earlier.
Sericea lespedeza where sown with
grass and black locust typically
dominates the ground cover for several
years, but seemingly is reduced in den-
sity or shaded out when the locust
canopy closes. Tree invasion that even-
tually replaces the locust takes place a
varying rates depending on type of her-
baceous understory and the proximity
and kind of forest-seed source.

Interplanting and Under-
planting with Other Trees

Three methods of improving or
creating hardwood stands in black
locust plantings are (1) interplant
desirable trees with locust, (2) under-
plant deteriorated locust stands, and (3)
cut out or chemically kill the locust and
replant with desired species. The first
two have been of greatest importance
on surface mines. Selection of shade
tolerant companion trees can enhance
the probability of success.

A major reason for planting black
locust with other more desireable or
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commercially important trees is the role
of locust in improving soil and supplying
fixed nitrogen to companion trees.
Also, planting grees is a way to control
stand composition of desirable species.
Natural plant succession, too, brings
new kinds and numbers of trees, but
these often are of less value for forest
products, for example the elm or
mulberry listed previously.
Hardwood-black locust mixtures
have been evaluated for survival and
growth both of the locust and of the
associated species. Sometimes direct
comparisons of each species planted
alone, and mixed, were possible. In
other cases, the experimental design of
30 years ago only allows inferences
from reasonably comparable plantings.
Black locust in mixed plantings
generally had similar or better survival
than in pure plantings (Table 3).

Growth after 30 years was variable.
Locust trees tended to be larger in plan-
tings with the higher percentages of
black locust in the mixture. The values
were affected by different companion
trees planted with locust in the several
areas, by amount of locust borer
damage, and by climatic stress and
other environmental factors.

The primary interest and concern
in interplanting is the influence of black
locust on the growth of companion
trees. Interplanting with black locust has
in some cases enhanced and in others
limited the growth of companion trees.
Several early reports on mixed plantings
indicated overtopping and crowding of
companion trees by locust and damage
from wind whipping of tender shoots by
thorny locust branches. Despite these
early adverse effects, several com-
panion species have grown well (Ashby

Table 3.— Thirty-year survival and growth of black
locust in pure stands and mixed with
other trees. Ohio data from Larson and
Vimmerstedt (1983).

Area Survival D.b.h.

Height

Percent

Ohio
Indiana
Missouri
Kansas
Oklahoma

Ohio

Indiana
Northern lllinois
Southern lllinois
Kansas

Inches Feet

PURE LOCUST

18 5.3 28
68 5.5 41
39 6.5 42
33 5.4 40
11 7.2 48
MIXED
34 5.0 28
64 6.9 55
34 5.7 =
22 7.2 —
25 6.7 49

and Kolar 1977).

Interplating pines (Pinus spp.) with
locust has not been very successful.
Kellogg (1936) reported failure for
numerous pine species interplanted
with locust. Larson and Vimmerstedt
(1983) found that only 13 percent of
the white pine (pinus strobus) that had
been interplanted with black locust sur-
vived after 30 years. This compares
with 21 percent survival where pine was
not interplanted. Tree diameter also
was greater for pine not interplanted.
One study in southeastern Ohio showed
enhanced growth of trees planted in
mixture with black locust on acid spoils.
At age 10, tulip poplar (Liriodendron
tulipfera), green ash (Fraxinus pen-
nsylvanica), and redcedar (Juniperus
virginiana) were 228, 2068, and 194
percent taller, respectively, where inter-
planted with locust than where planted
in pure stands. Total nitrogen content in
leaves was 166 percent greater on trees

planted with locust (R.F. Finn and R.W.
Merz, unpublished report, Central
States Forest Experimental Station).

Though associated with better tree
growth, higher nutrient content in plant
tissue may produce undesirable side ef-
fects. For example, deer browsing was
greater on pines growing near black
locust than on those not near locust in
Pennsylvania (Davidson 1970).

Growth differences at age 30 were
not great between trees planted alone
and trees mixed with locust in several
states (Table 4). Two of seven com-
parisons showed greater diameter with
locust, while the other five showed bet-
ter growth where planted alone. Older
comparisons are not available to predict
the future growth of these stands.

If suppression by black locust limits
early growth of interplanted companion
trees, underplanting deteriorated locust
stands may avoid this problem and take
advantage of improved soil conditions.
Results of underplanting have ranged
from failure to highly successful, with lit-
tle explanation for the differences. Data
on tree performance in underplanted
black locust stands compared with plan-
tings in the open are not available. A

Table 4.—Thirty-year growth of hardwoods and white pine planted
alone or mixed with black locust on Indiana, Kansas, and
Ohio strip mines. Ohio data from Larson and

Vimmerstedt (1983).

Species

Sweet gum (Liquidambar styracifiua)
(IN)

Red oak (Quercus rubra) (IN)

Silver maple (Acer saccharinum) (IN)

Black walnut (Juglans nigra) (IN)

Black walnut (KS)

Tulip tree (Liriodendron tulipifera)
(OH)

White pine (Pinus strobus) (OH)

D.b.h. Height
Alone Mixed Alone Mixed
- - Inches - - - - Feet - -

88 7.2 62 57
8.1 6.9 62 53
6.0 7.3 58 56
50 4.1 47 36
3.0 36 23 31
6.2 6.0 38 35
7.3 6.0 34 33

comparison of underplanted locust ver-
sus underplanted shortleaf pine (Pinus
echinata) of the same age generally
showed better survival of trees planted
under the pine but better growth under
the black locust (Ashby and Kolar
1977). By age 37, 30 years after the
underplanting, survival of both locust
and pine was 6 percent.

We do not know of surface-mined
areas planted after the complete
removal or deadening of black locust.
The residual effects of harvested locust
have supported superior growth of har-
dwoods on poor, old-field soils (Car-
mean et al. 1976).

Grading Effects on Trees in
Reclamation

Significant changes in post mining
soil conditions have been noted
following enactment of state and
Federal reclamation laws. Where
chemical factors once were perceived as
the major limitations to plant growth,
today, much concern and research is
directed toward physical limitations,
chiefly those associated with grading.

Grading landscapes are much
more complex than often realized. The
smooth surfaces may hide differences
that became evident only after trees are
planted. Studies on graded versus un-
dergrated pre-law minesoils showed
that grading interacted with site and
spoil conditions to produce several
types of tree-growth response. In an
Ohio study, black locust grew better on
the fill material on graded spoil bank
that on the cut area from which the fill
material was removed. Average tree
height on partially graded banks was
greater than on leveled banks and about
the same as on ungraded banks. Tree
growth was best on side slopes of the
partially graded and ungraded banks.

Locust on plots partially leveled by
dragline pullback in southern Illinois had
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a diameter at breast height (d.b.h.) of
6.5 inches after 30 years compared to
7.7 inches on undergraded plots. Sur-
vival percentages were equal even
though spoil pH was 6.1 and 3.4 for the
graded and ungraded plots, respec-
tively. The grading limited tree growth
more than the extreme acidity.

There was little difference in locust
survival, d.b.h., and height on
unleveled, partially leveled, and com-
pletely leveled plots in Ohio though
trees on the partially leveled area had a
significantly smaller average d.b.h. than
on the other two areas (Larson and
Vimmerstedt 1983).Detrimental effects
of grading on height growth of locust
were found in West Virginia by Brown
(1973). We found 2 to 11 percent
greater diameter and height growth of
locust after 30 years on ungraded areas
than in similar plantings on graded
minesoils in Missouri and Kansas. The
effect of possible interactions of soil
compaction with borer damage or other
factors on locust were not identified in
these studies.

Grading was beneficial to survival
and growth of black locust on coarse-
textured anthracite minesoils in Pen-
nsylvania (Czapowskij 1970). Locust
survival after 5 years averaged 64 per-
cent on graded and 22 percent on
ungraded coarse spoil materials. Rolling
and sliding rocks and erosion caused
considerable mortality on ungraded
banks. Trees were 9.8 feet tall on the
graded sites and only 4.6 feet on the
ungraded. On an area with finer tex-
tured soils (sandy clay loam), the
average height of trees on the graded
site was 6.2 feet compared to 5.2 feet
on the ungraded. Thus, grading ap-
pears to benefit growth of black locust
on coarse-textured materials, but is
detrimental to growth on finer textured
minesoil materials such as are com-
monly found in the Midwest.
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Growth of black locust at age 10
was less affected by grading than three
other tree species in Ohio (Finn 1958).
At age 30, locust had the highest sur-
vival but not the best growth of 13
species planted on graded sites in
Missouri, and the second best survival in
Kansas. Our recent studies in Illinois
showed that survival of black locust after
2 years was only 40 percent on graded
sites compared to 100 percent on
ungraded sites. Tree height averaged
4.9 feet on graded and 11.5 feet on
ungraded sites. Development of root
systems also was markedly reduced on
the graded spoils. Even so, the locust
had deeper roots and grew more
vigorously than the other 12 kinds of
trees planted on the graded sites.

Black locust recently has been
planted on graded agricultural minesoils
to test the hypothesis that locust root
systems are more effective than alfalfa
(Medicago sativa) or sweet clover
(Melilotus spp.) in penetrating compac-
ted soil layers. Locust may well be a
good choice for improvement of
minesoils in the early years after mining
and before planting corn and other row
crops. This would be a means to offset
adverse effects caused by grading the
replaced fine-textured surface-soil
materials.

Consumptive and Other Uses

Black locust is a relatively dense
wood with high value for firewood. It
ranked 6th (behind oak) in density and
heat value out of 33 woods reported by
the USDA Forest Service (n.d.). The
cutting and removal of firewood should
limit the buildup of borer populations
and encourage sprouting to renew the
stand.

Black locust is one of the most
promising species to plant on surface
mines for production of wood for in-

dustrial heating and generation of elec-
tric power, and as a chemical feedstock.
Young stands typically are harvested for
such biomass production. The wide
adaptability of locust to a diversity of
sites, its nitrogen-fixing capacity, and
quick growth provide an early har-
vestable crop (Eigel et al. 1980). Locust
sprouts are more vigorous than the
original planting and have produced
more than 2.25 tons per acres of
biomass per year in western Kentucky
(Carpenter and Eigel 1979). Locust had
superior performance in a Kansas
energy forest (Naughton 1980).

Letting the stand grow to a size for
fenceposts or mine props is a traditional
use of black locust (Rogers 1951). Fen-
cepost production may well be deferred
to a sprout generation to gain vigor, a
denser canopy, and stands less subject
to borer attacks (Finn and Limstrom

1957). Where not exposed to borer at-

tack before a sprout canopy is renewed,
better trees could be left for posts during
short-rotation harvesting for biomass or
firewood.

Living fenses or barriers of black
locust can be useful for public safety, for
example, next to ramps, steeper shores
of strip-mine lakes, roadways, and in-
dustrial sites. They help prevent acess
by off-road vehicles or other trespass in-
to reclaimed fields or forest plantings.
The barrier can be renewed and main-
tained parallel to the areas of interest by
harvesting alternate strips for biomass
and to bring about sprout production.

Profuse flowering by black locust
provides springtime color. The flowers
are eagerly sought by bees and furnish
pollen and nectar that contribute to the
buildup of bee populations and honey
production later in the season. Locust
trees planted along the edge of an
alfalfa or clover pasture provide early-
season support for bee populations.

Wildlife values of black locust are

variable. It's rapidly developing cover
contributes to habitat for numerous bir-
ds and mammals. Locust is a good
producer of seed that is a major food
resource for quail in winter.

Benefits and Problems Using
Black Locust

Mining permits or reclamation
plans are prepared to fit site and land-
use requirements for each mine. The

overall desirability of using black locust
will depend both on site conditions and
on the projected postmining land use.

The following is a summary of many of
the potential benefits and problems
from including black locust in

reclamation planning and plantings.
Potential Benefits
1. Can be planted as seed or seed-

ling; both care readily avallable and
relatively inexpensive,

2. Is adapted to a wide range of
climatic and soll (spoll) conditions,

3. Usually grows faster than other
kinds of trees the first several years
after planting.

4. Survives well in competition with
with grasses and other herbaceous
cover.

5. Promotes soil permeability and
water entry which in turn decreases
surface runoff and erosion.

6. Has root nodules with bacteria that
fix nitrogen symbiotically.

7. Produces leaf and woody liter that
contributes to rapid building of soil
organic matter and cycling and
availability of nutrients.

8. Wil spread by root suckers in coal
slurry and other unstable rooting
media, resulting in dust and erosion
control.

9. Produces quick cover and
screening for erosion control and
landscape and esthetic enhan-
cement.

10. Young dense stands can furnish an
effective barrier against trespass or
entry to other plantings and hazar-
dous areas.

11. Produces large quantities of cord-
wood for fuel or charcoal.

12. Produces substantial biomass with
early regrowth from root suckers
and stump sprouts after cutting.

13. Under favorable growth conditions,
provides short-term production of
cordwood or durable fenceposts.

14. Afford habitat for several kinds of
wildlife. Seed is prime food for
quail in some regions.

15. Supports bee colonies and honey
production by early spring
flowering.

16. Natural release of interplanted or
underplanted timber trees can
result from borer attack or other
causes of locust mortality.

Potential Problems

1. Pure stands, particularly direct-
seeded one, are nearly im-
penetrable during the thicket state
from about age 2 to 8.

2. Thorns can be a hazard to people
and equipment when underplan-

ting or harvesting.

3. May be too competitive where
planted with other trees in mixed
stands. This problem can be
alleviated by choosing suitable per-
centages of locust in the mix,
suitable spacings between trees,
suitable timing of plantings.

4. Cannot grow under shade.

5. In some plantings, especially on
poorer sites, locust borer often
destroys the commercial potential
for fenceposts and firewood.

6. Unless controlled by management,
vigorous sprouting after intensive
cutting reduces the chance to in-
troduce more valuable trees.

7. Spreads into adjacent unmanaged
open areas.

These benefits and problems en-
compass a range of potential uses both
on lands newly mined and on older
mining operations still needing
revegetation. A new era for use of black
locust has opened with the need to
overcome limitations of compaction on
graded minesoils. Its vigorous root-
system is useful for improving soil
physical and chemical conditions prior
to development of agriculture row-crop
production. Black locust has the poten-
tial to contribute significantly to ac-
celerated forest development within the
framework of current regulatory
requirements. This species remains a
valuable biological resource for meeting
diverse needs in reclamation. If full ad-
vantage is taken of this potential resour-
ce, the reclamation equation will in-
clude the planting of millions more black
locust seedlings and seed in the years to
come.
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and Saturday night.

Saturday...

Rootin’, Tootin’, and Hootin’

Lawson Hamilton and Benny
Benack, two old musical friends, made
a weekend of it in Morgantown last
month as the Association Board of
Directors gathered for their fall meeting
and a Mountaineer football game.

Benny Benack is a professional
musician, one who obviously enjoys his
work. Lawson Hamilton is a coal oper-
tor, but as his friends and family will tell
you, he’s a musician at heart.
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Benny struck up his band toward
the end of dinner on Firday night, and
Lawson became the lead singer shortly
after dessert. Presumably the two got a
good night's rest, but you couldn’t
prove it by the folks who returned for
Saturday brunch and found them still
on stage, tootin’ and rootin’ for the
Mountaineers. At least they changed
clothes.

The fall meeting traditionally ends

with the football game. But Benny and
Lawson hadn’t yet played out their
repertoire. And so the music moved to
downtown Morgantown for a post game
jam session. Wet weather and logistics
held down the crowd at this finale, but
nothing dampened the music as the old
stagemates hit a few final licks before
heading north and south, respectively.

To those who missed it, well, you
missed it.

This was not Lawson'’s first time in front of a microphone.
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If you want it green

Call Willco

Reclamation and Hydroseeding« Landscape Seeding
Erosion Control

Ed Williams, President

Nssociation Notehook

Two prominent members of the
Association received high honors this fall.

C.E. “Jim” Compton (left) was
named by West Virginia University as this
year's “Most Loyal Mountaineer.” Jim, a
staunch supporter of programs through-
out the University, was singled out
specifically for his leadership contributions
in health, nutrition, and cancer research.

Lawrence Streets (right) was the co-
winner of the Outstanding Reclamation
Award presented by the Maryland Coal
Association. His Allegheny Mining Corp.,
which does tremendous work on both
sides of the Maryland West Virginia bor-
der, was appropriately honored at the
annual meeting of MCA at the Lakeview
resort in Morgantown.

The honors accorded these longtime
cornerstone members of WVMRA are
symbolic of the exemplary performance
of Association people, both in the field,
and throughout the state community.

WILLCO RECLAMATION, INC.

619 Open Rocks Rd. — Summersville — 304 / 872-2287

vyour gndependent
Insuronce lf AGENT

-+ Chamberlaine
¥ & Flowers~

INSURANCE

128 South Second Street
Clarksburg, West Virginia 26301

304/623-3721

114 High Street

Morgantown, West Virginia 26505
304/292-8454

18 West Main Street
Buckhannon, West Virginia 26201
304/472-2402

“TOTAL SERVICE is what we're all about”
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C.E. “Jim” Compton

Congratulations to them.

Lawrence Streets

CALENDAR

JANUARY

9-10

13th Annual West Virginia Surface Mining
Symposium, Charleston House Holiday Inn,
Charleston, contact Patty Bruce, West
Virginia Mining & Reclamation Association,
1624 Kanawha Blvd. E., Charleston, 25311,
(304) 346-5318.

Semiannual Meeting, West Virginia Mining
and Reclamation Association, PGA
Sheraton, West Palm Beach, Fla., contact
Patty Bruce, WVMRA, 1624 Kanawha Blvd.
E., Charleston, 25211, (304) 346-5318.

FEBRUARY

3-4

“Coal Liquid Mixtures,” Tampa Marriott
Hotel, Tampa, Fla., contact Anne Phelan,
Conference Coordinator, Coal Outlook,
1401 Wilson Blvd., Suite 910, Arlington,
Va., 22209, (703) 528-1244.

Workshop, “Use of Microcomputers and
Programmable Calculators to Plan Grading
Operations and Estimate Reclamation Costs
for Active and Abandoned Mine Lands,”
Montana State University, Bozeman, Mon.,
contact Dr. M. Douglas Scott, Reclamation
Research Unit, Montana State University,

Boseman, Mon., 59717, (406) 994-4821.

1986 Bulk Transportation Policies Seminar,
Hyatt Regency Hotel, Lexington, Ky., con-
tact Tina Hochberg, National Coal
Association, 1130 17th St. NW, Washington,
D.C., 20036, (202) 463-2629.

MARCH

13-14 1986 Kentucky Mining Workshop and
Exhibition, Lexington, Ky, contact Geaunita
Helfenberger, University of Kentucky,
OISTL, 310 Bradley Hall, Lexington, Ky
40506 (606) 257-2820.

1986 National Meeting, American Society for
Surface Mining and Reclamation, Holiday Inn
Downtown, Jackson, Miss., contact Bill
Plass, Executive Secretary, ASSMR 21
Grandview Dr., Princeton, 24740, (304)
425-8332.

Seventeenth Annual Conference on Erosion
Control Practice and Research, “Erosion
Control — Protecting Our Future,” Dallas,
Tex., contact Carol Forrest, IECA Program
Chairman, Woodward-Clyde Consultants,
3467 Kurtz St., San Diego, Cal., 92110,
(619) 244-2911.
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A T e

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 West Jefferson, Ohio 43162

(614) 879-8366

Experience

pe
Plant Ahead

with
Massie Brothers Trucking
& Reclamation

We specialize in hydroseeding
and tree planting

P.O. Box 396, Shady Spring, W.Va. (304) 763-2134
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