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We've been partners with the coal
industry for a long time. We
began with the coal industry back
in 1897, writing insurance to help
the industry protect its precious
Investments.

Over the years, the industry
changed. Modern technologies
emerged and improved the
system. As these changes came
about, we were there to see how
we could help simplify insurance
coverages of the ever-increasing
complex system of mining.

Phone: (304)327-3421
WEST VIRGINIA VIRGINIA

Flat Top Insurance Agency

320 Federal Street - P. O. Box 439
Bluefield, West Virginia 24701

KENTUCKY

Out of this close association, and
through the experience of our
representatives, Flat Top authored
the COMPREHENSIVE COAL MIN-
ING PACKAGE (CCMP) which
amounted to a breakthrough in in-
surance protection for the coal in-
dustry. It tied together all the
many facets of the mining in-
dustry into a packaged insurance
program.

At Flat Top, we know coal. That's
why the coal industry relies on us
for their insurance requirements.
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Whenyou look

at whos in charge
around here,
youll know that
onlyour name
has changed.

We were

“Kagle Mining”
Now,were

Armco Mining
Construction
Company

We're still your dependable specialists in alll
kinds of coal mine construction work. And now
that we have joined Armco, well-known in this
part of the country, we have even more resources
fo handle the tough jobs for you.

Heavy grading, road building, portal con-
struction, seftlement ponds, refuse disposal site
preparation, diversion ditches, pipe laying, coal
strip reclamation—aill of these and more are
within the capabilities of our skilled and experi-
enced people.

Next time you're letting bids or looking for
a quick solution fo a construction problem
around your coal operation, give us a call at
304/347-2180. We would like the chance to
show you we're just as good as ever; maybe
even a liftle better. Armco Mining Construction
Company, Division of Armmco Material Resources,
Dept. MC-10, 1600 Fourth Avenue, Charleston,
West Virginia 25312.
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Mine Planning and Design Services

P.O. Box 170 1510 Kanawha Blvd. E. P.O. Box 468
Mechanicsburg, PA 17055 Charleston, WV 25311 Bigler, PA 16725
(717) 763-5651 (304) 343-1102 (814) 857-7648
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Robins and Associates is pleased to
announce the relocation of our offi-
ces to 1510 Kanawha Blvd., East., t
Charleston, West Virginia. As a
result of increased staffing and capa-

bilities, it has been necessary to move

to larger offices to more effectively 7 Editorials

serve our clients, Our highly quali-

fied staff continues to offer a wide 10 Old haulbacks lookin’ good
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luations to environmental baseline
studies to detailed mine layout and
design to reclamation engineering.
Let us solve your next engineering

14 Testimony—Shaver’s Fork

problem. 21 Runoff and Sediment yield
28 Organic and inorganic amendments
. . 36 Symposium draws 400
Need Hydro Seeding & Mulching of Surface
Mined Areas, Silt Ponds, Mine Mouths Haul I d t d t- 38 Reclamation awards
Roads, Etc. 777 ndaex 10 aaverusers
] v S8
L ! 45 Semi-Annual Meeting
et AATIOCI0 0 v 0w i s 587w o w4 00 9080 |
: H Beckwith Machinery........cooiiiiiiiiiiinana 5 .
Penn Line serv":e' Inc. Cecil 1. Walker Machinery .............c.onvnnn. 43 50 Association notebook
H H ‘elanese 9
ive you an osﬂmata Celanese R
g y Chamberlaine & Flowers.................. .. .. 44
Cliné Triick Sales oo vsivvmvmmivmivmimssvais v 8
Call Qur Toll Free Number 800—245-6800 Cumming EnNgines ... .. .oemeson evsiavnsinsisnsiog . 15
Ask For Ron Hill D& D Reclamation..........coiiiiiieiniennn 42
Fairehild: i cvass sianwmasmn e vyl 4
Flat Top Insurance..............ovvunn Inside cover
J.D. Hinkle & Sons .....covevvenercaririransas 49
McDonough Caperton Shepherd Group ......... 52
Mountaineer Euclid ...........ooooiiiiiiiinn 34 Green Lands is a quarterly publication of the Directors
Penn Line Service .. ....ovvieivinrnrnnnnnnnennn 2 West Virginia S.;nf,fbf‘e Mining and Reclamation D. E. Adkins J. C. Justice
e | L Insid Association, with offices at J. W. Anderson D. M. Keating
Rlbh. Equ1pmenl. nside C()VC; 1624 Kanawha Boulevard, East, W. E. Cline R. L. Kosnoski
R_obm_s & Assqcnates ...... srspmnen kA S Charlesion: West Virgimia: 25931 € B A M A M
Technical Testing Laboratories ................. 49 relephone (304) 346-5318 Carl DelSignore R C. Miser
U7y e SO W TP e iy~ o e e 49 e T. L. Dotson D. T. Morrison
West Virginia! TERSHOT vuwwscmmmsmmrnmmensimmiesis 48 President — Benjamin C. Greene J. R. Fairchild J. M. Poindexter
Wi Recl . ) Editor Asst. to President— Patty Bruce L. W. Hamilton, Jr. W. S. Ritchie, Jr.
illco .ec ama.tlon """""""""""""" R. Daniel- Miller Vice President— William B. Raney J. H. Harless R. C. Stevens, Jr.
Worldwide Equipment ............. .ol 20 Business Chairman of the Board— Lawrence A. Streets Gerald Hartley R. H. Tinsley
Penn Llne seru ce nc Mary .:4rm Steele Ist Vice Chairman—William C. M. Butler, 111 B. W. Harvey R. N. Welch
[ ] | ] : 2nd Vice Chairman— Donald R. Donell T. W. Hylton
Circulation Secretary/ Treasurer— Frank D. Jennings R. H. Jeran Honorary Member
smnualo' Ponl‘s”l"anla 15m Brenda Garnett Associate Division Chairman—James R. White C. T. Jones F. B. Nutter, Sr.

2 GREEN LANDS GREEN LANDS



Fairchild makes
mine ventilation
easy and adaptable.

Fairchild mine ventilation systems include high pressure fans in 23 sizes up to 250,000 cfm (7085
m?/min.), as well as auxiliary room blowers.

Our high pressure mine fans feature adjustable pitch fan blades that can be adjusted quickly and easily
to meet existing and future ventilation requirements.

Auxiliary room blowers are available in sizes from 2,000 cfm to 10,000 cfm and feature fixed pitch
vanaxial blades, skid mounted bases, and adjustable speeds.

Fairchild also offers the SEPAIRATOR/IMPACTAIR for above and underground operations to reduce
respirable dust to permissable levels and to minimize health and explosion hazards.

Contact Fairchild for all your mine ventilation and pollution control needs.

L

P. O. Box 1184, Beckley, West Virginia (304) 255-2131 TWX 710-938-8463

Equipment for Tomorrow’s Energy
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' It really is! Here we are sitting on
SHAME. 437,000,000,000,000 (that's trillions!)

tons of coal, much of it right here in
the Appalachians. That coal can heat our homes, power our
industries and run our cars, trucks and planes. The technology,
with respect for the environment, exists. It's a crying shame
we're not using it.

There are other benefits, foo. For example we might not
have to rely on OPEC and we just might become energy
independent. Another benefit: the jobs that would be created —
from the mines to the processors to the sellers. And that's good
for our economy.

We're Beckwith Machinery Company, your Caterpillar
Dealer, and we think it's a shame to ignore the natural
resources, the fechnology and. .. cerfainly the people.

Wh h
BECMITH ' waifing (fjcgr(;n Sl RS

Machinery Company
PITTSBURGH, PA =« ALTOONA, PA « BRADFORD, PA = CLARION, PA
CLEARFIELD, PA = ERIE, PA » SOMERSET. PA » CLARKSBURG. WV
MATERIAL HANDLING DIVISION, N. VERSAILLES, PA
YOUR CATERPILLAR DEALER
= Catorpiltar, Cat and @are Trademarks of Caterpillar Tractor Co.
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GEE! WE
JUST GOT
THAT NAILED
TOGETHER!

Coal is still ready

The message from Washington in recent months is that everyone must
suffer in order to turn the economy around. The coal industry, which has
suffered from every conceivable misfortune affecting market conditions, can
only benefit from a revitalized economic situation.

Still, it should be a source of pride among coal operators that very little
outcry has been heard regarding those budget cut proposals which might adver-
sely affect coal. One which comes immediately to mind is the possible cutback in
funding of the SRC-II plant near Morgantown.

Having barely survived a time when social programs and industrial regula-
tion dominated D.C. thinking, coal people seem to realize that a move toward a
freer economy will tend to juxtapose the interests of the coal industry and the
American community at large.

Although the full effects of Washington’s changed attitude won’t be known
for months, maybe years, it seems apparent that the Reagan administration has
“hit the ground running,” as promised.

At last there is realistic hope that coal is being recast from the role of villain
to that of hero. If so, then the resolve and ingenuity which carried the industry
through the trying times of recent years can carry us back to the boom cycle
again.

Let’s do it.

Looking back on Cool Ridge

Our story on page 10 is about a permit to surface mine that created a lot of
controversy five years ago. Eventually the site was mined, reclaimed, and the
bond was released. It’s quiet now.

What ever became of the wild accusations about the devastation which
would surely follow the mining process? Whatever became of the individuals
who made the accusations?

Well, the scare stories turned out to be speculative, uninformed, erroneous,
in short, dead wrong. The local people who opposed mining haven’t been heard
from since the bond was released in 1979, so presumably they’re satisfied that
good reclamation was carried out.

But the instigators, the legal white knights who wasted everybody’s time
and money with petitions, motions, and threats, they’re stillaround. They’ve just
moved on to what they perceive as “greener pastures.” They like to be where the
legal action is, and never mind past indiscretions. The accusations are the same,
and the foundation of truth in them hasn’t improved any. It’s only the geogra-
phic scene that changes.

Nobody has written a story about Cool Ridge foralong time. Where are the
investigative reporters when you need them?

So near, so far

The country is in a mood for coal conversion. Washington is in a mood for
more reasonable regulation. The world market situation is improving. Plans are
on the board for improved transportation systems.

Now if we only had a contract to mine coal. Come on, fellas, can’t we work
something out?

GREEN LANDS
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LET'S HAUL COAL

With:

Maximum Payloads
Low Cost Per Ton
Low Weight to HP
High Availability
Tandem Drive

40/50/65 ton
" { capacities

COAL HAULERS

Built from the ground up to haul coal, capacities of 40, 50, and 65 ton. Cline coal haulers can
increase your production and lower your production cost. High volume bodies to insure manxi-
mum payloads, low loading heights for quick loading, remote mount transmissions for in-
creased serviceability, and a low center of gravity providing truck stability are just a few of the
features you will find in a Cline Truck.

Refuse haulers available in 35, 45, and 65 ton capacities too!

POSITION RAIL CARS ACCURATELY

HUTTLE

WAGON

One man at the controls of the Shuttle Wagon can push or pull up
to 1300 tons of rail cars, eliminating the need of large spotting
crews, the expense of a large locomotive or the hazards and
maintenance of cable pullers.

SAFETY! The Shuttle Wagon can stop any load it starts.
Shuttle Wagon makes rail car moving simple.
Ce:ncand Shuttle Wagon are trademarks of T & J Industries, Inc.

CLINE TRUCK SALES, INC.

3000 EDENS FORK RD. (I—77 NORTH)

CHARLESTON, WV 25312
TELEPHONE (304) 345-3090
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CELANESE

‘Mirafi fabric puts

the coal mining business
“on a more stable footmg

You have so many problems to live with..
Stabilizing the soil shouldn't be one of them
Where your haul roads, portal areas, storage yards, stockpiles are on
mucky, swampy, unstable soil, a construction fabric called Mirafi 500X makes
your life alot easier.
For Mirafi 500X separates subsoil from aggregate, and keeps them
apart. It helps create a firm, lasting foundation.
It's fast (simply unroll it after you clear away things like stumps and boulders).
It's economical (it saves aggregate with every roll). And it's rugged (it holds
up under the severe traffic).
But that's not all.
We have other Mirafi fabrics to provide low-cost solutions to other
construction, maintenance and regulatory compliance problems you face.
Drainage and filtration for dam toe and blanket drains, valley fills, zoned
dams and plant facilities. The expense and problems related to graded-aggregrate
filters make Mirafi 140S a cost-effective alternative.
And for sedimentation and erosion control, silt fences using Mirafi 100X
are a convenient, low-cost approach. We also offer a preassembled silt fence
containing Mirafi 100X fabric, plastic reinforcing mesh, tension strand and
oak posts—a package called Envirofence’
When it comes to the ground around you, let Mirafi prepare the way.
For more information and sources of supply, call Ralph Lemon Company
at 304-727-7804 or call us toll-free at 800-223-9811.

Mirafi® is a trademark licensed to Celanese Corp.

Mirafl. It's more than just a fabric.

GREEN LANDS 9




Old haulb

It's & rare month in West Virginia
when the news doesn't contain some-
thing about a controversy some-
where in the state over a proposed
surface mining operation. The cen-
tral figures are mostly the same from
case Lo case, so called public service
lawyers, other self appointed watch-
dogs who make a living from opposi-
tion to coal and other land use
industries.

But nothing much is written or
said about the eventual outcome of
the controversies. The story usually
leaves off with the judicial or admin-
istrative ruling. One such case is
DNR surface mining permit 244-76,
the L&F Mining Co. plan to mine
and reclaim a 110 acre tract in the
Cool Ridge area of rural Raleigh
County,

As with so many other operations,
the Cool Ridge permit was fought
every step of the way by the “public

10 GREEN LANDS

On the cover and above is a recent picture of the first surface mining operation in
West Virginia to use the revolutionary “haulback” method of contour mining.
The work was done by Hobet Mining & Construction Co., Inc. in 1973. This
technique was perfected and widespread by 1976, when L& Fapplied for its Cool
Ridge permit, Despite the availability of this technology and the equally innova-
thve "mountaintop removal” mining method, opponents of the proposed Cool
Ridge operation still claimed that reclamation could not be effectively carried
out, As the pictures on the opposite page suggest, they were wrong.

acks lookin’ good

saviors”. Even after the permit was
issued, the battle continued Tax
funded lawyers for the petitioners
betrayed their arrogance of their
position in a letter to the West Virgi-
nia Reclamation Commission, in
which they demanded 1) a suspen-
sion of the permit 2) a permit review
hearing and 3) revocation of the per-
mit (never mind the results of the
hearing).

The petitioners grasped at every
straw, citing possible acid mine
drainage, blasting damage, and
danger to passing motorists on the
nearby West Virginia Turnpike,
which was then undergoing construc-
tion and daily blasting.

Compare the following quotes,
from the petition to revoke. with the
pictures on the facing page.

“The strip mine will constitute a
hazard to the West Virginia Turn-
pike and will cause temporary and

permanent damage of highly visible
aesthetic values.”

“It will be difficult or impossible to
properly reclaim this land.”

“The area in question is believed to
have significant potential for
expanded residential use. The exist-
ence of a strip mine on this site will
eliminate this potential.”

The permit application for the
Cool Ridge site was filed on March 9,
1976. The permit was issued on
November 5 of that year. The peti-
tion mentioned above was filed on
December 6.

On February 19, and March 24,
1977, members of the Reclamation
Commission made on site inspec-
tions. On March 29, the West Virgi-
nia Reclamation Commission ruled
that the petition was groundless.

They were right.

This peaceful looking scene in Raleigh County was the subject of much contro-
versey five years ago. The dire predictions of doom and despair turned out,
obviously to be groundless.




Dear West Virginia

Editors Note: As part of an ongoing campaign to widen the domestic market for
West Virginia coal, the West Virginia Coalition solicited letters from West Virgini-
ans last fall to speak directly to our “neighbors in New England” on the merits of the
Mountain State product. The Coalition is a joint effort of the West Virginia Surface
Mining and Reclamation Association and the West Virginia Coal Association.

The best letters were reprinted in a full page ad in the Boston Globe, the largest
daily newspaper in New England. At the same time New Englanders were invited to
write back. The response was gratifving, as illustrated in the following letters.

Dear West Virginian:

As a former West Virginia resident
from Weirton now residing in Tewks-
bury, MA, 1 found your letters regard-
ing West Virginia Coal in the Boston
Globe on February 19, 1981 interesting,
amusing and sad.

Interesting because of its honesty and
pointedness to a serious area of concern
to all of the people of Massachusetts
heating and electricity cost.

Amusing because | found your
approach to the problem unique.

Sad because the Massachusetts polit-
ical structure and our liberal environ-
mentalists have far too much power to
allow a wholesale change from oil to
coal. However, industry, and some of
our elected officials are and will con-
tinue to pursue the change and some
token changes are and will continue to
be approved, but it is too little.

Many of us appreciated your letters
and advertisement. Thank you and as
the saying goes “we’ve only just begun.”

Cordially yours,
Frank Ferrelli
Tewksbury, MA

Dear West Virginian:

I saw your advertisement in the Bos-
ton Globe of February 19, 1981.

As a home owner in Massachusetts

12 GREEN LANDS

who relies 1009% on electricity to run my
house, heat included, I am fully in favor
of coal conversion of our power plants.

Our most recent electric bill had a fuel
sur-charge of almost seven cents (.07)
per KWH when the electricity cost itself
was only about two and one half cents
(.025) per KWH. WE MUST ELIMI-
NATE FOREIGN OIL.

I am behind your efforts 100% to sell

West Virginia coal. i
est Virginia coa Robert Gurwitch

Plymouth, MA

Dear West Virginian:

Your page ad in the Boston Globe
does strike a chord!

I spent $1050.00 in the fall of 1979 for
a coal stove and installation. Last win-
ter three tons of coal saved me $350.00
versus oil; using 800 gallons instead of
1400 gallons previous year.

This winter 1 waited until Dec. | to
purchase coal and | couldn’t get any.
They say the demand is three times the
supply.

What will the demand be next winter
with these increases in the price of oil in
the past two weeks!

[ am alarmed about my ability to buy
coal this summer-——e.g. good anthracite
coal.

I spent $1050.00 to help myself and
my country and neither the state or the

federal government is responding
properly.

Special interests are working to keep
the coal from being delivered and if they
do deliver the price will not be fair. This
combination of special interests wield-
ing the monkey wrench and bureau-
cracy in govt. is putting the country in
so much worse shape than is necessary.

I could go on for pages. Thank you
for your program.

James A. Isbell
Canton, MA

Dear West Virginian:

Thanks for a great spread. I think
some of us have gotten the message
already. Many, many people bought
coal stoves in the last year to cut down
the cost of heating their homes. While it
works just as well if not better than oil
the dealers ran out of coal.

With the supplies you have down
there, hopefully we’ll be able to keep our
homes warm even if we can’t get the
utilities to move!

The big question is how to get your
supplies up to the homeowners. Do you
have any ideas?! Last year the coal price
jumped 20% during the shortage, we

don’t need that. Sincerely,

David A. Varley
Norwell, MA

Dear West Virginian:

If there is an abundance of coal, and
miners are out of work for lack of a
market, then what are we waiting for?
An okay from big oil no doubt! We pay
70% of our Edison bill for fuel adjust-
ment charge. I went to Edison and
asked them why; they said they were
very sorry but that was the way things
were because of OPEC and all. I'm
beginning to wonder who OPEC
represents.

Michael Carson
Pembroke, MA

Dear West Virginian:
Your advertisement in today’s Bos-
ton Globe is a joy.
Nice style. Nice sentiments. I'll burn
your coal any day.
Regards,
Paul W. Pitman
Saugus, MA

Dear West Virginian:

I was very happy to see the spirit of
West Virginians reaching out in the
form of a full page ad in the Boston
Globe.

I was born and raised in W. Va. (Par-
kersburg High *74). | have been living in
Boston for the past year and a half. 1
really like Boston despite the high rents
(partially due to high utility bills) and
cold winters.

[ just recently found out that the elec-
tricity in New England is generated by
oil! When I saw the ad I was pleasantly
surprised. It was nice to see aneffort, by
the citizens of the place I consider home,
offer its resources to another part of the
country for the benefit of each other. 1

would like to see the fact proved that we
don’t need Middle East oil. 1 believe
that this country could become self-
sufficient in every area by turning to
each other. We don’t need foreign
energy sources.
You have my support.
Sincerely,
Ralph McClain

Dear Folks:

We are retired and trying to live on
Social Security and pension. The price
of fuel cost on the bill is terrible for
everyone. Why not help each other. We
have the goods, coal. Why not use it.

Yours truly,
Edward L. Quinn
Needham, MA

Ms. Virginian:

It was very interesting reading your
ad in the Boston Globe, Feb. 19.

I have been a regular customer of
Williams Coal Co. of Braintree, Mass.
for several years. January of this year I
ordered a ton of coal and was told I
would have to wait three months for
delivery. They informed me that there
were 200 orders ahead of me.

Williams receives a shipment by rail
sporadically and the contents are
gobbled up by individuals with their
own containers. The last time I checked
with the company they had 500 back
orders.

Every official, from the governor
down, 15 supposed to be using their
influence for more coal to our state.
Spring is just around the corner! Not to
be facetious, but maybe some of those
people from West Virginia could bringa

couple hundred pounds when visiting
our fair state. Thank you.

Sincerely,

Louis E. Glazer

Quincy, MA

Dear West Virginian:

I have a coal furnace which heats my
whole house. Last summer [ paid $105a
ton for coal, picked up. The price rose
steadily to $120 in the late fall. After a
shortage of five weeks during January
and February when we could buy no
coal at all, the price rose to $145 and as
high as $180 in some places.

I keep hearing that we have so much
coal. If so, why can’t factories convert to
it? Why must we be dependent on for-
eign sources for energy? Why can’t fam-
ilies who want to get away from OPEC
oil be spared a large price increase every
time the price of oil increased? Why
can’t West Virginia coal mines go into
production, giving work to our people
there. Why can’t carloads of coal be sent
here? The news during the shortage
showed hundreds of people scrambling
and fighting each other for coal, and
paying $200 a ton for it.

I am ready to do anything I can to
push for coal conversion legislation. [
have already written to my congress-
men, and | am going to become
involved in future elections, toward this
end.

Presently our coal is shipped by truck
from Pennsylvania. Why not freight
train loads from West Virginia? I am
going to ask some people here.

Sincerely,
Domenic V. Tonucci
Dennis Port, MA

GREEN LANDS 13



Shavers’ Fork Testimony

Editor’s note: Following is part of the testimony given at a recent hearing
conducted by the federal Office of Surface Mining to evaluate the suitability of the

Shavers’ Fork area for mining.

MR. RICHARD H. TALBOTT, JR.:

My name is Richard Talbott. I am an
attorney with the firm of Bramm,
Harner and Busch here in Elkins, and I
am here this evening representing the
Mower Lumber Company and Enviro
Energy, Inc.

Mower is the owner of the coal and
other minerals underlying approxi-
mately twenty-six thousand acres of the
petition area. Enviro is Mower’s lessee
and is currently engaged in the develop-
ment of the coal resources owned by
Mower. For ease of reference, my state-
ment refers to Mower and Enviro col-
lectively as Mower.

Mower is in the process of reviewing
and analyzing the OSM draft decision
document and the underlying studies.
As was reported at the February 25
meeting, twenty-one studies were
undertaken in connection with the peti-
tion evaluation process.

Mower has requested copies of all
these studies. To date Mower has
received the draft decision document
and six of the twenty-one studies. In
addition, Mower has requested certain
supplementary data from the West Vir-
ginia Department of Natural Re-
sources.

Should we receive the requested stu-
dies and supplemental data in the imme-
diate future, we anticipate being able to
complete our review and analysis and
provide written comments by the cur-
rently established March 18, 1981,
deadline.

In the meantime, Mower would like
to offer some comments on the results
of its review and analysis to date.

First., review of the draft decision
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document indicates that OSM has deve-
loped very little new data that was not
available to the Forest Service when it
prepared two Environmental Impact
Statements on the Monongahela
National Forest or to DNR when it
entered into the agreement with mower
which is reprinted in the draft decision
document or to DNR when it issued the
necessary permits for the currently
ongoing mining operation; or to EPA
when it issued similar permits; or to the
United States District Court for the
Northern District of West Virginia
when it rejected efforts to halt the ongo-
Ing mining activities,

If anything, OSM has apparently
fatled to consider much of the existing
data, What hittle new data has been
developed simply confirms the data and
analyses already performed by the
FForest Service and other government
agencies,

Clonsequently, there is nothing in the
draft decision document which sup-
ports any conclusion other than that
already renched by the many other fed-
eral and state agencies which have con-
sidered this question; that is the
underground mining activities, as pro-
posed by Mower and as regulated in
accordance with the many applicable
federal and state laws and regulations, is
fully compatible with the recreational
and other important values of the
Monongahela National Forest and will
certainly not result in “significant dam-
age to important natural systems” in the
Forest.

Let me turn for a moment to the par-
ticulars of the draft decision document.

The draft decision document repres-

ents an effort by OSM to identify all of
the even remotely possible environmen-
tal effects of mining on a worst case
basis. As already indicated, even this
worst case analysis does not reveal that
any significant environmental damage
will occur as a result of the mining activ-
ities as planned by Mower.

Furthermore, there are many inac-
curacies and erroneous assumptions in
the draft decision document which have
the effect of significantly overestimating
the potential effects of mining in even
the worst possible case.

Perhaps the most important of these
errors is OSM’s development of its own
“hypothetical mining plan.” As
explained on Page 11-2 of the draft deci-
sion document, OSM has “developed a
hypothetical mine plan that would be
sufficient to underground mine all the
mineable coal in the petition area within
a short period of time.”

In fact, however, removing the coal in
a short period of time is exactly the
opposite of what Mower has proposed
and intends to do. Under the OSM
hypothetical mining scenario, dozens of
mines and scores of roads would be in
operation simultaneously.

This must be contrasted with the
Mower mining plan which involves
phased development with few mines
and limited roads in operation at any
one time. As detailed in the agreement
between Mower and DNR reprinted in
the draft decision document, Mower
has formally agreed with DNR that no
more than six mines and twenty-two
miles of new roads will be in operation
on the Forest at any given time.

The effects of this agreement can be
seen in the currently ongoing mining

operations. The first three mines which
Mower is in the process of opening will
disturb a grand total of approximately
fourteen acres, much of which consists
of already existing roads.

The environmental impact of these
mines has been described by U. S. Dis-
trict Judge Maxwell, after a full factual
hearing, as, “Minimal.” The first six
mines to be opened will involve less than
one hundred acres. again including
many acres of already existing roads.

It is this phased development planned
by Mower which OSM should be eva-
luating and not OSM’s fictional scena-
rio that grossly exaggerates even the
potential impacts.

OSM'’s use of a fictional mining sce-
nario also leads to great confusion in
reading the draft decision document.
The maps of supposed mine portals
included in the draft decision document
after page 1V-2 are of such small size
and poor quality that it is extremely
difficult to identify the portals proposed
by Mower and to distinguish them from
the fictional portals of OSM.

Futhermore, among the Mower pro-
posed portals that can be seen, many are
misidentified and located in the wrong
place. If OSM persists in its course of
evaluating fictional mines, they should
at least be clearly depicted both on the
maps and in the written analyses so that
the reader may better distinguish
between the mining which mower actu-
ally plans to do and the fictional scena-
rios of OSM — scenarios which will
never occur.

Other errors in the draft decision doc-
ument also tend to exaggerate even the
potential impact of mining. Not only
has OSM evaluated a fictional scenario,

they have also proposed a mining
method which Mower does not intend
to employ.

In Table 9 on Page I11-16, OSM indi-
cated that mining will be by the conven-
tional method which requires repeated
blasting as mining progresses.

Mower plans absolutely no conven-
tional mining. Instead, the continuous
mining method will be employed. This
method, for which Mower had already
purchased the necessary equipment,
involves no blasting during mining
operations.

By considering blasting as the mining
method, OSM greatly exaggerates
many potential impacts including par-
ticularly noise, dust and water quality
impacts.

As part of the petition evaluation pro-
cess, OSM contracted with SRW Asso-
ciates to study the potential water
quality impacts of mining. In its report
SRW analyzes the potential for acid
mine drainage by analyzing the acidity
and alkalinity of the rock strata through
which water entering the mine would
pass.

As SRW found, some of these strata
are naturally acidic and some are natu-
rally alkaline; however, SRW also
found that the vast majority of this
over-burden is alkaline in nature.

Despite this finding, SRW com-
pletely ignored the buffering capacity of
the overburden and assumed that none
of the alkaline materials would be
picked up by the water passing through
the strata but that all available acidic
material would be carried along with
the water.

This assumption defies the laws of
both physics and chemistry and grossly

exaggerates the potential acidity of the
mine drainage.

Despite this clearly erroneous
assumption, the SRW report demon-
strates that the potential for acid mine
drainage is extremely low. If correct
assumptions had been employed, even
this negligible potential would have
been eliminated — as demonstrated by
existing data on mine drainage in the
immediate area of Mower’s planned
activities, existing data which SRW
apparently ignored in making its study.

Other examples of how inaccuracies
and erroneous assumptions have caused
OSM to greatly exaggerate even the
potential for adverse environmental
impact associated with mining will be
detailed in Mower’s written comments.

Not only has OSM exaggerated the
potential for environmental impact, it
has completely failed to recognize that
potential impacts do not equal actual
impacts and that, in the real world, the
potential for impact can never be and
will never be fully realized.

Perhaps the greatest failing of the
draft decision document in this area is
OSM’s disregard of the effects of its
own regulations and those of the many
other involved state and federal regula-
tory agencies in preventing and mitigat-
ing potential environmental impacts.

OSM’s failure to recognize or con-
sider federal and state requirements in
the draft decision document is in stark
contrast to the only other OSM unsuita-
bility petition decision document. In
that document, such regulatory require-
ments are not only recognized but
were also specified and evaluated.

OSM’s failure to recognize regula-
tory requirements and to factor them
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into its analysis of the petition leads to
serious overestimation of the impacts
which will actually occur, sometimes
with almost comical results.

For example, Page VI-5 of the draft
decision document discusses the
impacts to be expected from the recon-
struction of the access road to Mower’s
Glade Run Mine as follows:

“Brook trout in Glade Run could be
affected by high short-term increases in
sedimentation resulting from recon-
struction of FR 27 serving VER Site 2.”

This statement leaves a clear impres-
sion that high sedimentation will result
from the reconstruction of the Glade
Run Mine road and that thiscould have
an adverse impact on the fish in Glade
Run.

What the statement fails to reveal is
that requirements imposed by the
Forest Service and other federal and
state agencies effectively prevent any
significant sedimentation in connection
with road building.

The statement also neglects to men-
tion that the road in question has
already been completed; that two full-
time inspectors, one from the Forest
Sevice and one from DNR, monitored
compliance with applicable require-
ments, and that no sedimentation prob-
lems were encountered.

In no case can a mine portal road or
other facility be constructed by Mower
without the approval of the Forest Ser-
vice as the surface owner. The approval
process, which OSM nowhere men-
tions, involves the presentation to the
Forest Service of preferred and alterna-
tive mine portal and road locations.

The Forest Service then conducts an
environmental assessment to identify
the alternative with the least potential
environmental impact. Once that alter-
native has been selected, applicable fed-
eral and state regulatory requirements
are imposed to eliminate or mitigate any
remaining potential environmental
impact.

This process and, indeed, the very
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existence of the Forest Service and
other federal and state regulatory agen-
cies have been completely ignored in the
draft decision document.

Compliance with the legally man-
dated regulatory requirements is not the
only mechanism which determines
whether potential environmental
impact will actually occur. Voluntary
action by the coal operator is also signif-
icant in this regard.

Throughout the period that the issue
of mining in the Upper Shaver’s Fork
Subunit has been under discussion,
Mower has consistently been prepared
to voluntarily adopt reasonable envir-
onmental protection measures even
when not required to do so by law.

For example, Mower has agreed to
maintain the pH of any discharge from
the first three mines at not less than
seven, as requested by the Conservancy,
rather than the lower limit of six
required by federal and state law. Such
voluntary actions by the coal operator
must also be considered in OSM’s
analysis.

Beside the two major problems of
overestimation of both the potential
and actual impact of mining, the draft
decision document suffers from several
other deficiencies. Examples of the defi-
ciencies so far identified by Mower
include:

First, OSM’s analysis of the socio-
economic impacts virtually ignores the
extensive economic impact data sub-
mitted by Mower at many stages of the
regulatory process.

OSM'’s estimates of the percentage of
the West Virginia and United States
coal reserves which would be lost as a
result of an unsuitablity designation are
based on the erroncous premise that
coal is fungible and that therefore all
coal reserves are equally accessible and
of equal quality.

In fact, many of the proven reserves
in both West Virginia and the rest of the
United States are not economically re-
coverable. In addition, the majority of

the recoverable reserves are not of the
same high quality and low sulfur con-
tent as the coal proposed to be mined by
Mower. Both the accessiblility and
quality of coal reserves must be consi-
dered in OSM’s socio-economic impact
analysis.

The United States Geological Survey
has seriously underestimated the extent
of the coal reserves owned by Mower
underlying the southern portion of the
petition area. This underestimate is a
result of the use by USGS of an inap-
propriate  maximum parting-to-coal
ratio of twenty percent.

A twenty percent ratio results in a
reject level of twenty-five to thirty-five
percent. In fact, coal reserves of a qual-
ity equal to or less than Mower’s are
currently being mined throughout the
State of West Virginia at reject levels
significantly above the thirty-five per-
cent figure.

Use of a more realistic reject level
would result ina more accurate estimate
of the recoverable reserves. Specific
examples of mines operating at higher
reject rates will be provided in Mower’s
written comments.

We appreciate the opportunity to
appear at this hearing and we intend to
submit additional written comments in
accordance with OSM’s request.

MR. C. S. OGDEN:

Good evening. I'm C. S. Ogden. I'ma
railroad engineer for the Chessie Sys-
tem. I've been hauling coal out of the
Shaver’s Fork area for almost thirty-
four years. 1 represent the railroad
employees, and there’s over two
hundred employees in this area on the
railroad.

And it appears to me that the West
Virginia Highlands Conservancy has a
total disregard for our jobs. I'm also
Chairman of the Dry Fork Landowners
Association, and I represent land-
owners.

I've read the draft document pre-
pared by the Office of Surface Mining.
cannot see where there would be any

great adverse effect from mining our
coal in the Shaver’s Fork area.

It is technologically and economi-
cally feasible to reclaim the land after
the coal has been removed. The land
may be planted back in useful
vegetation.

In the Davis and Thomas area I can
show you land up there that has been
planted ir pine trees, and black cherry
grows abundantly, planted by nature
there. So, [ know vegetation will do well
on reclaimed lands.

[ feel also it will help the water situa-
tion as this reclaimed land will act like a
sponge to hold water. It will also be less
acid, as has been proved by tests. The
people in this area are the ones that will
be adversely affected if the coal is not
mined. This is our livelihood.

As far as the wild animals are con-
cerned, there are too many now. In the
past three years, my vehicle has been
extensively damaged five times by deer.
In the past year about fifty chickens
have been killed by wild animals for us,
even coming in the middle of the day
and carrying them off; deer so bad it’s
almost impossible to raise a garden in
my area.

They claim one of the greatest detri-
mental effects on animals would be on
the black bear. Is the sport of black bear
hunting for a few hunters more impor-
tant then the livelihood of several thou-
sand people? Does the black bear have
more right here than man that needs this
area to work and furnish a living for his
family?

There are other places the black bear
can live and do live, although I dont
think coal mining in this area will have
any great adverse effect on the black
bear. I've been around black bear all my
life. They seem to adapt to living near
mankind. I observed them many times
around the railroad, watching the trains
go by.

At Baird I've seen them in the middle
of the railroad yard. At North Branch
Mine I've seen them come in across a

spoil pile, across the railroad, eat apples
out of the trees fifty yards from the tip-
ple and water plant.

They come in near my home and eat
apples out of my trees and are seen pass-
ing nearby. | was in Camp 535, Yellow-
stone Park, Wyoming, for several
months. The black bear came in and
around our camp, they ate out of our
garbage can and moved around among
us, apparently unafraid.

We used to raise sheep on our land,
but the black bear put us out of busi-
ness. Our neighbor raises sheep, but he
and his family must guard over them
day and night to keep the black bear
out. Ask him what he thinks of the black
bear, or ask any of the other sheep rais-
ers in this area what they think of the
black bear.

One of the first things a bear does
when he attacks a sheep is eat the milk
sack off of them, sometimes while
they’re still alive, leaving the little lambs
to starve to death, if they escape.

Much is said about protecting the
black bear, but what about our sheep?
Don’t they have a right to be protected,
too? As far as I'm concerned, the bear is
a varmint and serves no useful purpose.

Our power plants will not run on
bears and fish. It seems the West Virgi-
nia Highland Conservancy will have
mankind move out of this area and turn
it over to the animals. What does the
West Virginia Highlands Conservancy
stand for that is beneficial to mankind?

Every time we try to mine some coal
or build a dam, they’re there to try to
stop us. It seems as though they are
against progress in the nation. What are
the motives behind this? Is their alliance
to some enemy of the United States?
Who furnishes the money for their
expenses?

It appears they want mankind to
move off the face of the earth and leave
it to the animals. If this is so, I suggest
they be the first to go, then the rest of us
won't have to go; our troubles will be
over. We can live here in peace.

The West Virginia Highlands Con-
servancy should be brought to Court
and held responsible for the financial
burden it placed on the mineral owners
and the taxpayers who have had to foot
the bill for this draft document.

I request the petition of the West Vir-
ginia Highlands Conservancy to desig-
nate this area as unsuitable for surface
mining be denied and we be allowed to
mine our coal in this area in a business-
like manner, unhampered by these
people.

Thank you.

MR. MARSHALL LEE MILLER:

Hello. I'm Marshall Lee Miller for
Elkins Kelly Lands, a group of small
landowners here in the Elkins area.

As 1 listened to the speakers, it seems
there is a remarkable in fact almost uni-
que amount of agreement between the
speakers. Now, it may seem there is dis-
agreement because on the one hand
people are pointing out some shortcom-
ings, some inadequacies, some things
that have been overlooked in the draft
environmental impact statement.

Well, it is a rough document and we
understand that. On the other hand, this
is a subject which has been studied and
studied and studied and studied. So,
while there may be details we need to
know and improvements that can be
made in the report itself, such as the fact
our land supposedly has no coal, overall
I think there is remarkablc agrcement
on quite a number of environmental
conclusions.

If you recall under the statute there
are two basic grounds under which land
can be declared unsuitable for mining.
One is if reclamation and recovery of
the land is not feasible for some reason
or another, and the other is if — and I'll
discount the ones that are not relevant
— but there is a significant threat to
aesthetic or natural systems.

So, let me run over for a moment the
various conclusions | see coming not
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only out of this report but out of the
reports that have gone on before in
other studies.

Because generally when you think
about mining problems you think of
acid mine drainage, you think of strip-
ping, you think of a number of prob-
lems which can cause serious
environmental harm, yet we don’t seem
to find them in this case.

Let me go over them one by one, if |
may. | think that we all agree that the
Shaver’s Fork area is a very beautiful
area. We also have to agree it is not a
pristine area. Pipelines, railroads,
roads, hauling area, mines — aban-
doned and otherwise — are found
throughout the area. That is no excuse
for letting it go to ruin; on the other
hand, it is an admonition for us to keep
an idea of balance, that this is not the
rim of the Grand Canyon we're talking
about.

Now, in water, our previous speaker
has pointed out what I think everyone
agrees, that the water is acid in Shaver’s
Fork; not because of past mining practi-
ces which contributed, according to
every study I've read, a negligible
amount, but because of the natural soil,
the vegetation, and acid rain from gen-
eral precipitation — snow, rain, fogand
soon. So, you have a naturally acidic
strain. As a result the fish that live in
there to the extent they live in there have
to be placed in there on a put and take
fishing operation. I requested under the
Freedom of Information Act informa-
tion from the hatchery nearby as to the
expenses it took to put the fish in each
year, and | also asked them to what
extent the fish survived to the next year.

Their answers, as I'm certain you all
know, were that very few fish do survive
to the next year because of fishing and
because it’s really unsuitable for trout.
And the cost per fish — the cost per
pound of fish ran about a dollar eighty-
five cents ($1.85). Now, including heads
or tails, you could probably do better at
the supermarket.
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The point here is not that there
should not be fishing — not that that
doesn’t have some value for tourism and
whatnot — but when we’re looking at
the cost and the benefits, let’s acknowl-
edge the fact that this is not one of those
streams in which you place a few finger-
lings and the fish grow up big and prop-
agate and keep the generations going.

This is basically equivalent to having
the people go to the hatcheries and
throw their hook and lines in. All right,
fair enough. But the point is that the
mining operations in the past and any
operations everyone sees as likely in the
future if permission is granted will not
endanger this fishing operation at all.

Now, there has been questions raised
about our Cheat minnow which I
understand is known to its friends as
Rhinichthys bowseri minnow. There is
still some debate about whether it is a
hybrid or an endangered species or
whether it’s even a species at all, all of
which is very well and good for the last
ten years as the debates have raged and
it still isn’t on any endangered species
list.

But I might point out, one of the lead-
ing experts with the Department of Nat-
ural Resources told me that ninety
percent of those fish ever found were
found upstream from Cheat Bridge. So,
even if Shaver’s Fork were dry, it should
not have any particular effect on these
fish.

The salamanders are another — what
is it, Plethodon nettingi. The salamand-
ers also exist in colonies throughout this
area, but again according to studies |
have seen they generally live in fairly
defined habitats that can be avoided
fairly easily, and that can be determined
on a case-by-case basis,

I's certainly not a justification, of
course, for the whole area being
declared unsuitable for mining. Now,

noise. Noise is a lot harder, and I'd like
to reserve some of my comments on that
until I've had a chance to study the mat-
ter further.

But 1 would notice this: According to
the draft statement airplane noise, par-
ticularly jet noise, motorcycles, trucks,
et cetera, create a higher than expected
noise level in this area. Their calculation
was the background noise, if I recall,
was something about during a rain
storm something about fifty-eight
decibels, which is quite low, by the way.

That happens coincidentally to be the
estimated road haul noise if mining
were to take place there. The mining
operations noise is estimated at seventy-
six decibels. That is just about maybe a
little bit more than what the noise was in
this room right before the meeting
started, my best estimate would be, and
this is fifty times lower than the OSHA
noise standard for occupations.

If you know anything about noise,
you realize noise is subject to the inverse
square rule, which meansif you go twice
as far away we have one-fourth as much
noise; three times away, one-ninth as
much noise. The noise drops off very
sharply.

It also is greatly affected, as the docu-
ment recognized, by trees, escarpments
and other barriers around; and of
course we’re talking about an area very
heavily wooded.

The document also points out there is
things that could be done to reduce
mine level noise even further. So, at this
time as best I can tell from the limited
available information here, there
should not be any significant noise
problems because of mining here.

Now, bears are a tougher case. I've
asked Don Riesenberger from the
Department of Natural Resources and
also former president of the Conser-
vancy for help in gathering information
here; 1 also tried to gather it from the
president of the Black Bear Association
and other groups. I'll have to reserve my
comments until I can get a little bit bet-
ter information, but here are my tenta-
tive conclusions if 1 may share them
with you.

The concerns about bears basically
fall into two groups: One, do they have
some hesitancy about crossing roads,
something less than strip highways of
course; second, is the concern by open-
ing up areas with more and more roads
that were previously inaccessible to peo-
ple that people can go in there and ille-
gally or legally kill bears.

From what | can tell, the latter is the
real concern. The data | have seen on
bear ranges indicates a very surprising
median range of two hundred square
kilometers — that’s a lot of land — for
an average male bear.

Now, that means he can’t be that
reluctant to cross roads or he would
never get that far in this area. No, |
think the real concern is about opening
up roads in inaccessible areas, and we
all realize there is no desire to cut back
on the habitat of the black bear while it
is found I think in about — will range
over about a third of the United States
from Maine to Georgia and of course
out in the west.

And as I recall just in the last few
years two large tracts of land — one a
hundred and thirteen thousand square
acres, another [ believe like thirty-six or
thirty-seven thousand square acres
have been set aside for bears. Bears
seem to be doing rather good in getting
land set aside for them.

But I just happen to notice on our
property itself that while you can make
assumptions about this being land oran
area without a great number of roads, in
fact we found roads all over our land
that you can go all the way from the
main jeep trail which is passable by pas-
senger car, | believe, if you want to take
some risk, all the way over to Shaver’s
Fork on every tract.

So, anyone who wanted to poach
bear could easily do so without the need
for waiting for more improved roads
put in.

We again do want to say we don't
want to take any action which would
harm the bear — the bear and its habi-

tat, but we just don’t see anything hap-
pening that would be appreciably
different from the present situation.

I notice Professor Charles Jonkel out
in Montana is one of the leading figures
on bears, and he has pointed out in an
article that the American Black Bear is
one of the most adaptive of mammals. It
can seem to get along through any
changes of environment, even in con-
tacts with humans.

Now, | don’t want to push that too
far, but let’s say our concerns for the
bear might be at least a little over
stretched.

So, in summarizing the environmen-
tal data, you can see that there doesn’t
seem to be a great deal of harm — there
doesn’t seem to be any significant harm,
much less the significant harm referred
to in the statute.

Let me say a little bit of something
about our land, because from what I can
tell we are — Elkins Kelly Lands are one
of those to be most impacted. On just
one tract of land on the southern edge of
what was originally proposed of the
Rare Il Study Area, our core drillings
over the past couple of months have
disclosed the existence of almost three
million tons of high grade coal; that’s
from Peerless and Sewell B Seams that
is met grade coal.

And what is the going rate now, forty
dollars a ton? You can start working out
what that would mean to the economy
of this area. I might add, since the ques-
tion has been raised about access, that
there are existing roads in there that the
improvement in roads that would have
to be added are somewhere between
one-half — less than one mile, a couple
of thousand yards at most it seems,
from what we can determine.

And the portal question we’ve looked
at also would show that perhaps with
one portal at a time — at most, two —
operating sometimes on the land, this
coal could be extracted with no great
environmental problem.

Now, | notice Governor Rockefeller

this past Sunday had an article in one of
the papers in which he lamented the fact
that people seemed to be moving to the
Sun Beltand said that’s because they are
moving to where the jobs are. There’s no
point in them staying in Appalachia if
there aren’t jobs.

[ think this is a concern that has to be
considered in any calculation by the
Office of Surface Mining. I also suggest
they take a look at statements and
Court actions by the present Secretary
Watt, who has taken a very strong view
over the past few years in favor of multi-
ple land use where land can be used for
different purposes without undue harm,
and it should be used in that way.

Now, I realize that the time that OSM
has to put together its document is rela-
tively short; very little time remains. I
would suggest at least consider one
option, and that is to treat the petition
submission not as one document —
because you remember there was a peti-
tion, there was a supplemental petition
greatly enlarging the previous one, and
there was an amended version of that.

And if they feel the time is really
required to do an adequate job in sum-
marizing these conclusions, they take
advantage of the last valid petition date
which would give them until June to
make some sort of decision.

And finally, in conclusion, 1 would
suggest this: As you can see, the statu-
tory requirements for land to be
declared unsuitable for mining just do
not seem to be met. There does not seem
to be any significant environmental
damage.

The only objection you can see to
mining would be a general attitude of,
“We don’t want mining.” [ can’t argue
with that. The only thing I can see is the
factual basis on which OSM must
decide seem to be lacking in this case.

And if | may respectfully suggest to
that office, I think the legal grounds
therefore for a declaration of unsuita-
bility for mining does not exist any-
where in the petition area. Thank you.
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Runoff and Sediment
Yield Following Mulch and
Soil Stabilizer Treatments

ABSTRACT

Selected mulches and soil stabiliz-
ers will provide short term site pro-
tection while a vegetative cover
becomes established. Long and short
fibered mulches and chemical soil
stabilizers were evaluated in this
study to determine their effectiveness
in reducing runoff and sediment
yield.

The long fibered mulches, straw,
shredded hardwood bark, com-
posted municipal waste, and Verdyol
were more effective than short
fibered mulches or soil stabilizers.
However, treatment costs may be
higher for these products.

The short fibered mulches, wood
fiber, wood cellulose, paper, and
agro-mulch were partially effective at
application rates of 1000 pounds per
acre. There is evidence that these
would be more effective at applica-
tion rates of 1500 pounds per acre.

The short fibered mulches may be
combined with soil stabilizers. These
treatments are more effective in
reducing runoff and equal in effec-
tiveness in reducing sediment yield
when compared with the short
fibered mulches used alone.

Chemical soil stabilizers are effec-
tive at 50 to 100 gallons per acre
application rates. All products tested
were more effective at 100 gallon per
acre application rate and a dilution
ratio of 1 to 9.

Some degree of erosion control
may be achieved on land disturbance

by William T. Plass

U. S. Forest Service (retired)

resulting from mining or construc-
tion activities by using one of several
mulches or soil stabilizers. The effec-
tiveness of an erosion control treat-
ment often is judged by vegetation
response and a reduction in sediment
yield. There is evidence that the
volume of surface runoff mayalso be
controlled with mulches or soil sta-
bilizers. A reduction in surface
runoff directly affects the erosion
process and may increase the
moisture available for plant growth.
Thus it is reasonable to assume that
selected mulches or soil stabilizer
treatments may be used to achieve
more of the following reclamation
objectives: more rapid establishment
of vegetation, less erosion, and a
reduction in the volume of surface
runoff.

The Forest Service has been eval-
uating products and methods for
controlling erosion for several years.
Many tests have been made on large
field plots. These provided informa-
tion on the compatability between
the wide range of mulches and soil
stabilizers and vegetation establish-
ment and growth. Beginning in 1977,
an experimental procedure was deve-
loped that used milacre plots to com-
pare sediment yield and surface
runoff following selected erosion
control treatments. Twenty-six ero-
sion control treatments using 17
mulches and soil stabilizers were
evaluated by this system during a 3
year period.

Two types of erosion control mate-
rials are recognized. Mulches include
a wide range of materials that have
either long or short fibers. They are
applied to the surface to modify rain-
fall impact and intercept sediment
particles carried by surface runoff.
Soil stabilizers are liquid chemicals
applied to the surface in aqueous
solutions. They are intended to bind
the soil particles together to resist
detachment by rainfall impact and
movement by surface runoff.

The primary function of a mulch
or soil stabilizer treatment is to pro-
vide short term protection of a site
until an effective vegetative covercan
be established. Although many fac-
tors affect the establishment and
growth of grasses and legumes, an
acceptable vegetative cover can be
established on most sites withina 6 to
10 week period.

This experiment was located in a
field on a gentle slope with a western
exposure. The randomized block
design had three replications with six
treatments per replication. The
mulch and soil stabilizer treatments
were randomly assigned to plots
within each replication. Each plot
was a plywood box having a surface
area of | milacre. The boxes were
constructed to provide uniform
slopes of 10 degrees and slope lenghts
of 6.6 feet. Soil from the experimen-
tal area was used to fill the boxes.
The soil in the boxes was allowed to
settle before the treatments were ap-
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plied. No mechanical compaction
was used. Soil depth in the boxes
ranged from 30 to 12 inches. Mois-
ture could drain through the soil in
the box into the undisturbed soil
below. Average particle size distribu-
tion of the soil was determined by
screening samples from five boxes:

Particle size Percent

of total
< 4 inch 3.3
> 4 inch - 2 mm 8.1
> 2mm - | mm 8.0
> | mm - % mm 13.3
14 mm or less 67.3
Total 100.0

A covered gutter on each plot col-
lected sediment and runoff. Runoff
was collected in a 5 gallon container.
Sediment yield represents the oven
dry weight of sediment deposited in
the gutter plus sediment carried into
the 5 gallon container by surface
runoff. A 1 pint sample of well mixed
runoff solution from each container
was oven dried. The weight of the
sediment in this sample was used to
compute the sediment in the total
runoff volume. The container had
adequate capacity for runoff from
most precipitation events, but over-
flowed during a few high intensity or
large volume storms. Runoff esti-
mates for these storms were not
included in treatment comparisons
but sediment determinations were
made for the collected runoff. Sedi-
ment lost in the overflow of the 5
gallon containers was considered
minimal since the percentage of the
total sediment yield carried by the
runoff was small.

Test materials were applied by
appropriate methods. Mulches were
distributed by hand or sprayed on
with a 5 gallon hydromulcher. Soil
stabilizers were sprayed on with a |
gallon garden sprayer or a 5 gallon
hydromulcher. The soil was scarified
with a garden rake immediately prior
to treatment application.

All plots were kept free of vegeta-
tion during the observation period.
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All volunteer vegetation was
removed while it was very small so
that removal caused minimal distur-
bance to the treated surface,
During a 3 year period these boxes
were used for five separate compari-
sons of selected mulches and chemi-
cal soil stabilizers. In 1977, six
mulching treatments were compared.
In 1978 and 1979 two evaluations
were made, six mulches were tested
in one experiment then six stabilizers
were evaluated. After each test all
evidence of the treatment was
removed. Additional soil was applied
if needed and the surface was thor-
oughly scarified with a garden rake.
Observation periods for each eval-
uation ranged from 6 to 8 weeks. This
approximates the time required to
establish an effective vegetative
cover. Precipitation events during
each observation period were docu-
mented by a recording rain gage.

RESULTS FOR MULCHES

The treatments selected for com-
parison in each of the three compari-
sons of mulching treatments is shown
in Table 1. Rates of application con-
form to the manufacturers recom-
mendations, are consistent with
current practices, or were selected on
the basis of past experience. The
straw-Verdyol treatment in 1977 was
an error. Straw was the intended
material but Verdyol was applied. It
was decided to place straw on top of
the Verdyol to assess the results for a
very intensive treatment. This is not
considered a practical treatment for
large acreages.

Table 1.—Mulching treatments

Year  Material and rate of application
1977 Straw (1'% ton/acre) plus Ver-
dyol' (1 ton/acre)

Shredded hardwood bark (40
cu yd/acre)

Composted municipal waste?
(10 ton/acre)

Verdyol (1 ton/acre) plus
Complex 50 stabilizer (130
1b/acre)

Wood fiber (1000 lb/acre)

Wood Fiber (500 Ib/acre)
plus Curasol AK stabilizer (50
gal/acre)

1978 Wood fiber (1500 Ib/acre)
Wood fiber (1000 Ib/acre)
Wood cellulose (1000 1b/ acre)

Wood fiber (500 1b/acre) plus
Aerospray 70 stabilizer (25
gal/acre)

Shredded paper (1000
Ib/acre)

Pelleted cleanings® (1000
Ib/acre)

1979 Straw (1!5 ton/acre)
Verdyol (1000 1b/acre)
Wood fiber (1000 1b/acre)

Shredded Paper (1000
Ib/acre)

Agro-mulch? (1000 1b/acre)

Wood fiber (500 1b/acre) plus
Genaqua 743 stabilizer (25
gal/acre)

NOTE:

I Verdyol-chopped straw, paper, and cotton.
! Composted municipal waste —all components
of municipal garbage including glass and
plastics

' Pelleted screenings —vegetative waste material
from a seed cleaning operation compressed
into pellets.

4 Agro-mulch-—a blend of wood chips, paper,
and other fibers.

Precipitation

Total daily precipitation for each
of the three observation periods is
as follows: 1977, 3.85 inches; 1978,
3.70 inches; and 1979, 5.85 inches. A
description of the events immediately
proceeding measurements of runoff
and sediment are shown in Table 2.
Runoff exceeded the capacity of the
collection containers for all treat-
ments during events | and 4 in 1978
and events 1, 4, and 5 in 1979.

Runoff
Variations in runoff volume
between treatments for each of the 3

Table 2.—Description of rainfall events during mulch evaluations

Measure-
Year  Event ments Description of event
1977 1 RS 0.25” in | hr—38 hrs no rain—~0.25" in 3 hrs
2 R 0.20” in 1 hr—8& hrs no rain—0.15" in 1 hr—10 hrs no rain—0.10” in 2 hrs.
3 R 0.25” in 4 hr—6 hrs no rain—0.15” in 2 hrs
4 RS 0.50” in 1 hr
5 RS 0.50” in 2 hrs—3 hrs no rain—0.10” in !4 hr
1978 1 RS 0.45” in 8 hrs—14 hrs no rain—0.80" in ' hr
2 R 0.15” in 2 hrs—15 hrs no rain—0.10” in 5. hr—14 hrs no rain—0.25” in 4 hrs
3 R 0.15” in 4 hr—19 hrs no rain—0.05” in % hr
4 RS 0.10” in !4 hr—2 hrs no rain—0.45" in 4 hr
5 R 0.30” in 2 hrs
6 RS 0.35” in 4 hrs
7 R 0.15" in 5 hr
1979 1 RS 0.25” in 10 hrs—7 hrs no rain—1.25" in 4 hrs
2 RS 0.55” in 18 hrs
3 R 0.55” in 10 hrs
4 R 0.90” in 16 hrs
5 RS 0.65” in 20 hrs
6 R 0.25" in 2 hrs
7 RS 1.20” in 10 hrs
NOTE: R—Runoff was measured after this event
S—Sediment was measured after this event
Table 3.—Average gallons of runoff by treatment and
precipitation event—mulching evaluations
Precipitation event Total
Year Treatment (1 (4) (5) runoff
(gallons per milacre)
1977  Straw + Verdyol......... ... ... ..., 31 .07 .03 41
Bark s v s amon sowasnss yis g 31 1.37 .64 2.32
Compost MW 5 venn o vus o sy cos v al 247 2.35 3.33
Wood fiber VOO0 wnven s o s vais s .86 3.24 4.65 8.75
Verdoyl + Complex SO .. cvi v vons vun oo .87 2.29 1.28 4.44
Wood fiber—Curasol AK ............... 1.55 2.16 5.21 8.92
(2) 3) (5) (6)
1978  Wood fiber IS00, i wzvn sn s s wam .89 .26 4.70 4.96 10.81
Wood fiber FOOO i womas o sppewonn wem .60 .29 4.96 4.28 10.13
Wood: celULOSE., v v suis aos s saws oas .29 2 4.43 4.06 8.90
Wood fiber + Aerospray 70 .............. .40 17 4.34 3.02 793
PaDEr s s 5d5 WA T 900 Shnn sumisse mms 1.09 Sl 4.94 4.97 11.51
Pellets ..., .87 46 4.71 4.52 10.56
(2) (3) (6) (N
1979  Wood fiber + Genaqua 743 .............. 1.77 1.09 .005 5.02 7.85
Yerdyol .o vesn vos swms win sae s sees 5 2.75 1.57 016 5.37 9.726
Wood fiber — 1000...........c0vvvnnn.. 4.76 2.32 .590 6.11 13.780
Paper......cooiiiiiiiiiiiiiii 292 1.92 .005 5.20 10.045
Agro-mulch........ ... ... . i, 3.12 2.47 161 5.80 11.551
S TAW « ottt 2.24 .84 .006 5.72 8.806
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years were evaluated by analysis of
variance. Significant differences
occurred between treatments in 1977
when mulches with a wide range of
physical characteristics were evalu-
ated (Table 3). The straw-Verdyol
treatments had significantly lower
runoff than all other treatments.
There was no significant difference
between runoff for shredded hard-
wood bark or Verdyol-Complex 50
treatments. The runoff from the
shredded bark treatment was signifi-
cantly lower than runoff for the other
three treatments. There were no sig-
nificant differences in runoff for the
following treatments: composted
municipal waste, Verdyol-Complex
50, wood fiber-Curasol AK, or wood
fiber.

In 1978 there was no significant
difference between treatments in the
volume of runoff. Similarities in the
physical characteristics of the

mulches used in these evaluations
may have reduced the variation. It is
interesting to note that wood cellu-
lose and wood fiber with the stabil-
izer, Aerospray 70, had consistently
lower runoff than the other
treatments.

Although the mulches compared
in 1979 had a wider range in physical
properties, there was no significant
difference between treatments in the
volume of runoff. Straw and Ver-
dyol, both long fibered mulches, and
wood fiber with the stabilizer Gena-
qua 743, had lower volumes of runoff
than the other three treatments.

It is not known if the reduction in
runoff volume results from an
increase in infiltration or if the mulch
absorbs moisture that would other-
wise run off. Shredded hardwood
bark, Verdyol, and composted
municipal waste would absorb more
moisture than the short fibered

mulches. The reduction in runoff
after the wood fiber with stabilizer
treatments may be due to the mainte-
nance of surface porosity during
rainfall events. Chemical soil stabil-
izers bind the soil particles together
and may improve surface porosity.

Sediment Yield

Sediment yield represents the
pounds of sediment collected in the
gutters plus estimates of the total sed-
iment in the runoff water. It is
believed the methods used provide
good estimates of total sediment
yield from each milacre plot.

An analysis of variance and Dun-
can’s multiple range test were used to
compare differences in sediment
yield for the three test periods. Sedi-
ment yields for each collection date
were used for these analyses.

In 1977, wood fiber and wood fiber

Table 4.— Average pounds of sediment per milacre by treatment

and sampling date—mulching evaluations

Sample number

Year Treatment 1 2 3 Total
(Pounds per milacre)

1977 Straw* Verdyols vens vas suwn vws svms sos s 10 .08 .01 .19
BATK :ocn s oo v aen oo ins s con i .16 - .10 .02 28
Compost MW ... .. i 45 51 .24 1.20
Wood fiber — 1000............coo.... 93 5.25 2.58 8.76
Verdyol + Complex 50 .................. .54 .60 .06 1.20
Wood fiber + Curasol AK ............... 1.26 4.92 1.44 7.62

1) (2) 3)

1978  Wood fiber — 1500............ ..., 8.54 3.86 2.94 15.34
Wood fiber — 1000..................... 18.13 5.97 5.16 29.26
Wood cellulose . ..., 18.58 7.18 4.68 30.44
Wood fiber + Aerospray 70 .............. 12.77 5.69 4.62 23.08
Paperca sews was sarn swcsams sy ey s 865 20.38 7.58 6.16 34.12
Pellers: « s vavsoes smmwans s e sos s 38.56 16.60 12.09 51.25

(1) (2 A (4)

1979  Wood fiber + Genaqua 743 .............. .61 .10 31 .18 1.20
Verdyol ..., 1.42 .10 31 A7 2.00
Wood fiber — 1000..................... 1.64 .20 .46 .29 2.59
PAPET . x cvn sun womy s wovs s wvais ses mau 1.29 .14 37 18 1.98
ABtosmUeh s vus o san soms s swns ses ws 1.58 13 .50 .24 2.45
BUIAW oz von s vas vems sa Tt s 555 (064 oo 445 .86 .04 33 15 1.38
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Table 5.—Description of rainfall events during stabilizer evaluations

Measure-

Year Event ments Description of event
1978 1 R 0.95" in 8 hrs

2 R 0.60” in 2 hrs

3 RS 0.10” in 2 hrs—7 hrs no rain—0.50” in 10 hrs

4 R 0.10” in [ hr—3 hrs no rain—0.50" in 4 hrs

5 RS 0.33” in 22 hrs

6 R 1.05" in | hr—21 hrs no rain—0.20" in | hr

7 RS 1.35” in 3 hrs
1979 RS 0.45" in | hr

1

2 RS 0.25" in | hr

3 RS 0.85” in 8 hrs

4 R 0.15” in '4 hr.

S RS 0.90” in 14 hrs

6 R 0.25” in 8 hrs—17 hrs no rain—0.35" in | hr

NOTE: R—Runoff was measured after this event

S—Sediment was measured after this event

with Curasol AH had significantly
higher sediment yields (Table 4).
There were no significant differences
between the other treatments. Low-
est sediment yields occurred when
shredded hardwood bark and straw-
Verdyol were used.

Sediment yield for plots mulched
with the seed cleaning pellets was sig-
nificantly higher than all other treat-
ments in 1978. Wood fiber, 1500
pounds per acre, was the most effec-
tive treatment but it was not signifi-
cantly different from wood
fiber-stabilizer treatment. There was
no significant difference between
paper, wood cellulose, or wood fiber
when applied at a rate of 1000
pounds per acre.

There were no significant dif-

ferences between treatment in 1979,

Straw and wood fiber-stabilizer had
the lowest sediment yields.

RESULTS FOR
SOIL STABILIZERS
Evaluations of selected soil stabil-
izers were conducted during the

summers of 1978 and 1979. Previous
field and laboratory tests were used
to select the stabilizers used in this
study. All materials except DLR-E
and Nerosin are commercially avail-
able products. DLR-E is an experi-
mental acrylic resin and Nerosin is a
petroleum derivative from the Soviet
Union. All materials except Nerosin
were diluted with water and applied
as aqueous solutions. In 1978, the
stabilizers were applied at a rate of 50
gallons per acge. The dilution rate
was not controlled but is believed to
be equivalent: | part stabilizer to 19
or more parts water. The application
rate in 1979 was 107 gallons of stabil-
izer per acre. A dilution rate of | part
stabilizer to 9 parts water was used.
Nerosin was applied undiluted at a
rate of 1.3 tons per acre in 1978 and
1979. This material must be heated to
permit spraying through conven-
tional equipment.

Precipitation
Total daily precipitation for each
of the observation periods is shown

in Figure 2. Yearly totals were 6.45
inches in 1978 and 3.65 inches in
1979. A description of the precipita-
tion pattern immediately preceeding
the measurements of runoff and sedi-
ment are shown in Table 5. Runoff
exceeded the capacity of the collec-
tion containers for all treatments
during events 6 and 7 in 1978 and
event 4 in 1979.

Runoff

Variations in runoff volume
between stabilizer treatments were
significant in 1978 when stabilizers
were applied at a rate of 50 gallons
per acre and a high dilution rate.
Runoff following the Nerosin treat-
ment was significantly higher than all
other treatments (Table 6).
Aerospray-70 was significantly
higher than DLR-E and Soil Seal.

In 1979, when the stabilizers were
applied at 107 gallons per acre and a
[-10 dilution rate, there were no sig-
nificant differences in runoff between
treatments. The variations show that
DLR-E and Genaqua 743 had the
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Table 6.—Average gallons of runoff by treatment and

precipitation event—soil stabilizers

Precipitation event Total

Year Product 1 2 3 4 5 runoff
(gallons per milacre)

1978  Aerospray 70................. 1.78 .36 .68 2.86 .68 6.36

Genaqua 743 ...........uu.. .69 .46 .49 222 43 4.29

Soil Seal................. ... .62 22 .23 1.80 31 3.19

01 B R —— .78 .28 .37 2.37 .60 4.40

DLRE coven v v s sgoem wen g .39 .23 13 1.44 22 2.41

NETOSIN ems vwwn vws smvvemy wews 2.95 .66 .94 5.37 1.57 11.49

1979  Aerospray 70................. .59 1.76 4.24 3.58 — 10.17

Genaqua 743 . .........c...... Sl 2.02 3.87 3.31 —— 9.71

Curasol AH.................. 91 2.02 3.75 3.95 — 10.63

| ] I LS A — 1.14 2.15 5.07 5.11 P 13.47

DLR-E :i sims anan ss s s » .99 1.67 3.52 3.55 S 9.73

NEeTOBI vos s s s vus ses s » .61 2.24 5.72 5.53 — 14.10

lowest runoff volume and Nerosin
the highest.

Runoff will occur when rainfall
volume exceeds the infiltration
capacity of the soil or if puddling on
the soil surface reduces surface por-
osity. Characteristics of the crust
formed by the stabilizers and the soil

particles can affect infiltration rates
and the degree of puddling that
occurs during a rainfall event. Differ-
ences exist in the percentage of solids
in a stabilizer. Therefore, when sta-
bilizers are applied at a uniform rate,
the product with the highest percent-
age of solids could result in a crust

with lower porosity than a stabilizer
with a lower percentage of solids. It is
also possible that porosity of the
crust may relate to physical charac-
teristics of the plastic film after the
stabilizer cures. These variables were
not considered in this study.

Table 7.— Average pounds of sediment per milacre by treatment

and sampling date — soil stabilizer

Collections Total

Year Product 1 2 3 4 5 sediment

(pounds per milacre)

1978 Aerospray 70........oovunen.. .60 .21 30.35 A - 31.16
Gienaqual 743 ..o s e 21 .11 19.63 - ool 20.01
S01] BEAL: v cumon i wamere svoms s .19 .07 11.40 — S 11.66
DLR consims snms swnvmes sas s 22 .14 11.08 S P 11.44
DLR-E . iais snosn o & T .26 .06 8.61 — s 8.93
NErosiTis.: can vasi vas fead dite o .80 .24 16.81 _ _ 17.85
1979  Aerospray 70.......coiiininn 71 .07 59 .10 .05 .52
Gemagqua: 743 coox son wsenn s s .82 o 44 11 .06 1.58
Curasol AH ... v vava cas s 55 .18 42 1 .07 133
DLR o5 voss s v sevs sms 96 .81 .07 il 13 10 1.82
DLREi : sz so9s oos suins aos s .55 .28 42 .10 .05 1.40
NEroSIM. . covevenreroaarnnanes 393 .29 3.52 32 11 8.17
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Sediment yield

There were no significant differen-
ces in total sediment yield between
treatments in 1978 (Table 7). The
acrylic resins, Soil Seal, DLR and
DLR-E had lower sediment yields
than the polyvinyl acetates Aero-
spray 70 and Genaqua 743.

In 1979, the sediment yield for
Nerosin was significantly higher than
all other stabilizer treatments. There
were no significant differences
between the acrylic resins and the
polyvinyl acetates. Curasol AH and
DLR-E had the lowest sediment
yields.

During the 1978 and 1979 observa-
tion periods there was no apparent
breakdown in the crusts by weather-
ing processes. These stabilizer treat-
ments apparently will remain
effective for at least 6 to 8 weeks. This
time interval is adequate for the
establishment of an herbaceous
ground cover.

SUMMARY

Selected mulches and soil stabiliz-
ers will provide short term site pro-
tection while a vegetative cover
becomes established. This study
identified several effective erosion
control treatments utilizing long and
short fibered mulches and chemical
soil stabilizers.

The long fibered mulches are
grouped together as they effectively
dissipate rainfall impact when used
at recommended application rates.
Reclamation costs may be higher for
these materials because seed and fer-
tilizer cannot be applied at the same
time or with the same equipment
used to apply most long fibered
mulches.

Straw (1% tons/acre) with Ver-
dyol (1 ton/acre) was the most effec-

tive treatment in these evaluations.
Shredded hardwood bark (40 cubic
yards/acre) while less effective than
the straw-Verdyol treatment, was
more effective than the other long
fibered mulches. Straw (1'% tons/a-
cre), composted municipal waste (10
tons/acre), Verdyol (1 ton/acre) with
Complex 50 (130 Ibs/acre), and Ver-
dyol (1000 lbs/acre) were compara-
ble treatments. Verdyol is the only
long fibered mulch that can be app-
lied with a hydroseeder.

The short fibered mulches such as
wood fiber, wood cellulose, paper
and agro-mulch are grouped
together as they have similar physical
characteristics. These materials have
a low resistance to rainfall impact
and are less effective than the long
fibered mulches in reducing runoff
and sediment yield. An effective min-
imum rate of application for these
products is 1000 pounds per acre.
Wood fiber applied at 1500 pounds
per acre was more effective than
wood fiber, wood cellulose, or paper
at 1000 pounds per acre. Therefore,
higher rates of application may result
in less runoff and sediment yield.

Wood fiber (500 Ibs/acre) with 25
gallons of a chemical soil stabilizer
was more effective than wood fiber
applied at 1500 or 1000 pounds per
acre in reducing runoff and at least
equal to wood fiber (1000 1bs/ acre) in
reducing sediment yield. All chemi-
cal soil stabilizers used in these eval-
uations could be used with the other
short fibered mulches with compara-
ble results.

Chemical soil stabilizers provide
additional treatment options. Not
only can they be used as chemical
tacks for the long and short fibered
mulches, they are effective when used
alone. There are many products on

the market but the stabilizers used in
these evaluations have proven to be
the most effective in extensive test-
ing. The product, rate of application,
and dilution rate determine the effec-
tiveness of stabilizer treatments for
controlling sediment yield. Runoff
appears to relate more to product
than rate of application or dilution
ratio.

Consistently lower runoff was
recorded when the acrylic resin
DLR-E was used. The acrylic resins,
DLR, Soil Seal, and DLR-E were
more effective in reducing sediment
yield than the polyvinyl acetates at
application rates of 50 gallons per
acre and high dilution ratios. There
was no difference in sediment yield
when the stabilizers were applied at
100 gallons per acre ina 1 to 9 dilu-
tion ratio.

Although no direct comparisons
were made between short fibered
mulches and soil stabilizers, the com-
bined results for tests conducted dur-
ing the calendar years 1978 and 1979
provide a basis for some general con-
clusions. Total rainfall was 9.95
inches during the two mulch tests and
10.10 inches during the two stabilizer
trials. Combining total runoff and
sediment yield for the mulches and
the soil stabilizers showed a reduc-
tion in both variables of approxi-
mately one-third when stabilizers
were used. It can be assumed that the
stabilizers are at least as effective and
probably more effective than the
mulch treatments in reducing runoff
and sediment yield. This assumption
is supported by evidence from direct
comparisons of mulches and wood
fiber-stabilizer treatments. The wood
fiber-stabilizer treatments were con-
sistently more effective then the other
short fibered mulches.
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Organic and Inorganic
Amendments

Affect Vegetation
Growth on an Acidic Minesoil

ABSTRACT

Organic amendments may be
included in minesoil revegetation
treatments to produce high density
ground covers or increase the yield of
pasture and forage crops. They may
also provide an alternative to the
“topsoiling” requirements under cur-
rent surface mining laws and regula-
tions. In this study, shredded
hardwood bark, composted munici-
pal waste, and a tannery waste were
applied to an acidic minesoil. Sup-
plemental inorganic amendments
including fertilizer, agricultural lime,
and an alkaline waste from an SO:
scrubber system were applied alone
and in combination with the organic
amendments. Treatment compari-
sons were based on vegetation
response and chemical and physical
characteristics of the minesoil after
treatment. The data indicate organic
amendments are not required for
vegetation establishment but some
reduced the time required to achieve
an acceptable vegetative cover. Site
characteristics, land use objectives,
and the availability of organic mate-
rials, will determine which amend-
ment is appropriate for a specific site.

Nutrient availability, microbiolog-
ical activity, and moisture efficiency
are directly and indirectly affected by
the organic matter in a soil. Organic
matter is an important component of
productive forest soils. Many of the
less productive forest soils occuring
in the coal producing regions of the
Appalachians have relatively low
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U. 8. Forest Service (retired)

percentages of organic matter. Fresh
minesoils are generally deficient or
lacking in this valuable component.

Previous research has been con-
cerned with the use of organic mate-
rials as amendments for toxic spoils
where other treatments have failed.
Sutton (1973), Sopper (1972, 1974),
Lejcher (1974), and Scanlon (1973)
demonstrated that sewage sludge,
manure, and composted municipal
waste can be used to achieve some
degree of vegetative success on toxic
spoils.

The successful revegetation of
thousands of acres of non-toxic
minesoil using inorganic fertilizer
with or without lime, demonstrate
that organic amendments are not
essential for vegetation establish-
ment. However, it is believed that a
high density herbaceous cover can be
achieved in less time and that yields
of pasture and forage crops will be
higher when organic amendments
are used. It has also been suggested
that organic amendments provide an
alternative to the “topsoiling”
requirements under current surface
mining laws and regulations.

In this study shredded hardwood
bark, composted municipal waste,
and tannery waste were applied and
disced into an acidic minesoil. We
compared vegetation response and
chemical and physical characteristics
of the minesoil after these organic
amendments had been applied. Fer-
tilizer, agricultural lime, and an alka-
line waste from an SO: scrubber

system were evaluated as supplemen-
tal amendments.

METHODS AND MATERIALS

The three organic amendments,
shredded hardwood bark, com-
posted municipal waste, and tannery
waste, represent materials having a
wide range in physical properties and
chemical composition. Shredded
hardwood bark is a waste product
form sawmills using debarkers. The
bark is processed by passing it
through a shredding machine that
reduces the bark fragments to a more
uniform size. Bark from many spe-
cies of Appalachian hardwoods may
be included but the oaks probably
represent the greatest volume.

Composted municipal waste con-
tains all materials commonly found
in municipal garbage, including glass
and plastics. A process that includes
shredding, grinding, and compost-
ing, produces a granular product.
The composting process minimizes
or eliminates pathogenic hazards.
Potential plant and animal toxicities
are controlled by excluding indutrial
wastes.

Tannery waste contains the
organic residues and the chemical
effluents from a tannery. This efflu-
ent is discharged into settling ponds
to allow the solids to settle. It is an
alkaline material with a high mois-
ture content and the consistency of
fresh manure.

Shredded hardwood bark was
applied at a rate equivalent to 30 to

40 cubic yards per acre, composted
municipal waste at 7 to 10 tons per
acre, and tannery waste .at 7 to 10
tons per acre, air dried weight. The
bark and the municipal waste were
applied with an Estes aerospreader.
The tannery waste was spread by
hand; however, a conventional farm
manure spreader would provide a
more efficient system for spreading
tannery waste on large acreages.

A split-plot experimental design
was selected for this study. Each of
the organic amendments and an
untreated control were randomly
assigned to one plot in each of three
blocks (Figure 1). Each block had
one common side with another
block. The plots were subdivided
into four subplots. Three inorganic
amendment treatments were ran-
domly assigned to three subplots.
The fourth subplot was not treated
with inorganic amendments. Diam-
monium phosphate fertilizer (18-46-
0) was applied at a rate of 300 pounds
per acre alone, and in combination
with lime and scrubber waste. Agri-
cultural limestone, the second inor-
ganic amendment, represents a
treatment often recommended for
acidic minesoils. The third inorganic
amendment, scrubber waste, was a
waste product from an SO: scrub-
bing system, for a coal burning elect-
ric generating plant. In this system,
limestone is used to remove SO2and
other pollutants. The limestone must
be replenished periodically and the
residual material represents a large
volume industrial waste. It was
included in the study to determine its
potential for mined land reclama-
tion. The limestone and scrubber
waste had similar calcium carbonate
equivalents and both were applied at
a rate of 3 tons per acre.

The study area is located on a rela-
tively flat bench on a surface mine in
Randolph County, West Virginia. A
coarse textured shale and sandstone
overburden was top-dressed with 4 to
6 inches of soil. The top dressing was
a mixture of the B and C horizons
from a forest soil. Little or no A
horizon was found at this site. This
procedure is typical of many mining

operations in West Virginia. Labora-
tory analyses of this top-dressing
showed pH ranged from 3.7 to 4.4
and there was a deficiency of phop-
shorus. The soil texture was sandy
loam to sandy clay loam.

The organic and inorganic amend-
ments were applied, the plots were
disced, and the following seed mix-
ture was sown:

Pounds

Species per acre
“K-31" tall fescue ........ 10
Orchardgrass ............ 5
Red clover .............. 3
Alsike clover ............ 2
Kobe lespedeza .......... 5
Birdsfoot trefoil.......... 5

Crownvetch ............. 3

The study was established in May
1977. During the first three growning
seasons, vegetative yield was deter-
mined by clipping a 4-square foot
quadrat within each subplot. The
green weight of all living plants was
used to compare vegetation response
to treatments.

Prior to the third clipping, the per-
cent ground cover within each quad-
rat was estimated. The percentage of
the total ground cover contributed
by legumes was then estimated.
These two estimates were used to
obtain the percentage of each quad-
rat covered by legumes.

At the end of the first growing sea-
son the bulk density of the surface 6
inches was determined by the rubber-
balloon method. Water holding
capacity and total pore space were
determined by conventional labora-
tory methods for soil particles 2 mm
or less in size.

After three growing seasons, a
sample was collected of the surface 6
inches of minesoil in each subplot to
compare selected chemical charac-
teristics. Specific conductance and
pH were determined by conventional
methods using a spoil and distilled
water mixture. Available phospho-
rus was determined by the Bray No. |
extractant solution. The titration
method developed by Yuan was used
to determine exchangeable acidity
and aluminum. Available calcium,
magnesium, and potassium were

determined by atomic absorption
methods.

VEGETATION RESPONSE

The green weights of all plant
materials removed from each quad-
rat at each clipping date were used to
compare vegetative response to the
organic and inorganic treatments.
An analysis of variance and Dun-
can’s multiple range test were used as
statistical analyses.

During the first growing season
there was no significant difference in
yield between plots treated with the
organic amendments or in interac-
tions between the organic and inor-
ganic amendments. The inorganic
amendments significantly influenced
vegetation growth. Plots treated with
lime and fertilizer and scrubber waste
and fertilizer produced the highest
yield (Table 1). There was no signifi-
cant difference between these treat-
ments. The plots treated with lime
and fertilizer had significantly higher
yields than plots treated with fertil-
izer alone.

After two growing seasons, there
was a significant difference in yield
between plots treated with organic
amendments. Neither the inorganic
amendments nor the interaction
between organic and inorganic
amendments significantly affected
yield. The yields were highest on
plots treated with municipal and
tannery waste.

Both treatments had significantly
higher yields than the shredded bark
treatment or the control, but they
were not significantly different from
each other. The shredded bark plots
had significantly higher yields than
the control plots.

During the third growing season
both organic and inorganic amend-
ments significantly affected yields
and there was a significant difference
in yield between replications. The
interaction between organic and
inorganic amendments was not sig-
nificant. The municipal waste treat-
ment had significantly higher yields
than all other organic amendments
and the control plots. Yields follow-
ing the tannery waste treatment were

GREEN LANDS 29




higher than the shredded bark treat-
ment or the control. There was no
significant difference between yields
for the shredded bark treatment or
the control.

Plots treated with lime and ferti-
lizer and scrubber waste and fertilizer
had significantly higher yields than
fertilizer alone or the control.
Although there was no significant
difference in yield between the lime
and fertilizer and scrubber waste and
fertilizer plots the lime and fertilizer
treatment had consistantly higher
yields thar the scrubber waste ferti-
lizer treatment.

Significant differences in yield
between replications developed dur-
ing the third growing season. Chemi-
cal characteristics of the minesoil
showed the replication with the low-
est yield had significantly lower
exchangeable aluminum and availa-
ble phosphorus. Although not statis-
tically significant the replication with
the lowest yield also had the highest
median pH and mean specific con-
ductance. Exchangeable acidity and
available potassium were low and
there was no consistent trend for cal-
cium or magnesium.

Species composition is an impor-
tant consideration in treatment com-
parisons. The species of grasses and
legumes in the mixture have a range
of tolerances to toxic ions, nutrient
requirements, and compatability
with associated plants. These treat-
ments may affect each of these toler-
ance factors directly or indirectly.
The legumes are more responsive to
toxicities, nutrient availability and
competition than many grass species.
Therefore, the percentage of the
ground cover contributed by legumes
was related to the treatments. Each
of the organic amendments when
used alone increased the percentage
of legumes on the plots (Table 2). The
use of fertilizer with the organic
amendments caused a slight increase
in the percentage of legumes. The
addition of lime or scrubber waste
and fertilizer created conditions that
allowed the legumes to dominate the
cover. This occurred for all organic
amendments as well as the control.
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Birdsfoot trefoil dominated the
legume cover but red clover and
crownvetch contribute on many
plots. Alsike clover and Kobe lesped-
eza were not present after three
growing seasons although they were
included in the seed mixture. Crown-
vetch was found on all plots treated
with lime or scrubber waste. It was
also found on plots treated with
tannery waste and fertilizer.

PHYSICAL PROPERTIES

One year after treatment bulk den-
sity, total pore space, and moisture
holding capacity were determined for
selected treatment combinations. No
samples were collected on plots
treated with fertilizer alone, or in
combination with the organic
amendments.

There was no significant difference
between treatments for bulk density
or total pore space (Table 3). Ana-
lyses of the moisture holding capac-
ity show that subplots treated with
scrubber waste had significantly
lower moisture holding capacity than
the untreated control or the plots
treated with lime. There was no sig-
nificant differences in water holding
capacity between the organic
amendments.

CHEMICAL PROPERTIES

At the end of the third growing
season, samples were collected from
each subplot to assess the chemical
characteristics of the minesoils.
Parameters included were pH, spe-
cific conductance, exchangeable
acidity, exchangeable aluminum,
and available phosphorus, potas-
sium, calcium, and magnesium. All
data was analyzed statistically using
an analysis of variance and Duncan’s
multiple range test.

Minesoil pH and specific conduc-
tance were significantly influenced
by the organic amendments but not
the inorganic amendments (Table 4).
The tannery waste treatment resulted
in significantly higher values for both
variables than all other treatments.
Minesoils on the control plots had
the lowest pH values. There was no
significant difference in specific con-

ductance for the control or the
shredded bark and municipal waste
treatments.

Both organic and inorganic
amendments reduced exchangeable
acidity and exchangeable aluminum.
Tannery waste treatments had signif-
icantly lower levels than all other
treatments. All organic amendment
treatments were lower than the con-
trol. Lime and scrubber waste signifi-
cantly reduced exchangeable acidity
and exchangeable aluminum, but
there was no significant difference
between these treatments.

The analyses show the tannery
waste treatment and the untreated
control had significantly higher lev-
els of phosphorus than the bark or
composted municipal waste treat-
ments. The low levels of phosphorus
on the bark and municipal waste
plots may reflect an interaction
between the organic amendment and
the available phosphorus. The inor-
ganic amendments did not affect
phosphorus levels. There were highly
significant differences in available
phosphorus between replications
with replication means ranging from
38.4 to 9.7 ppm.

There were no significant differen-
ces in  potassium between plots
treated with organic or inorganic
amendments.

The tannery waste treatment
greatly increased calcium and mag-
nesium levels, but there was no sig-
nificant difference between the other
two organic amendment treatments
or the untreated control. The lime
and scrubber waste treatments signif-
icantly increased calcium but not
magnesium.

RESULTS

The results of this study indicate
several organic and inorganic
amendment options may be useful
for establishing an herbaceous cover
on acidic minesoil. Justification for
use of these amendments include
more rapid establishment of an effec-
tive cover and higher yields of pas-
ture and forage crops.

The time required to establish an
effective cover is an important con-

sideration on many mine sites.
Therefore, the time required to pro-
duce an effective ground cover, 1000
pounds of green forage per acre, pro-
vides a basis for reviewing the treat-
ment options.

An effective ground cover cannot
be established on this minesoil with-
out organic or inorganic amend-
ments. Acidity and exchangeable
aluminum are believed to be contri-
buting factors. The addition of 300
pounds of diammonium phosphate
fertilizer alone did not increase
yields. However, when fertilizer and
lime or scrubber waste are used an
effective cover was achieved during
the second growing season. These
treatments are also favorable for
legume growth.

When composted municipal waste
or tannery waste were used, an effec-
tive cover developed the second
growing season without the benefit
of fertilizer, lime, or scrubber waste.
Shredded hardwood bark was less
effective and required 3 years. These
organic amendments reduced active
acidity, exchangeable acidity, and
exchangeable aluminum.

The use of fertilizer with the three
organic amendments did not appre-
ciably reduce the length of time
required to achieve an effective
cover. It did increase yields when
used with shredded bark and com-
posted municipal waste.

Where lime and fertilizer were
used with the organic amendments,
an effective cover with a high percen-
tage of legumes developed the first
growing season. Scrubber waste with
fertilizer -and the organic amend-
ments were less effective than lime
but an effective cover was achieved in
the first or second growing season.
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Table 1.— Average green weight yield for three growing seasons

Organic amendments

Control Composted municipal Tannery
Inorganic No amendments Shredded bark waste waste
amendments Growing season Growing season Growing season Growing season
1 2 3 1 2 3 1 3 1 2 3
Thousand pounds per acre

Control—
No amendments " " 4 * | 1.3 4 1 5.5 4 23 4.4

Fertilizer " " .5 3 9 1.8 9 5 7.2 .8 2.1 4.7

Lime +

Fertilizer 2 1.8 7.2 1.0 1.8 7.4 1.2 2.0 9.0 1.3 1.8 9.1
Scrubber waste

+ fertilizer 3 1.2 7.1 1.1 1.9 6.0 9 2.2 1.7 9 2.0 53

* = Average less than 100 pound per acre.
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Table 2.—Percentage of ground cover provided by legumes
at the end of the third growing season

Organic amendments

Inorganic amendments Control Shredded bark Composted waste Tannery waste
percent
Control 26 34 47 40
Fertilizer 21 36 53 52%
Lime +
fertilizer BO* 68* 80* 62*
Scrubber waste
+ fertilizer 63* 68* 67* 58*
Note: An asterisk (*) indicates the occurrence of crown vetch on one or more subplots.
Table 3.—Physical properties of mine soils one year after treatment
Moisture
Treatment Bulk Pore holding
density space capacity
(g/cc) (percent) (percent)
Control
EBNLEO] « v wan wamvis wames s s v wwem e s ws 1.45 54.7 8.7
Litiie ¥ fertiliZer: s sa vus o osin sasm o vown o 1.38 59.2 9.7
Scrubber waste + fertiizer .. oo coc svwn v sann van 1.34 60.5 8.5
MEAI 167 vaii 55 5uled K5 5050 GO0 LI50 565 LIR% B 1.39 58.1 8.9
Shredded bark
Control . ..o e 1.30 - 62.6 10.6
Lime & fertilZEr, e o wawn v siasmn svess vason wos wwass 1.14 69.5 10.7
Scrubber waste + fertilizer........... ...t 1.27 62.5 8.2
MEfTan can sy vared Fvs s voR DEe 5ES VENE S 1.24 64.9 9.8
Municipal waste
Control ...t i 1.22 69.7 10.1
Lime + fertilizer. . ..., 1.07 67.5 10.0
Scrubber waste + fertilizer...............c00iiin. 1.22 65.2 9.4
MEBT s s v waves sams S0 Tos Sl e W ei e .17 67.5 9.8
Tannery waste
CONIEO oovvie s smsnns mmsem mons mpms i st od 6508 £08 0 W5 1,22 65.8 11.5
Lime +fertilizer. ..o, 1,27 61.5 10.4
Scrubber waste + fertilizer....................... 1,18 64.9 9.9
MEAT o wvs amoe e wmen simemoms Suvewamos v s 1,22 64.1 10.6
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Table 4.—Minesoil chemical characteristics
3 years after treatment

Median Specific Exchangeable Available
Treatment pH conductance acidity aluminum P K Ca Mg
(mmhos/cm) (me/100g) (ppm)
Control 39
CORTOL =n vums gown son aves awn s 060 3.8 3.0 31 43 84 26
EErtiliZer 5.5 cuw v.onn was soem sas s et 088 2.5 2.2 31 43 68 50
Lime + fertilizer ................. 031 24 2.1 52 41 338 47
Scrubber waste + fertilizer ........ 058 25 21 36 44 338 35
Mean .....ooviiiiinnnnnnnn. .059 2.8 2.4 37 43 207 33
Shredded bark 39
CONTol o5 soms emwass Sams sas fees .036 2.4 2.2 9 37 556 48
FErtlizeI 5 5 s sise s v sy oo 4 5 .028 23 2:1 41 19 61 8
[ithe +Aertifizer .o s sus smas 5% seni .092 7 6 15 35 465 65
Scrubber waste + fertilizer ........ 062 6 4 14 99 666 66
Mean .......ooiiiiiiinnnn.. .055 1.5 .3 20 47 437 47
Municipal waste 4.2
EO0HOL w5 sews survans sevs ws vems 079 3.2 2.4 12 40 159 20
FErtiliZer « « cos soes ows s asos st .034 1.8 1.6 7 30 185 15
Linie-H1ertilz8t s sam svins vas sand 079 5 4 17 35 753 27
Scrubber waste + fertilizer ........ 046 1.3 1.0 16 28 419 IS5
Mean ..........ocviiininn.. .060 1.5 1.4 13 33 379 19
Tannery waste 4.8
CORTOL w5 vawi v o ws velhiass s s 281 2 N 32 52 2290 136
e A R R L D —— 162 8 8 17 29 1364 227
Lime + fertilizér oo ooovinniansvsis 208 7 T 39 65 831 103
Scrubber waste + fertilizer ........ 158 .2 - 65 40 1447 56
Mean ............... eeeans .202 5 4 38 46 1483 130

Note: An asterisk (*) indicates a trace.
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thing does go wrong, we'll get you i .rglnla! m'
turned around fast with trained Cummins service is just a phone
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plete inventory of Genuine Pages under "Engines — Diesel".

Cummins Parts and ReCon® rebuilt  Cummins Service. Why gamble on
assemblies. We're on call 24 hours  anything else?
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mounTaINEER | EEuCcLID | Inc.
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The Symposium was concluded with the Reclamation Awards Luncheon.
Left to right are WVSMRA President Ben Greene, DNR Director David
Callaghan, OSM Region [ Director Patrick Boggs, WVSMRA Vice-
President William Raney, and DNR Reclamation Chief Pete Pitsenbarger.

Association Chairman of the
Board Lawrence Streets welcomes
members and guests to the Eighth
Annual West Virginia Surface
Mining and Reclamation
Symposium.

400 attend annual symposium

The Annual West Virginia Surface
Mining and Reclamation Sympo-
sium has been different each year.
Really, it has. It’s just the headlines
that seem the same. “Regulations
dominate symposium,” Government
topic of meetings,” etc.

Since the Surface Mining Control
and Reclamation Act wassigned into
law in 1977, the industry has been
forced to turn its greatest attention
from reclamation research to legal
compliance. At technical gatherings,
program time that might otherwise
have been spent teaching successful
new techniques, instead has been
used to coach coal operators on how
to survive the regulatory onslaught.
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So it was that the Eighth Annual
West Virginia Surface Mining and
Reclamation Symposium featured
various aspects of the permanent
program, as agreed to by the federal
Office of Surface Mining, and the
West Virginia Department of Natu-
ral Resources.

Dealing at last with the permanent

program represents a great deal of

progress. The 1978 Symposium, held
just five months after the legislation
was enacted, presented an overview
of the new law. By 1979, the interim
program was ready for analysis. In
1980, the proposed State program
was on the floor, and finally this year,
the approved permanent program.

Even this milestone doesn’t repre-
sent the end of the line. As everyone
knows, the times are-a-changin’ in
Washington, and 1982 will almost
certainly bring about a new and
improved version of the permanent
program.

Another effect of the federal legis-
lation has been to broaden the scope
of the Symposium program. Each
year the program topics have more
application to the underground
industry.

The 1981 agenda, for instance, fea-
tured presentations on bonding,
unemployment compensation, blast-
ing, groundwater monitoring, and
the NPDES program, as well as pro-
posed changes in the Clean Air Act.

Joe Morgan of EPA, NPDES

permits.

Dennis Abrams, DNR Panel.

David Flannery of Love, Wise,
Robinson & Woodroe, Clean
Air Act.

Edwin K. Wiles of the West Vir-
ginia Coal Association, Legisla-
tive issues.

ward-Clyde

Alfred M. Hirsch of Wood-

H. Herchiel Sims, Jr. of
Employers Service Corp.,
Unemployment Compensation.

Caperton Shepherd Group,
Inc., Bonding.

Ted Hillman of Princess Susan
Coal Co., Inc., Blasting panel
maoderator.

Consultants,

Groundwater monitoring.

GREEN LANDS

Ricklin  Brown of Bowles,
Mc David, Graff' & Love, Legal
aspects of coal.
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Eastern Associated Coal Corporation/Bluestone Coal Corporation (Contractor) — For the effective use of innovative
drainage control measures and exceptional reclamation on mountain top operations in Mc Dowell County. The cooperative
use and maintenance of haulroads have benefitted the entire area and successful revegetation has provided a dependable
source of hay mulch for continuing efforts.

Reclamation Awards

foat ﬁtrgmta

ﬁurfar:e gm{tnfng 'émh ﬁ.{ezlzxmnttun Association
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JES A
X
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| FEght( | 5
Special rccogmuon for exoellcnde in banstrdetion control and reclamation of a “chimney-core” :ii

i

valley fill. Completion of this pro;ect will result'in larid with tremendous future use potential, a
rare and much needed commodity in Loga.n Cmnty ; ;&

4 2 ' @ I
i ’ ‘:)Q.-\\ . ( A
: Chairman of the Board ““President

DNR Director David Callaghan (center) presents Reclamation Awards to Don Shupe (left) of Eastern Associated Coal
Corp., and George Garland of Bluestone Coal Corp.

Brent Wahlquist,
Bill Brackenridge

Carbon Fuel Company — For super-
ior reclamation accomplishment in
the conduct of permitted operation
No. 3-79 in the steep slopes of Kana-
wha County. The installation of per-
manent drainage control has
complimented the long-range envir-
onmental integrity of the entire area.

Terry McGaffee
Odell Rogers

Rebel Coal Company, Inc. — Spe-
cial recognition forexcellence in con-
struction control and reclamation of
a “chimney-core"” valley fill. Comple-
tion of this project will result in land
with tremendous fulure use poten-
tial, a rare and much needed com-
modity in Logan County.
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Marrowbone Development Company — For outstanding environmental
awareness in the overall development of a diverse mining complex in Mingo
County. The diligent employment of an accurate and practical preplan is exem-
plified by effective drainage control, dependable haulroad construction and
aesthetic preservation.

Bill Schmid, Ralph Hall, Randall Sartin

- —

Ben Henry
Omar Mining Company — For

excellence in the conduct of under-
ground and surface operations in
Boone County, typified by the instal-
lation of a well-designed and func-
tional preplan with outstanding
reclamation efforts.

Mountain Top Fuel Company —
For overall excellence on Randolph
County operations characterized by
a notable awareness of state require-
ments with particular emphasis on
water quality control and concurrent
reclamation in the environmentally
sensitive area of Shaver's Fork.

Ford Riffle

Bill Kerns

Inter-State Lumber Company, Inc.
— For exceptional cooperation, per-

formance and consistent demonstra-

tion of pride in the conduct of mining
and reclamation in Preston County.
Attention 1o detail is evident in every
aspect of operation on these permit
areas.

Lewis Ellison

Leman Kendrick

Campbell Mining Company — For
outstanding performance on opera-
tions in the sensitive area of New
River Gorge, Fayette County.
Emphasis on effective drainage con-
trol and concurrent revegetation
have provided superior and durable
products of acceptable reclamation.

Wolf Creek Coal Company, Inc. —
Special recognition for overall envir-
onmental attention in the
development of their mining com-
plex in Braxton County. This special
awareness is consistently demon-
strated by practical and cooperative
preplanning, concurrent reclamation
and noted excellence in water man-
agement practices.
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Albert Barnosky

B & B Coal Company, Inc. For
outstanding reclamation perfor-
mance during all phases of operation
on permit areas in Upshur County
with particularly conscientious
efforts in pre-planning and maintain-
ing good relationships with sur-
rounding landowners.

Bell Mining Company — For super-
ior regrading and reclamation per-
Jformance under adverse conditions
on operations within close proximity
to populated areas of Harrison
County.

Frank Miller

Richard Schwinabart

D & L Coal Company, Inc. — For
outstanding reclamation efforts in
transforming abandoned mined land
1o environmentally sound, aestheti-
cally pleasing and useful Mineral
County farmland through effective
drainage control and revegetation.
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If you want it green

Call Willco

Reclamation and Hydroseeding « Landscape Seeding
Erosion Control

Ed Williams, President

WILLCO RECLAMATION, INC.

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

Let Us Evaluate and Bid Your Next Job.
You'll Be Glad You Did!”

Approved Private Contractor Since 1972.

“Land Stabilization Specialists”
Over 30 Years Combined Experienced

David J. Ozmina Charles E. Massie

President Vice President
Professional Fisheries Biologist - 763-2134
Certified Fisheries Scientist
Certified Wildlife Biologist

Reclamation, Inc.

Tree Planting 2
li i Erosicn and
Waiesr::ir:: "o L ng Sediment Control
P. O. Box 1004 Tel. 304-253-8309 Beckley, W. Va. 25801

Like a pen that eventually wears out, your
machinery faces the same fate. So before failure
strikes be prepared by exchanging old components
for new ones through the Exchange Before Failure
Program from Walker Machinery.

For a set price with a guarantee you'll save
downtime and money with this quick and easy
replacement program. At Walker, we exchange
components like turbochargers, track rollers,
transmissions, brakes, pumps and many more, before
failure occurs.

With the Exchange Program you'll know the cost
on pre-planned replacement and avoid the need for
replacing other parts due to unexpected failure.
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Charleston, WV  Beckley, WV Parkersburg, WV Summersville, WV Logan, WV
304/949-6400 304/253-2706 304/485-4547 304/872-4303 304/752-0300

You know how frustrating it is to write with a dry
pen, and how costly it is to have a component
break down. So be prepared before failure strikes
with the Exchange Before Failure Program from
Walker Machinery. Make this program a cornerstone
of your preventative maintenance.

Call Rusty Stone at Walker for details. 949-6400.

MACHINERY

WALKER

CATERPILLAR

SALES, SERVICE & PARTS

Caterpillar, Cat and ™8 are Trademarks of Caterpillar Tractor Co.



Serving the Coal Industry for over 50 years
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128 South Second Street

304/623-3721

745 Chestnut Ridge Road

304/599-8735
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Chamberlaine

Clarksburg, West Virginia 26301

Morgantown, West Virginia 26505

Buckhannon, West Virginia 26201

INSURANCE

“TOTAL SERVICE is what we're all about”

West

Caadl Bell‘

ADVERTISING
RATE CARD

Member
Ad Dimensions
Full Page 4 columns by 13 inches $480
Display Page 3 columns by 10 inches $320
Half Page 26 column inches $280
Quarter Page 13 column inches $160
Eighth Page 6% column inches $100

Column Width — 15 Picas

Deadline (Closing Date) — 1st of each month preceeding publication
i.e. January 1 for February edition.

Member Discounts Only — No Agency Discounts

Advertising materials should be received in the form of black and white prints or negatives.

$600
$400
$350
$200
$125

WVSMRA Rate Nonmember Rate
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Association Board Chairman Lawrence Streets.

Semi-Annual Meeting

features transportation, "

markets

Over the last four or five years,
Association meetings have tended to
be seminars in how to get along with
government.

But the coal industry has other
problems as well, and some of these
were the focus of attention at the
Association’s 1981 Semi-Annual
Meeting in January at Marco Beach,
Fla.

Transportation, for instance, is a
source of continual concern to coal
operators, large and small. Rate sta-
bility, coal car shortages, and port
facility backlogs all pose serious
questions for the West Virginia
industry. These and other subjects
were addressed by Bill Bales, vice
president for coal and ore traffic of
the Norfolk and Western Railway
Co.

Market potential is another
obvious area of critical interest to
operators. The market outlook was
covered in a panel format by three
potential coal buyers, including

Leroy Gleason of Cincinnati Gas &
Electric Co., J. E. Carson of Florida
Power & Light Co., and George Ket-
terer of Jacksonville (Fla.) Electric
Authority.

The three day meeting, attended
by 300 Association members and
guests, culminated in the traditional
Saturday night banquet, which fea-
tured after dinner speaker Bobby
Bowden, head football coach at Flor-
ida State University, and former
head coach at West Virginia
University.

The program also allowed time to
indulge in Florida version of winter
sports, namely golf, tennis, and fish-
ing. Fil and Ginny Frasher did their
usual professional job in running the
golf tournaments. Golf competition
was also enhanced by the generosity
of Ray C. Call, Inc. and Mountaineer
Euclid, Inc., which put up $50 gift
certificates for the best tee shots on
designated holes.

g
Leroy Gleason, Cincinnati Gas &
Electric Co.

ti3ga -

Bill Bales, Norfolk & Western Rail-
way Co.

WVSMRA President Ben Greene.
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Kelly Faltis, shown here with her mother Carol,
celebrated a birthday at the Saturday night

banquet.

This able crew set out for a stormy day of fishing. Mike Metheny, left,
won a prize for “most bait released.” Metheny’seffort is believedto bea

Gulf of Mexico record.
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Jeanne and Lawson Hamilton.

The last order of business was the
Saturday night dance.

Jim White
warms up
Jor golf.

Golf Chairman Fil Frasher kept things moving with his
Jamous “shotgun start.”

1 &

-

Bob Bliss, men’s golf low Kim Wilburn, women’s golf ~ Danny Coppinger, men’s  Pauline Harvey, women'’s
gross. low net. golf low net. golf low gross.

The tennis finalists were, [l-r, Bert
Wolfe, Margo Teeter, Susan Bliss, and
Dave Porreca; and the winners, Susan
and Dave.
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For sales and service, call...

WEST VIRGINIA

TRACTOR & EQUIPMENT CO.
vour authorized distributor of

PIONEER

aggregate and asphalt equipment

/ @ Clarksburg /

WEST VIRGINIA
TRACTOR &
EQUIPMENT CO. \ 2

CONSTRUCTION, MINING & INDUSTRIAL EQUIPMENT
CHARLESTON 346-5301 CALL TOLL FREE 800-642-8245
CLARKSBURG 624-7511 / BECKLEY 255-2155 \

@® Charleston

Serving
West Virginia

@® Beckley

Engineering — performance — long life. Pioneer

has the reputation for being tops in all three. Now

add service — complete — frem our offices in Charleston,
Clarksburg and Beckley.

A S

From pit and quarry to pavement service that begins with

planning and ends with profitable production. From installing the
largest plant to supplying the smallest part — we're no farther than
your telephone. Call us anytime.

PORTEG...

Pioneer Division
3200 Como Avenue, S.E.
Minneapolis, Minnesota 55414 U.S.A.

GREEN LANDS

We Can
Handle

It I J.D.Hinkle and Sons, Inc.
s supplies fuel and lubri-
cants to the mining in-

dustry. Quality Union 76 products
with a reputation for efficient
service and competitive prices
mean that we can supply your
needs. Consider us also for bulk
fuel storage tanks, 2,000 to 12,000
gallon capacity and skids for
mobile or permanent installation.
J.D.Hinkle and Sons, we CAN
Handle it!

). d. HINKLE
"C&sons, nc.

P.O. Box 70 ® Buckhannon. WV 26201
(304) 472-3367

Firestone[G]
Heavy Duty Tire City is

» your complete

OH “‘e Road T"es sales and ser
vice center

pajs i 3 for Firestone

e : heavy duty. off
the road tires
that give you
.7, heavy hauls at
alow cost per
+ hour. Giveusa
call today.
Statewide, you
just can’t beat
Tire City for
expert service

Spring Street.
Buckhannon

Call 472-1312

Analysis of

o Codl

o Overburden

o Water & Wastewater

e Engineering Properties of Soils
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GREEN LANDS

ASSOGIATION

New members

The Association welcomed 19 new
members into its ranks last month at
the Semi-Annual Meeting at Marco
Island, Fla.

Among the companies approved
for membership were two general
division companies and |7 in the
associate division.

New members are as follows: Gen-
eral Division—Elk Run Coal Co.,
Inc.; Sierra Coal Co.; Associate
Division—Appalachian Surveying,
Inc.; B.R.J., Inc.; John E. Caffrey;
Chemply—Division of United
Chemicals, Inc.; Cobre Tire Co.;

Commercial Union Assurance Co.;
Commonwealth Laboratory, Inc.; E.
D’Appolonia Consulting Engineers,
Inc.; Employers Service Corp.; Engi-
neering Services, Inc.; Ergon, Inc;
Evergreen Helicopters, Inc.; FIL-
RECO; GEO Consultants, Inc.; Hol-
ley, Kenney, Schott; Jasper Engines
& Transmissions, Inc.; Patton, Har-
ris, Rust & Guy.

One change was made in the Board
of Directors, with Dave Morrison
stepping in for the retiring Fred
Toothman as the representative from
Western Pocahontas.

Association Board Chairman Lawrence A. Streets (right) presents a check for
$1000 to West Virginia DECA Advisory Council Chairperson Katy Kesler, and
DECA Student President Mark Bates. The money will fund a scholarship
awarded to the winner of a coal education competition run by the student

organization.

MOTEBOOL

Coal miner’s party

This year’s Annual Meeting will
include a coal miners’ theme party,
and your help is urgently needed with
decorations. We need signs, posters,
small replicas of equipment, and any
other props easily transferred from a
coal mine to a ballroom. If anyone
can help, please contact Patty Bruce
at the Association office as soon as
possible.

“Coal Men” postponed

Due to the unexpectedly pro-
longed strike, the annual “Coal Men
of the Year” Dinner has been post-
poned. Originally set for June 5, the
Dinner has been rescheduled for
August 27, at the Lakeview Inn and
Country Club, near Morgantown.
The membership will be advised of
program and ticket information at
the appropriate time.

The Association sponsored a con-
testant in the recent “Mrs. West Vir-
ginia” compelition, and came out a
winner. Actually, it's Mrs. Shirley
Weaver of Fairmont who deserves
the credit. She’s the one who cap-
tured 2nd runner up in the annual
pageant.
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WHY ARE
COAL OPERATORS

TURNING TO THE
McDONOUGH CAPERTON
INSURANCE GROUP?

WHO ELSE

. . . is uniquely capable of
handling all of these insurance needs?

+ General Liability Insurance for Underground
and Surface Operations

- Auto Liability and Physical Damage Coverage

- Rolling Stock and Equipment Coverage

» Real and Personal Property Insurance

+ Loss of Earnings Insurance

+ Builders Risks Insurance

+ Bonds
+ Workmens Compensation Administration

« UMWA Benefits

mMCcooNouGHH
CarPEerRToON
SHerHerRN
GROUP

1014 Kanawha Boulevard E., Charleston, West Virginia 25326

Offices in: Charleston - Beckley - Parkersburg - Wheeling - Fairmont - Washington, D.C. - Bermuda BWI.

SITE PREPARATION
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Stowers Excavating, Inc.

Facing the demands of rugged,
mountainous terrain in Central West
Virginia, Stowers Excavating, Inc. of
Hamlin, W. Va., turned to International’s
TD-15C dozers to meet the requirements
of site preparation and reclamation work
on gas and oil drilling projects in Putnam
County, W. Va.

When Appalachian Exploration Develop-
ment (AED) a division of Cabot Gas,
contracted with Stowers to meet the
preparation requirements for their 40-plus
gas well drilling project, Wylie Stowers and |
his sons, Lyle and Greg, immediately
acquired the six dozers from Rish.

+gg gt

Relies On TD-15C Flee

Factors influencing the decision were
several including a favorable experience
with another International crawler, a
TD-20E; a preference for the undercar-
riage and roller frame of the TD-15C
compared to competitive makes; and pro-
duct support services by the Rish branch
in St. Albans.

Important Factors

In EQuipment Purchases

e Frostburg, MD

CONSTRUCTION i|
EQUIPMENT GROUP B

s N GNE PEOPLE, EQUIPMENT, SERVICE

EQUIPMENT COMPANY

e Bluefield, WV  Beckley, WV e

St. Albans, WV e Clarksburg, WV e Parkersburg, WV




