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FOREWORD

This report was prepared by The Pemnsylvania State University,
University Park, Pennsylvania under USBM Contract Number S0144111.
The contract was initiated under the Coal Mine Health and Safety and
Advancing Coal Mining Technology Programs. It was administered under
the technical direction of the Division of Mine Systems Engineering
with Mr. Lawrence L. Davis acting as Technical Project Officer.

Mr. J. A. Herickes was the contract administrator for the Bureau of
Mines.

This report is a summary of the work recently completed as part of
this contract during the period June 29, 1974 to March 28, 1975.
This report was submitted by the authors on March 28, 1975.
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INTRODUCTION

During the project period June 1, 1974 to February 28, 1975,
six conferences were held on Contract No. S0144111, "“A Study of
Research and Development Needs of the Coal Mining Industry on a
Priority Basis':

1. "Conference on Research Priorities for Mining
Oriented Universities,'" University Park, Pa.
June 10, 1974.

2. "Conference on Research and Development Needs
for Surface Coal Mining," St. Clairsville, Ohio,
July 26, 1974.

3. "Conference on Research and Development Needs
for Deep Coal Mining,' Fairmont, W.Va.,
September 6, 1974.

4, "Conference on Research and Development Needs
for Anthracite Coal Mining,' Hazleton, Pa.,
October 4, 1974.

5. "Conference on Research and Development Needs
for Coal Mine Health and Safety,'" Monroeville, Pa.
November 15, 1974,

6. "Conference on Research and Development Needs
for Environmental Control in Coal Mining,"
University Park, Pa., January 3, 1975.

The format was basically the same for each seminar. Principally,
seminars were conducted in various coal producing areas in an
attempt to get out among producers. At least one month before
the scheduled event, invitations were extended to individuals

and organizations thought to have the greatest interest in the
specific subject area, with a hoped for number of participants
between 20-25. Approximately two weeks prior to the conduct of
each seminar, an agenda was distributed to those indicating an
interest. While the seminars were basically unstructured, the
agendas were provided to stimulate some advance thinking on the
more pertinent areas. The agendas for each seminar are appended.

A list of the registrants for each conference is also ap-
pended. As can be seen, it was very difficult to maintain enroll-
ments exactly in the desired 20-25 range, and thus enrollments
were as little as 14 and as many as 42, with an average attendance
of 25. However, the range of attendees for each conference was
not ~that great to prove detrimental. More disappointing was
the varied response to invitations. Coal producing companies
did not participate to the extent envisioned. Furthermore, even




those representatives attending generally did not provide a
great amount of input, although there were notable exceptions.
The arguments given for not attending was the shortage of man-
powver in the industry, not permitting the freeing of personnel
to participate in such meetings. Also, participants felt con-
strained from too active participation for fear of revealing
propriatary information.

While the idea of going out to industry was a noble one,
experience would indicate that choice of location should be
tempered somewhat by practicalities. During many of the con-
ferences in the more remote areas, those attending from afar
had difficult plane-car rental arrangements. In the future,
therefore, it is recommended that consideration should be given
of locating the conferences near airports for the convenience
of those arriving from afar.

EXTERNAL FORCES

It is difficult in such conferences to eliminate extraneous
discussion especially when it influences greatly the development
of the main theme. Unless one recognizes the factors, it is
difficult to understand the response or lack thereof from the
producers to support and initiate R § D efforts. Rightfully or
wrongly, the coal producers feel persecuted relative to health
and safety requirements and environmental considerations. This
has created such anxiety within the industry that the necessary
risks of opening up new mines are not being assumed, and unless
a more clearcut national energy policy is established, there 1is
little likelihood of much real expansion in the future. Too
many operators feel that one will not be permitted to either
mine or burn coal to justify the huge capital investments for
new mine development.

The Federal Coal Mine Health and Safety Act of 1969 (Public
Law 91-173) has had a serious impact on productivity although it
is probably unfair to blame the entire loss of production on
this one factor. Nevertheless one should recognize that certain
features of the law are beyond present technology and others are
of varied dubious safety benefit. It is hoped that future
amendments will rectify these problems. It is widely recognized
that the safest mine is the most productive mine and vice versa,
and it is not suggested that the law be weakened. It is just
recognized that production may be seriously hampered by the con-
commitant improvements in health and safety, and in fact, some
parts may create greater hazards than was intended to be
eliminated.
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The industry recognizes the need for measures that would
protect the environment. However, a distinction must be made
between preservation of environment and the extraction of
vitally needed minerals with adequate reclamation and rehabili-
tation. Our nation cannot exist without the development of its
mineral resources and a suitable compromise must be made between
energy and environmental needs. Thus, the responsible element
of the industry recognizes the need for suitable but not repres-
sive legislation.

Another most difficult barrier to increased production
capability of the industry is the inability to obtain equipment.
Orders for underground continuous miners are back ordered at a
minimum of two to three years while for primary stripping equip-
ment, deliveries lag orders by five years. In addition, severe
shortages of such items as roof bolts and AN-FO explosives have
resulted in serious production suspension. Spot shortages of
pipe and other items have proven serious. In short, a national
energy policy is needed to establish priorities in supplying
essential industries.

While R § D efforts are recognized as vital, in each con-
ference the lament of suitably trained manpower and the need
for education and training emerged. Although this was beyond
the subject matter and therefore will not be referred to further
in the report, it would be a mistake not to allude to how serious
such matters were considered by the participants. During the
remainder of the report, specific areas will be dlscussed
Generally, unless referred to otherwise, the report is ba51cally
responsive to the bituminous coal mininO industry

ROOF SUPPORT

Roof falls result in a greater number of fatalities than
any other source, and it was therefore appropriate that an ex-
tensive research and development effort was universally recog-
nized as a primary need. It was recognized that accidents can
be eliminated by

(a) developing suitable monitoring equipment for
early warning purposes,

(b) install a high degree of discipline so that
no one goes under unsupported roof for any
reason, and

(c) improve existing support techniques and develop
more reliable new techniques to avoid falls.
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It was pointed out that a considerable amount of money has
been spent in an attempt to develop suitable monitoring equip-
ment with little success. Furthermore, the complexities of the
problem are such that there was quite widespread opinion that a
completely reliable monitoring device was not conceivable in
thé near future. Therefore, while efforts should continue to
develop such installations, it is felt that spectacular results
should not be anticipated in the near future,

There undoubtedly will always be human errors where indi-
viduals will go under unsupported roof, so therefore the amount
of unsupported roof should be minimized for optimum effect.
This leaves (c) as the best approach to development of more
foolproof support systems.

It is recognized that roof bolting has had a tremendous im-
pact on improved safety in the industry, but it is also recog-
nized that a tremendous amount of refinement 1s necessary to
provide even more effective support. Better mechanical anchor-
age is desired and cheaper grouted bolts must be developed.
However, more novel designs that would achieve more effective
- full-hole anchorage are required while improving the speed of
installation. In short, better support materials must be
designed. '

Any number of studies reveal that the bottleneck leading to
reduced productivity is the bolting cycle. While better drills
and bits have become available and twin boom drills are avail-
able, generally speaking, roof bolting still remains as the
bottleneck. Therefore, an entirely new concept has to be de-
veloped apart from the present cycling of roof bolter and miner
from alternate places. A concurrent system of bolting must be
developed and various designs are suggested. Most would divorce
the bolter from a direct continuous miner mount. Instead, it 1is
recommended that bolters be provided as an integral part of a
self-advancing shield system or perhaps an integral part of a
shuttle car to provide surge capacity with an appropriate canopy
or shield to provide the necessary temporary support required
prior to the permanent support installation.

VENTILATION

While roof control was recognized as the area requiring
the greatest R § D effort, ventilation was a close second.
Mining at greater depth and at faster rates of penetration
with machines that produce finer coal has resulted in a greater
incidence of gas and dust. Ventilation is the primary means
of controlling both of these problems.
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While the area of primary distribution is not the greatest
problem, improvements can be made., Development of better drills
to be able to sink air shafts closer would be beneficial. Tun-
nel driving machines that would permit larger more optimally
shaped entries and thus reduce spans improving roof control
would be beneficial, Improved stoppings and other control de-
vices, installations and materials to cut down leakages would
also be important.

It is in the face area, however, that is, from the last
open crosscut to the face that the greatest energies must be
expanded. The law requires that the line brattice or vent tub-
ing be kept within 10 feet of the face at all times — very dif-
ficult to do in most instances. When mining with a 10-ft wide
machine employing two passes, the length of the slot must be
kept to 10 feet, because thereis virtually no way of maintain-
ing a line brattice within the slot. This entails considerable
maneuvering of machine and therefore lost time. It is recom-
mended that the mining machine be designed so that ventilation
can be advanced with the machine automatically. Using a tubing
terminating near the bits with an expandable connection to the
rigid tubing system is to be recommended. There is no room on
machines for this modification and the machines must be design-
ed for the mount. Such similar schemes for automatically ad-
vancing ventilation with the movement of the machine is
essential.

FACE HAULAGE

While the greatest number of accidents result from roof
falls, haulage accidents are a very close second and even has
held the dubious honor for the highest position in one year.

Also, the standard of the industry is the shuttle car, an in-

|
|
|
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termittent haulage device. Equipped with a trailing cable,
the shuttle car is limited in reach and versatility. Also,
the trailing cable is a hazard source as well as the result
of production delays.

To increase the reach and versatility a R § D effort is
needed to obtain a better mode of power for the shuttle car
or similar wheeled vehicles. Improved battery development
that would avoid premature discharge during the shift and
therefore delays in battery changes plus greater power to be
able to add some of the niceties such as power steering, ele-
vated discharge, etc. is needed. An alternate to battery
shuttle cars is the use of diesel powered cars. More research
and demonstrations are needed to insure the safe and healthy
operation of diesel equipment in mining environments.
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The stretch car in conjunction with concurrent rcof bolting
has already been indicated. Needed is a reliable continuous
transportation system. While a number of these has been intro-
duced and re-introduced in recent years, they all secem to suffer
from a lack of reliability and versatility. Cascading types de-
mand close adherence to a very constrained mining plan and bolt-
ing is usually difficult unless two bolters are used. While the
continuous belt conveyors that are extendable offer a greater po-
tential, an inability to design a suitable cornering device has
been a severe detriment. Certainly, R § D to develop a reliable,
versatile, flexible, and reasonably priced continuous haulage
system remains vital,

CONYENTIONAL MINING

While the trend to continuous mining in recent years would
tend to indicate a nearly complete extinction of conventional
mining in the near future, this is not seen to be likely by the
experts. In fact, the legal requirements, union demands, and
deteriorating natural conditions might indicate a reversal in
the trend with an upswing in conventional mining. Since venti-
lation legal requirements combined with inadequate technology
has virtually eliminated continuous miner cuts in excess of 10
feet in length, the typical continuous miner cut is now virtual-
ly the same as with conventional mining, leading to equal delays
in place changes. If crew sizes are successfully raised to near
conventional units, as appears to be largely advocated by the

~ United Mine Workers of America, two of the greatest gains ob-
 tained with continuous mining will have been eliminated and some
of the lost features in the relative lack of versatility with
continuous miners looms larger, especially if some advances can
be made in some of the conventional unit operations.

The haulage cycle has been reviewed already so will not be
discussed. However, an alternate to the cutting cycle might be
the use of a burn cut with a center auger hole providing the
free face. Auger and long hole drills could be mounted in a
jumbo configuration. With such equipment, the drilling of a
long hole becomes feasible not requiring the movement of a
cutting machine with each 10-ft. cut. Also, combined with such
a cycle could be the use of AN-FO explosives underground. An
auger hole could be drilled from 100-200 feet in length at a
single set together with long blastholes and blasted in appro-
priate stages exceeding the conventional 10-ft. cut if so de-
sired. While appearing only to modify one unit operation with
this arrangement, actually the potential goes much further.

It could provide sufficient flexibility to alter completely
the present unit operations with conventional mining and pro-
duce more highly productive systems by minimizing delays




associated with traditional cycling. For example, it 1s en-

visioned that load-haul-dump units could replace loaders and

shuttle cars and with the elimination of the cutting and coal
drilling cyle, various new schemes could be tried.

The fact of the matter is that there will always be those
natural conditions best suited for conventional mining. This
is especially true with coal seams that possess hard intrusions
or impurities and that vary widely in thickness. Thus the need
for improvements in the conventional mining cycles will always
remain.

ANTHRACITE MINING

The tremendous amount of water to be handled in underground
anthracite mining operations is recognized as a great handicap.
Since barriers between mines are either non-existent or so small
as to permit water permeation, the net effect of any remaining
active operation is to dewater a region. As the number of op-
erations dwindled in a given district, additional burdens were
placed on those remaining until the situation became intolerable,
and the final result has been the almost complete demise of
underground mining. Not only must the water be pumped but it
also must be treated since industrial wastes cannot be discharged
into any streams of the Commonwealth, and mine water is classi-
fied as an industrial waste. Except for some possible isolated
areas, mostly in the southern field, it is felt that a govern-
ment subsidy to pump and treat water is a virtual necessity if
the anthracite mining- industry is to be revived.

There is a considerable difference of opinion concerning
the direction research and development should take in an attempt
" to revitalize the anthracite mining industry. A minority believe
that government subsidy to handle the water alone is sufficient
to encourage the opening of new mines today. However, most feel
that while this may be true at today's highly inflated coal
prices, coal prices have already dropped significantly from the
recent highs and probably will go lower. Thus for an economi-
cally viable industry in the future, the present relatively
costly minimally mechanized systems of mining must be replaced
to achieve cost reductions through greater productivity.

Suggested R § D efforts run the gamut from modifications
of existing systems to entirely new concepts. In the former
area, rock tunnel driving equipment is recommended for driving
the traditional rock haulways. However, the very difficult
Pottsville conglomerate is a formidable task for any boring
machine, and it is questionable whether this system of mining
can be made economically feasible, although it is recognized
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that some rock work will be necessary with any system of mining.
The use of long hole drilling to a burn cut has proved attrac-
tive in the past and probably could be refined greatly with the
better raise driving and augering equipment available today,
although this method is not attractive from the conservation
standpoint. Thus longwall has been touted as a better substi-
tute, with and without gob packing. However, in spite of the
heralded activity in pitch mining abroad, the ability to pro-
vide adequate self-advancing supports on heavy pitches has not
been demonstrated. Thus while longwall mining may be an answer
to pitch mining in the anthracite area, it requires a consider-
able capital risk investment which seems to be lacking at
present. There also seems to be a question whether the roof
can be controlled on pitches without backfilling the gob. Un-
fortunately, there is no fool-proof cheap way of determining
some of these factors short of an extensive demonstration
project.

Hydraulic mining has always appeared to be an attractive
alternative on steep pitches and should be explored for anthra-
cite. Earlier pioneering efforts by the Bureau of Mines proved
that coal seams could be mined utilizing practical water pres-
sure (4000 psi). Also, hydraulic mining is successfully
practiced in a Canadian operation utilizing water at rates of
1500 gpm and at pressures approaching 2000 psi. Of course,
anthracite coal is harder and perhaps other pressure-quantity
distributions would be required. Furthermore, utilizing water
power alone might not be the most economic route to follow but
may have to be accompanied by the use of supplementary drilling
and blasting.

Of course, 1irrespective of production techniques, a cer-
tain amount of development will be required. Past studies
utilizing a boring machine loading onto a chain conveyor with
steel arch support did not prove feasible. However, alterna-
tives to the use of borers do exist today eliminating some of
the clearance problems due to convergence. These will have to
be explored and demonstrated to be effective.

Presently, most anthracite production is obtained from
strip mining and surface mining still offers considerable po-
tential. The multi-seam situation prevailing in most areas
might permit mining by the open pit method. While the economics
of carrying the overburden might prove favorable, the ecologi-
cal problem would have to be carefully assessed. This too
would involve a considerable research effort.




STRIP MINING

. Approximately 50 percent of the U.S. annual coal produc-
tion comes from strip mining, a figure that is expected to Dbe
maintained if not increased in the future. Therefore, research
and development efforts that would affect improvements in
health, safety and productivity in strip mining would be signifi-
cant contributions.,

Except for the bucket wheel excavator which to date has had
limited application in this country, the production technique
has been cyclic whether utilizing dragline, shovels or other
minor equipment. Eliminating lost swing time could signifi-
cantly improve production. This would require extensive revi-
sion to new equipment and probably require the employment of
belt conveyors as stackers. The objective would be to try and
obtain a continuous loading capability with the primary strip-
ping equipment. This calls for considerable machine development,
a task most machine manufacturers are unwilling to take when
orders are already back logged for five years or more.

In addition to hardware development, basic studies are
necessary to better conduct the digging or loading function of
strip equipment. Obviously, the cutability of the overburden
affects the choice of equipment and the various parameters must
be assessed.

Because of simultaneous reclamation requirements with pro-
duction, the use of tandem equipment becomes more attractive.
However, the uitimate deployment of equipment is very risky and
the ability to use digital computer simulation programs to try
out a prospective system before it is purchases is paramount.
However, good input data must be obtained for the program if
the results are to have any value. Thus analytical methods of
operation research can be very beneficial.

" Considerable work needs to be done in determining good
reclamation procedures. Unfortunately, sometimes legislation
is so rigid that there is little opportunity to experiment.
Yet, special equipment such as rock pickers for segregating
the top soil from rock prior to stockpiling or after it has
been placed back on the waste. 1In fact the whole area of ero-
sion control and revegetation requires careful study.
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IMPROVED MINE ENVIRONMENT

Mining affects both the internal and external environments,
the former having a direct effect on the health and safety of
miners while the latter affecting the ecology has a detrimental
effect on society in general. The internal environments will
first bBe considered.

Mining to greater depth with modern mining machines cap-
able of high penetration rates and generally producing greater
fines has aggravated the gas and dust problems, a trend that is
expected to continue. Therefore, the old ways of handling these
problems may be inadequate requiring either more refinement
through modification or the development of new concepts entirely.
The aggravated methane problem coincides with a critical short-
age of natural gas and thus it is timely to look at solutions
that would help alleviate both problems simultaneously, and
methane degasification appears as one solution.

It has been demonstrated that methane can be obtained equiva-
lent in quality to commercial pipeline gas by drilling vertical
holes into virgin seams prior to mining. Stimulation techniques
have shown that the permeability of coal seams can be greatly
increased producing higher yields. However, the number of holes
drilled to date and the amount of stimulation done have been in-
adequate to assess completely those techniques that provide
optimum yield at the least overall cost. Also, experimentation
on slant hole drilling techniques or side drilling techniques
to Increase hole surface area in the coal seam to increase
methane collection is needed. Such holes drilled from the sur-
face and remote from the mining activity provide the least pos-
sible hazard to the coal mining operation.

Economically, however, the drilling of horizontal holes
from outside return entries ahead of and to the side of mining
for demethanization purposes looks attractive economically.
More work needs to be done on improving the directability of
the drills for long hole drilling and perhaps utilizing per-
forated tubing to avoid hole closure, and assessing the feasi-
bility of using stimulation techniques should be explored. One
of the problems of internal collection has been the hazard in-
troduced by the collection system underground. However, it would
appear that the technology using monitoring equipment with
automatic shutoff valves is sufficiently advanced to minimize
such hazards. However, more work in this area should be con-
ducted even apart from a demethanization program.

Some coal seams are known to liberate very little methane
gas from vertical holes drilled into the virgin seam but pro-
duce tremendous quantities of gas in the gob area once caving
occurs. Work needs to be done to establish mining plans to
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isolate such gobs to maximize the gas collected. While most of
these gob gases have lower Btu values than when collected from
virgin seams (600 vs 1000 Btu per cu ft), the lower Btu gas is
suitable for petrochemical purposes and even for firing on the
site. Therefore, entirely new industries needing low Btu gas
could be situated above a mine site. :

Another solution to more effectively diluting the methane
gas emitting from coal seams is to look at the present method
of entry driving and make appropriate changes. With today's
number of units in operation in a given mine, the need to carry
12-16 main entries is not uncommon. However, designing such
entries with unfavorable W/H ratios and large spans create
severe roof problems. Utilizing large circular holes could re-
duce the number of entries required, improve friction factors
and minimize rubbing surfaces while improving roof stability.
For example, one 20-ft diameter entry could be substituted for
4- 4 x 20 ft. entries with vastly improved roof conditions.

The development of suitable tunnel driving machines could thus
affect great economies.

Once respirable dust is generated and airborne, it will
never settle out. Therefore, an ounce of prevention is worth
a pound of cure and more attention needs to be focussed on
minimizing the generation of dust. In a project funded by OCR,
the authors demonstrated the very significant differences in
size consist, as well as yield and impurities, between conven-
tional and continuous mined material. Undoubtedly, similar
studies of various continuous mining equipment and even with
different bit lacings with a given machine would indicate sig-
nificantly differing results. Also little has been done to
match the machine to the seam. It would appear that consider-
able basic and applied research are necessary in this particu-
lar area.

External manifestations include the effects of subsidence,
drainage, mine fires and refuse piles. All of these are affect-
ed by the basic mining plan. Designing mines to obtain the max-
mum extraction ratio employing suitable barrier pillars with
partial mining extraction may appear inconsistent, but more work
should permit this. Utilizing the critical area of mining con-
cept, such mines can be changed to avoid surface subsidence
effects, caving to aquifers and subsequent spontaneous combus-
tion and firing of gob areas. Research is necessary to de-
termine the critical factors affecting these problems: width
of excavation, size of barrier pillars and depth. It may also
be economically feasible to selectively backfill with refuse
to seal and isolate gob areas for methane collection. Such
sealed chambers may also prove to be repositories for the yel-
low boy precipitate resulting from water treatment that appears
to be so difficult to dispose of. Thus several problems might
be solved with one approach.




GENERAL NEEDS

While the tendency is to try and develop innovative methods
and thus provide dramatic breakthroughs through rescarch, the
low availability of mining machinery gives pause to try and im-
prove present techniques. Thus computer oriented analyses of
mining systems become desirable, However, there is the great
danger that these will become monsters because of an attempt
to over sophisticate with complex mathematics and unnecessary

and dubious functional relationships.

tion with this warning as a guide are:

Some specific applica-

1. Develop programs for scheduling and control of

labor, materials, maintenance

program.

2. CPM/PERT type anaiyses of unit operations.

3. Develop equipment replacement models for mining

equipment.

4., Time study manuals for continuous miners, bolters
and continuous and longwall mining systems. The
Penn State conventional mining manual was thought

to be a good format to follow.

5. Develop programs such that data, once acquired for
any program, can serve as input to several programs,
i.e. efficient use of computer memory, and acquired

data.

However, there are other factors
recognized as affecting productivity,
must be ordered on a priority basis.

have qualitatively assessed that idle
roof conditions and therefore must be

possible combinations.

6. Develop simple rules and guidelines to interpret
computer-output for changing input conditions.

that are not readily
health and safety and

For example, most miners
periods greatly aggravate
eliminated if possible.

Thus a number of other analyses are needed such as:

1. A "Value Engineering'" type analysis of the various
provisions of the hecalth and safety act to find
the relative ordering of these provisions with
regard to their contribution to health and safety.

2. Evaluation of 7-day 21-shift work week with yarilous




(a) Crews working four 1Q0-hour shifts a week,
(b) Management and work structure for (a).
(c) Stand-by units for maintenance for (a).

e.g. present system, is say 7 units, 5 days
a week. One can visualize a system of
5 units, 7 days a week with 2 stand-by
units.

3. Identification of externalities affecting mine
production, and suggestion for eliminating these.

e.g. (a) Equipment availability from manufacturer,
(b) Transportation by railroad.

(c) Price structure stability.

CONCLUSIONS

In summary, the concensus is largely that research efforts
in mining have been too little and too late and a considerable
effort is required in all areas. Research should be considered
on near-, intermediate- and long-term bases. Considerable re-
finement is necessary with existing systems to increase avail-
ability of machines and improve productivity, health and safety.
These fall into the category of how best to advance face ventila-
tion, how to assess better roof bolt anchorage, etc. Intermedi-
ate research sould focus on developing novel concepts of face
ventilation and roof control far different than presently exist-
ing. Finally, that long term research should be conducted to
develop highly sophisticated system providing as much remote
control and automation as possible. These would differ markedly
from and be completely unrecognizable from the existing systems.

A glance at the U.S. Bureau of Mines research program re-
veals that the suggested mix above does exist but patience must
be practiced because research and development results appear
slowly and can't be produced on a crash basis, unless huge sums
are expended as per the moon space program.




CONFERENCE ON RESEARCH PRIORITIES
for

MINING ORIENTED UNIVERSITIES

June 10, 1974

onference begins at 9:00 a.m. in Room 244 Deike Bldg., The Pennsylvania State
University, University Park, Pa.
AGENDA
. Welcome and Explanation of Objectives of the Conference -
Robert Stefanko, Professor of Mining Engineering and Assistant Dean,

The Pennsylvania State University

. Research Philosophy and Concern of the U.S. Bureau of Mines -
J. J. Yancik, Assistant Director for Mining Research, USBM

. Present and Future Research priorities as Viewed by the USBM -
William Schmidt, Head, Technology Transfer Group, USBM

Status of Mineral Engineering Research and Education Bill =
| Alvin Van Valkenberg, Coordinator, USBM University Relations

. Remainder of day in free forum exchange of ideas.

SOCIAL EVENTS

:30 pom. - Suhday, June 9, 1974 - Dinner at the Sheraton Motor Inn.
:30 a.m. - Monday, June 10,1974 - Continental Breakfast, 244 Deike Bldg.

:15 p.m. - Monday, June 10,1974 - Lunch at the Nittany Lion Inn.
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Conference
on
Research and Development Needs for Surface Coal Mining

Place: Holiday Inn, St. Clairsville, Ohio
Time and Place: 8:30 A.M. -5:00 P.M., July 26, 1974

AGENDA

8:30 ALM. - 9:00 A.M. Registration — Coffee and pastries
will be available at this time
9:00 A.M, ~ 12:00 P.M. Free Form Discussion

12:00 P.M. - 1:30 P.M. Lunch at the Inn

1:30 P.M. - 5:00 P.M. Free Form Discussion

The meeting is planned as a workshop so no formal presentations

are listed although undoubtedly directed discussions will be pro-
vided by the conference organizers, R. Stefanko, Assistant Dean

for Continuing Education and R. V. Ramani, Associate Professor of
Mining Engineering, both of The Pennsylvania State University.

The general object of the conference is to determine what areas

of research might be most fruitfully supported by the U.S. Bureau
of Mines which has received a sizeable appropriation from Congress
for this purpose.

A brief outline of the material to be discussed includes:

1. Pre-Planning and Development 6. Reclamation

2. Drilling 7. Environmental Impact

3. Blasting : 8. Health and Safety

4, Stripping 9. Legalistic Restrictions
5., Load-Haul 10. Mining Methods

We would hope that you might come to the conference having given
some thought to the following questions since these are some of the
points we would like to discuss:

1. What is the primary restriction limiting an expansion of
surface mining production?

2. What do you think should be done on research and develop-
ment for an action program?

3. What unit operation deserves greatest attention? What
direction?

4. What natural conditions (rainfall, soil condition, etc.)
affect your reclamation procedures and what research and
development effort is neceded to solve some of the problems?

5. What information difficult or impossible generally to get
is necessary to plan surface mines effectively?
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Conference e
on

Research and Development Needs for Deep Coal Mining

Place: Holiday Inn, Fairmont, W.Va.
Time and Place: 8:30 A.M. - 5:00 P.M., September 6, 1574

AGENDA

8:30 ALM. - 9:00 A.M. Registration — Coffee and pastries will be available
at this time

9:00 A.M. - 9:30 A.M. R. Stefanko — Introduction and statement of objectives
9:30 AM., - 12:00 P.M. Free Form Discussion

12:00 P.M. - 1:30 P.M. Lunch at Inn

1:30 P.M., - 5:00 P.M. Free Form Discussion

The meeting is planned as a workshop so no formal presentations are listed al-
though undoubtedly directed discussions will be provided by the conference or-
ganizers, R. Stefanko, Assistant Dean for Continuing Education and R. V. Ramani,
Associate Professor of Mining Engineering, both of The Pennsylvania State Uni-
versity. The general object of the conference is to determine what areas of
research might be most fruitfully supported by the U.S. Bureau of Mines which
has received a sizeable appropriation from Congress for this purpose.

A brief outline of the material to be discussed includes:

1. Unit Operations in Room and Pillar Mining

Cutting Face Haulage
Drilling Continuous Mining
Blasting '

2. Auxiliary Operations in Room and Pillar Mining
Ventilation Power Distribution
Roof Support Main Haulage

3. Longwall Mining
4. Shortwall Mining
The above list is not meant to be comprehensive and we would hope that you might

come to the conference having given some thought to the following questlons since
these are some of the points we would like to discuss:

1. What is the primary restriction limiting an expansion of under-
ground mining production?

2. What do you think should be done on research and development for
an action program?

3. What unit operation deserves greatest attention? What direction?

4. What natural conditions (roof, bottom, seam impurities, etc.) af-
fect your operational procedures and what research and development
effort is needed to solve some of the problems?

5. What information difficult or impossible generally to get is neces-
sary to plan deep mines effectively?
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Place:

Time and Date:

Conference

on

Research and Development Needs for the Anthracite Mining Industry

Holiday Inn, Hazlieton, Pa.

8§:30 A.M. - 5:00 P.M., October 4, 1974

AGENDA
8:30 A.M. - 9:00 A.M. Registration — Coffee and pastries will be available
’ at this time
9:00 AM. - 9:30 A.M. R. Stefanko — Introduction and statement of objectives
9:30 A.M. - 12:00 P.M. Free Form Discussion
12:00 P.M. - 1:30 P.M. Lunch at Inn
1:30 P.M. - 5:00 P.M. Free Form Discussion

The meeting is planned as a workshop so no formal presentations are listed al-
though undcubtedly directed discussions will be provided by the conference or-
ganizers, R. Stefanko, Assistant Dean for Continuing Education and R. V. Ramani,
Associate Professor of Mining Engineering, both of The Pennsylvania State Uni-

versity.

The general object of the conference is to determine what areas of

research might be most fruitfully supported by the U.S. Bureau of Mines which
has received a sizeable appropriation from Congress for this purpose.

A brief outline of the material to be discussed includes:

AL

Underground Mining

1. Unit Operations in Room and Pillar Mining

a. Development
b. Production

2. Possible newer mining

a. Longwall mining
b. Shortwall mining
c. Augering
d. Long-hole drilling
e. Other

Surface Mining

1. tripping

2. Open-pit operations
3. Other

Coal Preparation

Refuse Reclamation

Environmental Problems

Other External Problems

concepts




The above list is not meant to be comprehensive and we would hope that you might
come to the conference having given some thought to the following questions since
these are some of the points we would like to discuss:

1. What is the primary restriction limiting an expansion of underdround
mining production?

2. What do you think should be done on research and development for an
active program?

3. What new markets and uses of anthracite do you envision for the near-
and long-term future?

4. Given an x=number of dollars for anthracite research, how would you
list the priorities?
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Conference
on
Research and Development Needs
for
Coal Mine Health and Safety
lace: Holiday Inn, Monroeville, Pa.
ime and Place: 8:30 A.M. - 4:00 P.M., November 15, 1974
AGENDA
3:30 A.M. - 9:00 A.M. Registration — Coffee and pastries will be available

at this time

3:00 AM, - 9:30 A.M. R. stefanko — Introduction and statement of objectives
9:30 A.M. - 12:00 P.M. Free Form Discussion

2:00 P.M. - 1:30 P.M. Lunch at Inn

1:30 P.M. - 4:00 P.M. Free Form Discussion

he meeting is plammed as a workshop so no formal presentations are listed although
ndoubtedly directed discussions will be provided by the conference organizer,

. Stefanko, Assistant Dean for Continuing Education of The Pennsylvania State
niversity. The general object of the conference is to determine what areas of
esearch might be most fruitfully supported by the U.S. Bureau of Mines which has
eceived a sizeable appropriation from Congress for this purpose. '

brief outline of the material to be discussed includes:

Falls of roof and rib

Mine gas and dust explosions

Health hazards due to dust
Ventilation requirements

Moving wvehicle incidences

Human element in accidents

Ultimate design of machinery controls
Systems optimization

Electrical hazards

Remote and automated control.

- . . -

OOV DWW
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he above list is not meant to be comprehensive and we would hope that you might
ome to the conference having given some thought to the following questions since
hese are some of the points we would like to discuss:

1. What is the greatest safety hazard existing today? Will it be tomorrow?
For the future? What recommendations for research do you suggest?

2. What is the greatest health hazard occurring today? Will be tomorrow?
For the future? What recommendations do you suggest?

3. Role of education and training.
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CONFERENCE | 3
CN
RESEARCH AND DEVELOPMENT NEEDS
FOR
ENVIRONMENTAL CONTROL IH COAL MINING

CE: 244 Deike Building, Penn State Campus, University Park, Pa.

E AND DATE: 8:20 A.M. — 4:00 P.M., January 3, 1975

AGENDA

0 AM. - 9:00 A.M., Registration — Coffee and pastries will be.available at
this time

O AM, - 9:30 AM., R, Stefanko — Introduction and Statement of Objectives

30 ALM, - 12:00 P.M., Free Form Discussion

O PoM., - 1:30 P.M. Lunch at Nittany Lion Inn

30 P.M. - 4:00 P.M., TFree Form Discussion '

meeting is planned as a workshop so no formal presentations are listed although
>ubtedly directed discussions will be provided by the conference organizers,
stefanko, Assistant Dean for Continuing Zducation and R. V. Ramani, Associacs
‘essor of Mining Engineering, both of The Pennsylvania State University. The
sral object of the conference is to determine what areas of research might be

- fruitfully supported by the U.S. Bureau of Mines which has received a size~

> appropriation from Cengress for this purpose:

-jef outline of the material to be discussed includes:

A. Internal Deep Mine Environment
" 1. Gas and Dust Control

2. Roof Control

3. Drainage

4, Future Considerations
(a) Diesel applications
(b) 1Inert atmospheres
(¢) Remote controls and automation

B. External Deep ¥ine Environment

1. Mine Refuse
(a) Acid water formation
(b) Spontaneous combustion
(¢) Dust
(d) Aesthetics

2, Mine Vater
(a) Treatment
(b) Sludge

3. Preparation Plant

4, Subsidence
(a) Abandoned mine control
(b) Active mine control




()
!

C. Surface Mines

1. Water Erosion
(a) Profiles
(b) Pit control

2. Reclamation
(a) .Mine control
(b) Overburden handling
(c) Revegetation

above list is not meant to be comprehensive and we would hope that you might
e to the conference having given some thought to the following questions since
se are some of the points we would like to discuss:

1. What do you think is the most severe internal environmental
control problem and suggestions for remady? :

2. What do you think is the most severe exrernal aenvironmental
control problem and suggestions for remedy?

3. What envircnmental prcblems exists or are noncxisting today
ES o
do you envision for the futura?
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