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EXECUTIVE SUMMARY 

The Department of Energy has a continuing interest in developing 

and improving mining systems that not only directly produce coal, but in­

directly impact the production of a mine. One such interest is that of 

underground mine logistics, which implies all activities and services that 

support the producing sections of the mine. These services are so essen-

tial that no coal would be produced without them. This study, in an ef­

fort to promote a better understanding of how these services impact coal 

production, offers an analyses of all aspects of underground mine legis-

tics, investigates the cost of various logistical functions, presents in­

dustry views, and recommends future research areas. To further enhance 

the undersfanding of mine logistics and their impacts, this report reviews 

mine logistics by major categories. These areas, which comprise the ma­

jority of all logistics activities for the mining operation, are listed 

below: 

1. Transportation of personnel, equipment, and supplies 
2. Transportation of coal and rock 
3. Electrical distribution and communications systems 
4. Water handling systems 
5. Hydraulic systems 
6. Ventilation 

The study first reviews current practices and problems associated 

with logistics activities, then presents views and comments from represen­

tatives of the mining industry on various logistics problems. An exten­

sive and detailed cost analysis of each m~jor logistics category of the 
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mining operation has been prepared to clearly identify their impacts on 

various equipment combinations and seam heights. This cost study, as well 

as identified industry concerns has been used to determine what research 
. . - ' 

and development is needed to eliminate various logistics problems for the 

mining industry. The current Department of Energy logistics research and 

development program is reviewed and a suggested program designed to cover 

other problem areas is presented. 

The recommended areas of future research are prioritized with 

respect to both short-term and long-term projects. Recommended short-term 

research efforts are: 

Improve the haulage capacity of batch-type haulage 
vehicles while eliminating the trailing cable. 

Investigate ways to provide more rapid transportation 
on existing transportation systems. 

Investigate ways to reduce personnel requirements in 
conveyor-belt mines. 

nevelor liTflrovArl ~tnrpinos ~nrl ovP.rr.Bst.s th~t. are 
portable, re-usable, and have minimal personnel 
requirements. 

Develop a small portable hoist that lends itself to 
unloading and loading supplies where clearances are 
limited. 

Develop training programs to assist mine management in 
dealing with logistics problems. 

Recommended long-term research is: 

Develop a reliable, flexible continuous face haulage 
system with minimal personnel requirements. 
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Develop a rapid transportation system to move person­
nel safely and quickly in the mine regardless of seam 
pitch or undulations. 

Develop an outby haulage system with minimal personnel 
requirements that can function well in pitching seams. 

·Develop hardware and techniques that will allow rapid 
shaft and. slope construction. 

Investigate computerized mine operating systems such 
as MINOS for their effectiveness in improving manage­
ment control. 

- 5 - ~ 



z 0 -1-u ::) 
a 0 IZ: 
1-z -

~
 I 

\:::-



INTRODUCTION 

Logistics, as applied to mining, is a multi-faceted term. It 

refers to the majority of functions that do not directly result in roof 

control or coal production but do have a direct effect on profitability of· 

mining operations. The primary usage of the term is a military one. As 

such, it includes "the planning, handling, and implementation of person­

nel, material, facilities and other related factors (31)." Such func­

tions, although only indirectly associated with the production of coal, 

provide support necessary for efficient production. The importance of 

logistical activities in mining is discussed by one source.·.as follows: 

There were some 1, 925 U.S. underground bituminous -,coal 
mines in 1979 that utilized more than $2-1/2 billion worth 
of equipment to transport 400 million ROM coal tonnage, 
132,500 full time mine personnel, and supplies. This 
transport equipment included some 2 ,.300 miles of belt 
conveyors, 3,500 mine locomotives, 44,000 mine cars and 
9,700 various types of rubber-tired vehicles. Estimates 
indicate that 55% of all this ROM tonnage is transported 
to the portal via belt, 40% via rail and the balance by 
rubber-tired vehicles or other methods. Large operations 
utilized 40 mil:es of belt c6nveyor or 60 miles of . .trackage 
in a single mine. Total portal-face-portal travel. time in 
many mines exceeded one hour or about 12% of an a~hour 
working shift. Estimated annual mine costs to transport 
this coal, mine personnel, supplies and provide·other 
logistical support to extraction centers totalled more 
than $3 billion .•••• 

For domestic underground coal mines, it now requires about 
$50 per ton of annual mine capacity in capitalization to 
open a new mine. That is, for a projected annual mine 
capacity of 1,000,000 tons of clean coal product, an ini­
tial capital investment of about $50,000,000 is required. 
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The logistical component of this capital cost has been es­
timated to be 1/3 to 1/2 of this total capital cost. 
Thus, the initial selection of the best logistical equip­
ment and methods for the mine are most significant and 
sensitive to overall mine capital costs. Daily mine oper­
ating costs are important to mine profitability. It has 
been estimated that the coal haulage (transport) component 
cost alone accounts for nearly 30% of the operating cost 
per ton of coal mined. When one includes all other logis­
tical support functions in the daily operating costs, the 
daily operating costs become very sensitive to the logis­
tical support element costs (31). 

The various activities associated with mine logistics vary great­

ly in complexity, as does their relative effect on production. Since no 

two mines are identical, logistics problems are quite varied. Consequent-

ly, solutions unique to particular prob- lems are developed at each mine. 

Surface variables such as terrain, power availability, size of mine, coal 

processing facilities, coal quality, water availability, soil character­

istics, and climate, can affect logistical practices. Underground logis­

tics are especially dependent upon coal seam height, mine roof character­

istics, floor characteristics, geology, coal seam depth, etc. The mine 

size itself can have a significant effect on the logistical requirements 

and is a major concern in the establishment of mine logistics systems. 

Despite the varied nature of the many logistics activities, the 

efficiency of a given activity largely depends on planning. In fact, 

loyistics planniny can have a greater impact on the efficiency of an oper­

ation than the physical means of performing a logistics activity. The 
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following section of the report will analyze present logistics practices 

at underground coal mines and the planning associated with these 

practices. 
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UNDERGROUND COAL MINE LOGISTICS 
AND PRACTICES 

The discussion of coal mine logistics and practices is divided 

into seven parts: transport of personnel, supplies, and equipment; coal 

and rock transportation; electrical distribution and communications 

systems; water handling system; hydraulics; ventilation; and logistics 

plannirg. 

TRANSPORT OF PERSONNEL, SUPPLIES, AND EQUIPMENT 

Personnel Transport 

Mine personnel in the United States are generally paid "portal to 

portal," which includes travel time to and from the work area. However, 

because of mine size and transportation problems, it is not unusual for 

mine workers to spend 10 to 25 percent of the work day traveling to and 

from the face area. Personnel are transported by such varied methods as: 

trolley-powered track equipment, rubber-tire vehicles, shaft elevators, 

hoist-operated slope cars, conveyor belt, and walking or crawling. Com-

binations of transportation systems are generally the rule. A list of 

step-by-step activities associated with personnel transportation in a 

typical slope mine is included below: 

1. Shortly after start of shift, mine personnel board 
slope car at top of slope in preparation for entry 
into mine. 

2. Slope car is lowered into mine and stopped at slope 
bottom. 
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3. Personnel get off slope car and walk some distance 
before boarding the next mode of transportation, 
typically a trolley-powered personnel carrier that 
transports a crew of people. 

4. Available personnel carriers are inspected for mechan­
ical. problems, fire extinguishers, jacks, bars, 
lights, brakes, etc. 

5. Small maintenance items on personnel carriers are 
attended to or faulty personnel carriers are maneu­
vered out of the way of operational carriers. 

6. Personnel carrier transports crew to end of track in 
their particular section of mine. 

7. Personnel get off personnel carrier and either walk to 
face area or board a rubber-tire vehicle for transpor­
tation to face. . 

8. Personnel walk or crawl to their machines. 

The sequence of activities is reversed when the crew leaves the face to go 

outside. 

Different mine types require different logistics activities for 

personnel transportation. Where rubber-tire transportation is used, men 

are carried directly from outside to the face without a change in the 

means of transportation. In a few isolated instances, personnel transpor-

tation occurs via beltline into and out of the mine. In these cases, men 

must get on and off the belt at all belt drive locations. Finally, many 

of the large .operations that mine deep coal seams use a shaft elevator for 

personnel transportation·. Here transportation procedures are similar to 

those noted for slope mines, except that transportation in the slope car 

is replaced by the elevator (steps 1, -2, and 3). 

- 16 -



Problems and delays associated with personnel transportation were 

covered in an earlier report (44) and were amended for inclusion in this 

report as Appendix I. Because of high labor costs and the potential for 

loss of valuable production time, most mine operators provide for the 

fastest, most efficient transportation possible. 

Supplies Transport 

The transportation of supplies into and throughout underground 

coal mines is a major activity that generally requires 5 to 20 percent of 

the total mine work force. This commitment is necessary because of numer-

ous activities typical of most coal mine transportation systems. To 

examine the activities, one must first examine the mining situation. 

One of the most common mining situations consists of a slope mine 

utilizing rail transportation. Such a mine typically has a life exceeding 

fifteen years and includes both medium and large-sized mining operations. 

The main transportation equipment used underground usually consists of 

trolley locomotives and rail supply cars. Activities associated with 

transportation of supplies begin outside in the warehouse or supply yard 

and end when suppiies reach thei~ final destination. 

A list of step-by-step transportation activities for a typical 

slope mine follows: 

1. Supplies needed are determined and warehouse personnel 
are contacted to send needed supplies into the mine. 

2. Warehouse or yard personnel locate equipment required 
to transport supplies to supply car. 
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3. Supplies are located and loaded on a forklift, por­
table trucks, crane, or other available equipment. 

4. Supplies are transported to a supply car and loaded 
into car. 

5. After all supplies are loaded, yard personnel locate a 
locomotive or tractor to transport supply cars to the 
mine mouth. 

6. Supply cars are transported to the mine mouth and 
necessary provisions are made to prepare cars for 
transport underground (i.e., safety chains are in­
staller!, supplies are rearranged on car, insulating 
materials are laid on top of car to guard against 
metallic_contact with the trolley wire, etc.). 

7. Slope car is then.brought to top of slope and usually. 
directed onto a sidetrack in preparation for connec­
tion to supply cars. 

8. Supply_ cars are connected to slope car and positioned 
on the main slope track in preparation for entry into 
mine. 

9. Supply cars are lowered into mine. 

10. At. bottom of slope, a track locomotive is used to 
disconnect supply cars from slope car in preparation 
for transit underground. 

11. Supply cars are shifted and rearranged to put them in 
~roper· sequence for delivery to various sections in 
mine and to spot a locomotive on each end of train. 

12. All loaded cars, as well as locomotives, are inspected 
to ensure that no safety hazards exist and that 
coupler connections between cars, as well as locomo­
tive brakes, sanders, jacks, ll~•Ls, trolley pole, 
etc., are in proper working order. 

13. Supplies are delivered to sections or work areas where 
they will ul~imately be used, typically at end of sec­
tion supply track. 
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14. 

15. 

16. 

Once supplies are at end of track, there are several 
options: supplies can be unloaded; loaded supply cars 
can be transported to face; or supplies can be loaded 
into a scoop, tractor~trailer, or shuttle car. 

Supplies are transported to either final destination 
or storage area at face. 

Supp.lies positioned at face storage area are loaded 
onto a scoop or shuttle car and transported to final 
destination. 

Other mine types usually require fewer activities. In drift mine 

situations, steps 6, 7, 8, and 9 are eliminated~ In mine, situations where 

battery-powered rubber-tire vehicles are used exclusively, steps 6 through 

11 and 13 do not apply. 

Battery-powered rubber-tire haulage vehicles offer an economic 

advantage for the small operator in that the initial cap~tal investment 

required to purchase equipment is substantially less than that needed for 

track-bound haulage equipment. However, as mining operations grow in 

size, the economic advantage initially realized with battery~powered 

rubber-tire haulage equipment rapidly diminishes because of·slow tramming 

speed and high maintenance requirem~nts. As·a result, development of many 

mines begins with rubber-tire vehicles, and rail transportation is added 

in later stages of production. What results is a hybrid transportation 

!jystem combining the best aSJ.mcts of each system in the operation. Often­

times, rail haulage is used in the mains and/or submains, and rubber-tire 

haulage in the panels. 
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Problems and delays can occur during and between each of the 

supplies activities. A discussion of common problems in supplies trans­

portation was covered in an earlier report (44), and has been amended for 

inclusion in this report in Appendix I. 
,~ : .... )' 

It is obvious that transportation of supplies can contribute 

significantly to overall mining costs. Transportation of supplies in­

creases the cost of production by adding to labor requirements, increas-

ing safety expenses, and reducing or precluding production when the work-

ing face is not adequately supplied. 

EguilJIIIt::!llt Tr-ansport 

Equipment transportation in underground coal mines can be ex-
• 1• • -

$amined from two different perspectives. One involves equipment ~ranspor-, 

tation from one place to another in the face area. The other involves 

equipment transportation from one place to another in the mine. Both are 

part of the total ~ealm of logistics in mining. 

Equipment transport in the face area is performed routinely dur­

ing the mining cycle. With a continuous miner, two shuttle ctn·~, and a 

roof bolter on a typical face, it is not uncommon for each equipment item 

to work in four or five places during a single shift. The logistics ac-

tivities associated with moving equipment from one work area to another 

can be time consuming. 

Transportation of equipment from unt::! place to another in the mlne 

is less frequently performed, but the logistics activities are much more 
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complex. The equipment is usually transported by rail, and problems with 

clearances and trolley-wire shock hazards are common. In addition, equip-

ment transport usually interrupts the transport of personnel and sup­

plies. If the equipment item is very large, men are not permitted to work 

inby. Thus, production is interrupted. 

COAL AND ROCK TRANSPORTATION 

.,; 

People within the coal mining industry often consider coal trans-

portation to be a greater problem than coal extraction. A continuous 

miner can have a coal cutting rate of eight to 12 tons per minute; how­

ever, delays caused by face haulage reduce average production consider­

ably. In fact, coal transportation at the face area is often the largest 

bottle~~ck in the mining system. Typically, electrified shuttle cars or 

battery-powered haulage units transport the coal from the face to a dis-

charge point. Another method employed in many mining situations is con­

tinuous haulage, for which mobile belt or chain conveyors are usually 

employed. COntinuous haulage is especially common in low-coal mines where 

mining conditions cause other coal transportation methods to be less 

efficient. 

After the coal is transported to the discharge point or feeder, 

there are three methods for transporting coal from the face area to the 

surface. As stated earlier by a reference source (31), belt conveyors 

account for 55 percent of all ROM coal transported to the surface. Of the 

remainder, 40 percent moves by rail and 5 percent by rubber-tire vehicles 

or other methods, e.g., chain conveyor. Many mines will utilize two or 

more methods. 
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Generally, if track is used to transport coal, it is usually 

confined to the mains and submains. A belt conveyor will normally trans­

port coal in th·e panels. At the belt discharge point, the coal is trans­

ferred· into':individua1 track-mounted coal ·cars. These haulage car-s~ must 

be·advanced as they are loaded, usually by automatically controlled hoists 

or jacks. Locomotives then transport the loaded coal cars out of the mine 

to a dump station. Two methods are common to unload the cars: rotary­

dump arn.J l.Ju L Lum-Ju!!l). 

Regardless of how the coal is transported outside (rubber tire 

vehicles, belt, track, etc.) ·it is ultimately transported to a stockpile 

area. In some instances, the stockpile is contained in a silo. In other 

cases; the coal 'is simply piled in preparation for processing or shipment. 

Belt conveyors;- ·stacking conveyors, chain conveyors, or front-end loaders 

are often used to stockpile coal. 

ELECTRICAL DISTRIBUTION AND COMMUNICATIONS SYSTEMS 

Electrical power di:Jtribution i3 an important logiGtic:J con::>idcr ... 

ation since most-mining machinery is electrically powered. Power usually 

enters the mine via high voltage cables from a substation located on the 

surface. Switchgear is located in the mine at locations specified by law 

and offer a means of disconnecting power. Equipment designed to provide 

personnel and equipment protection is often included in switchgear elec­

trical boxes. From the switchgear electrical boxes, high voltage cable 

transmits power to load centers where the voltage is reduced to utiliza­

tion levels. Flexible trailing cables usually carry power from the load 
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center to the equipment. However, power for track equipment is usually 

transmitted on a bare uninsulated trolley wire. Logistics considerations 

for electrical power distribution include supply and maintenance of 

ade,ql;!citeJ.y sized power .system .components,. advancing and ·retracting the 

electri~al systems for each section in the mine, distribution and layou~. 

of electrical power cables, supply and distribution of maintenance and 

repa~r parts, etc. 

In contrast to electrical power distribution, the communications 

system in a mine is much less complex. Typically the communications sys­

tem, excluding track equipment, consists simply of all telephones in the 

mine being tied into a single two-wire communications li~e •. Telephones on 

track equipment are usually connected to and utilize the :tr:ol,ley wire for 

communica~ions purposes. However, a few mines are experimenting.with a. 

new communications system that utilizes a coaxial cable c~lled leaky 

feeder. The concept is covered in an NTIS report (3). 

WATER HANDLING SYSTEM 

The logistics associated with· water handling must. be addressed 

from two different perspectives. One is supply and distri~ution of water 

into the .. mine for suppressing dust, providing drinking water, cooling 

motors,·and providing a means for fire suppression. The second consider­

ation is. transporting water out of the mine to the surface. Logistics 

considerations include supply and maintenance of adequately sized water 

handl~ng components, advancing and retracting of water handling systems 

for each section in the mine,. distribution and layout of water pumping and 

handling components, supply of repair parts, etc. 
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HYDRAULICS 

The discussion of hydraulics as related to logistics addresses 

longwall operations. The supply of lubricating oil to longwall supports 

is considered a logistics activity since hydraulic pumps used on longwall 

faces are separately located from the longwall supports. Hydraulic lines 

are used to transport lubricating oil to and from the longwall supports. 

VENTILATION 

Ventilation is the process of providing fresh air in sufficient 

quantities throughout the mine so as to support life and render yas am.J 

dust concentrations harmless. Air must be distributed in sufficient quan­

tities throughout the mine to comply with mining regulations. A ventila­

tion fan forces air through intake air entries to the face area, eventu­

ally drawing air into return entries for exhaust out of the mine. Stop­

pings and overcasts isolate intake air from return air and direct air 

flow. In large mines ventilation systems are very complicated because of 

interaction of multiple fans. Major logistics activities include con­

struction, maintenance, and inspection of stoppings, overcasts, regula­

tors, fans, etc., to ensure adequate ventilation of all working places. 

LO',;ISTIC::S PLANNING 

The above discussions illustrate that logistics activit~es in un­

derground coal mines are numerous and varied. In fact, if one were to 

break down specific activities further, it would be possible to identify 
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literally hundreds of activities that require logistics planning efforts. 

The coordination and communication required to perform these activities 

efficiently are very important. Given the number of people involved in 

these activities and the distances over which the activities are scat­

tered, planning becomes a real managerial challenge, one that often 

requires a complex management structure. 

A major problem at many mines involves implementation of deci­

sions. Important decisions are frequently made by the superintendent and 

relayed down the chain of command to those individuals who actually per­

form the work. Since many logistics activities (such as belt moves, ven­

tilation changes, and track work) are performed during down-shift periods 

of no production, time becomes an important consideration. For example, a 

decision to advance belt on the night shift might be made by the superin­

tendent on the day shift. He instructs the underground mine foreman, who 

in turn discusses the decision with the afternoon shift foreman. The 

afternoon shift foreman then relays the instructions to the night shift 

foreman. The night shift foreman instructs the section foreman, who in 

turn instructs the persons who actually do the work. Thus, in this in­

stance, the instructions involve people at six levels in the organization. 

But perhaps even more importantly, numerous other logistics ac­

tivities have to be planned and performed prior to the belt move. Includ­

ed are activities such as: making sure supplies, equipment, and tools are 

available to make the move; making provisions to transport needed materi­

als to the section where the belt move will take place; ensuring that the 
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belt feeder is operational and ready to be moved; making sure that quali­

fied people are available to perform the work; cleaning the entry of loose 

coal material prior to the move; extending water lines and fire sensing 

equipment; etc. Thus a single logistics activity may require detailed 

planning of many other complex activities. 

With·the exception of logistics planning, each of the above lo­

gistics activities can be easily identified in the underground work envi­

ronment. Each activity has associated with it certain problems and bene­

fits. Specific areas have been identified as problem areas and present 

major concerns to mine operators. The next section of this report exam­

ines these concerns. 
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INDUSTRY CONCERNS 

CQncerns of the coal mining industry have always played a signif­

icant role in the Research and Development Program of undergound mine 

logistics. Industry concerns were discussed during this study as part of 

a series of interviews and telephone conversations. Input was received 

from various coal mine operators and engineers as to the problem areas 

frequently encountered in their operations. Their input provided a clear 

understanding of the problems plaguing the mining industry. Some of these 

problems are more or less site specific; however, the majority of problems 

are generic in that they affect a large portion of the mining industry. 

No statistical significance can be placed on the results because no at­

tempts were made to insure a representative cross-section of the indus­

try. However, problems discussed are believed to be of concern to the 

coal mining industry in g·eneral. 

The major areas of industry concern can be approached from two 

perspectives. Current problems or areas of immediate concern will be 

analyzed first. Then, based on industry perceptions of the future, 

anticipated problems will be reviewed. This approach will provide the 

information necessary to formulate a research and development program 

based on both short- and long-term industry needs. 

CURRENT PROBLEMS OR AREAS OF IMMEDIATE CONCERN 

Problems associated with the transportation of personnel, sup­

plies, and equipment are common throughout the mining industry. They can 
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have a major impact on the overall profitability of the entire mine. In 

many mines, the average production laborer can spend 20 percent or more of 

an eight-hour work day traveling to and from the working section~ Not . 

only is travel· time expensive in te~ms of labor wages, but production 

losses are of even greater-importance. 

The magnitude of transportation problems varies with the mining 

situation. In thin-seam mines, problems usually result from lack of ade­

quate clearance between the equipment and the roof •. In. addition, visi­

bility and mobility problems characteristic of thin seams result in rela­

tively slow transportation speeds. Cu~rent transpurtation ?Yste~s .in thin 

seams are not only less efficient than in high seams, but perso~nel oper­

ating and working around·the equipment are exposed to more hazards:(26). 
' 

Such hazards on track transportation systems are related to trolley wires, 

trolley poles, lack of headroom, cramped working cond~tions, poor visi­

bility, etc. These same hazards can also be present. in high .. coal,s~~ms in 

varying· degrees. 

In addition to health and safety problems·~ssociated with under­

ground transportation systems, the coal mine.operators regarded.the ~umber 

of personnel that must be committed to the maintenance and operat~on of 

the transportation· system a key problem area. Alt.hough automation is not 

presently characteristic of underground mining, industry representatives 

in general favor making a concerted effort to .reduce labor requirements in 

non-productive areas such as transportation systems. 
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Depending on the mining operation, labor typically comprises 30 

to 60 percent of the overall mining cost. Reductions in the manpower con­

nected with the transportation ·system will have a two-fold impact. First, 

producti vi t'y is increased by removing personnel· from' a non-ptoducti ve 

segment of the work force. Secondly, fewer people reduces the possibility 

of personnel injury. 

In many underground mines, the transportation system consists of 

segments. Numerous delays, changes in the transportation system, inter­

ruptions, congestion, etc. often occur in transporting men and materials 

from outside to the face. (These problems are discussed in detail in 

Appendix L) One industry spokesman was quoted: "A mine operating 5,000 

uni t..:shi fts per year could be losing $1 million annually if each crew . 

loses just five minutes per shift because of·inefficient haulage" (31). 

In addition, another source has indicated that for a small 250,000 tons 

per year mine "saving about ten minutes in getting miners·to and from the 

working face each day could save over 4,600 hours per year in non-produc­

tive time" (31). Industry people believe that a rapid, non-interrupted 

transportation system is needed to expeditiously transport men and mate­

rials· from the surface and throughout the mine. 

Another major area of concern for the coal mining industry is 

transportation of coal and rock. It is generally accepted that present 

transportation systems consisting of belt, track, or s·ome combination of 

the two, are suitable for the majority of coal and rock transportation 

needs outby the face area. However, mine operators believe that a number 

of problems exist with both belt and track systems. 
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Track haulage systems demand relatively high capital investments. 

Yet, given the loads transported, it would be difficult to make existing 
-

track $ystems less expensive without compromising load capabilities. In 

mine situations-where grading of the roof or bottom is required to attain 

adequate clearance, such grading is a major problem. The industry has 

long recognized the need for rock-mining machinery that can perform grad­

ing work efficiently and expeditiously. 

Many mining personnel believe that belt haulage is becoming more 

popular than track haulage and will eventually replace track haulage. 

Belt haulage requires le·ss capital investment and ~rovides the potential 

for continuous haulage as opposed.to batch-type track haulage. But belt 

haulage presents another problem in that the failure of a single belt 

system can interrupt production for much or all of the mine. Numerous 

safety dev~ces on each belt system including sequence switches, speed 

switches, timers, emergency pull cords, etc., are all prone to failure and 

can interrupt belt operation. 

Another industry problem with belt haulage is high labor reauire-

ments for installation and maintenance. It is not uncommon for an under-

ground mining operation to have 10 or 20 miles of belt to maintain and 

operate. The labor force required for a long belt system can be approxi­

mately 15 to 20 percent of the entire work force. 

One particular problem area occurs at the transfer points where 

coal spillages are common. The presence of water in the coal complicates 
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the problem since wet coal tends to stick to the belt. The wet coal is 

not transferred to the outby belt at the transfer point but instead is 

carried inby on the bottom return belt. The coal finally falls off the 

belt when the belt rides over the belt idlers. Large_ a~_cumulations of 

coal around the belt drive often result and ev~ntually cause the belt to 

stop. Spilled coal is typically cleaned up by hand and contributes to the 

high labor requirements. Operators feel that to minimize problems with 

belt haulage, and thus increase its reliability, the number of transfer 

points· must be reduced. Improvements in the belt and conveyor drives, as 

well as development of intermediate belt drives, could help alleviate this 

problem. 

Another problem with a belt haulage system concerns rock 

transportation. Generally, underground coal mine belts are designed to 

transport only coal. The coal is transported directly to a preparation 

plant_ for processing, to- the point of utilization if it is mine-mouth, or 

to the surface transportation system. Rock segregation from the coal is a 

problem and usually requires additional processing facilities, transpor­

tation systems, refuse facilities, and disposal areas. In addition, 

transport of rock on conveyor belts usually causes rapid belt deterior­

ation and_more freqi,Jent maintenance problems. The result is decreased 

belt system availability and reliability, difficulties which directly 

impact the overall productivity of the mine and, therefore, the profit­

ability. An alternative to transporting the rock by belt is to use the 

track supply system; however, costs are usually prohibitively high. 
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Although all of these areas of coal and rock transportation are 

of concern to the mining industry, coal transportation at the face is·con-

sidered most important. Most industry representatives agree that a con-

tinuous face haulage system 1would be most desirable. However,· logistical 

problems of place changing, flexibility, mobility, and reach sometimes 

limit the application of such equipment. A continuous haulage system with 

the versatility and flexibility of rubber-tired haulage vehicles has not 

yet been developed. 

The most popular face haulage methods utilize rubber-tire, batch­

type haulage vehicles, namely shuttle t=ars. Majo·r ~ruulems wllll s1·1uttle 

cars have been related to the troublesome trailing cable and delays asso-

ciated with shuttle-car change out. One study has revealed that the 

trailing cable accounts for more than 40 percent of shuttle car downtime 

(36). Payloads have also been a concern since one source reveals that: 

A 1975 computer study by the Department of Mining Engi­
neering at Pennsylvania State University shows tnat pro­
ductivity from a single mine section could be increased 
more by using haula~e vehicles with ~igh load capacity 
than by any other s1ngle factor. Th1s study was docu= 
mentcd in actual on-~itc underground mine ctudieG (39). 

The physical construction of shuttle cars limits payload to ensure manu­

verability. 

One of the major areas of concern to mine personnel who deal with 

logistics problems is the mine electrical system. Lost production result­

ing from electrical downtime is a major problem. Specific areas of con­

cern are covered in the following paragraphs. 

One particular problem area is found in high voltage cable 

couplers. In large mines where power demands are high, voltages of 12,470 
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or 13,200 volts are required. The high voltages create corona problems in 

the wet ·and, dusty mine environment, especially with the cable couplers. 

Catastrophic failures of couplers are not uncommon. Consequently, indus­

try peopl~ have voiced conGern for developmen~ of cable ~9_1:Jpler:s capable 

of reliable operation in electrical sys~ems greater than 12,000 volts• 

Another major area of concern is low voltage cables. Low voltage 

cables are subjected to continuous physical, chemical, and electrical 

stresses, and must be capable of withstanding the harsh mine environment. 

However, cable life is less than six months at many mines. In fact~ one 

study revealed that approximately 40 percent of shuttle car downtime is 

attributed to the trailing cable (36). Machine downtime could be greatly 

reduced if tougher cables would be developed that are bette~ suited to 

operation in mine environments. 

In addition to the cables themselves, low :voltage cable splices 

can also present problems •. By law, damaged cables must be repaired. This 

task usually necessitates cable splicing. However,· the spliced cable is 
' . 

much less resistant to physical abuse arid.water infiltration than is an 

unspliced cable. Logically, then;·improved cable splices would also lower 

machine downtime and thereby improve production. 

Much of the electrical downtime in mines results from the in­

ability to isolate and interrupt high ~oltage power to problem areas while 

at the same time providing power to unaffected areas. Coordination· of 

breakers and relays to prevent such occurrences is often haphazard because 

detailed coordination studiP.s ~rP. P.xtremeiy complex, time consuming~ and 
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difficult. In fact, one expert in the field of mine power engineering 

admits that breaker and relay coordination is more an art than/a science 

(32). Better hardware, techniques, and capabilities to provide for expe­

ditious and proper breaker and relay coordination would certainly be an 

asset to the industry. 

Specific components of some equipment have also been identified 

as problem areas. Included are ground monitors, disconnects, overcurrent 

devices, relaying equipment, circuit breakers, interlocks, surge arres­

tors, limit switches, contactor tips, timers, and undervoltage and shunt 

trj r mP.r.hanisms in circuit b~eakers. Improved compone_nts that are more 
. ' 

reliable and require less maintenance would also allow for increases in 

production. 

The effects of electrical problems and downtime are substantial. 

In fact, one mining company has shown that approximately $250,000 is lost 

each month at one of its mines due to electrical outages. As a result of 

this high cost, the mine is now taking steps to reduce its distribution 

voltage from 13,000 volts to 7,200 volts (7, 19). 

One other area of logistics that concerns at least one operator 

is the need for a practical training manual that can be used to train mine 

electricians. several manuals are available from equipment manufacturers, 

out they addr~s::; u11ly !>IJ~C:ific type3 of equipment. A general but prac­

tical manual that covers essential elements of all electrical equipment 

components would greatly assist maintenance personnel. 
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Another area of coal mine logistics that concerns mine operators 

is mine ventilation. Personnel requirements and supplies costs associated 

with construction of stoppings and overcasts are major mine ventilation 
<"'~i ',1 ! , . .;> -: 

costs. Portable stoppings and overcasts that could be quickly assembled 

would significantly reduce these costs. 

In addition to overcasts and stoppings, the high cost of instal­

ling ventilation shafts is of concern to mine operators. Mines that work 

in deep coal seams are forced to maximize the practical distance between 

shafts. However, a trade-off is reached in that ventilation costs become 

higher as the distance between shafts is increased. One alternative is to 

mine roof or bottom rock in the main ventilation entries to expand the 

area through which the air travels. By expanding this area, head losses 

are reduced and a larger volume of air is coursed through the mine, re­

sulting in lower ventilation costs. Thus, trade-offs exist between the 

number of ventilation shafts, distances between shafts, and mining of roof 

or bottom rock. Industry spokesmen expressed a need to determine the cost 

relationship between the various alternatives in different mining situa­

tions and to identify actual trade-off points. 

The cost and time associated with slope and shaft construction 

affects mine ventilation, coal and rock transportation, and transport of 

personnel and equipment. More efficient and less costly ways to construct 

slopes and shafts would significantly benefit the industry by lowering 

costs associated with all of these logistics activities. 
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FUTURE CONCERNS. 

In addition to the problems now facing the mining industry, there 

exist additional,areas of concern for the mine operators as they begin to 

mine deeper, thinner, and more steeply pitching coal seams. These con­

cerns in many instances run parallel to those previously explained. How­

ever, they are further complicated by the atypical mining conditions that 

will be encountered in f~ture mining operations. 

One particular area of concern, transportation of personnel and 

supplies, will be especially difficult under steeply pitching seam condi­

tions. Typical track bound transportation systems now found in many mines 

are not capable of operating in seams that pitch in excess of five de­

grees. Rubber-tired transportation can be effective in seams up to ap­

proximately 10 to 12 degrees. However, maintenance requirements increase 

and corresponding reliability decreases as the equipment operates under 

increasingly steeper seams. Mine operators have expressed a concern that 

there is no readily available equipment for transporting supplies and 

personnel in pitching coal seams that has proven its capabilities to mine 

operators in the United States. 

In the same liylal, coal and rock transportation wlll become more 

difficult as mining begins to occur in deeper, thinner, and more steeply 

pitching coal seams. The operators have indicated that a technology gap 

may exist, and new methods and equipment will need to be developed to 

successfully exploit reserves. 

'· 
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All of the above industry concerns are important in developing a 

research and development program. But l.n addition, the costs of various 

logistics activities will also have a bearing on a recommended research 

program. ·rhe next report section coritalns results of a' detal'led cost 

analysis of logistics activities. 

- 39 - )j.O 





. ,. -..) •' -; 

~ -. ! j ••. li '", l ' 

.. , 

T'HIS.' PAG.·E 
,y· WASINT.ENTlQ,NALLY 

. , 

~ t ~ l \ ~. ~ ) "")T f 

' . . ' 

LEFT BLANK 

,' ., 

·-·1..) 1-
/0 

~ :· ..... 

. . ... ,. 



LOGISTICS COST ANALYSIS 

The relative cost of logistics activities in underground coal 

mines has not been quantified adequately in the past. This report section 

contains results of a detailed analysis of logistics costs in different 

mine sizes, seam thicknesses, and mining situations. The costs examined 

in each scenario consisted of capital, depreciation, operating, power, 

labor, and labor benefits. Because of the complexity and multi-dimension­

al nature of this cost study, the study was divided into several stages. 

First, the cost of logistics activities in the face area and mine panels 

was developed for different seam thicknesses and types of sections. Next, 

the cost of logistics activities outby the faces and panels was determined 

for different mine sizes, haulage methods, and seam access techniques. 

The results of the two investigations were combined to yield logistics 

costs in different mine scenarios. Then, the percentage of total cost 

attributed to the operating, depreciation, power, labor, and labor bene­

fits was determined. This entire cost analysis will be covered following 

the discussion of the various cost categories. 

COST CATEGORIES 

All the logistics activities associated with underground coal 

mining were grouped into six major logistics activities or cost 

cateqories: 

Transport of Personnel, Supplies, and Equipment 
Coal and Rock Transportation 
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Electrical Distribution and Communications Systems 
Water Handling System 
Hydraulics 
Ventilation 

The "Transport of Personnel, Supplies, and Equipment" category 

consisted of costs associated with the activities covered in the previous 

report section entitled "Underground Coal Mine Logistics and Practices." 

Included were costs of logistics activities occurring outside, but near 

the mine portal, and throughout the mine. 

"Coal and Rock Transportation" consisted of transportation costs 

from the tail of,the continuous min~r to the outside coal-storage area. 

Included are the haulage costs associated with shuttle-cars, conveyor 

belts, slope belts, and an outside stacking conveyor. Transportation 

costs on the continuous miner itself, from the ripper head to the end of 

the conveyor boom, were not included because these costs were considered 

to be part of the coal extraction cost. 

"Electrical Distribution and Communications Systems" consisted 

mostly of the costs associated with supplying electrical energy to perform 

other logistics activities. Power costs were not included because they 

were assigned to the logistics activities that required power. For ex-· 

ample, the cost ot' power required to drive a water pump was assigned to 

the "Water Handling.System" cost; however, the cost of the electrical dis­

tribut~on system to the pump (i.e. cables, transformers, starters, etc.) 

was assigned to "Electrical Distribution and Communications Systems."_ In 

this way a more accurate indication of specific costs associated with 
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individual logistics activities was obtained. In addition to the elec­

trical costs, communication costs were included in this category. 

"Water Handling System" consisted of costs associated with per­

forming the activities covered earlier in the report section entitled 

"Underground Coal Mine Logistics and Practices." Generally it included 

all those activities associated with transporting clean water into the 

mine from the surface and pumping excess mine water out of the mine. 

Water treatment costs were not included since they were not considered a 

logistics activity as defined earlier. 

"Hydraulics" consisted of costs associated with transport and 

distrll.Jullu•• Clf hydraulic or lubricating oH t.n r~nd from lonqwall supports 

from the longwall hydraulic pump station. 

"Ventilation" consisted of the costs associated with supplying, 

directing, distributing, and regulating air flow in the mine. 
; . , .. 

COST INVESTIGATION 

Each of the above cost categories were inclusive of capital, 

operating; depreciation, power, labor, and labor benefit costs. Capital, 

operating; depreciation, and power costs were relatively easy to identify 

and quantify. However, labor and labor benefit costs were muct1 IHu.c·e di f­

ficul t ~ -, .Most of the people employed at underground coal mines are in­

volved -in logistics activities in one form or another. This involvement 

exists if for no other reason than that they are transported to and from 
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their work areas from outside. However, most of the employees are in-

valved in logistics activities only part of the time. In addition, they 

can be _involved in several of the cost categories identified. Thus, to 

determine the labor costs of various logistics activities, the percentage 

of time each employee was involved with each logistics activity had to be 

estimated. Premium pay, overtime rates, and annual hours worked were also 

considered in determining the labor cost for each cost category. Labor 

benefits were determined based on the hourly and salary ·labor costs. A 

detailed u!scuss1on and analysis of the labor and l9bor benefits cqsts are 

covered in Appendix II. 

As discussed earlier, the entire cost lnvestiQation was adpressed 

in stages' for simplification purposes. Logistics costs in faces and 

panels were examined first and are covered in Appendix III. The variables 

considered in the different mining scenarios were: 

Type of panel transportation 
Rubber tire 
Track 

Type of mining method 
Longwell 
Room and Pillar 

Coal seam thickness 
Less than four feet 
Four to six feet 
Greotr.~ than six feet 

Tal.Jle 1 summarizes the results of annual logistics costs for faces and 

panels. 
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Section 
Type 

TABLE 1 

SUMMARY OF ANNUAL LOGISTICS COSTS FOR FACES AND PANELS* 

($1000) 

Transport of Electrical Water 
and Haulage 

Personnel, Coal and Rock Distribution and Handling 'Hydraulics 
Supplies, Transportation Communications Seam System 

Thickness and Equipment System 

Room and Pillar Belt-Track 341 .411 158 42 ·o 
Less than Four Feet Rubber Tire 378 411 162 42 0 

Room and Pillar Belt-Track 362 424 164 46 0 

Four to Six Feet Rubber· Tire 398 424 168 45 0 

Room and Pillar Belt-Track 3711 446 170 49 0 

Greater than· Six Feet Rubber Tire. 410 446 174 49 0 

Long wall Less than Four Feet 571 885 245 so 108 

Lc·ngwall Four to Six Feet 665 1 '037 271 58 1111 

Lonqwall Greater than Six Feet 577 1 '025 246 so 127 

* Costs are for individual faces and panels. Annual costs 
are representative of annual operating costs •. : 

. ' 

Ventilation Total 

76 1,028 

76 1' 072 

79 1 '075 

83 1,118 

91 1' 130 

91 1,170 

55 1' 914 

64 2,209 

56 2, 136' 



The investigation revealed that the type of panel transportation 

(i.e., track or rubber tire) had relatively little effect on total annual 

logistics costs for room and pillar operations (only track transportation 

was used for longwall operations). Thus, to simplify Table 1 for work to 

be performed later, a "general" cost table was developed where the effect 

of panel transportation was ignored. A "generalized" table is shown as 

Table 2. Logistics costs varied only slightly with changes in seam thick-

ness. However, longwall face and panel costs were more than double the 

room and pillar face and panel logistics costs. 

In aoaition to Alllll.JHl costs, c~pital co!jt!j were also developed 

and are shown as Table 3. In room and pillar faces and panels, capital 

costs associated with logistics activities amount to approximat~ly ~~ 

percent of total capital cost. In longwall faces and panels, roughly 25 

percent of capital requirements are for logistics components. Items 

associate~ with coal and rock transportation account for most of the 

capital costs in the faces and panels. These include the shuttle cars, 

feeder, and conveyor belt on room and pillar 5ecllon::. and the face con~ 

veyor, stage loader, and conveyor belt on longwall sections. 

Capital and annual costs outby the faces and panels were. also 

investigated. A detailed analysis i!j contained in Append:i..x UI. 

Variables investigated consisted of: 

Method of seam acc~~s 
Slope 
Drift 
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TABLE 2 

SUMMARY OF GENERALIZED ANNUAL LOGISTICS COSTS 
FOR FACES AND PANELS 

($1000) 

r 
Transport of Electrical Water Seam Section Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation Total Thickness Type Supplies, Transportation Communications 

and Equipment System System 
~ 

1.,0 
Room and Less than Pillar 312 3?1 144 36 0 66 .929 

Four Feet 
Long~all 571 885 245 50 108 55 1' 914 

Four to Room and Pillar 331 382 150 40 0 70 973 

Six Feet 
Long wall 572 948 245' 50 111 55 1' 981 

Greater than Room and Pillar 341 404 155 43 0 79 1' 022 
Six Feet 

Long wall 577 ; 1,'025 56 2' 136 
' 

21J6 50 127 



TABLE 3 

SUMMARY OF LOGISTICS CAPITAL COSTS 
FOR FACES ANC PANELS 

($1 000) 

Section Percentage of 
Type Transport of Electrical Water Total Total Total Capital 
and Haulage Personnel, C·Jal and Rock Distribution and Handling Hyd'raulics Ventilation Logistics Capital Costs Associated 

Seam Supplies, Transportation Communications System Cost Cost with Logistics 
Thickness and Equipment System Activities 

Room and Pillar Belt-Track 183 463 119 14 0 13 792 1, 406 56 
lJ1 
0 Less than Four Feet ·Rubber Tir:! 157 463 120 14 0 13 767 1,382 55 

.) 

Room and Pifllar Be't-lirack· 213 473 119 14 0 15 834 1, 479 56 

Four to Six Feet 
Ru!Jber Tire 187 473 120 14 0 15 809 1, 455 56 

Room and Pillar Belt-Track 213 513 125 14 0 20 885 1,549 57 

Greater than Six Feet 
Rubber Tire 187 513 126 14 0 20 860 1, 525 56 

Longwall Less than Four Feet 183 938 354 20 145 0 1, 640 5,868 28 

Long wall Four to Six Feet 183 1,078 354 20 145 0 1, 780 7. 192 25 

Long wall Greater than Six Feet 213 1, 236 354 20 f95 0 2,018 9,131 22 



Coal haulage method 
Track 
Belt 

Mine cizc 
Two sections 
Four sectio.ns 
Nine sections 
Five sections plus longwall 
Nine sections plus longwall 

Table 4 summarizes the annual logistics costs, and Table S·shows the 

capital costs. 

Capital and annual logistics· costs for mines that require a slope 

for seam access are considerably higher than those for drift mines. This 

situation is due in part to the fact that slope mines generally have much 

deeper ventilation shafts than do drift mines. The high depreciation and 
.. 

capital cost for shafts and slopes is a major contributor t~ the rela-

tively high slope mine logistics costs. 

Table 5 also reveals that capital costs for track haulage mines 
'· < 

are greater than for belt-track mines. However, annual logistics costs 

are not necessarily higher, as shown by ·Table 4. In fact, logistics costs 

for large track haulage mines were found to be lower than for::belt-track 

mines. 

· To estimate the cost per ton for each of the various logistics 

activities in different mfne scenarios, the production figures shown in 

Table 6 were used. Although unit production per shift was assumed con-

stant for a particular mine size and seam thickness, track haulage mines 

were assumed to have fewer productive shifts per year. TypiGally in 
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TABLE 4 

:sUMMARY OF ANNUAL LOGISTICS COSTS 
OUTBY THE FACES AND PANELS 

($1000) 

Transport· of Electrical Water 
Mine Size Mine Haulage 

Personnel, Coal and Rock .Distribution and 
Handling Hydraulics Ventilation Total Type Supplies, Transportation Communications 

arnd Equipment System System 

Slqpe ·Belt-Track 697 1&57 176 92 0 182 1,604 
Track Haulage 673 562 192 92 0 182 1. 701 

Two Section 
Belt-Track 618 1&09 174 82 0 128 1, ~11 Drift Track Haulage 591& 515 190 82 0 128 1' 509 

Slope Belt-Track 1,297 910 366 197 0 358 3, 128 
U1 Track Haulage 1, 210 1,108 367 196 0 358 3,239 
N Four Section 

Drift Belt-Track 1,206 848 364 185 0 235 2,838 
Track Haulage 1' 119 1,045 365 185 0 235 2,949 

Slope Belt-Track 2, 201 1 '750 698 363 0 894 5,906 
Track Haulage 2,.015 2,098 679 363 0 894 6,0119 

Nine Section Belt-Track 2, 097 1,634 691 350 0 612 5,384 Drift Track Haulage 1; 912 1' 982 672 350 0 612 5,528 

Slope Belt-Track 2,160 2,1&75 801 398 12 999 6,845 

Five Section Track Haulage 1,958 2,238 768 398 12 1,000 6, 374 
Plus Longwall Dr;ift Belt-Track 2,078 2,316 789 372 12 641 6,208 

Track !Haulage 1, 875 2,079 755 372 12 61&1 5,734 

Slope 
Belt-T-ack 2,618 2, 979 992 489 14 1,166 8,258 

Nine Section Track Haulage 2,1&10 2,796 1,054 . 489 14 1,167 7,930 

Plus Longwall 
Drift Belt-Track 2, 531 2,810 978 462 11& 747 7,542 

Track Haulage ·2,323.; ' 2,627 .; .. 1 , 01& 1 463 11& 748 7,216 ~ 

' 



,'.line Size Mine Ha1.11lage Type 

Slope Belt-Track 
Track Haulage 

Two Section Belt-Track Drift Track Haulage 
Ul 
w 

Slope Belt-Track 
Track Haulage 

Four Section Belt-Track Drift Track Haulage 

Slope Belt-Track 
. Track Haulage 

Nine Section 
Belt-Track Drift 
Track Haulage 

Slope Belt-Track 

Five Section Track Haulage: 

Plus Long walt Drift Belt-Track 
Track Haulage 

Slope Belt-Track 

Nine Section Track Haulage 

Plus Longwall 
Drift Belt-Track 

Track Haulage 

TABLE 5 

SUMMARY OF LOGISTiCS CAPITAL COSTS 
OUTBY THE FACES AND PANELS 

($1000) 

Transport of Electrical Water Personnel, Coal and Rock Distribution and Handling Supplies, Transportation Communications 
and Equipment System System 

1. 219 808 416 120 
1, 117 824 422 120 

539 508 416 110 
437 1·, 524 422 110 

2, 1 Li2 1, 988 843 245 
1 .. 860 4,391 807 245 

1 .. 032 1,458 843 225 
750 3,861 807 225 

3.584 3,804 1,659 424 
2.955 8,985 1, 509 424 

1.784 2, 754 1,659 424 
1. 155 7,935 1, 509 42Li 

4.21Li 4,810 2, 112 540 
3,290 9,979 1,914 540 

2,164 3,550 2, 112 540 
1, 240 8,719 I, 914 . 540 

4,788 5,535 2,538 644 
3,698 ·12:161 2,815 644 

2,638 4,275 . i, 538 644 
1,548 10,901 2,815 644 

Total Total Percentage of 

Ventilation Logistics Capital 
Total Capital 

Associated with 
Cost Cost Logistics 

597 3,160 3,800 83 
597 4,080 4, 722 86 

197 1, 770 2,410 73 
197 2,690 3,330 81 

2,Li77 7,695 9,655 80 
2, Li77 9, 780 11,740 83 

877 4,435 6,395 69 
877 6,520 8,484 77 

7,621 17. 092 20,452 84 
7,621 21,494 24,854 86 

2, 971 9,592 12,952 74 
2,971 13, 994 17,354 81 

. 11,775 23,451 26,811 87 
11,775 27. 498 30,858 89 

3,675 12,041 15,401 78 
3,675 16,088 19,448 83 

13,545 27,050 31,370 86 
13,545 32,863 37,183 88 

4,045 14,140 18,460 77 
4,0Li5 19,953 24,273 82 



track haulage mines, as many as two or more complete continuous miner 

sections can be employed to grade the bottom and mine the roof in prepara-

tion for track installation. In higher coal seams, less grade work is 

required; and, consequently, annual production on a per unit basis is 

generally higher. 

The production figures identified in Table 6 were used to deter­

mine the cost per ton for each logistics activity in different mine types 

and seam thic~Qesses. All continuous.m~ner sections were assumed to pro­

duce coai two,shifts per day, and the longwall sections were assumed to 

produce three shifts per day. Tables 7, ~' and 9 contain the results of 

the annual lor;::1istics cost analysis on a cost pP.r t.nn h;:~.si. s. The cost par 

ton varies from $9.20 to $22.55 depending on seam thickness and mine 

characteristiqs~ In general though, annual mine logistics costs range 

from $10 to .$15·:per ton except for the smaller mines operating .in low coal 

(less than four feet) that utilized slcipes and shafts, arid several mines 

in high coal C9flditions. The cost categories entitled "Transport of Per-

sonnel, Supplies, and Equipment" and "Coal and Rock Transportation" were 

the two highest, each contributing about 35 percent to the total logistics 

cost. "Electrical Distribution and Communications System" accounted·for 

anqther 15 percent of the total logistics cost. 

With the cost of the various logistics activities identified, 

approximate operating, ·depreciation, power, labor, and li:ii.JUr benefit costs 

were investigated as a percentage of total logistics costs. Representa­

tive annual and capital costs for room-and-pillar and longwall faces were 

determined from summary data contained in Appendix II, and are shown in 
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. TABLE 6 

ESTIM'A TED ANNUAL PRODUCTION 
, . ..: FROM VARIOUS MINE SIZES 

(Tons) 
'· '" . 

Estimated Annual Production 

Seam Mine Size Belt-Track Track Haulage 
Thickness Mine Mine 

Two Section 178,000 160,000 

Four Sect'io'n' 330,000 297,000 
Less than Nine Section 682,000 61.4, 000 Four Feet 

Five Section 869,000 809,000 Plus Longwall 

Nine Section 1, 150,0QO 1, 048·~ 000 Plus Longwall 
~I .' ~ 

Two Section 268,000 254,000 

Four Section 491,000 4~6·, QOO-., 
.,. · Four to · Nine Seetion . ·.1,048;000 .996, 000 . 

Six Feet Five. Section 
Plus Longwall 1,220,000 1,158,000 

Nine. Section . '. 
Plus Longwall 

1, 606, 000. 1,505~000 

.. 
Two Section 357,000 346,000 

Four Section 642,000 623,000 

'·. Greater than Nine Section 1,284,000 L 246; ooo 
Six Feet 

Five Section 
Plus Longwall 1, 383, 000 1, ·344, 000 

Nine Section 1,887,000 1 ,'822, 000 
Plus Longwall 
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TABLE 7 

SUMMARY OF LOGISTICS COSTS PER TON 
FOR VARIOUS MINE SIZES IN COAL SEAMS 

LESS THAN FOUR FEET THICK 

Trans port of Electrical Water 
Mine Size Mine Haulc:.ge Personnel, Coal and Rock Distribution and 

Handling Type Su'pplies, Transportation . C·:>mmunications Hydraulics Ventilation Total 
and E·=fUipment System System 

Slope Belt-Track $:'.00 $6.49 $2.53 $0.88 $0.00 $1.70 $18.60 
Track Haulage :'.61J 7.89 2.91 0.98 0.00 1. 89 21. 31 

Two Section 
Belt-Track $1t. 56 $6.23 $2.52 $0.83 $0.00 $1.39 $17.53 Drift 
Track Haulage 7. 1'5· 7.60 2.89 0.92 0.00 1. 55 20. 11 

Slope Belt-T~rack $7.26 $6.99 $2.76 $0.97 $0.00 $1.83 $19.81 
U1 Track ~aul·age i7.80 8.43 3.06 1. 08 o.oo 2.03 22.40 
"' Four Section 

Belt-Track $6.S8 $6.80 $2.75 $0.94 $0.00 $1.45 $18.92 Drift 
Track Haulage 7.149 8.22 3. 0.5 I. 04 0.00 1. 62 21.42 

Slope Belt-Track ~6.96 $7.22 $2.84 $0.95 $0.00 $2. 11 $20.08 
Track Haul:~ge 7.45 8.58 3. 12 1. OS 0.00 2.35 22.55 

Nine Section 
Belt-T1·ack $i6.80 $7.05 $2.83 $0.93 $0.00 $1.70 $19.31 Drift Track Hautage 7. 28 8.39 3. 11 1. 04 o.oo 1. 89 21. 71 

Slope Belt-Track S4.64 $5.73 $1.96 $0.6fl $0. 14 $1. 54 $14.69 

Five Section Track Haulage 4.76 s. 91 2.06 o. 73 0. 15 1. 65 15.26 

Plus Longwall Drift Belt-Track ~-4. i4 $5.54 $1.95 $0.65 $0.14 $1. 12 $13.94 
Track Haulage 4. ·56 5. 72 2.05 0.70 o. 15 1. 21 14.49 

Slope Belt-Track 54.94 $6.02 $2.14 $0.71 $0. 10 $1.53 $15.44 

Nine Section Track Hauiage 5.24 6.47 2.40 0.78 o. 11 1. 68 16.68 

Plus Longwall Drift Belt-Track $4.86 $5.87 $2.13 $0.69 $0.10 $1. 16 $14.81 
Track Haulage 5. 16 6. 31 2.39 0.76 0. 11 1. 27 16.00 



TABLE 8 

SUMMARY OF LOGISTICS COSTS· PER TON 
FOR VARIOUS MINE SIZES IN CO~.L SEAMS 

FOUR TO SIX FEET THICI<. 

Transport of Electr.ical w·ater Mine Personnel, Co'al ahtt ·Roc.k Distribui:i(;n ·and \line Size 
Type Haulage 

Supplies, Transportation Communic'ations Handling Hydraulics Ventilation Total 

and Equipment System System 

Slope Belt~ Track $4.79 $4.40 $1'. 72 $0.62 $0.00 $1. 16 $12.69 
Track Haulage 4.96 5.06 1. 88 0.65 0.00 1. 22 13.77 

Two Section 
Belt-T'rack $4.50 $4.22 $1 .. 72 S0. 58 $0.00 $0.96 $11.98 Drift 
Track Haulage 4.65 4.87 1. 87 0. 61 0.00 1. 01 13.01 

lJ1 Slope Belt-Track $5.03 $4. 79 $1. 91 $0.69 $0.00 $1.26 $13.68 
-..,J Track Haulage 5. 13 5.47 2.00 0. 72 0.00 1. 33 14.65 

Four Section 
Belt-Track $4.85 $4.66 $1.90 $0.66 $0.00 $1.01 $13.08 Drift 
Track Haulage 4.94 5.33 2.00 0. 70 0.00 1. 06 14.03 

Slope Belt-Track $4. 70 $4.79 $1.90 $0.65 $0.00 $1. 41 $13.45 
Track Haulage 4.77 5.39 1 98 0.69 0.00 1. 48 14. 31 

Nine Section 
Belt-Track $11.59 $4.68 $1. 89 S0.64 $0.00 $1. 14 $12.94 Drift Track Haulage 11.66 5. 27 1. 97 0.68 0.00 1. 20 13.78 

Slope Belt-Track $3.38 $4.18 $1.42 $0.50 $0. 10 $1. 11 $10.69 
Five Section Track Haulage 3. 41 4.23 1. 47 0.53 0. 10 ... 1. 17 10. 91 
Plus Longwall 

Co rift Belt-Track $3.32 $4.05 $1.41 $0.48 $0.10 $0.82 $10. 18 
Track Haulage 3.34 4. 10 1. 45 0.51 0. 10 0.86 10. 36 

Slope Belt-Track $3.64 $4.41 $1. 56 $0.53 $0.08 $1. 12 $11. 34 
Nine Section Track Haulage 3. 77 . 4.61 1. 71 0.57 0.08 1. 19 11. 93 
Plus Longwall 

Drift Belt-Track $3.58 $4.30 $1.55 $0.51 $0.08 $0.85 $10.87 
Track Haulage 3. 71 4.50 1.70 0.55 0.08 0. 91 11. 45 



TABLE 9 

SUMMARY OF LOGISTICS COSTS PER TON 
FOR VAFUOUS MINE SIZES IN COAL SEAMS 

GREATER THAN SIX FEET THICK 

Transport of Electrical 
water 

Mine Size Mine 
Haulage Personnel, Coal and Rock Distribution and 

Handling Hydraulics Ventilation Total Type . Supplies, Transportation Communications 
and Equipment System Syst~m 

Slope Belt-Track $3.65 $3.42 $1. 32 $0.48 $0.00 $0.92 $ 9. 79 
Track Haulage 3. 70 3. 84. 1. 41 0.49 0.00 0.95 10.39 

Two Section 
Drift Belt-Track $3.1H $3.29 $1. 32 $0.45 $0.00 $0.77 $ 9.26 

Track Hau1age 3.47 3. 71 1. 40 0.47 o.oo 0.79 9.84 

01 Slope Belt-Track $3. 91 $3.80 $1.49 $0.54 $0.00 $1.02 $10.76 
00 

Four Section 
Track Haulage 3. 90 4.23 1. 53 0.56 0.00 1. 05 11. 27 

Drift Belt-Track $3.77 $3.70 $1.48 $0.52 $0.00 $0.83 $10.30 
Track Haulage 3.76 4. 13 1. 53 0.54 0.00 0.85 10.81 

Slope Belt-Track $3.90 $4.07 $1.59 $0.56 $0.00 $1. 21 $11.33 

Nine Section 
Track Haulage 3.e8 4.46 1. 61 0.57 o.oo 1. 25 11.77 

Drift Belt-Track $3.82 $3.97 $1.58 $0.55 $0.00 $0.99 $10.72 
Track Haulage 3.e.o 4.37 1. 61 0.56 0.00 1. 02 11. 36 

Slope Belt-Track $3.02 $3.82 $1.27 $0.45 $0.10 $1. 01 $ 9.66 
Five Section · Track Haulage 2.98 3. 78 1. 28 0.47 0.10 1. 04 9.65 
Plus Longwall Belt.:. Track $2.96 $3.70 $1.27 $0.43 $0.10 $0.75 $ 9.21 Drift 

Track Haulage 2-92 3. 67 ·- < 1. 28 0.45 0.10 0.78 9.20 
'> -· 

Slope 'Belt-Track $3.15 $3'. 90 · $1. 3'5 $0.47 $0.07 $0.99 $ 9.93 
Nine Section Track Haulage 3. 16 3.96 1. 43 0.48 0.08 1.' 03 10. 14 
Plus Longwall 

Drift Belt-Track $3. 11 $3.81 $1.34 $0.45 $0.07 .$0. 77 $ 9. 55 
Track Haulage 3. n 3.86 1. 43 0.47 0.08 0.80 9. 75 



Tables 10 and 11 respectively. Since most of the costs varied by less 

than 15 percent, the costs wer~ averaged together to form Table 12. The 

costs shown approximate closely the costs in seam thicknesses of four to 

six feet and are believed to be a good indication of logistics costs in 

general. 

For logistics costs outby the faces and panels, data from Appen­

dix III were used to develop Tables 13 and 14. Information contained in 

Tables 12, 13, and 14 was used to develop the total logistics cost figures 

shown in Tables 15 and 16. Capital costs associated with logistics activ­

ities amount to a considerable portion of total costs as shown by Table 

17. Approximately'73 percent of total capital cost for slope mines, and 

65 percent for drift mines consists of logistics costs. In addition, 

track haulage_mi~es have capital requirements about 10 percent higher than 

does belt haulage mines. 

A generalized summary of annual costs is shown in Table 18. The 

table reveals that labor and labor benefits are by far the most costly 

items, amounting to roughly 71 percent of the total annual logistics cost. 
---- - ~==--:), 

Uepreciation-accounts for rougnly-lb-percent, operating costs amount to 10 

percent, an~ power comprises 3 percent of the total logistics cost. 

The above discussion of logistics costs has pointed out the 

relative costs of logistics activities. These activities, in addition to 
·. 

areas of concern to industry representatives, offer potential areas where 

research and development may be required. The next report section covers 

industry needs based on the cost analysis and industry concerns~ 
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TABLE 10 

SUMMARY OF LOGISTICS COSTS 
IN FACES AND ;PANELS FOR ROOM AND PILLAR OPERATIONS 

IN VARIOUS SEAM THICKNESSES 
($1 000) 

Less than Four Feet Four to Six Feet Greater than Six Feet 
:ost 

Category Bel~ - Rubber - Belt - Rubber - Belt - Rubber -

Track Tire Track Tlre Track Tire 

Operating 104.8 106.8 110. 9 112.9 117.0 119. 0 

Depreciation 131.3 131.6 139. 1 139.5 149.3 149.7 

Powe;r 14.6 15.5 17. 5 19. 1 21.2 22. 1 

Labor 526., 551.7 549. 1 57ll.7 572.0 597.6 

Labor Benefits 250. 1 262.1 260.8 272.7 271.5 283.ll 

TOTAL 1 1026 o 9 11067.7 11077.ll 1 In 8. 9 11 130, 1 11171.8, 

Logistics 
Capi:al 791.5 767.0 834.3 309.9 884. 1 859.6 
Reqt.drements 

Total . . 
Capital 11406.5 11 382 o 0 1·~ 479',.3 ', 1 1454: 9 '• 11549.1 11524.6 
Requirements 

Percentage of 
Capital Costs 56 55 56 56 57 56 
Associated with 
Logistics 



TABLE 11 

SUMMARY OF LOGISTICS COSTS IN FACES 
AND PANELS FOR LONGWALL OPERATIONS 

IN VARIOUS SEAM THICKNESSES 

Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

Logistics 
Capital 
Requirements 

To.tal Capital 
Requirements 

Percentage of 
-- ____ ..,_ .. _. ·-·-0~• 

Assocrateo­
with Logistics 

($1 000) 

Less than 
Four Feet 

219.Ll 

325.8 

67.0 

1 nun.'l 
260.8 

1,913.5 

1,640.0 

5,868.0 
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Four to Greater than 
Six Feet Six Feet 

248.3 281.6 

358. 1 416.4 

72.6 82.4 

1 nun.'l 1 040.~ 

489.7 260.8 

2,209.2 2, 081.7 

1,780.0 2,018.0 

7,192.0 9,131.0 



TABLE 12 

REPRESENTATIVE COSTS OF 
MINING OPERATIONS 

IN FACES AND PANELS 
($1000) 

Cost Room and Longwaq 
Category Pilli:lr Sediuns Set,;liuns· 

Operating 112 250 

Depreciation 140 367 ' 

Power 18 74 

Labor 562 1, 040 

Labor Benefits 267 337 

TOTAL 1, 099 2,068 

Capital Costs 
Associated 824 1,812 
with Logistics 

Total Capital 1, 466 7,397 Requirements 

Percentage of 
Capital Costs 56· 24 Associated 
with Logistics 
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Cost 
Category 

Operating 

Depreciation 

0'1 Power w 

Labor 

Labor Benefits 

TOTAL 

Logistics 
Capital 
Requirements 

Total Capital 
Requirements 

Percentage of 
Capital Costs 
Associated 
with logistics 

TABLE 13 

SUMMARY OF LOGISTICS COSTS OUTBY THE FACES AND PANELS 
FOR SLOPE MINES 

($1000) 

Five Section Plus 
Two Section Mine Four Section Mine Nine Section Mine Longwall Mine 

Bellt- Track Belt- Track Belt- Track Belt- Track 
Track Haulage Track Haulage Track Haulage Track Haulage 

107. 1 123. 5 229.0 274.9 458.0 552.8 608.4 658.9 

380.4 471. 7 650. 7 771.2 1,170.3 1,326.2 1, 294. 1 1,284.8 

93. 1 88.3 155.4 151. 5 382. 7 351.0 551.2 477.9 

680.4 676.3 1,392.3 l, 359. 7 2,592.0 2, 541.2 2,930.8 2,632.5 

3111.8 340.0 701.2 681.9 1,302.1 1,277.0 1, 461.0 1,318.9 

1,602.8 1, 699. 9 3,128.6 3,239.2 5,905.1 6,048.2 6,845.5 6,373.0 

3, 160 4,080 7,695 9,780 17' 092 21,494 23,451 27,498 

3,800 4, 722 9, 655 11,740 . 20,452 24,854 26,811 30,858 

83 86 80 83 84 86 87 89 

Nine Section Plus 
Lon£wall Mine 

Belt- Track 
Tracl4. Haulage 

715. i 824.4' 

1, 521. 9 1,585.8 

700.5 607.5 

3,547.2 3,274.4 

1,772.9 1,639.6 

8,257.6 7,931.7 

27,050 32,863 

31,370 37,183 
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Cost 
Category 

Opera tin~ 

Depreciation 

"' Power 
~ 

Labor 

Labor Benefits 

TOTAL 

Logistics 
Capital 
Requi·rements 

Total Capital 
Requir·ements 

Percentage of 
Capital Costs 
Associated 
with Logistics 

TABLE 14 

· SUMMARY OF LOGISTICS COSTS OUTBY THE FACES AND PANELS 
FOR DRIFT MINES 

($1000) 

Five Section Plus 
Two Section Mine Four S.ection Mine · Nine Section Mine Longwall Mine 

Belt- Track Belt- Track Belt- Track Belt- Track 
Track Haulage· Track Haulage Track Haulage Track Haulage 

9'2. 3 109. 1 197. I 243.0 390.0 484.8 499.9 550.3 

220.7 312.3 417.5 538.0 791.1 947.0 901.8 892.8 

.6.9 72.2 129.4 125', 4 308.5 276.9 1113.6 340.4 

680.4 676.· 3 1,392.3 1,359.7 2,592.0 2,541.2 2,930.8 2,632.5 

34l.8 340. 1 701.:! 681.9 1, 302. 1 1,277.0 1., 1160. 9 1,318.9 

1,412.1 1,510.0 2,837.5 2,94;3.0 5,383.7 5,526.9 s. 207.0 5, 734.9 

1,770 2,690 4,435 6., 521) 9,592 13, 994 12~ 041 16,088 

2-, 41t' 3,330 6,395 8,48. 12,952 17,35.4 15.401 19,448 

tJ 81 69 T: 74 81 78 83 

Nine Section Plus 
Longwall Mine 

Belt- Track 
Track Haulage 

591.6 700.1 

1,079.8 1,143.7 

551. 1 458. 1 

3,547.2 3,274.4 

1,772.9 1,639.6 

7,542.6 7,215.9 

14, 140 19,953 

18,460 24,273 
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TABLE 15 

TOTAL LOGISTICS COSTS FOR SLOPE MINES 
($1 000) 

,.1 ~· 

Five Section Plus Sine Section Plus 
Cost Two Section Mine Four Section Mine Nine Section Mine Longwall \line Lor:-tgwall Mine 

Category 
Belt- Track Belt- Track Belt- Track Belt- Track Belt- Track 

Track Haulage Track Haulage Track Haulage Track Haulage Track Haulage 

Operating 331 347 677 723 11466 11561 1 1 418 1' !+69 1' 973 2,082 

Depreciation 660 752 11211 1 1 331 21430 21586 2' 361 ~. 352 3,149 3,213 

0\ Power 129 124 227 224 
U1 

545 513 715 642 937 844 

Labor 11804 11800 3,640 31608 71650 71599 61781 6,~S3 9,645 9, 372 

labor Benefits 876 874 11769 1, 750 31705 31680 21796 2,654 41 176 41043 

TOTAL 31800 31897 71524 71636 151796 151939 141071 13, 600 . 19,880 191554 

Logistics 
Capital 41808 51 72S 101991 131 076 24,508 281910 29,383 33,430 36' 278 42,091 
Requirements 

Total ·capital 
61 732 716511 15,519 17,604 33,646 38,048 41,538 45,585 51,961 57,774 

Requirements 

Percentage of 
Capital Costs ,71 75 71 74 73 76 71 73 70 73 
Associated 
with Logistics 



Cost Two Section Mine 
Category 

Belt- Track 
Track Haulage 

Operating 316 333 

Depreciation 501 592 

0'1 Power 113 103 
0'1 

Labor 11804 1,800 

Labor Benefits 8i6 87ll 

TOTAL 31610 3,701 

Logistics 
Capital 31418 41338 
Requirements 

Total Capital 51 3!.;2 6,262 
Requirements 

Percentage of 
Capital Costs E·4 65 
Associated 
with Logi~~s 

TABLE 18 

TOTAL L·OGISTICS COSTS FOR DRIFT MINES 
($1000) 

Five Section Plus 
Four Section Mine Nine Section Mine Longwall Mine 

Belt- Track Belt- Track Belt- Track 
Track Haulage Track Haulage Track Haulage 

6115 691 11398 11493 11 310 11360 

978 1 I 098. 21051 21207 11959 11960 

201 197 471 439 578 504 

316110 31608 71650 7,599 i6 1 7B1 61483 

1,769 11750 31705 3,680 .2, 796 21654 

71233 71344 15,275 151 418 1:3,434 12,961 

71731 91816 171008 211410 171 97 3 221020 

121259 141348 261146 301548 301128 341175 

63 68 65 70 60 64 

Nine Section Plus 
Longwall Mine 

Belt- Track 
Track Haulage 

11850 11958 

21707 21771 

787 694 

91645 91372 

41 176 4,043 

191165 18,838 

231 368 291187 

391051 441864 

60 65 



TABLE 17 

GENERALIZED SUMMARY OF 
LOGISTICS CAPITAL COSTS 

AS A PERCENTAGE OF 
TOTAL CAP.IT AL COSTS 

Mine 
Type 

Haulage P~rcentage of 
Total Capital Costs 

Drift 
Mine 

Slop~ 
Mine 

Belt-· 
Track 

Tr·ack 
Haulage· 

Belt­
Track 

Track 
Haulage 

TABLE 18 

GENERALIZED SUMMARY OF 
LOGISTICS COST CATEGORIES 

AS A PERCENT AGE OF 
TOTAL LOGISTICS COSTS 

Cost Slope D·rjft 

62 

(j 7 

71 . 

74 

Category Mines Mines 

Operating 10 9 

. Depreciation 16 15 

Power 4 3 

Labor and 70 73 Labor Benefits 

TOTAL 100 100 
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INDUSTRY NEEDS 

The coal mining industry has long suffered from a lack of effort 

in the research and development areas. It has only been in the last 5 or 

6 years that any major work has been concentrated in the research and 

development area. As a result, there has been virtually no change in the 

last 20 years in the operations and equipment utilized to transport coal 

supplies, personnel, etc. 

The mining industry is now faced with rapidly rising labor, cap­

ital, and operating costs. Methods must be found to reduce the rate at 

which costs are rising, and make coal mining more productive. As part of 

this effort, mining companies, equipment manufacturers, and federal gov-

iernment agencies have been engaged in a substantial research and develop­

ment effort to improve existing equipment and introduce new more effective· 

equipment. 

This section of the report is designed to identify industry needs 

in each of the seven major cost areas for underground mine logistics: 

1. Transport of Personnel, Supplies, and Equipment 
2. Coal and Rock Transportation 
3. Electrical Distribution and Communications Systems 
4. Water Handling 
5. HydrauliL:s 
6. Ventilation 
7. Other Miscellaneous Areas 

Industry needs are bas~d on results of the "Industry Concerns" 

and "Logistics Cost Analysis" sections of this report. The industry needs 

will be used to formulate additional research and development in the area 

of underground mine logistics. 
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TRANSPORT OF PERSONNEL, SUPPLIES AND EQUIPMENT 

The transportation of personnel, supplies, and equipment account 

for approximately 35 percent of the total logistics cost of an underground 

mining operation. The only phase of.underground mine logistics with a 

comparable cost is coal and rock transportation, also at 35 percent. Of 

the total logistics cost, approximately 71 percent can be accounted for in 

labor and labor benefits. 

The~c fj OII:T.'P.'3 lndic.ate thc:At although U1e mining industry has not 

voiced a major concern over underground transport of personnel, supplies, 

and equipment, there is a definite need for research and development work 

in this area. This lack of concern appears to have arisen f.rom the un­

availability of a viable alternative to current transportation systems. 

These systems, namely rubber-tire or track bound, have been:extensively 

utilized as the only major transportation methods. This is due in part to 

resistance by the mining industry to change from something that has been 

successful in the past. 

With labor now compr1$!0Q 71 percent ~f thP. cnst nf Jon1stics, 

better labor utilization is paramount for ·reducing logistics costs. The 

transport of personnel, supplies, and equipment is especially labor in­

tensive. Much at" the labor costs in this area are incurred in trans-

porting personnel to and from their work area. In addition, time consumed 

in transporting personnel results in production lo~ses as well. It is 

evident that a more rapid and more efficient means of personnel transport 

is needed. 
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The technology is now available to transport people overland at 

speeds well in excess of 100 mph. This is not to say that a transporta­

tion system should be developed to operate at this high speed underground, 

but it is obvious that the technology is available to greatly increase the 

average speed of mantrips. One source has revealed: "A great deal has 

been written about a high speed locomotive installation at Easington 

colliery in the north east of England where speeds of 43 km/h (27 mph) 

have been achieved on "Thermit" welded track with 150 kW (200 hp) diesel 

locomotives (10, 13). In the USA modern locomotive speeds of 24 km/h (15 

mph) are common and speeds of 64 km/h (40 mph) have been achieved. Far 

greaterspeeds can be obtained in safety in the USA becuase the roadways 

are generally larger and the track gauges are considerably wider than in 

the UK" (12). 

Recent. industry trends tend to illustrate industry's response to 

increasing logistics costs. Many mining companies are currently develop­

ing smaller miQes to reduce logistics problems and minimize travel dis­

tances to the production section. In fact, a recent article in Coal Age 

magazine discu?.sed Peabody Coal Company's viewpoint as stated by a Peabody 

official: "It:!s ct1eaper, more productive, and more efficient to operate 

several smaller mines than a single large one" (6). However, smaller 

mines generally require a greater cost for surface facilities and 

transportation per ton of coal mined. Preparation plants, shafts and 

slopes, coal loading facilities, supply facilities, maintenance facili­

ties, etc., are either-not utilized to their full extent or are minimized 
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in their capabilities and size. Decreasing the time .involved in under~ 

ground travel would encourage development of larger mines and conse­

quently, more efficient use of·surface facilities. 

A rapid underground transportation system will not only aid. the 

large mining operations but it will enable the small operator to reduce 

mining costs. Productivity will increase due to more production time 

available. Labor cost will decrease since personnel will be available a 

greater percentage' or'' time to p~rform prod~ctive work. Development costs 

should also decrease.on an-assigned cost per ton_basi~. A rapid transit 

system will enable mine operators to assign a larger reserve base, dis-

tributing the initial cost of development over a larger tonnage of coal. 

The basic industry need is summarized by one source as follows: 

"In many underground coal mining operations there is a 
sense of-urgency concerning the reduction of travelling 
times for men to. and from their place of work. The empha­
sis need not necessarily be plar.P.rl nn a high maximum speed 
whilst travelling but rather on a high average speed fo~ 
the duration of the journey" (12). 

Another research and development effort that should be pursued in 

addition to a rapid transportation system is the automation of a haulage 

system. Automation is the key to minimizing the impact of labor costs in 
' ' 

the non-production areas. As labor costs continue to rise, automation, or 

a reduction in manpower needed to operate the transportation system, will 

continue to be the most effective way to -reduce the overall cost 'of mining 

coal. 
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COAL AND':ROCK TRANSPORTATION SYSTEMS 

Industry representa_t_i ves have indicated that coal and rock trans­

portation is of paramount importance, especia~ly in the face area. An 

official from Peabody Coal Company stated: 

"I believe this industry is 50 years behind the times in 
transporting ci::ial from the face to the surface ••• we·· ve 
looked at hydraulic-monitored movement of coal, panlines 
and many other things, but see nothing so far that works. 
We aren't giving up, though, because we believe there are 
ways that· this can be dcine" (6). · · 

This ·industry concern is supported by the logistics cost anal­

ysis. Coal and rock transportation account for roughly 35 percent of all 

costs associated with logistics in the mining operation. ·These high 

costs, and statements r'rom industry ·representatives, indicate that a con­

centrated re_search· and development effort is needed in this area. In 

response to this need, the Department of Energy has embarked on a sub-
'.' 

stantial research and development effort to design and fabricate new 

equipment or _impro~e the capabilities of existing coal and·rock haulage 

equipment_. 

The area of greatest interest to operators appears to be the face 
,. . ~ ~ . ~/ 

haulage program. -~o~tinuous haulage systems that require only one or two 

laborers to oper~~e, ye_t offer the potential for truly continuous mining, 

are very attrac_tive al}d would satisfy an important industry need. In 

addition, delays associated with the cyclic nature of batch type haulage 

systems would be eliminated thereby increasing production and lowering 

mining costs. 
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The government's efforts to increase the haulage capacity of 

batch-type vehicles, and eliminate troublesome trailing cables, also offer 

potential for satisfying haulage problems. In addition, development of 

more flexible haulage vehicles would be advantageous, especially in low 

coal where clearance is a major problem. 

The third significant area of industry needs'for coal and rock 

transportation is in the secondary and mainline haulage system. The basic 
~ • I • ' * (. 

need is for a system with fewer manpower requirements. Hydraulic haulage 

offers a potential ~solution in that it will enable operators to utilize a 

totally enclosed transport system, thus minimizing the amount of labor 

needed to maintain, clean, and operate both belt and 'track haulage sys­

tems. The development of reliable intermediate belt drives would also 

reduce manpower requirements. 

ELECTRICAL DISTRIBUTION AND COMMUNICATIONS SYSTEMS 

Based on the logistics cost analysis, electrical distribution is 

the third most significant area of logistics costs. However, the coal 

mining industry, as noted in the section on "Industry Concerns," has 

placed electrical distribution systems on a higher level of importan~e~ ' 

The industry costs study does not take into account the cost of lost 

production that occurs when there is a failure in the power distribution. 

As a result, the cost analysis alone may not be sufficient support for a 

major research and development effort. However, when one considers the 

effects electrical distribution problems have on the entire mine, it is 

evident that electrical distribution is a major logistics problem area. 
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:rhe "Industry Concerns" section of this report ou.tlined many of 

the electrical system problem areas confronting the industry. Low voltage 

cables and cable splices are perhaps the greates.t concern. A'lysical de­

terioration of cables from tension, heat, abrasion, chemical attack, and 

water infiltration result in electrical failures. Cables and splices are 

needed by the industry that can better withstand physical stresses for 

long~r periods of time without failure. Such improvements would signifi­

cantly improve the availability of popular fa~e equipment. 

Another major problem area, as discussed by industry personnel, 
. ..· 

is electrical system protection and coordination. Improvements are needed 

in electrical system hardware that will eliminate nuisance tripping of 

breakers, and allow better coordination of electrical.systems. In addi-

tion, development of methods that permit accurate and expeditious relay 

coordination studies are needed. Computer simulation of electrical sys-

terns is one way to conduct such studies; however, programs currently 

avail~ble are cumbersome, lengthy, and difficult to use. The industry 

needs better programs that are easier to use and interpret. 

One particular problem especially evident in large mines is high 

voltage cable coupler failures. Several. existing mines .employing voltages 

above 12., 000 val ts have been plagued with coupler problems. Consequently, 

many large new mines, reluctant to contend with similar problems, have 

electrical systems that utilize lesser voltages. Resulting systems are 

gene~a+ly more expensive and less efficient. Thus, improved cable coup-

lers are. needed that are less susceptable to corona-related problems and 
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failures. Improvements in couplers would permit use of higher ~oltages 

that are more efficie~t than lower voltage systems. 

The final area of need in mine electrical distribution systems is 

in electrical system components. Many of the necessary electrical system 

safety devices such as ground monitors,·ground 'fault detectors, overcur­

rent. devices, relaying equipment, timers, limit switches, interlocks, · 

etc., are unreliable in the dusty, wet mine environment. Improvements· in 

these areas will make the entire mine electrical system more reiiable. 

WATER HANDLING, HYDRAULICS, ~ND VENTILATION 

The results of the cost analysis and industry concerns survey 

indicate that no major problems exist with current water handling and 

hydraulics systems. These two areas do not comprise a significant· per- · 

centage of the mine's cost for logistics. 

Mine ventilation accounts for· approximately 10 percent of the 

total cost per ton of mine logistics. The relatively low cost reflects 

the small number of personnel needed to maintain an effective ventilation 

system for the mine. Industry representatives have indicated that there 

is a need for research and development work in the area of mine ventila­

tion, but not to the extent of the other major areas of logistics. One 

particular area of interest has to do with determination of the economic 

trade-off between various alternatives for i.mproving mine ventilation. 

These are: sinking a ventilation shaft; versus mining roof and bottom 

rock to increase the area of air flow; versus higher horsepower fans with 

greater ventilation pressures to increased airflow. 
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OTHER.LOGISTICS NEEDS 

Other logistics needs are not direct~y a~signable to a particular 

logistics activity. Coal mine slopes and shaf~s,are such an example. The 

high capital costs associated with slope and shaft construction is a major 

logistics cost. More efficient and rapid methods of slope and shaft con­

struction are needed to reduce capital requirements for ~i~e start-up and · 

grow~~· ~he Department of Energy's work with the Blind Shaft Borer offers 

potential for reaching this end. 

Another industry need that cannot be assigned to a particular 

logi~tics acitivity is training materials. A training manual is needed to 

assist management personnel in dea~ing with all of the various logistics 

problems. Such a manual i~ currently not available. 

The above discussions present many of the .ind~?try. needs regard­

ing coal mine logistics. Some of these needs are being addressed by cur-

rent research and development programs. 
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CURRENT RESEARCH AND DEVELOPMENT 

It is apparent from the report sections on industry concerns and 

needs that the mining industry has not kept pace with other heavy indus­

tries in efforts to modernize and automate mining equipment. Modern min­

ing equipment in effect has not undergone any significant improvements or 

design changes in the last 20 to 30 years. As a result, mining costs have 

increased and productivity has declined. This section of the report will 

review current research and development projects underway domestically and 

will highlight two haulage systems that are available internationally but 

are not extensively utilized in the United States. 

DOMESTIC RESEARCH AND DEVELOPMENT 

There is currently an extensive research and development program 

being conducted by the Department of Energy to improve certain aspects of 

mine logistics. The program has been developed in an attempt to improve 

transportation systems for coal haulage as well as personnel and supply 

transportation, and to optimize other su~port activities necessary for the 

coal extraction process. Improvements should result in lower mining 

costs, higher co'al mine productivity, and more profitable mining opera­

tions. 

Research and development sponsored by the government is concen­

trated on specific areas of mine logistics that were pereeived as being 

the most critical when the program was formulated. Althougt-. the research 

and development program is constantly being updated and revised to reflP.ct 
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current or newly developed problem areas, the program is still he~vily 

weighted toward specific areas of research, particularly that of coal 

transportation. Production equipment such as continuous miners, coal 

loaders, and longwall shearers can produce coal at a much faster rate than 

the transportation system can handle it. Therefore, current governmental 

research is aimed primarily at solving specific problems associated with 

coal transportation. 

The following report section contains a review of the Department 

of Energy•s Research and Development Program as it pertains to each of the 

areas previously developed in the report. 

Transportation of Personnel, Supplies, .an~ ~guipment 

Results of this study have shown that transportation of person­

nel, supplies, and equipment comprises a significant portion of-logistics 

costs. Current research and development efforts in this arf!::~ sponsored by 

U1e Department of Energy have included the movement of equipment. 

The natur~ u f the mining opcrathu1 and the mine environment 

affects the movlng of mine equipment. In mines with a seam height less 

than 6 feet, clearances between the equipment being moved and the mine 

roof are a major problem. Clearance limitation5 often prevent the equip­

ment from being loaded on trAn$port vehicles. As a result, equipment 

moves are slow, difficult, and expensive to acGumplish and eventuate in . ' ·' 

product.i.on losoes and the need for added manpower. 
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. . 
Equipment move problems are especially obvious in longwall opera-

tions. Many of today's longwall faces can produce in excess of 1500 tons 

per shift of run-of-mine coal. At this high production level, each shift 

lost during equipment moves has a significant effect on mine productivity 

·and costs. One source reveals that the average longwall move time amounts 

to 77 shifts (33). Detailed planning and coordination of manpower and 

equipment are necessary to minimize move times. 
r· ,.._ ,_ 

The Department of Energy's research and development effort in-

valves analyzing equipment moves under various mining situations and 

utilizing the data gathered to identify efficient methods. Efforts have 

centered primarily ·pn moving longwalls since their impact on mine produc­

tion is most significant. However, work is underway to improve room and 

pillar equipment moves as well. 

Coal and Rock Transportation 

The major effort in research and development by the Department of 

Energy has been in coal transportation. The program has concentrated on a 

number of distinct areas inby and outby the belt feeder. Research and 
' . 

development objectives inby the feeder are concerned with improvinq both 

continuous haulage systems and batch type systems such as shuttle cars, 

ram cars, etc. Outby the feeder, objectives include improving belt sys­

tems and developing alternative haulage systems for coal. 

Extensive work ~s in progress to develop a high capacity, reli-

able, face continuous haulage system that minimizes manpower requirements. 
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Current approaches' include both roof referenced or monorail continuous 

conveying systems and floor mounted mobile systems. The roof referenced 

systems are suspended from a beam. A continuous, flexible, belt-type con­

veyor is being developed that can negotiate curves and bends. A prototype 

called the flexible conveyor train has been tested underground and is 

currently available' for seams_ as thin as 48 inches (see Figure 1). 

Another continuous haulage system being developed and offering 
1- •"",' .. ....... . • ""' • ... ... ,... 

potential is the Auto-Track Bridge Conveyor Train (ABCT). The ABCT is 

unique in its design in that the inby bridge conveyor lays a special 

trailing cable on the mine bottom. Sensors in the.other bridge conveyors 

follow the cable as the system is moved, thereby mfnimiz~hg personnel . . 
requirements. An on-board microprocessing unit a~~gns each unit. Two 

units have been surface tested, with three additional units to be fabri-

cated and tested underground. 

A Multiple Unit Continuous Haulage System O·UCH) i!J also being 

developed and consists of a series of bridge conveyors (see Figure 2). 

Each conveyor carrier discharges onto an identical conveyor unit to form a 

chain of mobile conveyors between the continuous miner and the main con-

veyor system. Each unit, because of its unique hitching system, is cap­

able of following the unit in front or behind it in the forward or r~verse 

mode. 

The three aforementioned projects have each shown potential for 

success in providing a truly continuous face haulage system. Each system 
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Figure 1. Flexible Conveyor Train. 

Figure 2. Multiple Unit Continuous 

Haulage System (MUCH). 
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is designed to be highly reliable, and of high capacity with minimal per­

sonnel requirements. Initial projections show that each continuous haul­

age system will require two and possibly only one person to operate. 

These systems should result in higher production and productivity, thereby 

lowering overall mining costs. 

Batch-type haulage systems are also currently undergoing exten­

sive research and development efforts. Efforts in this area are con­

centrated on improving the overall design nnrl rerform~ncc of shuLLle r.::~rs 

and developing alternative power sources to eliminate the need for the 

t roublesome trailing cable. 

Studies in both the government and private sectors have shown 

t hat the capacity of face haulage vehicles can have a significant effect 

on mine productivity. Two obvious ways to increase capacity are first, to 

i ncrease load capacity of the haulage vehicle, and secondly, to increase 

the number of units so that the amount of time Lhe continuous miner or 

loader must wait on haulage vehicles can be reduced. Physical limitations 

i n lhe mine cnvironmenL often prevent increasing the haulaqc vehjr.lP 

capacities. In thick-seam mines where clearances are relatively great, 

manufacturers have already designed and produced haulage vehicles with 

capacitic~ up to 2~ Lons. However, the problems with increasing shuttle 

cor capa8lly in thin coal seams are more acute. Height limitations 

prevent manufacturers from incorporating side boarns and other features 

i nto the design. Turning radius and maneuverability requirements prevent 

manufacturers from increasing length. Consequently, the development 
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program was designed not to introduce radical design modifications, but to 

work within the existing framework of the haulage vehicles. 

This program has led to development of a floating operators cab 

with an adjustable range of 8 inches. Floating cabs permit large shuttle 

cars to be used in thin seams. The body has a wide design to further 

increase the potential maximum payload, and the chain conveyor utilizes 

two chain conveyors instead of one. This modification results in chain 

conveyors that are 50 percent stronger than unmodified conveyors (see 

Figure 3). 

The other method of increasing the haulage system capacity has 

involved increasing the number of haulage vehicles. Such an increase is 

difficult when the haulage vehicles use trailing cables because the cables 

can become tangled. Research and development in this area is concerned 

with eliminating the trailing cable on shuttle cars by providing alterna­

tive power sources. There are a number of programs currently underway to 

develop alternative power modes such as flywheel power, diesel power, 

steam power, and batteries. Each power source offers the potential of 

increasing machine flexibility and haulage system capacity. A corres­

ponding incrca~e in production r.An be expected. 

The Department of Energy is also sponsoring development of a 

hopper feeder bolter designed to interface between the continuous miner 

and haulage system (see Figure 4). The project is designed to provide 

surge capacity for tne continuous miner to achieve increased production. 
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Figure 3. High Capacity Shuttle Car. 

Figure 4. Hopper-Feeder-Bolter Model. 
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In addition, the unit will provide roof bolting to permit a mining advance 

distance of greater than 20 feet. 

Development projects existing outby the feeder involve the devel­

opment of a new mainline haulage system and improvements to existing belt 

transportation systems. The Department of Energy has sponsored design and 

construction of a hydraulic transport research facility. The facility 

will be used in engineering research to advance technology in hydraulic 

transportation systems. Development efforts are designed to eventually 

provide the mining industry with a fully enclosed, high capacity, low 

maintenance haulage system. By fully enclosing the system and utilizing 

water as a transportation medium, dust problems will be eliminated. The 

result will be a much safer mining environment. 

Another transportation project invloves automating rail haulage. 

A detailed investigation has been made into the design of a totally auto­

mated rail haulage system using 18-ton locomotives. Each locomotive is 

controlled by an on-board computer. 

Investigations into improving belt haulage systems are also 

underway. Belt haulage is typically a high-maintenance transportation 

system. Many of the int1en:~nt maintenance and labor requirements are 

associated with belt transfer points. Efforts are being made to improve 

belt transfer points in order to minimize coal spills. In addition, with 

current belt lengths limited to 4,000 or 5,000 feet, methods of extending 

the distance between transfer points are being sought. One project has 

involved investigation of intermediate belt drives that do not require 
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that conveyed material be transferred from one belt to the next (see 

Figure 5). 

One final area of development for coal haulage is a conveyor belt 

extender. The dynamic nature of mining requires that the belt system be 

advanced or retracted every few weeks. The process is a lengthy one re­

quiring up to a shift of work time and the efforts of 6 to 8 laborers. 

Mine operators usually schedule this activity for a weekend so as not to 

disrupt production for an entire shift. A rubber-tired, battery-powered, 

conveyor belt service machine is being developed to advance or retract 

belt for a distance of 100 feet in 45 minutes with a crew of only 4 or 5 

laborers (see Figure 6). In addition, the machine incrP.R~~s perEonncl 

safety by eliminating much of the manual labor associated with extending 

or retracting belts. 

Electrical Distribution and Co~munications 5ystem 

DOE research and development P.fforts in the electrl~Ql djstribu­

tion ~~ commun1cations fields are not P.xt~nsivs at this tin~. However, 

other government agencies have explored electrical components for safety 

considerations. In particular, the Bureau of Mines has investigated 

Lrailing cables, cable splices, high voltage cable couplers, and molded 

case circuit breakers. Other items of lesser importance have also been 

researched and include permissiblP. transformr.rs. Many ~ulcntial d~velop­

ments that could improve safety will also extend the life and reliability 

of electrical components. Thus, benefits involving logistics considera­

tions are possible. 
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Figure 5. Intermediate Belt Drive. 

Figure 6. Conveyor Belt Service Machine. 
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Another improvement in mine logistics developed and recently per­

fected by the National Coal Board of Britain, is the computerized mine op­

erating system called "MINOS." The system is currently being evaluated by 

DOE. This computer monitoring system receives signals from sensors in the 

equipment at the mine's faces, and displays updated information regarding 

machine performance and causes of delays. It also monitors conveyor move­

ment and indicates when belts are carrying coal. The "MINOS" program has 

been developed to R~sist mine personnel in Hlanaging mining activities, 

~erforming logistics functions, and correcting problems. At the same time 

it offers a means of recording the causes and effects of various delays. 

Other Areas 

The OP.rartment of Energy has !:i~unsorea research and development 

in areas other than those mentioned previously in the report. The one 

such area is in shaft construction. The high costs and delays associated 

with conventional shaft sinking prompted the Department of Energy to 

develop a machine for use in boring lar~e diameter shafts called the blind 

shaft bor~L· The machine was tested in a shaft in Alabama, and could 

potentially offer an attractive alternative to conventional shaft sinking 

methods. 

Another area of research and development not mentioned previously 

involves the training of mine supervjsors. Efforts are beiny made to 

dr.velop a cu111~utcr system Lhat will allow supervisors to input various 
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parameters such as shuttle-car paths, pillar sizes, and tram distances to 

determine optimal mining procedures prior to the start of a shift. The 

information provided will help mine personnel do the best possible plan­

ning of logistics activities. 

These projects demonstrate the government's commitment to im­

proving the logistics technology base. The developments cited should 

ultimately lead to a more highly productive and safer mining environment. 

FOREIGN RESEARCH AND DEVELOPMENT 

Logistical problems are not limited to U.S. operations. Foreign 

countries, notably European, have encountered many of the same problems 

and, in some cases, more severe problems than those found in U.S. coal 

mines. Although extensive investigations of foreign logistics considera-

·tions were not conducted for this report, several are worthy of discus­

sion. Trapped rail haulage systems were developed in Europe and are de­

signed to transport equipment, personnel, and supplies. The systems are 

either floor-mounted dual rail or roof-mounted monorail (see Figures 7 and 

8). These systems have exhibited a capability to perform reliably in dif­

ficult nr severe mining conditions. The positive gripping of the wheel 

units to the rail permits the systems to operate effectively in steeply 

pitching conditions. The high reliability and low maintenance require­

ments offer potential as an efficient system capable of satisfying the 

transportation needs of U.S. Mines. Previous studies have indicated that 

trapped rail systems can be competitive with systems currently used in 
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Figure 7. Floor-Mounted Trapped Rail 

Haulage System. 

Figure 8. Roof-Mounted Monorail 

Haulage System. 
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horizontal mining conditions (44). There is currently one trapped rail 

haulage system in use in the United States at G.M.&.W. Coal Company's 

Grove No. 1 Mine in Jennerstown, Pennsylvania. 

Another foreign development for mine logistics involves a high 

volume, low pressure pneumatic haulage system for rock. Pneumatic haulage 

is currently in use at Rochester and Pittsburgh (R & P) Coal Company's 

Urling No. 1 Mine near Shelocta, Pennsylvania. The system is used to 

transport clay, shale and sandstone to the surface. R & P incorporated 

pneumatic haulage into the mine as an alternative to gabbing the rock and 

congesting air courses or transporting the abrasive material on conveyor 

belts. 

Because of the many advantages of using locomotives for personnel 

and supplies transport, the United Kingdom investigated improving loco-

motive performance on steep grades. According to a reference source: 

A standard locomotive which operates normally on conven­
tional track has been modified so that it can engage a 
drive mechanism on a rack set between the rails on steep 
grades. Conventional drive through the wheels should 
operate on gradients up to 1 in 30 and the rack system 
should enable gradients of up to 1 in 3 to be negotiated 
(12). 

Such a machine might also prove practical in U.S. pitching coal seams. 

The above research and development projects are attempts to 

answer the needs of the mining industry. Periodically, research organiza­

tions such as the Department of Energy seek recommendations on how such 

research can be improved. The next section of this report contains con­

clusions drawn from the study, and recommends a research program that will 

best address the needs of the industry. 
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CONCLUSIONS AND RECOMMENDATIONS 

One of the major goals in this investigation is to recommend 

future research in underground coal mine logistics. The recommendations 

are based on certain conclusions drawn from the discussions contained in 

the various report sections. 

COt-eLUSIONS 

The "Logistics Cost Analysis" revealed that logistics costs in 

underground coal mines vary from roughly $10 to $15 per ton for typical 

operations. The transportation of personnel, supplies, and equipment, as 

w~ll as coal and rock transportation, each account for approximately 35 

percent of the total cost of logistics. Because of the costs involved, 

these two areas of mine logistics were identified as most important from 

an economics standpoint. The remaining 30 percent includes 15 percent for 

electrical distribution and communications, 10 percent for ventilation, 

and 5 percent for other logistics activities. Of the total logistics 

costs, approximately 71 percent is attributable to labor and labor bene­

fit$. Thus, one can conclude that the greatest potential for cost re­

ductions in mine logistics lies in reducing labor in the two major areas 

of logistics costs - transport of personnel, supplies, and equipment; and, 

coal and rock transportation. 

Recommendations for research and development in mine logistics 

are based on industry concerns and needs as well as logistics costs. The 

- 101 -



most important area of concern is in.face haulage. Most industry person­

nel agree that the best face haulage system would be a continuous haulage 

system requiring minimal personnel for· operation. However, logistical 

problems, flexibility, mobility, and reach sometimes limit the application 

of continuous haulage. The industry needs research and development of a 

continuous haulage system that satisfies industry needs. 

Since development of suc;:h a haulage system is expected to take 

some time, improvementi in exicting haulage systems are needed. In par­

ticular, research to increase the payload of batch-type haulage vehicles 

and eliminate the trailing cable are primary industry needs. 

Reducing personnel requirements associ~ted with r.n~l transporta· 

tion outby the face area is also an area of concern and presen~s another 

importan~ industry need. 

In the area of transporting personnel, supplies, an~ equipment, 

the transport of personnel is most important. The industry needs a 

research program that borrows from existing technology to develop a rapid, 

low cost transportation system.to transport pprsonnel to and from work 

areas. Such a development would also make transportation of supplies more 

efficient and less costly. For the near term, research and development to 

improve existing transportation systems is needed.· Such research should 

be concentrated in the major problem areas identified in this report. An 

artist's conception of on~ possible ~olution, a rupld transit vehicle on 

track, is shown in Figure 9. 
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In the area of logistics entitled "Electrical Distribution and 

Communications System," numerous industry concerns and needs were 

identified. In addition, it was pointed out that the Bureau of Mines is 

pursuing health and safety research in most of the major problem areas. 

Due to the nature of the problems, improvements that result from health 

and safety research will improve logistics considerations as well. 

No major areas of industry concern were related to water handljna 

and hydraulics. However, imorovements i~n system components .su.;;!1 i:l~ pipP. 

and hose couplers, pump impellers, valves, etc. would undoubtedly be 

welcomed by the industry. 

The portion of this report dealing with ventilation revealed the 

major areas of concern and needs. In particular, personnel requirements 

and costs associated with overcast and stopping construction is a major 

problem area. · In addition, shaft sinking costs and time requirements are 

also major areas of cnnr.ern. 

The above conclusions summarize the major cnst. areas and industry· 

concerns related to underground coal mine loqistics. RP.r.nmmenditionc for 

ifl1)roving the DOE logistics program were based on these conclusions. 

RECOMt-ENDATIONS 

lne recommended areas of research are prioritized based on 

sever~! considerations: 

1. potential logistics cost reductions 
2. potential production improvements 
3. potential solution to industries' needs 
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Obviously, research activities that offer potential for satisfying all 

three areas of consideration are given highest priority. In addition, the 

recommendations are divided into two sections. In the first list, 

recommendations that offer potential solutions to specific short-term 

problem areas in existing mines and logistics systems are covered. Then 

in the second list, research that offers potential for development of new 

and better logistics systems over the long term are covered. Each list of 

reoommcndationc ic covered below. 

Recommended short-term research: 

Improve the haulage capacity of batch-type haulage 
veh~cles while eliminating the trailing cable. 

- develop batteries that have a longer life, are more 
reliable, require less maintenance, and weigh less 
than currently available batteries. 

investigate alternative equipment designs to 
increase haulage capacity. 

investigate alternative power sources for batch-type 
haulage vehicles~ 

Investigate ways to provide more rapid transportation 
on existing transportation systems. 

- develop a better trolley pole harp that is less 
susceptible to coming off the trolley wire. 

- develop automatic track switches that are less 
expensive, simplier, and more reliable. 

investigate basic track design to develop systems 
that are less expensive and that can be more rapidly 
installed. 
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Investigate ways to reduce personnel requirements in 
conveyor-belt mines. 

- improve belt cleaners. 

- improve curre.nt methods of dust suppression. 

- develop bearings components that require less 
maintenance yet·offer longer life. 

- develop reliable, low maintenance intermediate belt 
drives. 

- develop equipment better suited to rapid extension 
and retraction of conveyor belts. 

develop better belt ·splices.· 

Develop improved stoppings and·overcasts that are 
portable, re-usable, and have minimal personnel 
requirements. ' 

Develop a small portable hoist that lends itself to 
unloading and load~ng supplies Where cleatances are 
limited. 

Develop training programs to assist mine management in 
dealing with logistics problems. 

Recommended long-term research: 

Develop a reliable; flexible continuous face haulage 
system with minimal personnel requirements. 

Develop a rapid transportation system to move personnel 
safely and quickly in the mine regardless of seam pitch 
or undulations. 

Develop an outby haulage system with minimal personnel 
requirements that can function well in pitching seams. 

Develop hardware and techniques that will allow .L·apld 
shaft and slope constryction. 

Investigate computerized mine operating systems such as 
MINOS for their effectiveness in improving management 
control. 
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One will note that .the above 1ist of recommendations does not 

address the electrical distribution and communications system. It is 

believed that the Bureau of Mines is adequately addressing the problems in 
. :\ 

this particular area of logistics. However, it is recommended that DOE 

monitor the Bureau of Mines' research and begin its own electrical 

research should the level of current research be reduced. 

The above research program should significantly reduce·the legis-

tics costs associated with underground coal mining. But much more impor-

tantly, most of the recommended research offers the potential for signifi­

cantly improving production as well. Aotential reductions· in total mining 

cost are at least indirectly proportional to improvements in production • 

·, . . ' 

. \ 
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APPENDIX I 

·PERSONNEL AND SUPPLIES TRANSPORTATION PROBLEMS 

A major factor impacting mining costs is the movement of men, 

materials, and supplies from the surface into and throughout the mine. 

Various transportation systems including man-trains, supply trains, 

hoists, belt lines, and rubber-tired vehicles are used to transport men 

and supplies in underground coal mines. I~ many mines, it is not uncommon 

for a worker to spend 20 percent of his eight-hour working day traveling 

from the bathhouse or lamphouse on the surface to his work area and re­

turning to the surface. This time is costly in terms of lost production 

and wages. 

Typically, 10 to 15 percent of the underground work force is in­

volved in the movement of supplies. In addition, hazards associated with 

the transportation of men and supplies can result in time lost caused by 

accidents and fatalities. These labor requirements, safety considera­

tions, and lost production associated with the transportation of men and 

supplies, contribute significantly.to mining costs. Many of the health 

and safety issues discussed in this section are related to the small but 

significant percentage of the accidents in U.S. coal mines. There exists 

a need to identify transportation problem areas so that ROSsible solutions 

can be investigated. 

Each mine. is unique in the type and performance of its transpor-

tation systems. Genetally, shaft and !:ilope hoists; track vehicles and/or 
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rubber-tired vehicles are used to transport men and materials. In shaft 

or slope mines, transportation to or from the working face usually con­

sists of four elements: transportation of men and materials from the sur­

face to the mine entrance; transportation from surface elevation to coal 

seam elevation; transportation from the slope or shaft 11 bottom11 to the end 

of the track system near the working face; and transportation from the end 

of the track to the working face. In drift mines, the transportation sys­

tem consists of only three major elements with transportation in the slope 

or shaft not required. In the discussions that follow, personnel trans­

portation durinQ each element is covered first, followed by a discussion 

of supplies transportation. 

PERSONNEL TRANSPORTATION 

Problems in transporting men and materials to the top of the mine 

shaft or slope vary considerably from mine to mine. Most mines hAve 

portals near the bathhouse and lamphouse buildings. At shift-st~rt time, 

men are usually required to be at the top of the slope or.shaft and ready 

to enter the mine. 

After reaching the mine portal, the men climb into mantrips in 

preparation for entering the mine. The mantrip can be a cage in a shaft, 

a rail .. rrtounted car in a slope or drift mine, or a trailer or skid pulled 

by a rubber-tired vehicle. Since many mantrips are not large enough to 

transport ali the men at once, men typically enter the mine in cycles. 

For example, a shaft or slope mine that consists of six working sections 
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might require lowering the men into the mine in three separate groups. 

The first group of men experiences no delays since they board the cage 

shortly after shift-start time and have ready access to an available 

mantrip at the bottom. Men lowered in subsequent cage trips may be de­

layed ten minutes or more while waiting for the cage to return to the 

surface. 

Having left the,cage, the men may walk some distance to board a 

rail-mounted self-propelled mantrip carrier. In large drift mines, men 

board the rail-mounted mantrip at the mine entrance. Often, because of 

the presence of water at the shaft or slope bottom, the mine bottom can be 

quite muddy and slippery. During winter, the mud and water freezes, 

making conditions even more hazardous to walking. 

Another problem often develops that can result in delays. Fre­

quently it is discovered that a rail-mounted mantrip is inoperative due to 

lack of safety equipment or inoperative brakes. A disabled mantrip will 

often block outby mantrips. Delays result while the disabled mantrip is 

switched-out onto·a side track to allow other mantrips to pass. 

Once a mantrip is found that is operational and all the men are 

seated, the mantrip operator requests permission from the dispatcher to 

proceed to the mine section. If there are no late-comers from the 

previous shift trying to get out of the mine, the dispatcher will grant 

the mantrip operator permission to proceed into the mine. 

Depending on track and trolley conditions, the journey from the 

rrdne bottom to the s~ction can be plagued with delays. When the track and 
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trolley conditions are· 'substandard (as -is often the case.), the trolley. 

pole has a tendency to jump off the trolley wire. The trolley pole 

bounces and whips about as it hits the mine roof, cross bars; headers and 

overcasts. Until the mantrip can be stopped, the whipping trolley pole 

presents a serious hazard to men :in the mantrip. ·Instances of arm, leg, 

shoulder, and skull fractures have occurred when the trolley pole struck 

the operator or a passenger. 

To correct ~he-situation, the mantrip must be gtopped and th~ 

trolley pole put back on the trolley wire·before the mantrip can proceed. 

The voltage of the trolley wire creates a shock hazard when ·personnel ·· 

attempt to put the pole back on the wire. Given certain conditions, such 

a shock can 'be fatal as demonstrated by accidents in the past. In addi­

tion, the relative proximity of the trolley wire to the'mantrip and the 

mantrip operator presents.a continuous hazard·during the entire journey in 

the mantrip. This hazard is especially acute when men board or get off 

the mantrips and are carrying any type of metallic tools· or. supplies that 

may come in contact with the trolley wire. A short circuit in the DC 

trolley line to the tracked vehicle frame can create·a severe shock~ 

hazard. 

Aside from the personnel hazards associated with. substandard 

trolley conditions; other significant delays often result. It is not 

uncommon for the trolley pola to jump the ·wire four or ·five times· between 

the mine bottom and the section. Time is lost each time in stopping the 

mantrip and putting the pole back on the wire. More importantly, the 
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trolley;pole or ha~p. c~n .be damaged from hitting .cross bars, overcasts, 

pipes, the mine roof, etc. Atthat point, mechanics w.ith tools andre­

placement parts .must .be called to the scene for repairs. An entire crew 

can be delayed for·hours. 

In addition to poor trolley conditions, poor track conditions can 

also account for·safety.hazards and delays because of derailments. De­

railments can easily result in personnel injury. After they occur, pas­

sengers are faced wit~ the. task of getting the mantrip back on the track­

an equally hazardous task. This prqcess involves jacking the mantrip up 

so the.' wheels .are higher than the top of the track, then slewing it one 

way or the other· .in an attempt to make it fall pack on the rails. The 

entire activity. takes place near the trolley wire, and consequently, there. 

exists a constant. shock hazard. The delays which reswlt from derailment 

can be lengthy since after derailment, the mantrip may need to be jacked 

up two or-:three· times before it can finally be repositioned to fall on the 

rails. Problems.with the jack, an.inability to find "blocking" to block- . 

up the mantrip~ and.poor bottom conditions, can mean long delays in get­

ting the .mantripback.onto the track. 

Other delays may occur from the necessity to travel at reduced 

speeds .over certain sections of track and switching .areas. Such reduced 

speeds stem frpm a. desire to avoid derailment, to keep the trolley pole 

from bounci[lg of the wire, or other hazards. This delay becomes signif­

icant ,in, tt:'lqse mines where the travel distance to the section is sever.al 

miles .long. i 

I-7 



After the rail-mounted mantrip arrives at the.end of the section 

track, personnel usually either walk into the section or crawl to a 

rubber-tired mode of transportation in low seams. An uncovered skid or 

trailer is typically dragged by a rubber-tired vehicle to the section 

"dinner-hole." (The "dinner-hole" is that location on the section where 

the men eat their lunch.) Since the vehicle is usually uncovered, person­

nel are subjected to hazards similar to those associated with an uncovered 

rail mantrip. Si!=}ni ficant delays wi1 1 nr.r1.1J' should the vehicle become 

stuck where poor bottom conditions exist. Usually, provided there are no 

signifil;ant delays in any aspect of the transportation system, personnei 

will arrive at the section dinner-hole within 30 to 60 minutei after shi~t 

start time. 

SUPPLIES TRANSPORTATION 

Supplies are usually stored near the mine entrance where they are 

easily accessible to either rail-mounted supply cars or rubber-tired sup­

ply cars. The cars are customarily loaded with a fnrkliftj or occasion­

ally by hand, and are pushed from one storage area to another until all · 

the required supplies have been loaded. 

Some problems and delays are common to this first step of supply­

ing the underground mining sections. First, a significant personnel haz­

ard exists in loading supplies by hand. Pinched, cut, and broken fingers 

and wrists are not uncommon. In addition, back injuries associated with 

lifting heavy materials are possible. 
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Delays are especially prevalent during the. winter months. Track 

switches can freeze and become difficult to operate. Frozen mud and ice 

near the track may cause the cars to jump the track and cause personnel to 

slip and fall. Supplies can become frozen in-place so that extra efforts 

must be made to "free" the supplies prior to loading. Each of these prob­

lems introduces delays into the loading and transportation process. 

Once the materials are loaded, the loaded cars are taken to the 

mine entrance in preparation for going underground. Delays are again en­

countered at this point since, for slope or shaft mines, hoisting facil­

ities must be made available for transportation of supplies. Most mines 

maintain a high priority on keeping the hoist facilities available for 

personnel and "emergency parts" transportation. In the case of slopes and 

shafts, preparations must be made at the mine bottom to receive the sup­

plies and minimize the time hoisting facilities are used for supply trans­

portation. 

After t~e necessary arrangements are made, the loaded supply cars 

are prepared for entrance in~o the mine. For drift mines, the supply cars 

are connected to locomotives. In slope mines, the cars.are usually at­

tached to a slope car. In shaft mines, the cars are ordinarily lowered 

individually in a caqe. 

After reaching the mine bottom (in shaft and slope mines), the 

cars are connected to locomotives in preparation for distribution in the 

mine. Several efforts are generally required in this step: disconnecting 

cars from the slope car and removing all the safety chains between cars, 
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(for slope lowered cars), ensuring flexible connections between cars to 

help prevent derailing, and connecting all the cars between two locomo~ 

tives. The presence of mud, water, and ice at the bottom·can make this 

series of tasks difficult and dangerous. In addition, since.personnel are 

often required to stand between the cars to make connections, pinched 

hands and legs are possible. 

Prior to distributing a "trip" of cars in the mine, the locomo­

tives are usually inspected. The inspection should include the brakes 

(both primary and emergency), jacks, bars, fire extinguishers, warning 

bells, tram speeds, sanders, lights, .trolley pole, and harp. 

Mine locomotives are often robbed of safety supplies, such as 

jacks and fire extinguishers, to equip personnel carriers at the beginning 

of the shift. Consequently, once supply personnel finally enter the mine, 

delays are often encountered in reequipping the loco~otives·with necessary 

safety gear. In addition·, other safety features including sanders,, 

trolley pole, etc., need servicing and account for certain delays. 

Eventually the entirP. SllpJ1l y train is made ready. for travel 

underground. At this point, supply personnel typically contact the dis­

patcher and request permission to proceed. When the track system is clear 

of coal haulage trips and personnel carriers traveling out of th~ .. mine, 

the supply train sets out for its destination. Oftentimes, delays result 

when the supply train waits for personnel carriers to "clear" at the mine 

bottom or at switches located throughout the mine. 
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·As the supply train proceeds .into the mine, :train operators must 

frequently slow down and carefully negotiate any track curves and switches 

known to be in poor condition. This situation prevails in particular off 

the mainline, and derailments are frequent at these locations. In ·a few 

mines, one or two derailments can be expected per trip. When. a derailment 

does occur, the train is usually disconnected at the derailed car. The 

car is carefully jacked up and "slewed" to fall back on the rails. 

Hazards and delays are similar to those encountered in.putting a derailed 

personnel carrier back on the track. However, the weights involved in 

this instance are usually greater. · Consequently, delays. and. hazards are 

also greater. Derailments can damage the track and thus cause future 

derailments at th~ same location. 

Most locomotives are of the open type, and the operator is ex­

posed to hazards associated with rock falls, dust; the trolley pole, and. 
I 

the trolley wire. In addition to delays associated with placing the 

trolley pole on· the trolley wire, .operators of electrified mine lecoma-

tives can encounter various other hazardous situations. When the trolley 

pole leaves the·wire the locomotive has a sudden loss of power and use of 

the electric brakes; The operator must react rapidly to regain control of 

the locomotive by utilizing a hydraulic and a mechanical· brake. 

Some additional hazards are introduced by the supply cars.· Their 

weight can cause problems in negotiating hills. Fatalities have occurred 

in the past when a train started sliding or skidding down a track, and the 

fast speed caused the train to derail at a curve. In addition, loaded 
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supply cars can contact the trolley wire creating shock hazards or fires. 

Major mine fires have originated in the past because of sparks or:arcs 

associated with the trolley wire. 

Once the supply train reaches its destination, different tech­

niques for storing the supplies are employed. In cases where empty supply 

cars are left at the end of the track, the leading locomotive is usually 

disconnected to remove the cars. If there are no empty supply cars, the 

leading locomotive must still be switched out before the supply cars can 

be advanced. After the cars are pushed to the end of the track, they are 

usually t:l tH 1 nPd to the r::lil and blocked .i11 1Jlace. 

From this point, depending on the relative closeness of the track 

to the face, the supplies can be handled in a number of ways. Some mines 

use supply cars equipped with rubber tires. At the end of the track, the 

rubber tires are lowered, and the supply cars are pulled off the track 

with rubber-tired vehicles. ThP.y can then be pulled up to tl1t= rat:e area 

for supplies distribution at the face. When the cars are empty, they are 

put back on the LrHck (usually with some degree of difficulty and dRlRy), 

the rubber tires are raised, and the cars are again chained to the rail 

and blocked to await the return of the locomotives. 

In other 1i1.i11es, the supplies are unloaded off the supply cars at 

Ll'le end of the track. Most of this work is done by hand, oftentimes where 

height restrictions make the job difficult and dangerous. In addition, 

the presence of water and mud can complicate the problems. Back injuries 

and pinched and broken fingers are common types of injuries. 
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OnGe the supplies are delivered to the end of the track, they are 

usually taken to the face area by rubber-tired vehicles, such as scoops or 

tractors. If all the supplies left at the end of the track are not used 

before the track is advanced again, the remaining supplies must once again 

be ioaded and transported. Such rehandling is time consuming and costly. 

.. In small drift mines, supplies are transported from the outside 

all the way to the fate'by rubber-tired vehicles. As in transporting per­

sonnel,. this method of supplies transportation is relatively slow. 

Rubber-tired vehicles often become stuck in poor bottom conditions. An­

other rubber-tired vehicle can be employed to push out the· stuck vehicle, 

but equipment ... damage in these circumstances is frequent. 

Supplies delivered to the face area are usually distributed to 

those locations where they are easily accessible and unloaded. Then, when 

they are needed, they are· loaded one last time and taken to the machine or 

area where they will finally be used. 

Because of the delays and problems associated with supplie·s 

tran·sportation, supply trips are usualiy taken into the mine only once· a 

day. Oftentimes, shortages of supplies and the need for emergency parts 

require that needed supplies be rushed to the face area. In this in­

stance, ·personnel carriers are usually seht from the section to get the 

supplies or parts. Since such emergency trips· are frequently given a high 

priority, the normal transportation of men and· materials· is disrupted. 

The evaluation of the supplies transportation system typical.of 

many mines yields sum!:! very inte.resting points: 
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1. The transportation system can vary considerably from 
mine to mine. 

· 2. Many personnel hazards and delays are inherent in 
present-day transportation systems. 

3. Some of the loading and much of the unloading of 
supplies is done by hand. 

4. From the time supplies are delivered on the mine 
property to the time they are used at the face, it is 
not uncommon for the supplies to be unloaded and 
loaded three or four times. 

5. Supply trips are usually taken into the mine only once 
a day. Localized shortages of parts and materials are 
common and often necessitate that personnel carriers 
be used for immediate supply of urgently needed 
materia1s. 
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APPENDIX II 
LABOR AND BENEFITS COST ANALYSIS 

One of the major efforts in the logistics background study had to 

do with determination of the cost of various logistics activities. Since 

personnel can be involved in numerous logistics activities, labor cost 

figures were derived from estimates of time that personnel perform work 

associated with each of the various logistics activities. Labor costs for 

each logistics activity were developed for each labor classification. 
I 

Labor benefit costs were developed by a similar technique. Such a de-

tailed approach to development of labor and labor benefit costs assured 

reliable cost figures for each logistics activity. 

The labor cost analysis began with development of Table II-1 for 

hourly personnel. The number of days worked and the number of days paid 

for hourly labor were determined. Then, based on hourly labor costs for 

union employees, the yearly straight-time labor cost was determined for 

various labor classifications. Note that floating days, vacation days, 

holidays, etc., were calculated as part of the labor costs. Next, Table 

II-2 was ·developed to determine premium labor costs based on estimates of 

the overtime hours worked per year and to determine the average premium 

rate. The end calculation yielded the premium labor cost for each labor 

classification. The straight-time and premium time labor costs for each 

labor classification were combined in Table II-3 to yield the total yearly 

labor cost per employee classification. A similar table illustrating the 

yearly hours worked by each labor classification was developed as Table 

II-4. The yearly hours will be used later in labor benefit calculations. 
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TABLE 11-1 

LABOR COSTS ANALYSIS 

Days Worked Per Year: 

Total days per year = 

Less Saturdays and Sundays = 

Less Holidays = 

Less Vacation Days = 

Less Floating Days = 

Less Sick Leave = 

Total straight-time days worked = 
Total straight-time hours worked = 

Days Paid Per Year: 

Actual straight-time days worked = 

Plus Sick Leave = 

Plus Floating Days = 

Plus Vacation Days = 

Plu~ !"iOliuay~ = 

Total straight=time days paid = 
Total straight-time hours paid = 

Straight-Time Labor Cost Analysis: 

Grade 

5 

4 

3 

2 

1 

Straight-Time 
Rate Per Hour 

(Estimated Average) 

$11.86 

11.56 

11.19 

10.97 

10.90 

II-4 

365 

-102 

-11 

10 

- 4 

- 5 

233 
1,864 

233 

+ 5 

+ 4 

+ 12 

+ 11 

265 
2,120 

.. 

Yearly Straight-Time Labor 
~ost (265 paid days2 

$~:J, 143. 

24,507 

23,723 

23,256 

23,108 



TABLE 11-2 

PREMIUM PAY LABOR COST ANALYSIS 
FOR HOURLY PERSONNEL 

(1 ,864 Hour Base) 

Job Estimated 
Premium 

Premium Yearly 
Percentage Rate Percentage Premium 

Classification Premium Pay Hours Worked (Average)· Labor Cost 

Minet· Operator 12 224 155. 4, 118 

Miner Helper 12 224 155 4, 118 

Bolter Operator 12 224 155 4, 118 

Bolter Helper 12 224 155 4, 118 

Shuttle Car 12 224 155 3, 885 
Operator 

Mechanic/ 20- 373 165 7,299 Electrician 

Supply Man 10 186 155 3, 226 

Face man 10 186 155 3,226 

Beltman 8 149 155 2, 517 

Motorman 5 93 155 1, 581 

General Laborer 8 149 155 2, 517 

Pumper 20 373 170 6,912 

Trackman 8 149 155 2,517 

Welder 15 280 155 5, 147 

Dispatcher 5 93 155 1, 666 
·. 

Bratticeman 10 186 155 3, 142 

Shear Operator 15 280 1GO 5; ·313 

Shear Operator 15 280 160 5, 313 Helper 

Longwall Sup~ort .. 

Operator 15 280. 160 5,013 

Headgate Opera- 15 280 160 5, 179 tor . 
Tailgate Operator 15 280 160 5, 179 

Longwall Operator 15 280 160 5, 313 

Conveyor Snak~r 15 280 160 5,013 
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Job 
Classification 

Miner Operator 

Miner Helper 

Bolter Operator 

l),!toer lllliii!-J .. r 

Shuttle Car 
Operator 

TABLE 11-3 

LABOR COSTS SUMMARY 
FOR HOURLY PERSONNEL 

(Dollars) 

Yearly Straight-Time 
Labor Cost 

Per Employee 

25,143 

2 5, 143 

25,143 

2S, II+J 

23, 723 

Yearly Premium Total Yearly 
Labor Cost Labor Cost 

Per Employee Per Employee 

4, 118 29,261 

4, 118 29,261 

4,118 29,261 

4, I i 8 29,261 

3,885 27,608 

Mechanic /Electrician 25,143 7,299 32,442 

Supply Man 23, 723 3,226 26,949 

Faceman 23,723 3,226 26,949 

Belt man 23,108 2, 517 25,625 

Motorman 23,256 1, 581 24,837 

General Labor 23,108 2,517 25,625 

Pumper 23,108 6,912 30,020 

I rackman 23, 108 2, 517 25,625 

Welder 25,143 s. 11n 30,290 

nlspatch&r 24,507 1, 666 26,173 

Bratt iteman 23,108 3, 142 26,250 

Shear Operator 25, 143 5,313 30,456 

Shear Operator 25, 143 5,313 30,456 Helper 

Longwall Support 23,723 5, 013 2H,736 Oper Cllr,Jr 

Headgate Operator 74, 507 5,179 29,686 

Tailgate Operator 24,507 5,179 29,686 

Longwall Operator 25, 143 5,313 30,456 

Conveyor Snaker 23,723 5, 013 28, 736 
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TABLE 11-4 

HOURS WORKED PER JOB CLASSIFICATION 

Job 
Classification 

Yearly Straight--Time 
Hours Worked 

Miner Operator 

Miner Helper 

Bolter Operator 

Bolter Helper 

Shuttle Car Operator 

Mechanic /Electrician 

Supply Man 

Faceman 

Belt man 

Motorman 

General Labor 

Pumper 

Trackman 

Welder 

Dispatcher. 

Bratt iceman 

Shear Operator 

Shear Operator 
Helper 

Longwall Support 
Operator 

Headgate Operator 

Tailgate Operator 

Longwall Operator 

Longwall Snaker 

Per Employee 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864 

1864" 

II-7 

Yearly Premium 
Hours Worked 
Per Employee 

224 

224 

224 

224 

224 

373 

186 

186 

149 

93 

149 

373 

149 

280 

93 

186 

280 

280 

280 

280 

280 

280 

280 

Total Yearly 
Hours Worked 
Per Employee 

2088 

2088 

2088 

2088 

2088 

2237 

2050 

2050 

2013 

1957 

2013-

2237 

2013 

2144 

1957 

2050 

2144 

2144 

2144 

2144 

2144 

2144 

2144 



The next effort invo_lved actual determination of the amount of 

time each labor classification is involved with each of the various 

logistics activities. Table 11-5 illustrates the estimated percentage of 

time devoted to each logistics activity by each labor classification. The 

results of Table 11-5 are used in both labor and labor benefits 

det~rminations in Appendices III and IV. 

Following the labor cost analysis, labor benefit costs were 

developed. The labor benefits consisted of four categories: social 
< • ' .: ~ 

security, health and retirement, sickness and accident, and additional 

benefits. The technique used to calculate costs in each category is 

described as follows: 

Social Security (estimated): 

Hourly personnel= 6.7 percent of annual wage 

Salary personnel = 6.2 percent of annual salary· 

Health and Retirement Benefits: 

Hourly personnel = $1.037 per hour worked 

Salary personnel (estimated) = 15 percent of annual ~alary 

Sickness and Accident Insurance (estimated) = 

8 percent of annual wage or salary 

Additional Benefits (estimated): 

Hourly personnel = ~.U percent of annual wage 

Salary· personnel = 4.0 per·cent of annual wage 

Workmens' Compensation (estimated) 

22 percent of annual wage and salary 
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TABLE 11-5 

YEARLY PERCENTAGE OF TIME ASSOCIATED WITH 
VARIOUS LOGISTICS ACTIVITIES 

"· 

~~: 

·---
Transport of. Electrical ... 

Water Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation .: Tot~l Classification Supplies, Transportation ·Communications 
.and Equipment System System 

Production Foreman 25 20 10 5 0 10 70 

Miner Operator 30 5 0 S· 0 5 4.5 

Miner Helper 30 5 10 10' 0 IS . 70 

Bolter Operator- 25 5 5 0 0 5 40' 

Bolter Helper 35 15 10 0 0 . 10 70 

Shuttle Car Operator 30 60 5 o· 
,· 

0 0 95 
H Mechanic /Electrician 25 15 20 0 0 0 60 H 
I Face Supply Man 85 0 10 0 0 0 95 \0 

Outside Supply Man 95 0 0 0 0 0 95 

Face man ,30 20 10 10 0 15 85 

Belt man 20 70 5 0· 0 0 95 

Motorman (Supplies) 85 5 5 0 0 0 95 

Motorman (Track Haulage) -.. , 10 .80 5 0 0 0 95 

General Labor 30 20 5 10 0 10 75 

Pumper 45 0 5 40 0. 0 9,0 

Trackman (Belt-Track) 70 5 15 0 0 0 9P 

Trackman ~Track Haulage) 25 55 10 0 0 0 90 

Welder 40 0 10 0 0 0 so 
Dispatcher /Hoistman 75 15 0 0 0 0 90 

Bratt iceman 30 0 0 0 0 60 90 

Shear Operator 25 5 5 5 0 0 40 

Shear Operator Helper 25· 5 5 5 0 0 40 



H 
H 
I 

f-' 
0 

Job 
Classificatior 

TABLE 11-5 (Cont'd.) 

YEARLY PERCENT AGE OF TIME .~SSOCIATED WITH 
VARIOUS LOGISTICS ACTIVITIES 

Transport o"' Electrical Water Personnel, Coal :md Rock Distrbution and Hamfling Supplies, Transportation Comm:Jnications 
and Equipment S!stem System 

Longwall Support 
35 5 0 0 Operator 

Headgate <;>perator LIO 45 5 ·o 
Tailgate Operator 40 45 5 0 

Longwaii-Operator 30 10 40 5 

Conveyor Snaker 30 60 0 0 

Longwall Maintenance 
25 20 10 0 Foreman 

Longw:~ll Coordinator 60 10 10 0 

Longwall Superintenden:: 25 20 10 0 

Long wall Mechanic 25 20 10 5 

General Manager 15 5 0 0 

Mine Superintendent 20 10 5 e 
Assistant Mine Super in ten dent 20 1() 5 0 

Mine Foreman 35 25 10 5 

Assistant Mine Foreman 40 30 10 s 
Maintenance Foreman 30 15 10 0 

Assistant Maintenance Foreman 30 20 10 5 

Construction Foreman 25 20 10 5 

Assistant Construc;:ion Foreman 25 20 10 s. 
Track Foreman (Track Haulage I ' 25 

~-
45 20 0 

Track Foreman (Sl:pplies) 70 0 20 0 

Assistant Track Foreman 30 45 zo 0 

Hydraulics Ventilation Total 

0 0 40 

0 0 90 

0 0 90 

0 5 90 

0 0 90 

20 0 75 

10 0 90 

10 10 75 

20 0 80 

0 0 20 

0 5 40 

0 5 40 

0 10 85 

0 5 90 

0 0 55 

0 0 65 

0 5 65 

0 5 65 

0 0 90 

0 0 90 

0 0 95 



TABLE 11-5 (Cont'd.). 

YEARLY PERCENTAGE OF TIME ASSOCIATED WITH 
,-

VARIOUS LOGISTICS ACTIVITIES 

Transport of Electrical 
. Water Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation Total Classification Supplies, Transportation Communications 

and Equipment System System 

Belt Foreman 30 60 0 0 0 0 90 

Assistant Belt Foreman 40 ·55 0 0 0 0 95 

Ventilation Foreman 25 0 0 0 0 70 95 

Safety Director 25 10 10 5 5 5 60 

Assistant Safety Director 25 10 10 5 5 5 60 

Outside F:>reman 25 10 0 5 0 0 40 
H Assistant Outside Foreman 25 10 0 5 0 0 40 H 
I Chief Engineer 10 10 5 5 5 10 45 f-1 

f-1 
Engineer 10 5 5 5 5 5 35 

Surveyor 20 0 0 0 0 0 20 

Draftsman/Technician 10 5 0 0 0 10 25 

Purchasing Agent 25 0 0 0 0 0 25 

Assistant Purchasing Agent 25 0 0 0 0 0 25 

Warehouseman . 50 0 0 0 0 0 50 

Outside S1.Jpply Man 90 0 0 0 0 0 90 

Clerk 10 10 0 0 5 5 ·30 

Secretary 10 10 0 0 0 0. 20 

Shop Foreman 20 30 10 10 0 0 70 

Assistant Shop Foreman 20 30 10 10 0 0 70 

Chief Electrician 30 10 40 5 0 5 90 

Assistant Chief Electrician 30 10 40 5 0 5 90 

Training Supervisor. 20 15 10 5 0 10 60 
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ANALYSIS Ill 

LOGISTICS COST ANALYSIS FOR FACES AND PANELS 

. As discussed in the text, logistics costs for various mining 

situations in faces and panels were investigated. The variables taken 

into account included seam thickness, type of mining operation, and type 

of seclion supply system. The cost categories analyzed included capital, 

operating, Qepreciation, power, labor, and labor benefits. 

The costs assigned to faces and panels include the costs of all 

those logistics activities that occur inby the panel entrance. The only 

exceptions were overcast costs and ventilation costs. Overcasts used to 

direct air to a particular panel were included in the face and panel 

costs. The cost of power and fans required to move air in a particular 

panel was not included. These costs are addressed ih Appendix IV under 

costs for different mine sizes. However, costs associated with directing, 

distributing, and regulating air in the faces and panels are included in 

this section. 

Most of the input data used in ~he analysis were developed based 

on information gathered from industry sources. In cases whete information 

was not available directly from mine operators or. suppiiers, costs were 

calculated based on related information·. For example, average power costs 

for operating various equipment items were not available from mine oper-

ators or suppliers. However, average power consumption rates were avail-

able from academic sources. The average power consumption information was 

used to calculate estimated power costs. 
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The various costs investigated are presented in the.form of 

tables by cost categories. Capital costs for room and pillar faces and 

panels are shown in Table 111-l. A summary is shown in Table 111-2. Most 

of the equipment items in faces and panels are associated with logistics 

activities. The exceptions are the continuous miner, which was considered 

to provide coal and rock extraction, and the roof bolter, which was 

considered to provide roof support. Activities associated with coal and 

r·uck extraction and roof support are two major activities in the 

underground mine environment not considered as being logistics activities. 

Capital costs for longwall faces and panels are shown in Table 

III-3. A summary is shown in Table III-4. Nonlogistical activities· in 

this case include coal and rock extraction (shear), roof support 

(supports), coal fragmentation (impact breaker), and lighting. The 

analysis of these activities revealed that they are not part of 

underground coal mine logistics as defined earl1er. 

The same approach and format used fnr ~apital coste analysis was 

used in t.;alculating operating costs. Operati-ng.costs for room and pillr~r 

operations are shown in Table Ill-S. A summary is shown in Table 111-6. 

Costs for longwall operations are shown in Table 111-7, and a summary is 

shown in TahlP. JII-8. 

A si111ilar format was used for depreciation costs. Th~ 

depreciated life of various logistics items was based on the estimated 

time the equipment is used before major overhauls are required. It was 

assumed that major overhaul costs are equal to new ,equipment costs. The 
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TABLE 111-1 

CAPITAL COSTS FOR-FACES AND PANELS 
IN ROOM AND PILLAR OPERATIONS 
FOR VARIOUS SEAM THICKNESSES 

(Dollars) 

Less than Four Feet Four to Six Feet Greater than Six Feet 

Logistics Activity 

Transport of Personnel, Supplies, 
and Equipm~nt 

Track 

Rail 
Ties, Joint Bars, Bolts, Etc. 
Switches, Frogs, Etc. 

Mantrips 

Mantrip Tractor, Battery, and. Charger. 
Personnel Track Mantrip 

Supply Equipment 

Scoop, Battery, and Charger 
Section Supply Cars 

Subtotal 

Coal and Rock Transportation 

Shuttle Cars 
Feeder 
Conveyor Belt 
Conveyor Belt. Structure, Rope, Idlers, 

Etc. 
Conveyor Belt Drive 
Conveyor Take-Up 
Conveyor Belt Tailpiece 

Subtotal 

Belt­
Track 

27,400 
11,010 

3,000 

39,·00(} 

75,00(} 
27,200 

182,610 

250,000 
70,000 
54,000 

39,000 
35,000 
10,000 

5,000 

463,000 

Rubber­
Tire 

55,000 

75,000 
27,200 

157,200 

250,000 
70,000 
54,000 

39,000. 
35,000 
10,000 
5,000 

463,000 

Belt­
Track 

Rubber- Belt-
Tire Track 

27,400 
11,010 
3,000 

39,000 

105,000 
27,200 

212,610 

55,000 

105,000 
27,200 

187,200 

250,000 250,000 
80,000 80,000 
54,000 54,000 

39,000 
35,000 
1.0,000 
5,000 

473,000 

39,000 
35,000 
10,000 

5,000 

473,000 

27,400 
11,010 
3,000 

39,000 

105,.000 
27,200 

212,610 

270,000 
100,000 
54,000 

39,000 
35,000 
10,000 
5,000 

513,000 

Rubber­
Tire 

55,000 

105,000 
27,200 

187,200 

270,000 
100,000 

54,000 

39,000 
35,000 
10,000 
5, 000. 

513,000 



TABLE 111-1 (Cont'd.) 

CAPITA:L COSTS FOR FACES AND PANELS 
IN ROOM AND PILLAR OPERATIONS 
FOR VARIOUS SEAM THICKNESSES· 

(Dollars) 

Less than Four Feet Four to Six Feet Greater than Six Feet 

Logistics Activity Belt- Rubber- Belt- Rubber- Belt-· Rubber-
Track Tire Track Tire Track Tire 

Electrical Distribution and Communications 
System 

Commt.:nications 3,000 3,000 3,000 3,000 3,000 3,000 

H 
Section Power Box 35,000 35,000 35,000 35,000 40,000 40,000 

H High Voltage Cable 
H 
I Plugs 5,000 5,000 5,000 5,000 5,000 5,000 CTI 

Cable 24,000 24,000 24,000 24,000 24,000 24,000 

Low Voltage Cable 

Mine~r 6, 755 6,755 6, 755 6, 755 6,755 6,755 
Shuttle Cars 1, 950 1,950 2,400 2,400 2,800 2,800 
Roof Bolter 1,410 1, 410 1,410 1,410 1,"41 0 1,410 
Feeder 2,600 2, 600 . 2,600 2,600 2,600 2,600 
Charger 950 1,900 950 1, 900 950 1,900 
Pump 950 950 950 950 950 950 

Belt Drive 

Power Box 26,000 26,000 26,000 26,000 26,000 26,000 
Cable - 2, 880 2i880 . 2, 880 2,880 2,880 2,880 

< 
Trolley Wire, I nsufators, Disconnects, 

Bonds, Etc. y 8, 400 8,400 8,400 8,400 8,400 8,400 

Subtotal 118~ 895 119,845 119, 345 120,295 124,745 125,695 



TABLE 111-1 (Cont'd.) 

CAPITAL COSTS FOR FACES AND PANELS 
IN ROOM AND PILLAR OPERATIONS 
FOR VARIOUS SEAM THICKNESSES 

(Dollars) 

Less than Four Feet Four to Six Feet Greater than Six Feet 

Logistics Activity Belt- Rubber- Belt- Rubber- B'elt- Rubber-
Track Tire Track Tire Track Tire 

Water ·Handling System 

Pump 4,000 4,000 4,000 4,000 4,000 4,000 

H 
Discharge Wat,er Line 2,500 2,500 2,500 2, 500 2,500 2,500 

H Fresh Wa1.er Line and Hose 7,500 7, 500 7,500 7,500 7, 500 7,500 
H 
I 

-...J 
Subtotal 14,000 14,000 14,000 •14,000 14,000 14,000 

Ventilation 

Block Walls 8, 679 8, 679 10,607 10,607 14,464 14,464 
Overcasts 3,000 3,000 3,500 3,500 4,000 4,000 
Mandoors 1, 286 1, 286 1, 286 1,286 1, 286 1, 286 

Subtotal 12,965 .12,965 15,393 15,393 19, 750 19,750 

TOTAL CAPITAL COSTS ASSOCIATED 
. WITH LOGISTICS J91, 470 767,010 834,.348 809,888 884,105 859,645 

. Other Capital Items 

Continuous Miner 490,000 490,000 520,000 520,000 540,000 540,000 
Roof Bolter 125,000 125,000 125,000 125,000 125,000 125,000 

TOTAL OTHER CAPITAL ITEMS 615,000 61.5, 000 645,000 645,000 665,000 665,000 



TABLE 111-2 

SUMMARY OF CAPITAL COSTS 
FOR FACES AND PANELS IN ROOM AND PILLAR OPERATIONS 

FOR V ARlO US SEAM THICKNESSES 

($1000) 

Less than Four Feet Four to Six F'eet Greater .than Six Feet 

. Logistics Activity Belt- Rubber- Belt- Rubber- Belt- Rubber-
Track- Tire Track Tir-e Track Tire 

Transport of Personnel, 182. ,:; 157.2 212.6 187.2 212.6 187.2 Supplies, and Equipment 
H 
H Coal and Rock. Trans-H 463.1) 1163.-0 473.0 473.0 513.0 513.0 I portation 
00 

Electrical. Distribution 
and Communications 118. g 119.8 119.3 120.3 124.7 125.7 
System 

Water Handl Eng System lii.IJ 14.0 14.0 14. 10 14.0 14.0 

Ventilation 13.0 13.0 15.4 15.4 19. 8 19.8 

TOTAL LOGISTICS 791. 5 ~767.0 834.3 809.9 884. 1 859.6 

Other 61 s. (• .615.0 645.0 645.0 '665. 0 665.0 
: 

/ 

TOTAL CAPITAL 1, 406. ~. 1,;382.0 1,479.3 1,454.9 1, 549. 1 1,524.6 
-



TABLE 111-3 

CAPITAL COSTS FOR LONGWALL 
FACES AND PANELS IN 

VARIOUS SE.AM THICKNESSES 
· (Dollars) 

Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment 

Track 

·Rail 
Ties, Joint Bars, Bolts, 

Etc. 
Switches, Frogs, Etc. 

Mantrip 

Supply Equipment 

Scoop, Battery, and 
Charger 

Supply Cars 

Subtotal 

Coal· and Rock Transportation 

Face Conveyor 
Head and Tail Conveyor 
Drives 

Stage Loader 
Tailpiece 
Conveyor Belt 
Conveyor Belt Structure, 

Rope, ldlet·s, Etc. 
Conveyor Belt Drive 
Conveyor Take-Up 

· Subtotal 

Electrical Distribution and 
Communications System 

Communications 
Section Powet· Center and 

Plugs 
High Voltage Cable 

Plucs 
Cable 

Less Four 
Than to 

Four Feet Six Feet 

36,534 

14,680 
4,000 

39,000 

75,()00 
13, 600 

182,814 

350,000 

290,000 
100,000 
60,000 
54,000 

39,000 
35,000 
10,000 

938,000 

4,000 

. 25_0, 000 

7,000 
32,000 

36, 534 

14,680 
4,000 

39,000 

75,000 
13,600 

182,814 

0 • 

450,000 

300,000 
120,000 
70,000 
54,000 

39,000 
35,000 
10,000 

1,078,000 

4,000 

250,000 

7,000 
321 000 

Greater 
Than 

Six Feet 

36, 534 

14,680 
4,000 

·39, 000 

105,000 
1 3, 600 

212,814 

...1 <· 
550,000 

350,000 
140,000 
80,000 
54,000 

39,000 
35,000 
10,000 

1,236,000 

4,000 

250,000 

7,000 
32,000 



TABLE 111-3 (Cont'd.) 

CAPITAL COSTS FOR LONGWALL 
FACES AND PANELS IN 

VARIOUS SEAM THICKNESSES 
(Dollars) 

Less Four Greater 
L.:>gistics Activity Than to Than 

Four Feet Six Feet Six Feet 

Low Voltage Cable 

Shear 10,400 10,400 10,400 
Pumps, Motors, Etc. 6,'100 6,400 6,400 

Bolt Drive 

Power Center 30,000 30,000 30,000 
Cable 2,880 2,880 2,880 

Trolley Wire, Insulators, 
Disconnects, l::Sonds, Etc. 11,200 11, 200 11, 200 

Suhtotr~l 353,880 353,880 353,000 

Water Handling System 

Pump 4,000 4,000 4,000 
Discharge Water Line 5,000 5,000 5,000 
Fresh Water Line and 

Hose 11,250 11,250 11,250 

Subtotal 20,250 20,250 20,250 

Hydraulics 

Hydraulic: PowAr Pr~rk 1&10,000 1110, 000 190,000 
Hose!? and Fittings 5,000 5,0QO 5,000 

Subtotal 145,000 145,000 195,000 

Ventilation 0 0 0 

TOTAL CAPITAL COSTS 
ASSOCIATED WITH 1,fi39,944 1, 779, 944 2, 017,944 
LOGISTICS 

Other Capital items 

Shear 11 300, 000 1,600,000 2,200,000 
Shield Supports 2,708,000 3,54~,000 4,583,000 
Single Supports 50,000 70,000 90,000 
Impact Breaker 100,000 130,000 160,000 
Lighting 70,000 70,000 80,000 

TOTAL OTHER CAPITAL 
ITEMS 4,228,0~0 5,412,000 7,113,000 

III-10 



TABLE 111-4 

SUMMARY OF CAPITAL COSTS 
FOR LONGWALL FACES AND PANELS 

IN VARIOUS SEAM THICKNESSES 
($1 000} 

Logistic~ ;~~tivity 

Transport o_f. :personnel, 
Supplies, an,~ Equipment 

Coal and Rock Trens-
portat.ion · 

~· • 1,. 

Electri,cal · D.i·~~t;:ibution 
and Co~mrriunications . -' \ '"\ 

System 

Water t:la11.d.l.i,r.t9 System 

Hy~ra_4lics 

Vent ila't ion 
... 

TOTAL LOG,I.S_T I CS 

Other 

TOTAL CAP.IJ AL 

Less than 
Four Feet 

182.8 

938.0 

353.9 

20.3 

145.0 

0 

1 '6 40. 0 

4,228.0 

5,868.0 

III-11 

Four to 
Six Feet 

182.8. 

1,'078.0 

353.9 

20.3 

145.0 

. 0 

1, 780.0 

5,412.0 

7,192.0 

Greater than 
Six Feet 

212.8 

1,236.0 

353.9 

20.3 

195.0 

0 

2,018.0 

7,113.0 

9,131.0 



TABLE 111-5 

OPERATING COSTS FOR FACES AND PANELS 
IN ROOM AND PILLAR OPERATIONS 
FOR VARIOUS SEAM THICKNESSES 

(Dollars) 

Less than Four Feet Four to Six Feet Greater than Six Feet 

Logistics Activity Belt- Rubber- Belt- Rubber- Belt- Rubber-
Track Tire Track Tire Track Tire 

Transport of Perscnnel, Supplies, 
and Equk>ment 

Track 

Rail 1, 370 1.1370 11 370 
H Ties, Joint Bar.s, B·:>lts, Etc. 1, 101 1, 101 1, 1 01 
H Switches, Frogs, Etc. 150 150 150 H 
I Mantrips ~ 

N 

Mantrip Tractm·, Battery I and Charger 6,600 6;600 6, 6.00 
Personnel Track Mantrip 11950 1, 95D 1,950 

Supply Equipment 

Scoop, Battery. and Charger 91000 9,000 12,6·)!) 12,600 12,600 12,600 
Section Supply Cars 816 816 B B ·5 816 816 816 

Subtotal 14, 387 16,416 1719.37 20,016 17,987 20,016 

Coal and Rock Transportation 

Shuttle Cars c ~7., sop ~7, 500 371500 37,500 40,500 40,500 
Feeder 3,500 '31 500 ,4,00~ :-.4,000 5,000 5,000 
Conveyor Belt 2,700 2, 700 2, 70G 2, 700· 2,700 2, 700 
Conveyor Belt Structure, Rope, Idlers, 
Etc. 3,900 3,9JO 3,910 3,900 3,900 3,900 

Conveyor Belt Drive 11750 1;750 1, 750 1, 750 11750 1, 750 
Conveyor Take-Up 800 8;)0 800 800 800 800 
Conveyor Tailpiece 400 400 400 400 400 400 

Subtotal 50,550 50, 550 51~ 050 51,050 55,050 55,050 



H 
H 
H 
I 

1-' 
w 

TABLE 111·5 (Cont'd.) · 

OPERATING COSTS FOR FACES AND PANELS 
IN ROOM AND PILLAR OPERATIONS 
FOR VARIOUS SEAM THICKNESSES 

(Dollars) 

Les~ffhan Four"Feet. Fol.ir'>io Six Feet Greater than Six Feet 

Logistks Activi~y 

' '. 
Electrical Dist1ribution and Communications 
System 

Communications 
Section Power Box 
High Voltage Cable 

Plugs 
Insulators, Hangers, ·Splices,. Etc. 

Low VoJtage Cable 

Miner 
Shuttle Cars 
Roof Better 
Feeder 
Charger 
Pump 
Plugs 
Splices 

Belt Drive 

'Power Box 
Cable 

Trolley Wire, Insulators, Disconnects, 
Bonds, Etc. 

Sub tot ail 

······ 

Belt­
Track 

600 
1, 750 

600 
500 

8,444 
5,850 
1, 762 
1, 300 

475 
475 
400 

10,252 

1, 300 
864 

1 ,,260 

35,832 

Rubber­
Tire 

600 
1, 750 

600 
.500 

8,444 
5, 850 
1, 762 
1, 300 

475 
475 
400 

10,252 

1, 300 
864 

1, 260 

35,832 

Belt­
Track 

Rubber- Belt-

600 
1, 750 

600 
500 

8,444 
. 7, 200 
1,762 
1, 300 

475 
475 
400 

10,252 

Tire 

600 
1, 750 

600 
500 

8,444 
7,200 
1, 762 
1, 300 

11]5 

IJ 75 
400 

10,252 

1,300 1,300 
864 864 

1,260 1,260 

37,182 37,182 

Track 

600 
2,000 

600 
500 

8, 444. 
8~400 

1 '762 
1' 300 

475 
475 
400 

10,252 

1' 300 
864 

1,260 

38,632 

Rubber­
Tire 

600' 
·2,000 

600. 
500 

8,444 
8,400 
1, 762 
1, 300 

475 
475 
400 

10, 252 

1' 300 . 
864 

1,260 

38,632 



H 
H 
H 
I ..... 

.1:>. 

Logistics .Activity 

Water Handling Systetn 

Pump . 
Discharge Water Line 
Fresh Water Line and Hose 

Subtotal' 

Ventilation -

Block WaHs 
Overcasts 
Mandoor.s 
Brattice· Cloth 

Subtotal 

TOTALS 

TABLE 111-5 (Cont'd.) 

OPERATING COSTS FOR FACES AND PANELS 
IN ROOM AND PILLAR OPERATIONS 
FOR VARIOUS SEAM THICKNESSES 

(Dollars) 

Less tha.n Four F~et Four to Six Feet Greater than Six Feet 

. , 

'·;,··· 

Belt­
Track 

IJOO 
250 
750 

1, -"00 

.434 --
' 

159,· ,._ 

. 2,100 

2~584 

Rubber­
Tire 

400 
250 
750 

1, 400 

.434 
1 5.0 .. 

2, 000. 

~~584 

J 

Belt- Rubber- Belt-
Track Tire Track 

400 400 400 
250 250 250 
750 750 750 

" 

1, 400 1, 400 1, 400' 

53.0 530 72.3. 
·175 175 200 

-~ 

-
2,500 2,.500 3,000 
.. 
_3., 205. 3 205" .. 

.I . 3,_923 

.,: . ._, 

-· 

~. ~· 

'· . 

Rubber­
Tire 

400 
250 
750 

1, 1100 

~723 
. - 200 

,.''• \, 

-. 3;·000 
• b . ~ ~ . 
_· .,3,923 

119,021 



TABLE 111-6 

SUMMARY OF OPERATING COSTS FOR 
. FACE AND -PANEL EQUIPMENT IN- ROOM AND PILLAR OPERATIONS . 

FOR VARIOUS $E'A'M··~;r;HICKNESSES ~. ·:~-" >. '. -· '. 
($1000) 

' 
Less than Four Feet · · ··.1Fo.ur to ''Six Feet · : '; (. reater· than Six Feet·::. 

.. 
logistics Activity . •; 

-·. Belt- ·Rubber-:- Belt- Rubber- Belt-. Rubber-
.!' •• : 

Track Track. Tire·· .. ;..-1 . ~· r. .· .-i'fire :":Track -',., ~~~; Tire. : ~ :i 
....: . 

H ·Transport of Per:sonnel, 11&.1& H Supplies .. and Equipment 16.1& 18.0 20.0 .18. 0 20.0 
H 
I 

1-' 

Rock 
1'- ... l 

V1 Coal a'nd Trans- ~ 
. • ' \I\ .. 

portation- 50.6 50.6 51.1 51.1 55.1 55. 1 .. .... . :·.} 1 . 

... ·' .. ..... 
Electrical Distribution 
and Communications 35.8 35.8 37.2 37.2 38.6 38.6 
Syst.em 

Water H~nd,ling System 1.1& l.IJ 1.4 1.4 . 
~ . ,. 1.4 1.4 

Ventilation 2.6 2 .• 6 '• 3.2 3. 2: .. 3.9 .. ~ ·3. 9 

TOTAL 104.8 106.8 110.9 112.9 117.0 119.0 



TABLE 111-7 

OPERATING COSTS FOR LONGWALL 
FACES AND PANELS IN 

VARIOUS SEAM THICKNESSES 
(Dollars) 

Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment. 

Track 

Rail 
Ties, Joint Bars, Bolts, 

Etc. 
Switches, Frogs, Etc. 

Mantrip 

Supply Equipment 

Scoop, Battery, and 
Charger 

Supply Cars 

Subtotal 

Coal and Rock Transportation 

Face Co11veyor 
Head and Tail Conveyor 

Drives 
S lir::ty~ Loader 
Tailpiece 
Conveyor Belt 
Conveyor Belt. Structure, 

Rope, Idler~; Etc.. 
Conveyor Belt Drive 
Conveyor reke-Up 

Subtotol 

Electrical Distribution and 
Communications System 

Communications 
Section Power Center and 

Plugs 
High Voltage Cable 

Plugs 
Insulators, Hangers, 
Splices, Etc. 

Less 
Than 

Four Feet 

11 827 

11 468 
200 

1, 950 

9,000 
408 

14,853 

87,500 

29,000 
10,000 

3,000 
2, 700 

3,900 
11 750 

800 

138,650 

800 

7,500 

800 

100 

III-16 

Four 
to 

Six Feet 

11827 

11 468 
200 

1 1,950 

9, 000· 
408 

14,853 

.112,500 

30,000 
12,000 

3,500 
2,700 

3,-900 
1, 750 

HUU 

ib I I I !:10 

800 

7,500 

800 

100 

Greater 
Than 

Six Feet 

~,., 1,H27 

. 1,468 
200 

1, 950 

12,600 
408 

18,453 

'137, 500 / 

' 3,5, 000 
·"'14,000 

4,000 
2, 700 

. 3, 900 
"/.,000 

800 

199,900 

800 

7,500 

800 

100 



TABLE 111_.7. (Cont'd.) 

OPERATING COSTS FOR LONGWALL 
FACES AND PANELS IN 

VARIOUS SEAM THICKNESSES 
(D.ollars) · 

Less Four 
Logistics Activitiy Than to 

Four Feet Six Feet 

Low Voltage Cable 

Shear 10,400 10,400 
Pumps, Motors, Etc. 3,200 3,200 

Belt Drive 

Power Center 11 500 1,500 
Cable 864 864 

Trolley Wire, Insulators, 
Disconnects, Bonds, Etc. 560 560' 

Subtotal 25, 724 25,724 

Water Handling System 

Pump 400 400 
Discharge Water Line 500 500 .. 
Fresh Water Line and Hose 562 562 

Subtotal 1' 462 1' 462 

Hydraulics 

Hydra~Jlic Power Pack 35,000 35,000 
Hoses and Fittings 2,500 2,500 

Subtotal 37,500 37,500 

Ventilation 

Brattice Cloth 500 700 
Block Walls 300 500 
Overcasts 300 300 

Subtotal 1, 100 1, 500 

·. 

III-17 

Greater 
Than 

Six Feet 

10,400 
3,200 

11 500 
864 

560 I 

25,724 

400 
500 
562 

1, 462 

35,000 
2,500 

37,500 

1,000 
80Q' 
300 

2,100 
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TABLE 111-8 

SUMMARY OF OPERATING COSTS 
FOR LONGWALL FACES .~NO PANELS . 

IN VARIOUS SEAM THICKNESSES 
($1000) 

Logistics Activity 
Less Than Four to Greater than 
Four Feet Six Feet· Six Feet 

Transport of Personnel, 14.9 14.9 14.9 Supplies, and Equipment 

Coal and Rock Trans- 138.7 167.2 199.9 portation 

Electrical D i str ibut ion· 
and Communications 25.7 25.7 25.7 
System 

Water Handling System 1.5 1.5 1.5 

Hydraulics 37.5 37.5 37.5 

Ventilation l. 1 1.5 2.1 

TOTAL 219.4 248.3 2&1 •. 6 



depreciation costs for room and pillar operations are shown in Table 

III-9. A summary is shown in Table III-10. Depreciation costs for 

longwall sections are shown·in Table III-11, and a summary is shown in 

Table III-lZ. 

Pqwer costs in variou~ mining situations were also calcul~ted and 

are based o~"the average power consumption rates for the equipment. 

Tables III~l~ through III-15 illustrate the calcuiation procedure and 

power costs for equipment in various seam thicknesses. A summary is shown 

in Table III-16. Power costs for longwall operations are shown in Table 

III-17, anq .~ summary is contained in Table III-18. 
, . ... 

Labor costs for different mining situations were determined based 

on the cost analysis performed in Appendix II. The costs _fo~ different 
. . 
' .. 

seam thickne::;ses and.mine conditions in room and pillar:operations are 

shown in Tacle III-19. Labor costs in longwall ·operations are. shown in 

Table III-20. 

Labor benefits were calculated by the procedure outiined.in 

Appendix Ii. First, however, 'the number of hours worked by .hourly person-.. 

nel was determined. Hours worked in room and pillar operations are shown 

in Table III-21. For longwall operations, hours worked are shown in Table 

III-22. Labpr benefit costs for room and pillar operations and for long­

wall operations are shown as calculated in Tables III-23 and III-24 

respectively. 

The labor and labor.benefit costs were then determined for each 

logistics activity. The percentages of time each la~or classific~tion is 

involved with each logistics activity (Table II-5) were multiplied by the 

III-19 



TABLE 111-9 

DEPRECIATION C.OSTS FOR FACES AND PAN::LS 
IN ROOM AND PILLAR OP,ERATIONS 
FO:::)R V ARIO·US SEAM THICKNESSES 

(Dollars) 

Depreciated Less than Four Feet Four to Six Feet Greater than Six Feet 

Log is tics Activity Life Belt- Rubber- Belt- Rubber- Belt- Rubber-
(Years) 

r~ack Tire Track Tire Track Tire 

Transport of Personnel, 
Supplies, and Equipment 

Track 

Rail 10 2,740 2, 71Jil 2, 740 
H Ties, Joint Bars, Bolts, 
H 
H Etc. 10 J 1 1 01 1, 1 0. 1, 101 
I Switches, Frogs, Etc. 10 300 300 300 N 

0 
Mantrip 

Mantrip Tractor, Battery 
and Charger 6 9, 1.)7 9, 16 7 9, 16 7 

Personnel Track Mantrip 8 4,875 4,87~ 4,875 

Supply Equipment 

Scoop, Battery, and 
Charger 6 12, 500 12,5CO 1 7' 500 1 71 500 17' 500 17' 500 

Section Supply Cars 10 ' .. ~. 720 .. 2, no 2, 720 2. 720 2, 720 2, 720 

Subtotal 2L:,236 24,387 29,236 29,387 29, 2 36 29, 387 

Coal and Rock Transportation 

Shuttle Cars 5 5(•, 000 ·SO, 000 50,000! 50,000 54,000 54,000 
Feeder 5 14,000 14,000 16, 000• 16,000 20,000 20,000 
Conveyor Belt 8 E,750 6, 7SO 6, 750 6, 750 6, 750 6, 750 



TABLE 111-9 (Cont'd.) 

·DEPRECIATION COSTS FOR FACES AND PANELS 
IN ROOM AND PILLAR OPERATIONS 
FOR VARIO~S SEAM THICKNESSES 

(Dollars) 

Depreciated Less than Four Feet Four to Six Feet Greater than Six Feet 

Logistics Activity Life Belt- Rubber- Belt- Rubber- Belt- Rubber-
(Years) Track Tire Track Tire Track Tire 

Coal and Rock Transportation (Cont1d.) 

Conveyor Belt Structure, 
Rope, Idlers, Etc. 8 4,875 4,875 4, 875 4,875 4,875 4,875 

Conveyor Belt Drive 8 4,375 41 375 41375 41375 4,375 4,375 
Con·veyor Take-Up 8 1, 250 11250 1, 250 11250 11250 1,250 

H Conveyor· Belt Tailpiece 8 625 625 625 625 625 625 H 
H 
I 
~ 

Subtotal 811875 81,875 831875 83,875 91,875 91,875 
~ 

Electrical Distribution and 
Communications System 

Communications 3 1, 000 1, 000 1, 000 11 000 1, 000 1, 000 

Section Power Center 7 5,000 5,000 5,000 5,000 5, 714 5,714 

High Voltage Cable 
.. 

Plugs 7 714 714 714 714 714 714 
Cable 7 3, 429' 3, 429' 3, 429 31429 31429 3,429 

Low Voltage Cable 

Miner 4 11689 11689 11689 11689 11689 11689 
Shuttle Cars 5 390 390 480 480 560 560 
Roof Bolter . 5 282' 282 282 282 282 282 
Feeder 5 520 520 520 520 520 520 
Charger 7 136 271 136 271 136 271 
Pump 7 136 136 136 136 136 136 



TABLE 111-9 (Cont'c;j.) 

DEPRECIATION COSTS FOR FACES AND PANELS 
IN ROOM-AND PILLAR OPERATIONS 
FOR VARIOUS SEAM THICKNESSES 

(Dollars) 

.. ' 

Depreciated 
Le-ss than Four Feet Four to Six Feet Greater than Six Feet 

Logistics Activity Life Belt- Rubber- Belt- Rubber- Belt- Rubber-
(Years) Track Tire Track Tire Track Tire 

Electrical Distribution and 
Communications Svstem ICont'd.) · . . 

Belt Drive· 
H Power Center 8 3, 250 3,250 3, 250 3,250 3, 250 3,250 H 
H Cable 8 360 360 360 360 360 360 I 
I\.) 

Trolley Wire,· I nsulato~s, I\.) 

Disconnects, Bonds,· Etc~ 8 1, 050 1, 050 1, 050 1, 050 1, 050 1,050 

Subtotal 17; 956. 18, 091 18,046 18, 181 18,840 18, 975 

Water Handling S·ystem 

Pump .. ' 1,000 1,000 (000 1, 000 1,000 1,000 
Discharge Water Line ·s 500 500 500 500 500 500 
Fresh Water Line and Hos-e 5 1, 500 1, 500 1,500 1, 500 1, 500 . 1, 500 

Subtotal 3,000 3,1)00 3, 000 . 3,000 3, 000 3,000 
~ .?· f •. : ('~ ~~ ; 

Ventilation . ' 

Block Walls 3 • 2,893 2,893 3 S36 'r 3, 536 4,821 4,821 , 
Overcasts 3 1·, 000 '. 

i' 1,000 1,167 1, 16 7 1, 333 1, 333 
Mandoors s 2S7 ;n. 2S7 2S7 2S7 257 257 

Subtotal 4, 1 so 4, ~so 4,960 4,960 6, 411 6,411 



TABLE 111-10 

SUMMARY OF DEPRECIATION COSTS 
FOR FACES AND PANELS IN ROOM AND PILLAR OPERATIONS !' 

.. FOR VARIOUS SEAM THICKNESSES 
($1000) 

Less than Four Feet Four to Six Feet Greater than Six Feet 

Logistics Activity Belt- Rubber- Belt- Rubber- Belt- 'Rubber-
Track Tire Track Tire Track Tire 

H Transport of Personnel, 24.2 ·• H 24.4 29;2 29.4 29.2 29.4 
H Supplies, and Equipment 
I 

N 
w . Coal and Roci< Trans-

portation 81.9 8'1, 9 133.9 83.9 91.9 91.9 

Electrical Distribution 
and Communications 18.0 18.1 18.0 18.2 18.8 19.0 
System 

·Water Handling System 3.0 3.0 3.0 3.0 3.0 3.0 
. 

Ventilation 4.2 4.2 5.0 . 5. 0 6.4 ;. 6.4 
" 

TOTAL 13f.·3 1.31.6 ,"139.1 139.5 '149.3 'I 149.7 



TABLE 111-11 

DEPRECIATION COSTS FOR LONGWALL 
FACES AND PANELS IN 

VARIOUS SEAM THICKNESSES 
(Dollars) 

Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment 

Track 

Rail 
Ties, Joint Bars I Bolts, 

Etc. 
Switc~es, Frogs I Etc. 

Mantrip 

Supply Equipment 

Scoop, Battery, and 
Charger 

Supply Cars 

Subtotal 

Coal and Rock Transportation 

Face Conveyor 
Head and Tail C:nnveyor 
Drives 

Stage Loader 
Tailpiece 
Conveyor Belt 
Conveyor Belt Structure, 

Rope, Idlers, Etc. 
Conveyor Oelt Dt·ive 
Conveyor Take-Up 

Subtotal 

Electric.al Distribution and 
Communications System 

Communications 
Section Power Center and 

Plugs 
High Voltage Cable 

Plugs 
Cable 

Depreciated Less 
Life Than 

(Years) Four Feet 

10 

10 
10 

8 

6 
10 

4 

5 
5 
8 
6 

8 
8 
8 

3 

5 

7 
7 

III-24 

3,653 

1, 468 
400 

4, 875 

12, 500 
1, 360 

24,256 

87,500 

58,000 
20,000 
7, 500 
9,000 

4,875 
4,375 
l, 250 

192, 500 

1, 333 

50,000 

1, 000 
4,571 

Four 
to 

Six Feet 

3, 653 

1, 468 
400 

4,875 

12,5.00 
1, 360 

24,"256 

112,500 

60,000 
24,000 
8, 750 
9,000 

41875 
Ll,375 
1,250 

22Ll, 750 

1,333 

50,000 

1, 000 
41571 

Greater 
Than 

Six Feet 

3, 653 

'1, 468 
400 

4,875 

171 500 
1 1 360 

29,256 

137,500 

70,000 
28,000 
10,000 
9,000 

4,875 
5,000 
1, 2 50 

265,625 

1,333 

50,000 

1,000 
4, 571 



TABLE 111-11 (Cont'd.) 

DEPRECIATION C'OSTS FOR LONGWALL 

Log istks Activity 

FACES AND PANELS IN 
VARIOUS SEAM THICKNESSES 

(Dollars) 

Depreciated Less 
Life Than 

Four 
to 

(Years) Four Feet -5ix Feet 

Low Vollage Cable 

Stlt!i.U' .. :\ i, ll(j 7 :i, ll(j l 
Pum!Js, Motot·s, ltc. ] l., 133 2. 133 

Belt Drive -
Power Center - . . ~ 

8 3, 750 3, 750 
Cable 8 360 360 

Trolley Wire, Insulators, 
Disconnects, Bonds, Etc. 8 1,400 1,400 

Subtotaf 68,014 68,014 
I 

Water Hand I ing ·System 

Pump 4 1,000 1, 000 
Discharge Water Line 5 1, 000 1, 000 

·Fresh Water Line and Hose 5 2,250 2,250 

Subtotal 4,250 4, 250 

'Hydraulics 

Hydraulic P.ower Pack 4 35,000 35,000 
Hoses and Fittings 3 1, 667 1, 66 7 

Subtotal 36,667 36,667 

Ventilation 0 0 

III-25 

Greater 
Than 

Six Feet 

:l,'lfil 
1, 1 H 

3,750 
360 

1, 400 

68,014 

1, 000 
1, 000 
2,250 

4, 250 

~7,500 
1,667 

49, 167 

0 



TABLE 111-1 2 

SUMMARY OF DEPReCIATION COSTS 
FOR LONGWALL FACES AND PANELS 

IN VARIOUS SEAM THICKNE~SSES 
($1000) 

Logistics Activity Less than Four to 
Four Feet Six Feet 

Transport of Personnel, 
24.3 24.3 Supplies, and Equipment 

Coal and Rock Trans-
192.5 22Ll.8' portation 

Electrical Distribution 
and Communications . 68.0 68.0 
System 

Water Handling System 4.3 4.3 

HydrAulir.~ 36.7 36.7 

TOTAL 3l5. 8 358. 1 

III-26 

C reater than· 
Six Feet 

29.3 

265.6 

68.0 

4.3 

Ll9.·2· I 

416.4 

tl ... 

' } : 

.• ; ,t,• 

l· 

'. 
' 



H 
H 
H 
I 

N 
-...J 

Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment 

Mantrip Tractoi~ 
Personnel Mantrip 
Scoop, Battery, 
Charger 

Total 

Coal and Rock 
Transportation 

Shuttle Cars 
Feeder 
Conveyor Belt Drive 

Total 

Electrical Distribution 
and Communications 
System 

Water Handling System 

TABLE 111-13 

POWER COSTS FOR FACE AND PANEL EQUIPMENT 
IN ROOM AND PILLAR OPERATIONS WITH 

LESS THAN FOUR FEET SEAM THICKNESS 
(Dollars) 

Belt-Track Rubber- Tire 

KW Hours of KWH Power Cost 
Per Year 

KW Hours of KWH 
Average . Use Per Day Per Day 

6 

10 

10 
25 
52 

4 

6 

12 

12 
10 
15 

12 

36 

120 

156 

120 
260 
780 

1' 160 

48 

$ 1,498 

$ 11' 136 

$ 1,334 

$ 701 

Average Use Per Day Per Day 

10 12 

10 12 

10 12 
26 10 
52 15 

4 12 

120 

120 

240 

120 
260 
780 

1' 160 

48 

Power Cost 
Per Year 

$ 2,304 

s 11' 136 

s 1' 414 

s 701 



TABLE 111·14 

POWER COSTS FOR FACE AND PANEL EQUIPMENT 
IN ROOM AND PILLAR. OPERATIONS WITH 

FOUR TO SIX FEET SEAM THICKNESS 
(Dollars) 

Belt-Track Rubber-Tire 

Loqi?ti_cs Activity KVI Hours of KWH Power Cost KW Hours of KWH Power Cost 

'··. ., Average Use Per Day Per Day Per Year Average Use Per Day Per Day Pet· Year 

Transport of Personr.el, 
Supplies, and Equipment 

H Mantrip Tractor 10 12 120 
H Personnel Mantrip 5 6 36 
H 
I Scoop, Battery, 

N Charger ~ 3 12 co 156 13 12 156 

Total 192 s 1, 843 276 $ 2, 650 

Coal and Rock 
Transportation 

"ShuttJe Cars 13 12 156 13 12 156 
Feeder ::3 10 330 33 10 330 
Convey~·r Belt Drive 65 14 910 65 15 975 

Total 
'!• 

1' 396 $ 13,402 1' 461 $.14,026 

Ele"ctrical Distribution· 
and Comm:,Jnications $ 1' 595 $ 1' 738 
System 

Water Handling System 4 ''12 48 $ 701 4 12 48 $ 701 



_l.,ogistics Activi!Y 

.; 

Transport of Personnel, 
Supplies,· and Equipment 

H 
Mant rip Tractor -H 

H .· Personnel 1-.-lantrip 
I 

Scoop, ,Battery, 1\.) 

1.0 Charger 

Total. 

Coal and . Rock 
Transportation 

(' 
Shuttle Cars 
Feeder 
Cot')yeyor Belt Drive 

Total 

Electrical Distribution 
and Commun :Cat ions 
System 

Water Handling System 

KW 

TABLE 111-1 5 

POWER COSTS FOR FACE AND PANEL EQUIPMENT 
IN ROOM AND PILLAR OPERATIONS WITH 

"GREATER THAN SIX FEET SEAM THICKNESS 
(Dollars) 

Belt-Track 

Hours of KWH Power Cost KW 

Rubber- Tire 

Hours of KWH 
Average Use .Per Day Per Day Per Year Average Use ·Per Day Per Day 

10 12 120 
6 6 36 

. 15 12 180 15 .12 180 

216 S. 2,074 300 

15 12 180 15 1:? 180 
.. 3? 10 

" 
370 37 i 0. 370 

78 15 1' 170 78 :::- . 1' 170 
; 

1' 720 s 16, 512 1' 720 

s 1' 929 

L 12 48 $ 701 4 '~ 48 ;,:: 

Power Cost 
Per Year 

$ 2,880 

$ 16 '.5J 2 

$ 2,009 

$ 701 



TABLE 111-16 

SUMMARY OF POWER COSTS 
FOR FACES AND PANELS IN ROOM AND PIU: .. .AR OPERATIONS 

FOR VARIOUS SEAM THICKNESSES 
($1 000) 

Less tFnan Fo1..'r Feet Four to Six Feet Greater than Six Feet 

Logistics Activity Belt- Rubber- Belt- Rubber- Belt- Rubber-
Track Tire Track Tire Track Tire 

H 
Trans port of Personnel, H 

H Supplies, and Equipment 1.5 2.3 1.8 2.7 2. 1 2.9 I 
w 
0 

Coal and Rock Trans-
portation 11. 1 11. 1 13.4 14.0 16.5 16.5 

Electrical Distribution 
and Communications 1.3 1.4 1.6 1.7 1.9 2.0 
System 

Water Handling System 0.7 0.7 o. 7 0.7 0. 7 o. 7 

Hydraulics 

TOTAL 14.6 15. 5 17.5 19. 1 21.2 22. 1 

' .. 



Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment 

H Personnel Mantrip 
H 
H Scoop, Battery, 
I Charger 

·W 
1-' Total 

Coal and Rock 
T ran sportat ion 

Face Conveyor 
Head and Tail Drive 

Stage Loader 

Total 

Electrical Distribution 
and Communications 
System 

Water Handling System 

Hydraulics Power Pack 

TABLE 111-17 

POWER COSTS FOR LONGWALL OPERATIONS 
IN VARIOUS SEAM THICKNESSES 

(Dollars) 

Less than Four Feet Four to 5ix Feet 

KW Hours KWH Power KW Hours KWH Power 

Average of Use Per Cost Average of Use Per Cost 
Per Day Day Per Year Per Day Day Per Year 

6 6 36 6 6 36 

10 12 120 13 12 156 

156 $ 1, 498 192 $ 1,843 

150 15 2,150 $ 21,600 150 15 2,250 $ 21,600 
80 15 1;200 11' 520 80 15 1, 200 11' 520 

3,450 $ 33, 120 3, 450 $ 33, 120 

$ 4, 972 $ 5,294 

4 12 48 $ 701 4 12 48 $ 701 

100 15 1,500 $ 14,400 120 15 1, 800 $ 17,280 

Greater than Six Feet 

KW Hours KWH Power 

Average of Use Per Cost 
Per Day Day Per Year 

6 6 36 

15 12 180 

216 $ 2, 074 

170 15 2,550 $ 24,480 
90 15 1, 350 12,960 

3,900 $ 37,440 

$ 6, 182 

4 12 48 $ 701 

150 15 2,250 $ 21,600 



TABLE 111-18 

SUMMARY OF POWER COSTS 
FOR LONGWALL FACES AND PANELS 

IN VARIOUS SEAM THICKNESSES 
($1000) 

Logistics Activity 

Tr·ansport of Personnel, 
Supplies, and Equipment 

Coal and Rock 
Transportation 

Electrical Distribution 
and Communications 
System 

Water Handling System 

Hydraulics 

IOTAL 

Less 
Than 

Four Feet 

1.5 

33. 1 

5.0 

0.7 

14.4 

54.7 

III-32 

Four 
to 

Six ·Feet 

1. 8. 

33. '1 

5. 3 

0. 7 

17. 3 

58.2 

Greater 
Than 

Six Ft:!t:!l 

2. 1 

6.2 

21.6 

68.0. 



Job 

Classification 

Salary 

Foreman 

H Hourly Labor 
H 
H Miner Operator 
I 

w Miner Helper w 

Bolter Operator 

Bolter Helper 

Shuttle Cc:.r 
Operator 

Mechanici 
Electrician 

Face Supply Man 

Face man 

Beltman 

Subtotal Hourly 

TOTAL 

*Four men for coal 

Yearly 
Logistics 

Cost 

$23,800 

$13,167 

20,482 

11' 704 

20,482 

26, 226 

19,464 

25,602 

22,907 

24,344 

TABLE 111-19 

LABOR COSTS FOR FACES AND PANELS 
IN ROOM AND PILLAR OPERATIONS 

(Dollars) 

Yearly Cost in Seam Yearly Cost in Seam 
Number Less than Four Feet Four to Six Feet 

of 
People Belt- Rubber- Belt- Rubber-

Track Tire Track Tire 

3 $ 71,400 $ 71' 400 $ 71,400 $ 71' 400 

2 $ 26, 334. $ 26, 334 $.26,334 $ 26, 334 

2 40,964 40,964 40,964 40,964 

2 23,408 23,408 23,408 23,408 

2 40,964 40,964 40,964 40,964 

4 104,904 104,904 104,904 104,904 

4 77,856 77' 856'. 77,856 77' 856 

0, 1 0 25,602 0 25,602 

4, 5, 6* 91,628 91' 628 114, 535 114, 535 

2 48,688 48,688 . 48, 688 48,688 

$454, 746 $480,348 $477,653 $503,255 

$526, 146 $551,748 $549,053 $574,655 

Yearly Cost in Seam 
Greater than Six Feet 

Belt~ Rubber-
Track Tire 

$ 71 '400. $ 71,400 

$ 46,334 $ 26, 334 
' 

40,964 40,964 

23,408 23,408 

40, 964 40, 964 

10.4' 904 104,904 

77 ,.85~ 77' 856 

0 25,602 

·137,442 137,442 

48,688 48,688 

$500,560 $526, 162 

$571,960 $597,562 

seams less than four feet, five men for four to six feet, and six men for _greater than six feet. 



TABLE 111-20 

LABOR COSTS 
IN LONGWALL FACES AND PANELS 

(Dollars) 

Number 
Job 

Classification 

Yearly 
Logistics 

Cost 
of Yearly Cost 

Salary 

Production Foreman 

M3intenance Foreman 

Longwall Coordinator 

Longwall Superintendent 

Subtotal 

Hourly 

Shear Operator 

Shear Operator Helper 

Longwall Support 
Operator 

Headgate Operator 

Tailgate Operator 

Longwall Operator 

Conveyor Snaker 

Face man 

Mechanic /Electrician 

Beltman 

Subtotal 

TOTAL 

23,800 

25,500 

28,800 

28,500 

12,183 

12,183 

11, 495 

26,717 

26, 717 

27,411 

53, 273 

22,907 

19,464 

24,344 

III-34 

People 

3 

1' 

3 

3 

6 

3 

3 

3 

3 

6 

3 

6 

71,!100 

25,500 

28,800 

28,500 

154, 200 

36,549 

36, 549 

68,970 

80, 151 

80, 151 

82,233 

159,819 

137,442 

58, J.92 

146,0611 

886,320 

1 1 040., 5~0 



TABLE 111-21 

HOURS WORKED BY HOURLY PERSONNEL 
iN FACES AND PANELS FOR ROOM AND PILLAR OPERATIONS 

IN VARIOUS SEAM THICKNESSES 

Yearly Hours in Seam Yearly ·Hours in Seam Yearly Hours in Seam 
Job Yearly Number Less than Four Feet Four to Six Feet Greater than Six Feet 

Classification Hours of 
Worked People Belt- Rubber- Belt- Rubber- Belt- Rubber-

Track Tire Track Tire Track Tire 

Miner Operator 938 2 1, 876 1, 876 1,876 1, 876 1, 876 1; 876 
H 
H Miner Helper 1, 461 2 2,922 2,922 2,922 2,922 2, 922 . 2,922 H 
I 

Bolter Operator 835 w 2 
U1 

1, 670 1,670 1, 670 1,6 70 1, 670 1,670 

Bolter Helper 1, 462 2 2,924 2,924 2,924 2, 924 2,924 2,924 

Shuttle Car 1, 983 4 7,932 7,932 7, 932 7,932 7,932 7,932 Operator 

Mechanic/ 1,342 4 5,368 5,368 5,368 5, 368 5,368 5,368 Electrician 

Face Supply Man 1,948 0, 1 0 1, 948 0 1, 948 0 1, 948 

Faceman 1, 743 4.5,6 6, 972 6, 972 8, 715 8,715 10,458 10,458 

Beltman 1, 913 2 3,826 3,826 3,826 3,826 3,826 3,826 

TOTAL 33,490 35,438 35,233 37,181 36,976 38,924 



. TABLE 111-22 

HOURS WORKED BY HOURLY PERSONNEL 
IN LONGWALL OPERATIONS 

Job 
Number Yearly Hours 

of Worked 
Classification People Per Employee 

Shear Operator 3 857 

Shear Helper 3 857 

Longwall Support Operator 6 857 

Headgate Operator 3 1' 930 

Tailgate Operator 3 1 j 930 

Longwall Operator 3 1,929 

Conveyol'j Snaker 3 1' 929 

Faceman 6 1 '743 

M~c. hd 11 il/ fl eel r i<: itt 11 :1 I, 3111 

Ucltman /Cribman b I, 913 

TOTAL 

lll-36 

Yearly Hours 
Worked Per 

Classification 

2, 571 

2, 571 

5. 14i' 

5, 790 

5, 790 

5, 787 

5, 787 

10, 1!58 

IJ, () :/ft 

11,47fl 

59,400 



TABLE 111-23 

LABOR BENEFIT COSTS 
IN FACES AND PANELS FOR ROOM AND PILLAR OPERATIONS 

IN VARIOUS SEAM THICKNESSES 
(Dollars) 

Yearly Cost in Seam Yearly Cost in Seam Yearly Cost in Seam 
Labor Benefit Less than Four Feet Four to Six Feet Greater than Six Feet 

Items 
Belt- ·Rubber- Belt- Rubber- Belt- Rubber-

Track Tire Track Tire Track Tire 

Social Security 

Hourly ( 6. 7%) 30,468 32, 18 3 32,003 33,718 33,538 35,253 
H 
H Salary (6. 2%) 4,427 4,427 4,427 4,427 4,427 4,427 
H 
I 

w Health and Retirement -.-.) 

Hourly ($1.037.'Hr.} 34,729 36, 749 36,537 38,557 38,344 40,364 

Salary ( 15%) 10,710 10,710 10,710 10,710 10,710 10,710 
-

Sickness and Accident ( 8%) 42,092 44, 140 43,924 45, 972 45, 757 47,805 

Additional Benefits 

Hourly ( 2%) 9,095 9,607 9, 553 10,065 10,011 10,523 

Salary ( 4%) 2,856 2, 856 2,856 2,856 2,a56 2,856 

Workmens Comp. ( 22i) 115,752 121,385 120,792 126,424 125,831 131,464 

TOTAL 250,129 262,057 260,802 272,729 271,474 283,402 



TABLE 111-24 

LABOR BENEFIT COSTS 
FOR LONGWALL FACES AND PANELS 

(Dollars) 

Labor Benefit 
I terns 

Social Security 

Hourly (6. 7%) 

Salary ( 6. 2%) 
., 

Health and Retirement 

Hourly ($1.037/Hr.) 

Salary (15%) 

Sickness and Accident ( 8%) 

Additional Benefits 

Hourly (2%) 

Sdli:H'Y ( q%) 

Workmens Compensation ( 22%) 

TOTAL 

III-38 

Yearly 
Cost 

59,384 

9, 560 

61,598 

23, 130 

83,242 

17,727 

G, 168 

228,914 

489, 723 



annual labor cost (Table II-3). The results for room qnd pillar opera­

tions are shown in Tables III-25 through III-30. The labor benefits cost 

calculated in Table III-23 was proportioned among the various logistics 

activities in the same proportion as the labor cost. The labor costs for 

longwall operations were calculated in the same manner and are shown in 

Table III-31. Information from Table III-24 was used to determine labor 

benefits for each logistics activity. 

The above calculations and tables yielded the capital, operating, 

depreciation, power,· labor, and labor benefits costs for various seam 

thicknesses and mine situations. The results for room and pillar opera­

tions are condensed and summarized in Tab!es III-32 through III-37. A 

summary of results for longwall operations is shown in Tables III-38 and 

III-39. Finally, results of the investigation are condensed even further 

into Tables III-40 and III-41. 

III-39 



· Job 
Classification 

Foreman 

\liner Operator 
I 

""" "inet- H elp.er 
:::: 

Bolter Operator 

Bolter Helper 

Shuttle Car Operator 

.\lechan ic .'E lectricia;, 

Belt man 

Face Supply Man 

Face man 

TOTAL LABOR 

LABOR BENEFITS 

TABLE 111-25 

LABOR AND BENEFIT COSTS 
FOR FACES AND PANELS IN ROOM AND PILLAR OPERATIONS 

FOR ·COAL SEAMS LESS THAN FOUR FEET THICK 
WITH BELT-TRACK TRANSPORTATION 

(Dollars) 

Transport of Electrical 
Water 

Personnel, Coal and Rock Distribution and 
Handling Hydraulics Supplies, Transport at ion Communications 

and Equipment System System 

25, 500 20,400 10,200 s., 100 0 

171 556 2,926 0 2,926 0 

17,556 2,926 5,852 5, 852 0 

14, 630 2,926 2,926 0 0 

20,482 8, 778 5,852 0 0 

.B, 128 66,256 5,520 0 0 

32,440 19,464 25,952 0 0 

10,250 35, 876· 2,562 0 0 

0 0 0 0 0 

32,340 21,560 10,780 10,780 0 

203,882 181,112 69,644 24, 658 0 

96,925 86,100 33,109 11, 722 0 

Ventilation 

10,20.0 

2, 926 

8, 778 

2,926 

5,852 

0 

0 

0· 

0 

16,168 

46,850 

22,272 



Job 
Classification 

H 
Foreman· 

H 
Miner Operator H 

I 
~ i\liner Helper I-' 

Bolter Operator 

Bolter Helper 

Shuttle Car Operator 

Mechanic /Electrician 

Bel~man 

Face ..Supply Man 

Faceman 

TOTAL LABOR 

LABOR BENEFITS 

TABLE 111-26 

LABOR AND BENEFIT COSTS 
FOR FACES AND PANELS IN ROOM AND PILLAR OPERATION$ 

· FOR COAL SEAMS LESS THAN FOUR FEET THICK 
WITH RUBBER-TIRE TRANSPORTATION 

{Dollars) 

Transport of Electrical 
Water 

Personnel, Coal and Rock Distribution and 
Handling Hydraulics 

Supplies, Transportation Communications 
and Equipment System 

System 

•25,500 20,400 10,200 5,100 0 

17J 556 2,926 0 2,926 0 

17,556 '2,926 5,852 51852 0 

1llll630 21926 21926 0 0 

201482 61778 5,852 0 0 

3~-1 128 661256 515fo 0 0 

321440 19,464 251952 0 0 

101250 351876 2-1 562 0 0 

221 907 0 21;695 0 0 

321 340 211560 101780 101 780 0 

2261789 1811112 121 339 241658 0 

1 o·7 I 115 861021 34'1 357 111712 0 

.. 

Ventilation 

10,200 

2,926 

817.78 

21926 

51852 

0 

0 

·O 

0 

161 168 

461850 

221252 



TABLE 111-27 

LABOR AND BENEFIT COSTS 
FOR FACES AND PA_NELS IN ROOM AND PILLAR OPERATIONS 

FOR COAL SEAMS FOUR TO SIX FEET THICK 
WITH BELT-TRACK TRANSPORTATION 

(Dollars) 

Transp·Jrt of Electrical 
Water Job Personnel, Coal and Rock Distribution and 

1-landling Hydraulics Ventilation Classification Supplies, Transportation Communications 
and Equipment System System 

H 
Foreman 25,500 20,400 10,200 5, 100 0 10,200 

H 
Miner Operator H 17, 556 2,926 0 2,926 0 2,926 

I 

""' Miner Helper 17,556 2,926 5,852 5, 852 0 8, 778 N 

Bolter Operator 1!J,630 2,926 2,926 0 0 2,926 

Bolter Helper 20,!182 8_. 778 5,852 0 0 5,852 

Shuttle Car Operator 33,128 66_. 256 5,520 0 0 0 

Mechanic /Electrician 32,~!JO 19_. Ll64 25,952 0 0 0 

Beltman 10,250 35, 876 2,562 0 0 0 

Face Supply Man 0 0 0 0 0 0 

Faceman 40,1125 26,950 "3,475 13,LI75 0 20,210 

TOTAL LABOR 21 1' 96 7 186,502 -:2,339 27,353 0 50,892 

LABOR BENEFITS 100,685 88,589 34,361 ·12,993 0 24,17LI 



TABLE 111-28 

LABOR AND BENEFIT COSTS 
FOR FACES AND PANELS IN ROOM AND PILLAR OPERATIONS 

FOR. COAL SEAMS FOUR TO SIX FEET THICK 
WITH RUBBER-TIRE TRANSPORTATION 

(Dollars) 

Transport of Electrical 
Water 

Job Personnel, Coal and Rock D i.stribution and 
Handling Hydraulics Ventilation 

Classification Supplies, . Transportation Communications 
and Equipment System 

System 

H Foreman 25, 500 20,400 10,200 5,100 0 10,200 
H 

Miner Operator H 17,556 . 2, 926 Q 2,926 0 2, 926 . 
I 

.to. f.-'1 iner Helper · 17, 556 2,926 5,85:;; 5,852 0 8, 778 w 

Bolte.r Operator 14,630 2, 926 2,92E 0 0 2,926 

Bolter Helper 20,482 a, 778 5,85:;; ·o 0 5,852 

Shuttle Car Operator 33, 128 66,256 5,52G 0 0 0 

Mechanic /Electrician 32,440 19,464 25,.952 0 0 0 

Beltman 10,2:50 35,8.76 2,562 0 0 0 

Face Supply Man 22,907 0 2,G9S 0 0 0 

Faceman · 40,425 26,950 13, 47~- 13,475 0 20,210 

TOTAL LABOR 234,874 186,502 75,034 27,353 0 ·50,892 

LABOR BENEFITS 111,470 . 88,513 35,61: 12,982 0 24,153 

.. - .. ~ ... , ..... ,., , . .,. ' 
~ c , , • ' ~- I ,. 



TABLE 111-29 

LABOR AND BENEFIT COSTS 
FOR FACES AND PANELS IN ROOM AND PILLAR OPERATIONS 

FOR COAL SEAMS GREATER THAN SIX FEET THI1CK 
WITH BELT-TRACK TRANSPORTATION 

(Dollars) 

Transpq.rt of Electrical 
Water 

Job Personnel, Coal and Rock Distribution and 
Handling Hydraulics Ventilation 

Classification Supplies, Transportation Communications 
System 

and Equipment System 

H Foreman 2 51 500 20,400 101200 51 100 0 10,200 
H 
H Miner Operator 171 556 2,926 0 21 926 0 21926 
I 

"'" Miner Helper 171 556 2,926 5,852 51852 0 81778 "'" 
Bolter Operator 141630 2,926 2,926 0 0 2,926 

Bolter ·Helper 20,482 8. 778 51852 0 0 5,852 

Shuttle Car Operator 331 128 66,256 5,520 0 0 0 

Mechanic /Electrician 321440 19,464 I 25,952 0 0 0 

Beltman 10,250 35,876 21562 0 0 0 

Face Supply Man 0 0 0 0 0 0 

Face men 48,510 32,340 16, 170 161170 0 24,252 

TOTAL LABOR 2101052 191 .• 892 '751 034 301048 0 541934 

LABOR BENEFITS 104,445 91.079 35,614 14,262 0 26,074 



TABLE 111-30 

LABOR AND ~ENEFIT COSTS 

~ -~ " 
'.' FOR FACES AND PANELS IN ROOM AND PILLAR OPE~ATIONS 

FOR COAL SEAMS GREATER THAN SIX FEET THICK 
:·. ; J . WITH RUBBER;. TIRE TRANSPORTATION 

(Dollars) 

Transpo1~t of ·Electrical 
.Water 

Job Personnel, Coal and Rock Distribution and 
'Handling Hydraulics -Ventilation 

Classification· Supplies, Transportation Commun ica'tion s 
and Equipment System. 

System 

Foreman 25, 500 20,400 1:0,200 5,100 0 10,200 
-..; 

;\liner Operator ...., 17,556 2, 926 0 2,926 0 2,926 
I ..,. 

._.., i\1 iner Helper 17, 556 2,926 ·5,852 5,852 0 8, 778 
.. 

Bolter Operator 14,630 2,926 2,926 0 0 2, 926' 

Bolter Helper 20,1182 8, 778 5, 852 ' 0 0 5, 852 

Shuttle Car Operator 33, 128 66,256 5,520 0 0 0 

Mechanic /Electrician 32,1140 19,464 25~952 0 0 0 

Beltman 
;· 

10,250 35,876 2,562 0 0 0 

Face Supply Man 22,907 0 2,695 0 0 0 

Facemen 48,510 32,340 16,170 16, 170 0 24,252 

TOTAL LABOR 242,S59 191,892 77,729 30,048 0 54,934 

LABOR BENEFITS l15,227 91,007 36,864 14,251 0 26,053 



.,J 
TABLE 111.,;31 

LABOR AND BENEFIT COSTS 
FOR LONGWALL FACES ANO PANELS 

(Dollars) 

Transport of Electrical Water 
Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation CIa 5:· si fie at ion Supplies, T .:.an sportat ion Communications System and Equipment System 

Production Foreman 25,500 20,400 10,200 5, 100 0 10,200 

Maintenance Foreman 8, 500 6,300 6,800 0 3,400 0 

Longwall Coordinator 19,200 3,200 3,200 0 3,200 0 

H 
Longwall Superintendent 9, soc 7,600 3,800 0 3,800 3, 800 . 

H 
Shear Operator 22,842 4,569 H 4,569 4,569 0 0 

I 
.j::. Shear Operator Helper 22,842 4,569 4,569 4,569 0 0 0'1 

Longwall Support Operator 60,348 8, 622 0 0 0 0 

Headgate 8perator 35,622 40,077 4, 452 0 0 0 

.Tailgate Operator 35,622 40, 077 4,452 0 0 0 

Longwall Operator 27,411 9,. 38 . 36,546 4,569 0 4,569 

Conveyor Snaker 53,274 106,545 . 0 0 .0 0 

Faceman 48,510 32,340 16, 170 ~ 6, 1 70 0 24,252 

Mechanic /Electrician 21J,330 .14,598 14,598 0 4,866 0 

Belt man 30,750 107,628 7,686 0 0 0 

TOTAL LABOR 424,251 406,163 117,042 34,977 15,266 42,821 

LABOR BENEFITS 199,675 191,161 55,086 16,462 7,185 20,154 
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Cost 
Category 

Operating 

Depreciation 

Power 

' 
labor . 

Labor Benefits 

TOTAL 

TABLE 111-32 

. SUMMARY OF FACE AND PANEL COSTS. 
FOR ROOM AND PILLAR OPERATIONS IN COAL SEAMS 

LESS THAN FOUR FEET THICK WITH BELT-TRACK TRANSPORTATION 

($1 000) 

Transport of Electri:al 
Personnel, Coal and Rock Oistributicn and 

Water 

Supplies, Transportation Communications 
Handling Hydraulics 

and Equipment System 
System 

1.!1.4 . so. 6 35.8 1.4 0 

2·~. 2 81.9 18.0 3.0 0 

1.5 11.1 1. 3 0.7 0 

203.9 181. 1 69.6 24. 7 0 .. 

96·. 9 86.1 33.1 11.7 0 

340.9 410.8 157.8 41.5 ·o 

Ventilation 

2.6 

4.2 

0 

46.9 

I 22.3 

76.0 
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Cost 
.. Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE 111-33 

SUMMARY .OF FACE AND PANEL COSTS 
FOR ROOM! AND PILLAR OPERATIONs· IN COAL SEAMS 

LESS THAN FOUR FEET THICK WITH RUBBER-TIRE TRANSPORTATION 
($1 000) 

Transport of Electrical · 
Personnelr Coal Md Rock Distribution and 

Water 

Supplies, Transportation Communications 
!Handling Hydraulics 

and Equipment System 
System 

16.4 50.6 .. 35.8 1.4 0 
- -

24.4 81'. 9 18.1 ,. 3.0 0 -
2.3 11. 1 . ., 1.4 0.7 0 .. 

226.8 181. 1 .72.3 24.7 0 

107.7 ,. 86~0 . 34.4 11.7 0 

377.6 . '. 410.7 162.0 Llil • 5 0 

Ventilation 

2.6 

4. 2 

0 

46.9 

22.3 

76.0 
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Cost 
Category: 

Operating 

Depreciation 

Power 

Labor 

Labor BenefHs 

TOTAL 

TABLE 111-34 

SUMMARY OF FACE AND PANEL COSTS 

FOR ROOM AND PILLAR OPERATIONS IN COAL SEAMS 
FOUR TO SIX FEET THICK WITH BELT-TRACK TRANSPORTATION 

($1 000) 

Transport of Electrical. 
Coal and Rock Distribution and 

Water 
Personnel, 

Handling Hydraulics 
Supplies, Transpor.tation Communications 

and Equipment .: System 
System 

18.0 51. 1 37.2 1.4 0 

::!9.2 83.9 18.0 .. 3.0 0 

1. 8 13.4 1.6 0. 7 0 

212.0 186.5 72.3 27.4 0 

1()0. 7- 88.6 
"' 

311.4 13.0 0 
.. 

361.7 423.5' 163.5 45.5 0 

I 
I 
i Ventilation 
I 
I 

I 
3.2 

! 
5.0 

0 

I 46.9 

24.2 

79.3 



H 
H 
H 
I 

~,., 

0 

. • .. 

Cost 
Category 

Operating 

bep•rec ia t ion 

Power 

Labor 

Labo..- Benefits 

TOTAL 
.. 

i' ABLE 111-35 

SUMMARY· OF t=ACE AND PANEL COSTS 
FOR ROOM AND PILLAR OPERATIONS IN COAL SEAMS 

IFC•UR TO SIX FEET THICI< WITH RUBBER-TIRE TRANSPORTATION 
($1000) 

Transport of Electrical 
Water 

Personnel, Coal and Rock Distribution and 
Supplies, Transportation Communications 

Handling Hydraulics 

and Equipment System 
System 

... 

20.0 51. 1 37.2 1.4 0 

29.4 83.9 18.2 3.0 0· 

2.7 14.0 1. 7 0.7 0 

234.9 126-. 5 75.0 27.4 ·0 

111.5 88.5 35.6 12.9 0 
; 

.398. 5 424.0 167.7 45.4 ·o 
.. 

Ventilation 

3.2 

5.0 

0 

50.9 

24.2 

83.3 
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. 

Cost 
Category 

·operating 

Depreciation 

·Power 

Labor 

Labor Benefits 

TOTAL 

TABLE 111-38 

SUMMARY OF FACE AND PANEL COSTS 
FOR ROOM AND PILLAR OPERATIONS IN COAL.SEAMS 

GREATER THAN SIX FEET THICK WITH BELT-TRACK TRANSPORTATtON 
($1 000) 

T1ansport of Electrical 
Personnel, Coal and Rock Distribution and 

Water 

Supplies, Transportation Communications 
Handling Hydraulics 

and Equipment System 
System 

18.0 55. 1 38.6 1. 4 0 

29.-2 91.9 18.8 3.0 0 

2. 1 16.5 1.9 0 .. 7 0 

220.1" 191. 9 75.0 30.0 0 

10!J.4 91. L 35.6 14.3 0 

373.8 446.5 169.9 49.4 '0 

Ventilation· 

3.9 

! 6.4 

0 

54.9 

26. 1 

91.3 
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Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE 111·37 

SUMMARY OF FACE AND PANEL COSTS 
FOR ROOM AND PILLAR OPERATIONS IN COAL SEAMS 

GREATER THAN SIX FEET THICK WITH RUBBER-TIRE 1iRANSPORTATION 
($1000) 

Transport ol Electrical· 
Personnel, Coal and Rock Distribution and 

Water 

Supplies, Transportation Communications 
Handling Hydraulics 

and Equipment System 
System 

20.0 55.1 38.6 1.4 0 

29.4 91.9 19.0 . 3.0 0 

2.9 16.5 2.0 0.7 0 

' 243.0 191.9 77.7 30.0 0 

115.2 91.0 36.8 14.3 0 

410~5 4116.4 174.1 LJ9.4 0 
I 
I 

Ventilation 

3.9 

6.4 

0 

54.9 

26. 1 

91.3 
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Cost 
Category 

Operating 

Depreciation 

Power-

Labor 

Labor· Benefits 

TOTAL 

f 

TABLE 111-38 

SUMMARY OF FACE AND PANEL COSTS 
FOR LONGWALL OPERATIONS 

~N COAL SEAMS LESS THAN FOUR FEET THICK 

($1 000) 

Transport ot ElectricaJ. 
Water 

Distribution and Personnel, Coal and Rock 
Supplies, Transportation Communications 

Handling 

and Equipment System 
System 

14.9 138.7 25.7 1.5 

.24.3 192.5 68.0 4.3 

1.5 45.4 . s. 0 0. 7 

!124.3 406.2 117.0 35.0 

106 .. 3 101.8 29.3 8.8 

' 

571.3 884.6 245.0 50.3 

Hydraulics Ventilation 
i 
I 

I 
37.5 I 1.1 

I 
I 

36.7 i 0 
I 

14.4 I 0 I 
; 
! 

15.3 ! 42.8 
I 
! 
i 

3.8 I 10.7 
; 

' 
107.7 i 54.6 I 
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Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE 111-39 

SUMMARY OF FACE AND PANEL COSTS 
FOR LONGWALL OPERATIONS 

IN COAL SEAMS FOUR TO SIX ·FEET THICK 
($1000) 

:::tectrical Transport of 
Per:sonnel, Coal and ·Rock Distribution and 

Water 

Supplies, Transportation Communications 
Handling 

and Equipment System 
System 

14.9 167.2 25.7 .. 1. 5 

24.3 224.8 68.0 4.3 

1. 8 : 47.5 5.3 0.7 

q24. 3 4()6. 2 117.0 35.0 
..• 

199.7 191.1 55.1 16.5 

665.0 1,035.8 271.1 58.0 . 

Hydraulics Ventilation 

I 
37.5 1.5 

36.7 : 0 

17.3 0 
I 

15.3 i 42.8 I 

I 7.2 
I. 

20.1 

i 
114.0 I 64.4 
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Cost 
Category 

Operating 

Dep rec ia t ion 

Power 

Labor 
' 

Labor Benefits 

TOTAL 

TABLE 111-40 

SUMMARY OF FACE AND PANEL COSTS 
FOR LONGWALL OPERATIONS 

·IN COAL SEAMS GREATER THAN SIX FEET THICK 
. ($1 000) 

Transport of Electrical 
Pers·:>nnel, Coal and Rock Distribution and 

Water 

Supplies, .Transportation Communications 
Handling· 

and Equipment System 
System. 

H.9 199.9 25.7 1.5 -
29.3 265.6 68.0 4.3 

2. 1 51.8 6.2 0.7 

42!1. 3 406.2 117.0 35.0 

106.3 101.8 29.3 8.8 

576.9 1,025.3 246.2 50.3 

• 

Hydraulics Ventilation 

37.5 2. 1 

. 49.2 0 

21.6 0 

15.3 42.8 

3. 8 I 10.7 

127.4 55.6 
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TABLE II i-41 

SUMMARY OF LOGISTICS COSTS 
IN FACES ANC••PANELS. FOR ROOM AND PILLAR OPERATIONS 

IN VARIOUS SEAM THICKNESSES 
($1 000) 

Less than Four Feet Four to Six Feet Greater than Six Feet 
Cost 

Category Belt - Rubber - Belt - Rubber - Belt - Rubber -

Track Tire Track Tire Track Tire 

Operating ~04-.8 106.8 110.9 112.9 117 .. 0. 119.0 

Depreciation 131.3 131.6 139.1 139.5 149.3 149.7 

Power 14.6 15.5 17.5 19. 1 21:2 . 22. 1 

Laoor 526.1 551.7 549. 1 
,.., 

574.7 572.0 597.6 

Labor Benefits 250.1 262. 1 260.8 272.7 271:5 283.4 

TOTAL 1,026.9 1, 067.7 1,077.4 1,118.9 1,131.0 1,171.8 

Logistics 
Capital 791.5 767.0 834.3 809.9 884. 1 859.6 
Requirements 

Tota~ 
Capl;tal 1,LI)6.5 1, 382. 0 1 .. 479.3 1,454.9 1, 549.'1 1, 524.6 
Req·:.J~irements I 

Percentaqe of 
Capita£ Costs · 

I 

Associated with 
56 55 56 56 57 : 56 

Logistics 



Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

TABLE 111:..42 

SUMMARY OF LOGISTICS COSTS 
IN LONGWALL OPERATIONS 

FOR VARIOUS SEAM THICKNESSES 
($1 000) 

Less than Four to 
Four Feet Six Feet 

219.4 248.3 

325.8 358. r 

67.0 72.6 

1,040.5 1,040.5 

Labor Benefits 260.8 489.7 

TOTAL 1, 913. 5 2,209.2 
. ' 

-Logistics 
Capital 1,640.0 1,780.0) 
Requirements 

Total 
Capital· 5,868.0 7, 192. 0 
Requirements 

Percentage of 
Capital Costs 28 25 Assuci·ated with 
Logistics 

III-57 

0 

Greater than 
Six Feet 

281.6 

416.4 

82. 4 

1,040.5 

260.8 

2,081.7 

2,018.0 
.. 

' 

9,131.0 

22 
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APPENDIX IV 
LOGISTICS COST ANALYSIS OUTBY THE PANELS 

The second major phase of the logistics cost analysis dealt with 

determination of logistics costs outby the panels. The variables taken 

into account included mine size, type of main line haulage, and method of 

seam access. The cost categories analyzed again included capital, · 

operating, depreciation, power, labor, and labor benefits. 

The costs assigned as mine support costs included the ~osts of 

all those logistics activities that occur outby the panel entrances to the 

surface area near the mine portal. The only exception was overcast cost 

which was assigned to the face and panel costs as discussed in Appendix 

III., Most of the input data was obtained from industry sources, as 

described in Appendix III. 

Because of the many possible variables associated with different 

mine types, certain assumptions were made to minimize the variables. 

Table III-1 contains some of the more important assumptions. It was also 

assumed that the costs included items near the surface area such as: raw 

coal stockpiling equipment, su:rface electrical systems feeding th.e mine, • 

water handling facilities into and out of the mine, supply yard, etc. 

Costs associated with the mine slope were divided equally between coal and 

rock transportation, and transport of personnel, supplies, and equipment. 

All other costs were assigned to the major logistics activity with which 

they are associated. 

IV-3 



TABLE IV-1 

ASSUMPTIONS USED IN ANALYSIS OF 
DIFFERENT MINE SIZES 

Slope Mine 
Average 
Length· Length 
of Main Number of Air 

Mine Life Line Haulage of Air Shafts 
Type (Years) (Feet) Shafts (Feet) 

Two S~.;,i<;mi 8 8,000 1 100 

Four Sections 12 18,000 3 250 

Nine Sections 20 34,000 5 500 

Five Sections 
Plus Longwall 

30 50,000 6 . 600 

Nine .Sections 30 59,000 7 600 Plus Longwall 

IV-4 

Drift Mine 

Number 
of Air 

· Shafts 

0 

1' 

'3 

3 

"3•-

~ 'l' 

' "tl• .... 

( 

Length 
of Air 
Shafts 
(Feet) 

100 

200 

.. ~ 

200 

·200 



The various costs investigated are presented in the form of 

tables by cost categories. Capital costs for various mine types outby the 

panels are shown in Tables IV-2 through IV..,;6. Nonlogistical activities in 

this case include rock extraction, roof support, and lighting. (These 

activities were not considered to be within the realm of logistics as 

defined earlier.) 

The same approach was· used in the calculation of operating 

costs. Tables IV-7 through IV-ll illustrate the operating cost analysis 

for various mine types and mine sizes. 

The depreciation costs were also performed using the same general 

format. The depreciated life was based on the estimated time the equip­

ment is used before major overhauls are required. In the case of such 

items, as slop~s, shafts, etc., the depreciated life was assumed to be life 

of mine. The results are cont~ined in Tables IV-12 through IV-16. 

As in Appendix III, power costs in various mining situations 

outby the panels are based on the average power consumption rates for the 

equipment •. Fuel costs for surface equipment used in logistics activities 

were also included. Tables IV-17 through IV-26 contain the results for 

different mine sizes and types of operations. 

Labor costs for different mining situations outby the panels were 

determined based on the cost analysis performed in Appendix II. Results 

are contained in Tables IV-27 through IV-31. 

Labor benefits were calculated by the procedure outlined in 

Appendix II. T11e number of hours wo:cked by hourly personnel was 

IV-5 



determined first. Then the labor benefit costs were calculated. Tables 

IV-32 through IV-41 contain the results. 

The labor and labor benefit costs were then determined for each 

logistics activity. The percentages of.time ~ach labor classifi~ation is 

involved with each logistics activity (Table II-5) were multipl~ed by the 

annual labor cost (Table II-3). · Labor benefit costs were then 

proportioned among the various logistics activities in the same· proportion 

as the labor cost. The results are shown in Tables IV-42 through IV-51. 

The above calculations and tables yielded the c~P.i.tai, ··operating, 

depreciation, power and fuel, labor, and labor ben~fits costs for various 

mine sizes and situations. The results of the annual cost.investigations 

were summarized into. Tables iV•52 through IV-71. 

·.~ . \ 
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TABLE IV-2 

CAPITAL COSTS FOR A TWO-SECTION MINE 
OUTBY THE PANELS 

($1000) 

Slope Mine Drift 
I 

Logistics Activity Belt- Track Belt-
Track Haulage Track 

Transport of Personnel, 
Supplies, and Equipment: 

Slope Construction 200 200 
Track and Ballast 102 102 
Mantrips and Jeeps 50 50 ... 50 
Locomotives 200 200 200 
Supply Cars 12 12 12 
Forklift 
Front._end· Loader 50 so 50 
Scoops and Chargers 7S 75 7S 
Tractors and Chargers 
Hoists 40S 40S 
Hoist Car 7S 7S 
Miscellaneous and Spare so so so 
Subtotal 1,219 1,117 S39 

Coal and Rock 
Transportation: 

Slope Construction 200 200 
Conveyor Belt 176 176 
Conveyor Belt Structure, 

112 112 Rope, Etc. 
Conveyor Belt D riyes 7S 7S 
Conveyor Take-ups 30 30 
Conveyor Belt Tailpieces 1S 1S 
Track and Ballast 296 
Locomotives 378 
Coal Cars 3oo 
Rotary Dump 400 
Slope Belt, Drive, Take-

100 100 up, and Tailpiece 
Stacking Conveyor so 50 so 
Car· Spotters, Hoists, Etc. so 
Miscellaneous and Spare . 50 so so 
Subtotal 808 1, 824 508 

IV-7 

Mine 

Track 
Haulage 

50 
·200 

12 

50 
75 

so 
437 

296 
378 
300 
400 

so 
so 
so 

1, 524 



TABLE IV-2 (Cont'd.) 

CAPITAL COSTS FOR A TWO-SECTION MINE 
OUTBY THE PANELS 

($1 000) 

Slope Mine Drift 
Logistics Activity Belt- Track Belt-

Track Haulage Track 

Electrical Distribution 
and Communications: 

Communications 4 4 4 
Power Centers 
High Voltage Cable: 

Plugs 10 10 10 
Cable Gil 64 64 

Low Voltage Cable 4 4 4 
Belt Drives: 

Power Boxes 75 75 
Cable 4 4 

Trolley Wire, Insulators, 25 so 25 
Disconnects, Bonds, Etc. 

Rectifiers 60 120 60 
Switchgear 40 40 40 
Outside Substation 80 80 80 
Outside Distribution 30 30 30 
Miscellaneous a.nd Spare 20 20 20 

Su~.total 416 422 416 

Water Handling SystP.m: 

Pumps 30 30 . 20 
Discharge Water Line 20 20 2·0 
Fresh Water Line 20 20 20. 
Fresh Water Storage and 40 40 40 

Pump Facilities 
Miscellaneous and Spare 10 10 10 

Subtotal 120 120 11 0 

Ventilation: 

Block Wall~ 52 52 52· 
Overcasts so 50 so 
Man doors 5 5 5. 
Air Shafts 400 4()Q 
Fans and Fan Houses 60 60 60 
Miscellaneous and Spare 30 30 30. 

Subtotal 597 59.7 1. 97 
.. · .· .. 

IV-8 

Mine 

Track 
Haulage 

4 

10 
64 

4 

so 
120 

40 
80 
30 
20 

422 

20 
20 
20 

40 

10 

110 

52 
so 

5 

60 
30 

197 



I 

TABLE IV-2 (Cont'd.) 

CAPITAL COSTS FOR A TWO-SECTION MINE 
OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 
· · . Logistics Activity Belt-- Track Belt- Track 

Track Haulage Track Haulage 

Total Capital Costs 3,160 4,080 1, 770. 2,690 
Associated with Logistics 

Other Capital Items 

Construction Equipment 20 20 20 20 
Welders 20 20 20 20 
Air Compressors 30 30 30 30 
Rock Dust Equipment 30 30 30 30 
Rock Support Equipment 40 40 40 40 
Exploration, Engineering 80 80 80 80 

and Permitting 
Site Development 80 80 80 80 
Offices and Bathhouse 30 30 30 30 
Shop and Facilities 40 40 40 40 
Warehouse 20 20 20 20 
Supplies Inventory 200 200 200 200 
Miscellaneous and Spare so so so so 

Total Other Capital Items 640 640 640 640 

TOTAL CAPITAL 3,800 4, 722 2,410 3,330 

Percentage of Total Capital 
83 86 73 81 Associated with Logistics 
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TABLE IV-3 

CAPITAL COSTS FOR A FOUR-SECTION MINE 
OUTBY THE PANELS 

($1000) 

Slope Mine Drift Mine 

Logistics Activity Belt- Track Belt- Track 
Track Haulage Track Haulage 

Transport of Personnel, 
Supplies, and Equipment: 

Slope Constri.Jction 400 IJOO 
Track and Ballast 282 282 
Mantrips and Jeeps 100 100 100 100 
Locomotives 300 300 300 300 
Supply Cars 20 20 20 20 
Forklift 30 30 30 30 
Front-end Loader 100 100 100 100 
Scoops and Chargers 75 75 75 75 
Tractors and Chargers 65 65 65 65· 
Hoists 600 600 
Hoist Car 100 100 
Miscellaneous and Spare 70 70 60 . 60 

Subtotal 2,142 1, 860 1, 032 . 750 

Coal and Rock 
Transportation: 

Slope Construction 400 400 
Conveyor Belt 306 306 
Conveyor Belt Structure, 

282 202 
Rope, Etc. 

Conveyor Belt Drives 180 180 
Conveyor Take-ups 60 60 
Conveyor Belt Tailpieces 30 30 
Track and Ballast 766 766 
Locomotives 1, 095 1 ~ 095 
Coal Cars 800 800 
Rotary Dump 400 40'0 
Slope Belt, Drive, Take- 130 130 -up, and Tailpie~e 

.. 

Stacking Conveyor 100 100 100 100 
Car Spotters, Hoists, Etc. 100 100 
Miscellaneous and ·spare 500 600 500 600 

Subtotal 1, 988 4, 391 1, 458 3, 861 
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TABLE 1Vr3 (Cont'd.) 

CAPITAL COSTS FOR A FOUR-SECTION MI"'E 
OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 
Logistics Activity Belt-· Track Belt- Track 

Track Haulage Track Haulage 

Electrical Distribution 
and Communications: 

Communications 7 7 7 7 
Power Centers so so so so 
High Voltage Cable: 

Plugs 20 20 20 20 
Cable 125 125 125 125 

Low Voltage Cable 7 7 7 7 
Belt Drives: 

Power Boxes 180 180 
·cable 10 10 

Trolley Wire, Insulators, 54 108 54 108 Disconnects, Bonds, Etc. 
Rectifiers 100 200 100 200 . 
Switchgear 80 80 80 80 
Outside Substation 100 100 100 100 
Outside Distribution so so so so 
Miscellaneous and Spare 60 60 60 60 

Subtotal 843 807 843 807 

·Water Handling System: 

Pumps so so 30 30 
Discharge Water Line 45 45 45 45 
Fresh Water Line 45 45 45 45 
Fresh Wat~r Storage and 60 GO 60 60 

Pump Facilities 
Miscellaneous and Spare 45 45 45 45 

Subtotal 245 245 225 225 

Ventilation: 

Block Walls 117 117 117 117 
Overcasts 200 200 200 200 
Man doors 10 10 10 10 
Air Shafts 2,000 2,000 400 400 
Fans and Fan Houses 100 100 100 100 
Miscellaneous and Spare 50 50 50 so 
Subtotal 2, 477 2, 477 877 877 
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TABLE IV-3 (Cont'd.) 

CAPITAL COSTS FOR A FOUR-SECTION MINE 
OUTBY THE PANELS 

($1000) 

Slope Mine Drift 
Logistics Activity Belt-- Track Belt-

Track. Haulage Track 

Total Capital Costs 7,695 9,780 4,435 Associated with Logistics 

Other Capital Items t 

Construction Equipment 40 40 40 
Welders 40 40 40 
Air Compressors so so so 
Rock Dust Equipment 40 40 40 
Rock Support Equipment so so so 
Exploration, Engineering ...... .. ~ 

150 1 so J so and Permitting . 
Site Development 180 180 tao 
Offices and Bathhouse 60 60 60 
Shop and Facilities 100 100 100 
Warehouse so 50 .· so 
Supplies Inventory 500 soo 500 
Miscellaneous and Spare 700 700 700 

Total Other Capital Items 1,960 1,960 1, 960 

TOTAL CAPITAL 9,655 11,740 6,, 39S 

Pe·rcentage of Total Capital 80 83 69 Associated with Logistics 

IV-12 

Mine 

Track 
Haulage 

6,S20 

.. 

40 
40 
so 
40 
50· 

1 so 
180 

60 
100 
so 

soo 
700 

1, 960 

8,484 

77 

\' I ~.1 



TABLE IV-4 

CAPITAL COSTS FOR A NINE-SECTION MINE 
OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 

Logistics Activity Belt- Track Belt- Track 
Trac.k Haulage Track Haulage 

Transport of Personnel, 
Supplies, and Equipment: 

Slope Construction 850 850 
Track and Ballast 629 629 
Mantrips and Jeeps 165 165 165 165 
Locomotives 400 400 400 400 
Supply Cars 30 30 30 30 
Fork I ift 40 40 40 40 
Fron.t-end Loaqer 120 120 120 120 
Scoops and Chargers 150 150 150 150 
Tractors and Chargers 130 130 130 130 
Hoists 800 800 
Hoist Car 150 150 
Miscellaneous and Spare 120 120 120 120 

Subtotal 3,584 2,955 1, 784 1,155 

Coal and Rock 
Transportation: 

Slope Construction 850 850 
Conveyor Belt 602 602 
Conveyor· Belt Structure, 

502 502 Rope, Etc. 
Conveyor Belt Drives 300 300 
Conveyor Take-ups 100 100 
Conveyor Belt Tailpieces 50 50 
Track and Ballast 1, 770 1, 770 
Locomotives 2,095 2,095 
Coal Cars 1, 970 1, 970 
Rotary Dump 500 500 
Slope Belt, Drive, Take-

200 up, and Tailpiece 200 

Stacking Conveyor 200 200 200 200 
Car Spotters, Hoists, Etc. 200 200 
Miscellaneous and Spare 1, 000 1,200 1, 000 1,200 

Subtotal 3,804 8,985 2,754 7,935 
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T/"aLE IV-4 (Cont'd.) 

CAPITAL COSTS FOR A NINE-SECTION MINE 
OUTBY THE PANELS 

($1000) 

Slope Mine Drift Mine 
Logistics Activity 

Electrical Distribution 
and Communications: 

Communications 
Power Centers 
High Voltage Cable: 

Plugs 
Cable 

Low Voltage Cable 
Belt Drives: 

Power Boxes 
Cable 

Trolley Wire, Insulators, 
Disconnects, Bonds, Etc. 

Rectifiers 
Switchgear 
Outside Substation 
Outside Distribution 
MiscellaneOus and Spare 

Subtotal 

Water Handling System: 

Pumps 
Discharge Water Line 
Fresh Water Line 
Fresh Water Storage and 

Pump Facilities 
Miscellaneous and Spare 

Subtotal 

Ventilation : 

Block Walls 
Overcasts 
Mandoors 
Air Shafts 
Fans and Fan Houses 
Miscellaneous and Spare 

Subtotal 

Belt-- Track 
Track Haulage 

10 
100 

35 
240 

10 

330 
22 

102 

250 
140 
200 
100 
llU 

1, 659 

80 
102 
102 

80 

60 

424 

221 
900 

20 
6,000 

400 
80 

7,621 

IV-14 

10 
100 

35 
240 

10 

204 

350 
140 
200 
100 
120 

1, 509 

80 
102 
102 

80 

60 

424 

221 
900 

20 
6~000 

400 
80 

7,621 

Belt­
Track 

10 
100 

35 
240 

10 

330 
'l,"l 

102 

250 
140 
200' 
100 
120 

1, 659 

80 
102 
102 

80 

60 

42" 

221 
900 

20 
1, 400 

350 
80 

2,971 

Track 
Haulage 

10 
100 

35 
240 

10 

204 
: . . 350 

140 
200 
100 
120 

1, 509 

80 
102 
102 

80 

60 

424 

221 
900 

20 
1, 400 

350 
80 

2,971 



TABLE IV-4 (Cont'd.) 

CAPITAL COSTS FOR ANINE-SECTION MINE 
OUTBY THE PANELS 

Logistics Activity 

Total Capital Costs 
Associated wit~ Logistic~ 

•'}'• 

Other Capital I terns .. 
Construction. ,Equipment 
Welders 
Air Compressors 
Rock Dust Equipment 
Rock Suppor.f ·Equipment 
Exploration, Engineering 

and Permitfing 
Site Developmen~t 
Offices and B.athhouse 
Shop and Fac.ilities 
Warehouse 
Supplies Inventory 
Miscellaneous and Spare 

Total Other Capital Items 

TOTAL CAPITA.L 

Percentage of Total ·capital 
Associated with· Logistics - - ~. 

($1 000) 

Slope Mine 

Belt- Track 
Track Haulage 

17,092 

100 
60 

100 
80 

1 so 
300 

200 
100 
200 

70 
1,000 
1, 000 

3,360 

20,4S2 

84 

IV-15 

21,494 

100 
60 

100 
80 

1 so 
300 

200 
100 
200 

70 
1, 000 
1, 000 

3,360 

24,8S4 

86 

Drift Mine 

Belt- Track 
Track Haulage 

9,592 

100 
60 

100 
80 

1 so 
300 

200 
100 
200 

70 
1 ,.000. 
1, 000 

3,360 

12,952 

74 

13,994 

100 
60 

100 
80 

150 

300 

200 
100 
200 

70 
1,000 
1; 000 

3,360 

17,354 

81 



TABLE IV-5 

CAPITAL COSTS FOR A FIVE-SECTION 
PLUS LONGWALL MINE OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 
Logistics Activity Belt- Track Belt- Track 

Track Haulage Track Haulage 

Transport of Personnel, 
Supplies, and Equipment: 

Slope Construction 1,000 1,000 
Track and Ballast 924 924' 
Mahtrips and Jeeps 165 165 165 ,• 165 
Locomotives 400 400 400 400 
Supply Cars 30 30 30 30 
Forklift 40 40 40 . 40 
Front-end Loader 150 150 150 150 
Scoops and Chargers 225 225 225 225 
Tractors and Chargers 130 130 130 130 
Hoists 900 900 
Hoist Car 150 150 
Miscellaneous and Spare 100 100 100·' 100 

Subtotal 4,2114 3,290 2, 164 1,240 

Coal and Rock 
Transportation: 

Slope Construction 11000 11000 
Conveyor Belt 1,000 11000 
Conveyor Belt Structure, 750 750 

Rope, Etc. 
Conveyor Belt Drives 1490 490 
Conveyor Take-ups 140 140 
Conveyor Belt· Tailpieces 70 70 
Track and Ballast 2,604 2,604 
Locomotives 2,095 2,095 
Coal Cars 11970 1, 970 
Rotary Dump 500 500 
Slope Belt, Drive, Take- 260 260 up, and Tailpiece 
Stacking Conveyor 300 300 300 300 
Car Spotters, Hoists, Etc. 250 250 
Miscellaneous and Spare 800 11000 800 11000 

Subtotal 4,810 9,979 3,550 8,719 

IV-16 



TABLE IV-5 (Cont'd.) 

CAPITAL COSTS FOR A FIVE-SECTION 
PLUS LONGWALL MINE OUTBY THE PANELS 

{$1 000) 

Slope Mine Drift Mine 
Logistics Activity Belt-· Track Belt- Track 

Track Haulage Track Haulage 

Electrical Distribution 
and Communications: 

Communications ll 1 .l 1:.! ll 
Power Centers ~() 50 50 . so 
High Voltage Cable: 

Plugs 50 50 50 50 
Cable 350 350 350 350 

Low Voltage Cable 12 12 12 12 
Belt Drives: 

Power Boxes 420 420 
Cable 28 28 

Trolley Wire, Insulators, 150 300 150 300 
Disconnects, Bonds, Etc. 

Rectifiers 350 450 350 450 
Switchgear 220 220 220 220 
Outside Substation 200 200 . 200. 200 
Outside Distribution 100 100 100. 100 
Miscellaneous and Spare 170 170 170 . 170 

Subtotal 2' 112 1,914 2, 112 1' 914 

Water Handling System: 

Pumps 100 100 100· 100 
Discharge Water Line 150 150 150' ; 150 
Fresh Water Line 1 so 150 150 150 
Fresh Water Storage and 

80 80 so· 80 Pump 'Facilities 
Miscellaneous and Spare 60 60 60 60 

Subtotal 540 540 540 540 

Ventilation: 

Block Walls 325 325 325 325 
Overcasts 900 900 900 900 
Man doors 30 30 30 30 
Air Shafts 9,800 9.800 1,800 1' 800 
Fans and Fan Houses 600 600 500 500 
Miscellaneous and Spare 120 120 120 120 

Subtotal 11,775 11' 775 3,675 3,675 

IV-17 



TABLE IV-5 (Cont'd.) 

CAPITAL COSTS FOR A FIVE-SECTION 
PLUS LONGWALL MINE:" OUTBY THE PANELS ' . . 

($1 000) 

Slope Mine Drift ·Mine 
·' 

Logistics Activity 

Total Capital Costs 
Associated with Logistics 

Other Capital I terns 

Construction Equipment 
Welders · 
Air Compres-sors 
Rock Dust Equipment 
Rock Support Equipment 
Exploration, Engineering 

and Permitting 
site Development 
Offices and Bathhouse, ·· · 
Shop and Facilities 
Warehouse -
Supplies Inventory 
Miscellaneous and Spare 

Total Other Capital Items 

TOTAL CAPITAL 

Percentage of Total Capital 
Associated with Logi:;tics 

· Belt·: Track 
Track Haul~ge 

23,451 

100 
60 

100 
80 

1 so 
300 

200 
100 
200 

70 
11000 
1, 000 

3,360 

26,811 

87 

IV-18 

27,498 

100 
60 

100 
80 

1 so 
300 

200 
100 
200 

70 
1. 000 
1, 000 

3,360 

~0.858 

89 

Belt­
Track 

12,041 

100 
60 

100 
80 

1 so 
300 

200 
100 
200 

70 
1, 000 
1, 000 

3,360 

15. 401 

78 

Track 
Haulage 

16,088 

100 
60 

"100 
80 

1 so 
.. 300 

200 
100 
200 

70 
1,000 
1,000 

. 3, 360 

19,448 

83 



TABLE. fV-~ 

CAPITAL COSTS FOR A NINE-SECTION 
PLUS .LONGWA.L.L· MIN·~, OUTBY THE PANELS 

($1000) 

s'lope Mine Drift Mine 
Logistics Activity 

Transport of Personnel., 
Supplies, and Equipment: 

Slope Construction 
Track and Ballast 
Mantrips and Jeeps 
Locomotives 
Supply Cars 
Forklift 
Front-end Loader 
Scoops and Chargers 
Tractors and Chargers 
Hoists 
Hoist Car 
Miscellaneous and Spare 

Subtotal 

Coal and Rock 
Transportation: 

Slope Construction 
Conveyor Belt 
Conveyor Belt Structure, 

Rope, Etc. 
Conveyor Belt· Drives 
Conveyor Take-ups 
Conveyor Belt Tailpieces 
Track and Ballast 
Locomotives 
Coal Cars 
Rotary Dump 
Slope Belt, Drive, Take-

up, and Tailpiece 
Stacking Conveyor 
Car Spotters, Hoists, Etc. 
Miscellaneous and Spare 

Subtotal 

Belt- Track 
Track Haulage 

11000 
11090. 

198 
500 

40 
40 

150 
225 
195 

1,000 
150 
200 

4,788 

11000 
1,215 

850 

540 
180 
·go 

260 

300 

11 100 

5,535 

IV-19 

1,000 

198 
500 

40 
40 

150 
225 
195 

11000 
150 
200 

3,698 

1, 000 

. . ~ 

3,306 
2,595 
2,550 

600 . 

260 

300 
250 

11300 

12, 161 

Belt­
Track 

11090 
198 
5.00 

40 
. 40 
,150 
225 

,.·. ,19.5 
I ~ ,, , " • 

200 

2;638 

1,215 

850 

540 
180 
90 

300 

1,100 

4,275 

Track 
Haulage 

198 
500 

40 
40 

150 
225 
195 

200 

1, 548 

3,306 
2,595 
2,550 

600 

300 
250 

1, 300 

10,901 



TABLE IV·8 (Cont'd.) 

CAPITAL COSTS FOR A NINE-SECTION 
PLUS LONGWALL MINE OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 

Logistics Activity 

Electrical Distribution 
and Communications: 

Communications 
Power Centers 
lligl-. Voltage Cabie: 

Plugs 
Cable 

Low Voltage Cable 
Belt Drives: 

Power Boxes 
Cable 

Trolley Wire, Insulators, 
Disconnects, Bonds, Etc. 

Rectifiers 
Switchgear 
Outside Substation 
Outside Distribution 
Miscellaneous and Spare 

Subtotal 

Water Handling System: 

Pumps 
Discharge Water Line 
Fresh Water Line 
Fresh Water Storage and 

Pump Facilities 
Miscellaneous and Spare 

Subtotal 

Ventilation: 

Block Willis 
Overcasts 
Man doors 
Air Shafts 
Fans and Fan Houses 
Miscellaneous and Spat·e 

Subtotal 

Belt· Track 
Track Haulage 

13 
100 

59 
410 

13 

540 
36 

177 

380 
240 
250 
120 
200 

2,538 

120 
177 
177 

90 

80 

644 

325 
1,200 

40 
11,200 

650 
130 

13,545 

IV-20 

13 
100 

59 
410 

13 

540 
36 

354 

480 
240 
250 
120 
200 

2,815 

120 
177 
177 

90 

80 

644 

3l5 
1,200 

40 
11,200 

650 
130 

13, 545 

Belt­
Track 

13 
100 

59 
410 

13 

540 
36 

177 

380 
240 
250 
120 
200 

2,538 

120 
177 
177 

90 

80 

644 

325 
1,200 

40 
1,800 

550 
130 

4,045 

Track 
Haulage 

13 
100. 

59 
410 

13 

·540 
36J 

354 

480 
240 
250 
120 
200 

2,815 

120 
177 
177 

90 

80 

644 

325 
1,200 

40 
1,800 

550 
130 

4,045 



TABLE IV-6 (Cont'd.) 

CAPITAL COSTS FOR A NINE-SECTION 
PLUS LONGWALL MINE OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 
Logistics Activity Belt-- Track Belt- Track 

Track Haulage Track Haulage 

Total Capital Costs 27,050 32, 86':3 14,140 19,953 
As~ociated with Logistics 

Other Capital Items 

Construction Equipment 120 120 120 120 
Welders 80 80 80 80 
Air Compressors 120 120 120 120 
Rock Dust Equipment HU 80 00 80 
Rock Support Equipment 200 200 200 200 
Exploration, Engineering 350 350 350 350 and Permitting 
Site Development 250 250 250 250 
Offices and Bathhouse 120 120 120 120 
Shop and Facilities 220 220 220 220 
Warehouse 80 80 80 80 
Supplies Inventory 1,200 1,200 1,200 1, 200 
Miscellaneous and Spare 1, 500 1, 500 1, 500 1, 500 

Total Other Capital Items 4,320 4,320 4,320 4,320 

TOTAL CAPITAL 31,370 37,183 18,460 24,273 

Percentage of Total Capital 86 88 77 82 
AssoCiated with Logistics 
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TABLE IV-7 

OPERATING COSTS FOR A TWO-SECTION MINE 
OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 
Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment: 

Track and Ballast 
Mantrips and Jeeps 
Locomotives 
Supply Cars 
Forklift 
Front-end Loader 
Scoops and Chargers 
Tractors and Chargers 
Hoists 
Hoist Car 
Miscellaneous and Spare 

Subtotal 

Coal and Rock 
Transportation: 

I 

Conveyor Belt 
Conveyor Belt Structure, 

Rope, Etc. 
Conveyor Belt Drives 
Conveyor Take-ups 
Conveyor Belt Tailpieces 
Track and Ballast 
Locomotives 
Coal Cars 
Rotary Dump 
Slope Belt, Drive, Take-

up, and Tailpiece 
Stacking Conveyor 
Car Spotters, Hoists, Etc. 
Miscellaneous and Spare 

Subtotal 

Belt- Track 
Track Haulage 

2.0 
3.5 

10.0 
0.4 

5.0 
9.0 

4.0 
0.8 
2.5 

37.2 

8.8 

5.6 

3.8 
1.5 
0.8 

5.0 

2.5 

2.5 

30.5 

IV-/.J. 

2. 5 
6.0 
0.4 

5. 0 
9.0 

4.0 
0.8 
2.5 

30.2 

3.0 
22.6 
6.0 

12.0 

5.0 

2. 5 
2. 5 
2.5 

56. 1 

Belt­
Track 

2.0 
3.5 

10.0 
0.4 

5.0 
9.0 

2.5 

32~4 

8.8 

5.6 

3.8 
1.5 
0.8 

2.5 

2.5 

25.5 

Track 
Haulage 

2. 5 
. 6. 0 
. 0;4 

5.0 
9.0 

2.5 

25.4 

3.0 
22.6 
6.0 

·n. o 

7 . .5 
2.5 
2. 5 

51.1 



TABLE IV-7 (Cont'd.) 

OPERATING CO~TS FOR A TWO-.SECTiON MINE 
OUTBY THE PANELS 

{$1000) 

Slope Mine Drift Mine 
Logistics Activity Belt- Track .·Belt- Track 

Track Haulage Track Haulage 

Electrical Distribution 
and Communications: 

Communications 1.0 1.0 1.0 1.0 
Power Centers -
High Voltage Cable: 

Plugs 0.2 0.2 0.2 0.2 
Splices 

Low Voltage Cable 1.0 1. 0 1 ~.o 1.0 
Belt Drives: 

Power Boxes 5.2 5 •. 2 
Cable 

Trolley Wire, Insulators, 
1.2 1.2 i.2 1.2 Disconnects, Bonds, Etc. 

Rectifiers 3.0 6.0 3". 0 6.0 
Switchgear 2.0 2.0 2. 0 . 2.0 
Outside Substation 4.0 4.0 4.0 4.0 
Outside Distribution 1.5 1.5 1.5 1.5 
Miscellaneous and Spare 1.0 1.0 1.0 1.0 

Subtotal 20.1 17.9 20. 1 17.9 

Water Handling System: 

Pumps 3.0 3.0 ·2: 0. 2.0 
Discharge Water Line 1.0 1.0 1.0 1.0 
Fresh Water Line 1.0 1.0 1.0 1.0 
Fresh Water Storage 2.0 2.0 2.0 2.0 and Pump Facilities 
Miscellaneous .and Spare 0.5 0.5 0.5 0.5 

Subtotal 7. 5 7.5 .6. 5 6.5 

Ventilation: 

Block Walls 1.6 1.6 1.6 1.6 
Overcasts 1.5 1.5 1.5 1.5 
Mandoors 0.2 0.2 0.2 0.2 
Air Shafts 4.0 4.0 
Fans and Fan Ho~ses 3.0 3.0 3.0 3.0 
Miscellaneous and Spare 1.5 1.5 1.5 1.5 

Subtotal 11.8 11.8 7.8 7.8 

IV-23 



TABLE IV-8 

OPERATING COSTS FOR A FOUfi-SECTION MINE 
Ol,JTBY THE PAN~LS 

($1000) 

Slope Mine Orift Mine 
Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment: 

Track and Ballast 
Mantrips and Jeeps 
Locomotives 
Supply Cars 
Forklift 
Front-end Loader 
Scoops and Chargers 
Tractors and Chargers 
Hoists 
Hoist Car 
Miscellaneous and Spare 

Subtotal 

Co~l ::md Rock 
Tr:ansp<?rtation: 

Conveyor Belt 
Conveyor Belt Structure, 

Rope, ~tc. 
Conveyor Belt Drives 
Conveyor Take-ups 
Conveyor Belt Tailpieces 
Track and Ballast 
Locomotives 
Coal Cars 
Rotary Dump 
Slope Belt, Drive, Take-

up, and Tailpiece 
Stacking Conveyor' 
Car Spotters, Hoists, Etc. 
Miscellaneous and Spare 

Subtotal 

Belt- Track 
Track Haulage 

5.6 
7.0 

15.0 
0.6 
3.0 

10.0 
9.0 
7.8 
6.0 
1.0 
2.8 

67.8 

15. 3 

14. 1 

9.0 
3. 0 
1.5 

6.5 

s.o 

10.0 

64.4 

IV-24 

5.0 
9.0 
0.6 
3.0 

10.0 
9.0 
7.8 
6.0 
1.0 
2.8 

54.2 

7.7 
65.6 
16.0 
12.0 

6.5 

5.0 
5.0 

12-. 0 

129.8 

Belt­
Track 

5.6 
7.0 

15.0 
0.6 
3.0 

10.0 
9.0 
7.8 

2. 4 

60.4 

15.3 

14. 1 

9.0 
3. 0 
1.5 

S.Q 

1,0.0 

57.9 

Track 
Haulage 

5.0 
9.0 
0.6 
3. 0 

10.0 
9.0 
7.8 

2.4 

46.8 

7.7 
65.6 
16.0 
12.0 

5.0 
5.0 

12.0 

123.3 



TABLE IV-8 (Cont'd.) 

OPERATING COSTS FOR A FOUR-SECTION MINE 
OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine· 
· · · Logistics Activity 

Electrical Distribution 
and Communications: 

Communications 
Power Centers 
High Voltage Cable: 

Plugs 
Splices 

Low Voltage Cable 
Belt Drives: 

Power Boxes 
Cable 

Trolley Wire, Insulators, 
Disconnects, Bonds, Etc. 

Rectifiers 
Switchgear 
Outside Substation 
Outside Distribution 
Miscellaneous and Spare 

Subtotal 

Water Handling System: 

Pumps 
Discharge Water Line 
Fresh Water Line 
Fresh Water Storage 

and Pump Fl!lcilities 
Miscellaneous and Spare 

Subtotal 

Ventilation: 

Block Walls 
Overcasts 
Mandoors 
Air Shafts 
Fans and Fan Houses 
Miscellaneous and Spare 

Subtotal 

Belt- Track 
Track Haulage 

1.4 
2.5 

0.4 
6.2 
1.0 

12.6 
1.0 

2.7 

5.0 
4.0 
5.0 
2.5 
1.8 

46.1 

5.0 
2.2 
2.2 

3.0 

1.8 

14.2 

3.5 
6.0 
0.5 

20.0 
5.0 
1.5 

36.5 

IV-25 

1.4 
2.5 

0.4 
6.2 
1. 0 

5.4 

10.0 
4.0 
5.0 
2.5 
1.8 

40.2 

s.-o 
2.2 
2.2 

3.0 

1.8 

14.2 

3.5 
6.0 
0.5 

20.0 
5.0 
1.5 

3Ei-. 5· 

Belt­
Track 

-1.4 
2.5 

0.4 
6.2 
1.0 

12.6 
1.0 

2.7 

5.0 
4.0 
5.0 
2.5 
1.8 

46. 1 

3.0 
2.2 
2.2 

3.0 

1.8 

12.2 

3.5 
6.0 
0.5 
4.0 
5.0 
1.5 

20.5 

Track 
Haulage 

1.4 
2.5 

0.4 
6.2 
1.0 

5.4 

10.0 
4.0 
5. 0 
2.5 
1.8 

40.2 

3.0 
2.2 
2.2 

3.0 

1.8 

12.2 

3.5 
6.0 
0.5 
4.0 
5.0 
1.5 

20.5 



TABLE IV-9 

OPERATING COSTS FOR A NINE-SECTION MINE 
OUTBY; THE PANELS 

($1000) 

Slope Mine Drift Mine 

Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment: 

Track and Balla!i>~ 
Mantrips and Jeeps 
Locomotives 
Supply Cars 
Forklift 
Front-end Loader 
Scoops and Chargers 
Tractors and Chargers 
Hoists 
Hoist Car 
Miscellaneous and Spare 

Subtotal 

Coal and Rock 
Transportation: 

Conveyor Belt 
Conveyor Belt StructurP., 

Rope, Etc. 
Conveyor Belt Drives 
Conveyor Take-ups 
Conveyor Belt Tailpieces 
T t·ack and Ballast 
Loc:omotiVP.!;; 
Coal Cars 
Rotary Dump 
Slope Belt, Drive, Take-

up, and T<:tilpiece 
Stacking Conveyor 
Car Spotters, Hoists, Etc. 
Miscellaneous and Spare 

Subtotal 

Belt- Track 
Track Haulage 

12.6 
11.6 
20.0 
0.9 
4.0 

12.0 
18.0 
15.6 
8.0 
1.5 
4.8 

109.0 

30. 1 

25. 1 

15.0 
5~0 
2.5 

10.0 

10.0 

20.0 

1 17. 7 

IV-26 

8.2 
12.0 
0.9 
4.0 

12.0 
18.0 
15.6 
8.0 
1.5 
4.8 

85.0 

17.7 
125.6 
39.4 
15. 0 

10.0 

10.0 
10.0 
24.0 

251.7 

Belt­
Track 

12.6 
11.6 
20.0 
0.9 
4.0 

12.0 
18.0 
15.6 

4.8 

99.5 

30.1 

25.1 

15. 0 
5.0 
2.5 

10.0 

20.0 

107.7 

Track 
Haulage 

8.2 
12.0 
0.9 
4.0 

12.0 
18.0 
15.6 

4.8 

75.5 

17.7 
125.6 
39.4 
15. 0 

10~0 

10.0 
24.0 

241.7 



TABLE IV-9 (Cont'd.) 

OPERATING COSTS FOR A NINE-SECTION MINE 
OUTBY THE PANELS 

($1 000) 

Sloee Mine Drift Mine 
Logistics Activity Belt- Track Belt- Track 

Track Haulage Track Haulage 

Electrical Distribution 
and Communications: 

Communications 2.0 2.0 2.0 2.0 
Power Centers 5.0 5.0 5.0 5.0 
High Voltage Cable: 

Plugs o. 7 0.7 o. 7 o. 7 
Splices 12.0 12.0 12~ 0 12.0 

Low Voltage Cable 1.5 1.5 1.5 1.5 
Belt Drives: 

Power Boxes . 23. 1 23. 1 
Cable 2.2 2.2 

Trolley Wire, Insulators, 5. 1 10.2 5. 1 10.2 
Disconnects, Bonds, Etc. 

Rectifiers 12.5 17.5 12.5 17.5 
Switchgear 7.0 7.0 7.0 7.0 
Outside Substation 10.0 10.0 10.0 10.0 
Outside Distribution 5.0 5.0 5.0 5.0 
Miscellaneous and Spare 3.6 3.6 3.6 3.6 

Subtotal 89.7 74.5 89.7 74.5 

Water Handling System: 

·Pumps 8.0 8.0 8.0 8.0 
Discharge Water Line 5. 1 5. 1 5. 1 s. 1 
Fresh Water Line 5. 1 5. 1 .5. 1 5. 1 
Fresh Water Storage 4.0 4.0 4.0 4.0 

and Pump Facilities 
Miscellaneous and Spare 2.4 2.4 i.4 2.4 

Subtotal 24.6 24.6 24.6 24.6 

Ventilation: 

Bl9ck. Walls 6.6 6.6 6.6 6.6 
Overcasts 27.0 27.0 27.0 27.0 
Mandoors 1.0 1.0 1.0 1.0 
Air Shafts 60.0 60.0 14.0 14.0 
Fans and Fan Houses 20.0 20.0 17. 5 17.5 
Miscellaneous and Spare 2.4 2.4 2.4 2.4 

Subtotal 117.0 117.0 68.5 68.5 
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TABLE IV-10 

OPERATING COSTS FOR A FIVE-SECTION MINE 
PLUS LONGWALL.OUTBY THE PANELS 

($1 000) 

' ' l. 

Slope Mine Drift Mine 
Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment: 

Track and Ballast 
Mantrips and Jeeps 
Locomotives 
Supply Cars 
Forklift 
Front-end Loader 
Scoops and Chargers 
Tractors and. Chargers 
Hoists 
Hoist Car 
Miscellaneous and Spare 

Subtotal 

Coal and Rock 
Transportation: 

Conveyor Bt!lt 
Conveyor Belt Stn1ctura, 

Rope, Etc.· 
Conveyor Belt Drives 
Conveyor Take-ups 
Conveyor Belt Tailpieces 
Track and Ballast 
Locomotives 
Coal Cars 
Rotary Dump 
Slope Belt, Drive, Take-

up, and Tailpiece 
Stacking Conveyor 
Car Spotters, Hoists, Etc. 
Miscellaneous and Spare 

Subtotal 

Belt- Track 
Track Haulage 

18.5 
11.6 
20.0 
0.9 
4.0 

15. 0 
27.0 
15.6 
9.0 
1.5 
4.0 

127. 1 

50.0 

37.5 

24.5 
7.0 
3.5 

13. 0 

15. 0 

16.0 

166.5 

IV-28 

8.2 
12.0 
0.9 
4.0 

1 s. 0 
27.0 
15. 6 
9.0 
1.5 
4.0 

97.2 

7.6.0 
125.6 
~9.4 
15. 0 

13. 0 

15. 0 
12.5 
20.0 

266.5 

Belt­
Track 

18.5 
11.6 
20.0 
0.9 
4. 0. 

15.0 
27.0 
15. 6 

4.0 

116.6 

50.0 

37.5 

24.5 
7.0 
3.5 

15.0 

16.0 

153.5 

Track 
Haulage 

~ 8. 2 
12. 0 
0.9 
4.·0 

1.5. 0 
27.0 

-~ .. 15 .• 6 

4.0 

86.7 

. : 26.·0 
125.6 
39.4 
15.0 

.. 
15. 0 
12.5 
20.0 

253.5 



TABLE IV-10 (Cont'd.) 

OPERATING COSTS FOR A FIVE-SECTION MINE 
PLUS LONGWALL OUTBY THE PANELS 

. ($1 000) 

Sloee Mine Drift Mine 

Logisti~~ Activity Belt- Track Belt- Track 
Track Haulage Track Haulage 

Electrical Distribution 
and Communications: 

Communications 2.4 2.4 2.4 2.4 
Power Centers 2.5 2.5 2.5 2.5 
High Voltage Cable: 

Plugs l.O 1.0 1. .0 1.0 
Splices 17.5 17.5 17.5 , 17.5 

Low Voltage Cable 1.8 1.8 1.8 1.8 
Belt· Drives: 

Power Boxes 29.4 29.4 
Cable 2.8 2.8 

Trolley Wire, Insulators, 
7.5 15. 0 7. 5 15. 0 Disconnects, Bonds, Etc. 

Rectifiers 17.5 22.5 17.5 22.5 
Switchgear 11.0 11.0 11.0 11.0 
Outside Substation 10.0 10.0 10.0 10.0 
Outside Distribution 5.0 5.0 5.0 5.0 
Miscellaneous and Spare 5. 1 5. 1 5. 1 5. 1 

Subtotal 113. 5 93.8 113.5 93.8 

Water Handling System: 

Pumps 10.0 10.0 10.0 10.0 
Discharge Water Line 7.5 7.5 7.5 7.5 
Fresh Water Line 7.5 7.5 7.5 7.5 
Fresh Water Storage 4.0 4.0 4.0 4.0 

and Pump Facilities 
Miscellaneous and Spare 2.4 2.4 2.4 2.4 

Subtotal 31.4 31.4 31.4 31.4 

Ventilation: 

Block Walls 9.8 9.8 9.8 9.8 
Overcasts 27.0 27.0 27.0 27.0 
Mandoors 1.5 1.5 1.5 1.5 
Air Shaft~ 98.0 98.0 18.0 18.0 
Fans and Fan Houses 30.0 30.0 25.0 25.0 
Miscellaneous and Spare 3.6 3.6 3.6 3.6 

Subtotal 169.9 169.9 84.9 84.9 
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TABLE IV-1.1 

OPERATING COSTS FOR. A NINE-SECTION MINE 
PLUS LONGWALL OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 
Logistics Activity 

Transport of Personnel, 
Supplies, and Equipment: 

Track and BaiJ~st 
Mantrips and Jeeps 
Locomotives · 
Supply Cars 
Forklift 
Front-end Loader 
Scoops and Chargers 
Tractors and .Chargers 
Hoists 
Hoist Car 
Miscellaneous and Spare 

Subtot~l 

Coal and Rock · 
Transportation: 

Conveyor Belt 
Conveyor Belt ~tructure, 

Rope, Etc. 
Conveyor Belt. Drives 
Conveyor Take-ups 
Conveyor Belt Tailpieces 
Track and Ballast 
Locomotives 
Coal Cars 
Rot<H'Y Dump 
Slope Be:lt, Drive; T(:lke-

up, and Tailpiece 
Stacking Conveyor 
Car Spotters, Hoists, Etc. 
Miscellaneous and Spare 

Subtotal 

Belt- Track 
Track Haulage 

21.8 
13.9 
25.0 
1.2 
4.0 

15.0 
27.0 
23.4 
10.0 
1.5 
8.0 

1 50 .. 8 

60.8 

42.5 

27.0 
9.0 
4.5 

1 :3. 0 

15. 0 

22.0 

193.8 

IV-30 

9.9 
15.0 
1.2 
4.0 

15.0 
27.0 
23.4 
10.0 
1.5 
8.0 

115.0 

33.1 
155.6 
51.0 
18.0 

13.0 

15.0 
.12. 5 
26.0 

324.2 

Belt­
Track 

21.8 
13. 9 
25.0 

1.2 
4.0 

15.0 
27.0 
23.4 

8.0 

139.3 

60.8 

42.5 

27.0 
9.0 
4. 5 

15.0 

22.0 

180.8 

Track 
Haulage 

9.9 
15.0 
1.2 
4.0 

15.0 
27.0 
23.4 

8.0 

103.5 

33. 1 
155.6 
51.0 
18.0 

15.0 
12.5 
26~0 

311.-2 



TABLE IV-11 (Cont'd.) 

OPERATING COSTS FOR A NINE-SECTION MINE 
PLUS LONGWALL OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 
·Logistics Activity Belt- Track Belt- Track· 

Track Haulage Track Haulage 

Electrical Distribution 
and Communications: 

Communications 2.6 2.6 2.6 2.6 
Power Centers 5.0 5.0 s,. 0 5.0 
High Voltage Cable: 

Plugs 1.2 1.2 . 'f. 2 1.2 
Splices 20.5 20.5 . 20.5 20.5 

Low Voltage Cable 2.0 2.0 2.0 2.0 
Belt Drives: 

. Power Boxes 37.8 37.8 37,8 37.8 
Cable 3.6 3.6 ~-· 6 3.6 

Trolley Wire, Insulators, 
8.8 17.7 .. 8. 8 17.7 Disconnects, Bonds~ Etc. 

Rectifiers 19.0 24.0 19.0 24.0 
Switchgear 12.0 12.0 12.9 12.0 
Outside Substation 12.5 12.5 1':2. 5 12.5 
Outside Distribution 6.0 6.0 6.0 6.0 
Miscellaneous and Spare 6.0 6~0 6.0 6.0 

Subtotal 137.0 1 so. 9 137.0 150.9 

Water Handling System: 

Pumps 12.0 12.0 12.0 12.0 
Di.scharge Water Line 8.8 8.8 8 •. 8 8.8 
Fresh Water Line 8.8 8.8 8 .. 8 8.8 
Fresh Water Storage 4.5 4.5 4. 5 . 4.5 . and Pump Facilities 
Miscellaneous and Spare 3.2 3.2 3.2 3.2 

Subtotal 37.3 37.3 37.3 37.3 

Ventilation: 

Block Walls 9.8 9.8 9.8 9.8 
Overcasts 36.0 36.0 36.0 36.0 
Mandoors 2.0 2.0 2.0 2.0 
Air Shafts 112. 0 112.0 18.0 18.0 
Fans and Fan Houses 32.5 32.5 27.5 27.5 
Miscellaneous and Spare 3.9 3.9 3.9 '3. 9 

Subtotal 196.2 196.2 97.2 97.2 
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TABLE IV-12 

DEPRECIATION COSTS FOR A TWO-SECTION MINE 
OUTBY THE PANELS 

($1000) 

Slope Mine Drift Mine 

Log'istics Activity Depreciated Belt- Trac~ Belt- Track Life (Years) Track Hau13ge Track Haulage 

T ransp-:>rt of Per.sonnel, 
Supplies, and Equ.ipment 

. Slope Cons.truction 8 25.0 25.0 
Track and Ballast 10 10.2 10.2 
Mantrips and Jeeps 8 6.2 5.2 6.2 6.2 
Locomotives 10 20.0 21.0 20.0 20.0 

H Supply Cars. 10 1.2 1. 2 1.2 1.2 <: 
I Forklift 5 

w Front-end Loader 5 10.0 10.0 10.0 10.0 tv 

Scoops and Chargers 6 12.5 1!.5 12.5 12.5 
Tr.actors and Chargers 6 
H0ists 10 IJ0.5 40.5 
Hoist Car 10 7. 5 7.5 
Miscellaneous and Spare 7 7. 1 7.1 7. 1 7. 1 

Subtotal 140.2 131).0 67.2 57.0 

Coal and Rock. 
Transportation: 

Slope Const~uction 8 25.0 2:). 0 
Conveyor Belt 8 22.0 22.0 
Conveyor B~lt Structure, 10 11. 2 11. 2 

Rope., Etc. 
Conveyor B~lt Drives 10 7.5 7.5 
Conveyor Tak~ups 10 3.0 3.0 
Conveyor Belt Tailpieces 10 1.5 1.5 



TABLE IV-12 (Cont'd.) 

DEPRECIATION COSTS FOR A TWO-SECTION MINE 
OUTBY THE PANELS 

($1000) 

Slope Mine Drift Mine 

Logi sties Activity Depreciated Belt- Track Belt- Track 
Life (Years) Track Haulage Track Haulage 

Coal and Rock 
Transportation (cont 1d.) 

Track and Ballast 10 29.6 29.6 '· 
Locomotives 10 37.8 ~37.8 
Coal Cars 10 30.0 30.0 
Rotary Dump 10 40.0 40.0 
Slope Belt, Drive, Take-

10 10.0 10.0 
H up, and Tailpiece 
< Stacking Conveyor 10 5.0 5.0 5.0 5.0 I 
w Car Spotters, Hoists, Etc. 10 5.0 5.0 
w Miscellaneous and Spare 8 6.2 6.2 6.2 6.2 

Subtotal 91.4 188.3 56.4 153.6 

Electrical Distribution 
and Communications: 

Communications 3 1.3 1.3 1.3 1.3 
Power Centers 5 
High Voltage Cable: 

Plugs 8 1.2 1.2 1.2 1.2 
Cable 8 8.0 8.0 8.0 8.0 

Low Voltage Cable 4 1.0 1.0 1.0 1.0 
Belt Drives: 

Power Boxes 8 9.4 9.4 
Cable 8 0.5 0.5 

Trolley Wire, Insulators, 10 2. 5 5.0 2.5 5.0 Disconnects, Bonds, Etc. 
Rectifiers 5 12.0 24.0 12. 0 24.0 
Switchgear 5 8.0 8.0 8.0 8.0 
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TABLE IV-12 (Cont'd.) 

D:EPRECIATION COSTS FOR A TWO-SECTION MINE 
OUTBY THE PANELS 

($1 000) 

Slope Mine 
Logis:ics Ac:ivity Depreciated Belt- Track Life (Years) 

Track Haulage 

Electrical Distribution 
and .Commun icat ons (cont'd.) 

Outside SubstatiO·"l · · 10 8.0 8.0 
Outside Distribution 8 3. 8 3.8 
Miscellane:>us and Spare 6 3.3 3.3 

t' •• 

SubtotaOI 59.0 63.6 

Water Handling System: 

Pumps 6 5.0 5.0 
Discharge Water line 8 2.5 2.5 
Fresh 'Hater Line 8 2.5 2.5 
Fresh 'i\1/ater Storage 8 5.0 5.0 

and Pump Facilities 
Miscellaneous and Spare 6 1.7 1.7 

Sub toted 16.7 16.7 

Ventilation: -.. 
Block 'NaUs 8 6.5 6.5 
Overcasts 8 6.2 6.2 
Mandoors 8 0.6 0.6 
Air Shafts 8 50.0 50.0 
Fans and Fan Houses 10 6.0 6.0 
Miscellaneous and Spare 8 3. 8 3.8 

Subtotal 73. 1 '73. 1 

Drift Mine 

Belt- Track 
Track Haulage 

8.0 8. 0· 
3.8 3.8 
3. 3 3.3 

59'. 0 63.6 

3.3 3.3 
2.5 2.5 
2.5 2. 5 

5.0 5.0 

1.7 1.7 

15. 0 15.0 

6.5 6.5 
6.2 6.2 
0.6 0.6 

6.0 6.0 
3.8 3.8 

23. 1 23. 1 



TABLE IV-13 

DEPRECIATION COSTS FOR A FOUR-SECTION MINE 
.. OUTBY THE PANELS 

($1 000) 

Slope Mine.· Drift Mine· 
Logistics Activity Depreciated Belt:.. Track Belt- Track Life (Years)· 

Track Haulage . Track Haulage 

Transport of Personnel, 
Supplies, and Equipment 

Slope Construction 12 33.3 33.3 
Track and Ballast 15 18.8 18.8 
Mantrips and Jeeps 8 12. 5 12. 5 12.5 12. 5 
Locomotives 15 20.0 20.0 20.0 2.0. 0 

H Supply Cars 15 1.3 1.3 1.3 1.3 <: 
I Forklift 5 6.0 6.0 6.0 6.0 

;.,...) 

.Front-end Loader 20.0 ·Jl 5 20.0 20.0 20.0 
Sc09ps and 'Chargers 6 12.5 12. 5 12. 5 12. 5 
Tractors and Chargers 6 10.8 10.8 10.8 10. 8 
Hoists 15 40.0 40.0 
Hoist Car 15 6. 7 6 .. 7 
Miscellaneous and Spare 8 8.8 8.8 7. 5 7.5 

Subtotal· 190.7 171. 9 109.4 90.6 

Coal and Rock 
Transportation: 

Slope Construction 12 33.3 33.3 
Conveyor Belt 8 38.2 38.2 
Conveyor Belt Structure, 15 18.8 18.8 

Rope, Etc. 
Conveyor Belt Drives 15 12.0 12.0 
Conveyor Take-ups 10 6.0 6.0 
Conveyor Belt Tailpieces 15 ~.0 2.0 
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TABLE.IV-13 (Cont'd.) 

DEPRECIATION COSTS FOR A FOUR-SECTION .MINE 
OUTBY THE PANELS 

($1000) 

Slope Mine 
Logistics ActiV'Uy Depreciated Belt- Track _, Life (Years) Track Haulage 

Coal and Rock 
T ranspc·rtation (cont 1d.) 

Track and Ballast 15 51.0 
Locomotives 1 ~· 73.0 
Coal Cars 15 53.3 
Rotary Dump 15 26.7 
Slope Belt, 'Drive, Take- 15 8. 7 8.7 

and Tailpiece up. 
Stacking Conveyor 15 6.7 6.7 
Car Spotters, Hoists, Etc. 15 6.7 
Miscellaneous and Spare 10 50.0 60.0 

Subtotal 175.7 319.4 

Electrical Distribution 
and. Communications: 

Communications 3 2.3 2.3 
Power Centers 6 8.3 8.3 
High Voltage Cable: 

Plugs 8 2.5 2.5 
Cable 15 8.3 8.3 

Low Voltage Cable 8 0.9 0.9 
Belt Drives: 

Power Boxes 8 22.5 
Cable 8 1.2 

Tro~ley Wire, Insulators, 
20 2. 7 5. 4 Disconnects, Bonds, Etc~ 

Rect:ifiers 6 16.7 33.3 
Switchgear 6 13. 3 13. 3 

Drift Mine 

Belt- Track 
Track Haulage 

51.0 
73. 0 
53. 3 
26. 7 

6.7 6. 7 
6. 7 

50.0 60.0 

133.7 277.4 

2.3 2. 3 
8.3 8.3 

2.5 2.5 
8.3 8.3 
0.9 0.9 

22.5 
1.2 

2.7 5.4 

16.7 33.3 
13. 3 13. 3 



TABLE IV-13 (Cont:d.) 

DEPRECIATION COSTS FOR A FOUR-SECTION ~INE 
OUTB.Y THE PANELS 

($1 000) 

-· 
Slope Mine Drift Mine 

Logistics Activity Depreciated Belt- Track Belt- Track Life (Years) 
Track Haulage Track Haulage l, 

Ef~ectr.ical Distribution 
and Communications (cont'd.) 

Outside Substation 15 6. 7 6.7 6.7 6. 7 
Outside Distribution 10 5.0 5.0 5.0 5.0 
Miscellaneous and Spare 10 6.0 6.0 6.0 6.0 

H Subtotal 96.4 92.0 96.4 92.0 < 
I 

w Water Handling System: -....1 

Pumps 6 8.3 8. 3 5.0 s. 0 
Discharge Water Line 15 3.0 3.0 3.0 3.0 
Fresh Water Line 15 3.0 3.0 3.0 3.0 
Fresh Water Storage 15 4.0 4.0 4.0 4.0 ,and Pump Facilities 
Mi~cellaneous and Spare 10 4. 5 4.5 4.5 4.5 

Subtotal 22.8 22. 8 19.5 19.5 

Ventilation: 

Block Walls 15 7.8 7.8 7.8 7. 8 
Overcasts 15 13.3 13. 3 13. 3 13. 3 
Mandoors 15 0.7 0.7 0.7 0. 7 
Air Shafts 15 133.3 133.3 26. 7 26. 7 
Fans and Fan Houses 15 6.7 6.7 6. 7 6.7 
Miscellaneous and Spare 15 3.3 3.3 3.3 3. 3 

Subtotal 165. 1 165. 1 58.5 58. 5 . 
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TABLE IV-14 · 

DEPR:ECIATION COSTS FOR A NINE-SECTION MINE 
OUTBY THE PANELS 

($1 000) 

Slope Mine 
Logistics Activity Depreciated Belt- Trc:,ck Life (Years) 

Track Hauiage 

Transport of Personnel, 
Supplies, and Equipment 

Slope Construction 20 42.5 42.5 
T ra·:k and BaUast 20 31.4 
Mantrips and Jeeps 8 20.6 20.6 
Locc.motives 20 20.0 20.0 
Supply Cars 20 1. 5 1.5 
Forklift 5 8.0 8.0 
Front-end Loader 5 24.0 24.0 
Scoc·ps and Chargers 6 25.0 25.0 
Tractors and Chargers 6 21.7 21.7 
Hoists 20 40.0 40.0 
Hoist Car 20. 7.5 7.5 
Miscellaneous and Spare B 15.0 ~5.0 

~ubtotal 257.2 225.8 

Coal and Rock 
T rans?ortation : 

"' 
' <t ~ J> 

Slope Construction 20 42.5 ~-12. 5 
Conveyor Belt 8 75.3 

~ 

Corweyor Belt. S.tructure, _ 
Rope, Etc. 

15 33.5 

Conveyor Belt Drives 20 15.0 
Conveyor Take-ups 10 10.0 
Conveyor Belt Tailpi.eces 15 3. 3 

Drift Mine 

Belt- Track 
Track Haulage 

31. 4 
20.6 20.6 
20.0 20.0 
1.5 1. 5 
8.0 8. 0 

24.0 24.0 
25.0 25.0 
21.7 -21.7 

15.0 15.0 

167.2 135. 8· 

75.3 

33.5 

15.0 
10.0 
3.3 



TABLE IV-14 (Cont'd.) 

DEPRECIATION COSTS FOR A NINE-SECTION MINE 
OUTBY THE PANELS 

·- ($1000) 

Slope Mine Drift Mine 

. Logistics Activity Depreciated Belt:- Track Belt- Track 
Life (Years) Track Haulage Track Haulage 

Coal and Rock 
Transportation (cont 1d.) 

Track and Ballast 20 88.4 88.4 
Locomotives 20 104.8 104.8 
Coal Cars 20 98.5 98.5 
Rotary Dump 20 25.0 25.0 
Slope Belt, Drive, Take- 15 13. 3 13. 3 

H· up, and Tailpiece 
< Stacking Conveyor 20 10.0 10.0 10.0 10.0 I 
w Car Spotters, Hoists, Etc. 20 10.0 10.0 
1.0 

Miscellaneous and Spare 10 100.0 120.0 100.0 120.0 

Subtotal 302.9 512.5 247. 1 456.7 

Electrical Distribution 
and Communications: 

Communications 3 3. 3 3. 3 3. 3 3. 3 
Power Centers -5 20.0 20.0 20.0 20.0 
High Voltage Cable: 

Plugs 8 4.4 4.4 4.4 4. 4. 
Cable 15 16.0 16.0 16.0 16.0 

Low Voltage Cable 8 1.2 1. 2 1. 2 1.2 
Belt Drives: 

Power Boxes 8 41.2 41.2 
Cable 8 2.8 2.8 

T.rolley Wire, Insulators, 20 5. 1 10.2 5. 1 10.2 
Disconnects, Bonds, Etc. 

Rectifiers 6 !Jl. 7 58.3 41.7 58.3 
Switchgear 6 23.3 23.3 23.3 23.3 



TABLE IV-14 (Cc·nt'd.) 

DEPRECIATION COSTS FOR A NINE-SECTION MINE 
OUTBY THE PANELS 

.($1 000} 

Slope Mine Drift Mine 
Logistics .1\ctivity Depreciated Belt- Track Belt- Track Life (Years) 

Track Haulage Track Haulage 

Electrical Distribution 
and Communications (cont'd.) 

Outside Substation 20 10.0 10.0 10.0 10. 0 
Outside Distribution 20 5.0 5.0 5.0 5.0 
Miscellaneous and Spare 10 12.0 12.0 12.0 12.0 

H Subtotal 186.0 163.7 186.0 163.7 
< 
I 

""" ~ater Handling System: 
0 

Pumps 6 13. 3 13. 3 13. 3 13. 3 
Discharge Water Line 15 6.8 6.8 6.8 6.8 
Fresh Water Line 20 5. 1 5. 1 5. 1 5. 1 
Fresh Water Storage 20 4.0 4.0 4.0 4.0 

'l and Punp Facilities 
Miscellaneous and Spare 10 6.0 6.0 6.0 6.0 

Subtotal 35.2 35.2 35.2 35.2 

Ventilation: 

Block. Walls 20 11. 0 11.0 11.0 11. 0 
Overcasts 20 45.0 !" 45.0 45.0 45.0 
Mandoors 20 1.0 1.0 1.0 1.0 
Air Shafts 20 300.0 300.0 70.0 70.0 
Fans and Fan Houses 15 26.7 26.7 23.3 23. 3 
Miscellaneous and Spare 15 5. 3 5. 3 5. 3 5. 3 

Subtotal 389.0 389.0 155.6 155.6 



' TABLE IV-15 

DEPRECIATION ·COSTS FOR A FIVE-SECTION . 
PLUS LONGWALL MINE OUTBY THE PANELS 

($1 000) 

Slope Mine Drift Mine 

Logistics Activity Depreciated Belt- Track Belt- Track Life (Years) 
Track Haulage Track Haulage 

Transport of Personnel, 
Supplies, and Equipment 

Slope Construction 30 33.3 33.3 
Track and Ballast 30 30.8- 30.8 
Mantrips and Jeeps .8 20.6 20.6 20.6 20.6 
Locomotives 30 13. 3 13. 3 13. 3 13. 3 

.H 
Supply Cars 30 1.0 1.0 1.0 1.0 < 

I Forklift 5 8.0 8.0 8.0 8.0 
~ 
..... ·i=ront-.end Loader 5 30.0 30.0 30.0 30.0 

Scoops and Chargers 6 37.5 37.5 37.5 37.5 
Tractors and Chargers 6 21. 7 21.7 21.7 21.7 
Hoists 30 30.0 30.0 

·Hoist Car 30 5.0 5.0 
Miscellaneous and Spare 8 12.5 12. 5 12.5 12. 5 

Subtotal 243.7 212.9 175.4 144.6 

Coal and Rock· 
Transportation : 

Slope Construction 30 33.3 33.3 
Conveyor Belt 8 .125.0 125.0 
Conveyor Belt Structure, 15 50.0 50.0 Rope, Etc. 
Conveyor Belt Drives 20 24.5 24.5 
Conveyor Take-ups 10 14.0 14.0 
Conveyor Belt Tailpieces 15 4.7 4.7 
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TABLE IV-15 (Cont'd.) 

DEPRECIA.TION COSTS FOR A FIVE-SECTI·:::>N 
PLUS LONGWALL MINE OUTBY THE PANELS 

($1 000) 

Slope Mine 
Logistics Activity Depreciated Belt- Track 

Life (Years) Track Haulage. 

Coal and Rock 
Transportation (cont'd.) 

Track and Ballast 30 86.8 
Locomotives 30 69 . .8 
Coal Cars 30 65.7 
Rotary Dump 30 16.7 
Slope Belt, Drive, Take- 15 17.3 17. 3 

up, and Tailpiece 
Stacking Conveyor 30 10.0 10.0 
Car Spotters, Hoists, Etc. 20 12. 5 
Miscellaneous and Spare 10 80.0 100.0 

Subtotal 358.8 412. 1 

Electrical Distribution 
and Communications: 

Communications 3 4.0 4.0 
Power Centers 5 10.0 10.(} 
High Voltage Cable: 

Plugs 8 6.2 6.2 
Cable 15 . 23.3 23.3 

Low V·;)ltage Cable 8 1.5 1.5 
Belt Drives: 

Power Boxes 8 52.5 
Cable 8 3.5 

Trolley Wire, Insulators, 
20 7.5 15. 0 Disconnects, Bonds, Etc. 

Rectifiers 6 58.3 75.0 
Switchgear 6 36.7 36. I 

Drift Mine 

Belt- Track 
Track Haulage 

86.8 
69.8 
-&5. 7 
16.7 

10.0 10.0 
12.5 

80.0 100.0 

308.2 361.8 

4.0 4.0 
1 o. 0 10.0 

6.2 6.2 
23.3 .23. 3 

1.5 1.5 

52.5 
3.5 

7.5 15.0 

58.3 75.0 
36.7 36. 7 
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TABLE IV-15 (Cont'd.) 

DEPRECIATION COSTS FOR A FIVE-SECTION. 
PLUS LONGWALL MINE OUTBY THE PANELS 

($1000) 

Slope Mine 
Logistics Activity Depreciated Belt- Track Life (Years) 

Track Haulage 

Electrical Distribution 
and Communications (cont'd.) 

Outside Substation 30 6.7 6.7 
Outside Distribution 20 5.0 5.0 
Miscellaneous and Spare 10 17. 0 17.0 

Subtotal 232.2 200.4 

Water Hand I ing System: 

"Pumps 6 16.7 16.7 
Discharge Water Line 15 10. 0 10.0 
Fresh Water Line 20 7.5 7.5 
Fresh Water Storage 

30 2. 7 .. 2. 7 
and Pump Faciliities 

Miscellane<;>us and Spare 1 o· 6.0 6.0 

Subtotal 42.9 42.9 

Ventilation: 

Block Walls 30 10.8 10.8 
Overcasts. 30 30.0 30.0 
Mandoors 30 1.0 1.0 
Air Shafts 30 326. 7 326.7 
Fans and Fan Houses· 15 40.0 40.0 
Miscellaneous and Spare 15 8.0 8.0 

Subtotal 416.5 416.5 

Drift Mine 

Belt- Track 
Track Haulage 

6.7 6.7 
5.0 5.0 

17.0 17.0 

232.2 200.4 

16.7 16.7 
10.0 10.0 

7. 5 7.5 

2.7 2.7 

6.0 6.0 

42.9 42.9 

10.8 10.8 
30.0 30.0 
1.0 1.0 

60.0 60.0 
33.3 33.3 
8.0 8.0 

143. 1 143. 1 
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TABLE IV-18 

DEPRECIATION COSTS FOR A NINE-SECTION 
PLUS LONGWALL MINE OUTBY THE PANELS 

($1000) 

Slope Mine 

Logistics Activity Depreciated Belt- Track Life (Years) Track Haulage 

Transport of Personnel, 
Supplies, and· Equipment 

Slope Construction 30 33.3 33.3 
Track and Ballast 30 36.3 
Mantr;ips anc Jeeps 8 24.8 24.8 
Locomotives 30 16.7 16.7 
Supply Cars 30 1.3 1.3 
Forklift 5 8.0 8.0 
Front-end Loader 5 30.0 30.0 
Scoops and Char-gers 6 37.5 37.5 
Tractors and Chargers 6 32. 5 32.5 
Hoists 30 33.3 33.3 
Hoist Car 30 5.0 5.0 
Miscellaneous and Spare 8 25.0 25.0. 

Subtotal 283.7 247.4 

Coal and Rock 
Transportation: 

Sl~pe Construction 30 33.3 "' 33.3 
Conveyor Belt 8 151.9 . I ~ , 

.. 

' -
Conveyor Belt Stn.Jcture, 15 56.7 Rope, Etc. 
Conveyor Belt Drives 20 27.0 
Conveyor Take-ups . 10 18.0 
Conveyor Belt Tailpieces 15 6.0 

Drift Mine 

Belt- Track 
Track Haulage 

36.3 
24.8 24.8 
16.7 16.7 
1.3 1. 3 
8.0 8.0 

30.0 30.0 
37.5 37.5 
32.5 32.5 

25.0 25.0 

212. 1 175.8 

151. 9 

56. 7 

27.0 
18.0 
6.0 
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TABLE IV-16 (Cont'd.) 

DEPRECIATION COSTS FOR A NINE-SECTION 
PLUS LONGWALL MINE OUTBY THE PANELS 

($1000) 

., . 
Logistics Activity 

Coal and Rock 
Transportation (contld.) 

Track and Ballast 
Locomotives 
Coal Cars 
Rotary Dump 
Slope Belt, Drive, Take-

up, and Tailpiece 
Sta.cking Conveyor 
Car Spotters, Hoists, Etc. 
Miscellaneous and Spare 

Subtotal 

Electrical Distribution 
and .Communications: 

Communications 
Power Centers 
High Voltage Cable: 
· Plugs 

Cable 
Low Voltage Cable 
Belt Drives: 

Power Boxes 
Cable 

Trolley Wire, Insulators, 
Disconnects, Bonds, Etc. 

Rectifiers 
Switchgear 

Depreciated 
Life (Years) 

30 
30 
30 
30 

15 

30 
20 
10 

3 
5 

.8 

15 
8 

8 
8 

2C 

' 6 
6 

Slope Mine 

Belt- Track 
Track Haulage 

17.3 

10.0 

110.0 

430.2 

4.3 
20.0 

7.4 
27.3 

1.6 

67. 5 
4.5 

8.8 

63.3 
40.0 

110.2 
86.5 
85.0 
20.0 

17.3 

10.0 
12.5 

130.0 

504.8 

4.3 
20.0 

. 7. 4 
27.3 
1.6 

67.5 
4.5 

17.7 

80.0 
40.0 

··Drift Mine 

Belt­
Track 

10.0 

110. 0 

379.6 

4.3 
20.0 

7.4 
27.3 
1.6 

67.5 
4.5 

8.8 

63.3 
40.0 

Track 
Haulage 

110. 2 
86.5 
85.0 
20 .. 0 

10. 0 
12. 5 

130. 0 

454.2 

4. 3 
20.0 

·7.4 
27.3 

1.6 

67. 5 
4. 5 

17. 7 

80.0 
40.0 
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TABLE IV-18 (Cont'd.) 

DEPRECJA TION COSTS FOR A NINE-SECTION 
PLUS LONGWALL MINE OUTBY THE PANELS 

{$1000) 

'Slope ·Mine 

Logistics Activity Depreciated Belt- Tract< Life (Years) 
Track Haulage 

El~trical Distribution 
and Communications (cont'd.) 

Outside Substation 30 8. 3 8.3 
Outside Distribution 20 6.0 6.0 
Miscellaneous ar,d Spare 10 20.0 20.0 

Subtotal 279.0 301l:.6 

Water Handling System: 

. Pumps 6 20.0 20.0 
Discharge Water Line 15 11. 8 11.8 
Fresh Water Line 20 8.8 8.8 
Fresh Water Storage 30 3.0 3.0 

and Pump Facilities 
Miscellaneous ar.d Spare 10 8.0 8.0 

Subtotal 51.6 51.6 

Ventilation: 
... ~ . - . ~ ... ~ - ~ - - .. ~ - .. ... 

Block Walls 30 10.8 10.3 
Overcasts 30 40.0 '10.1) 
Man doors 30 1.3 1.3 
Air Shafts 30 373.3 373.3 
Fans and Fan Houses 15 43. 3 113.3 
Miscellaneous and Spare 15 8. 7 8.7 

Subtotal 477.4 477.4 

Drift Mine 

Belt- Track 
Track Haulage 

8.3 8.3 
6.0 6.0 

20.0 20.0 

279.0 304.6 

20.0 20.0 
11.8 11. 8 
8.8 8.8 

3.0 3.0 

8.0 8.0 

51.6 51.6 

10~8 10;8 
40.0 40.0 
1.3 1.3 

60.0 60.0 
36. 7 36. 7 
8.7 8. 7 

157.5 157. 5 



TABLE IV-17 

POWER AND FUEL COSTS FOR A TWO-SECTION 
DRIFT MINE OUTBY THE PANELS 

(Dollars) 

Belt-Track Mine Track-Haulage Mine· 
Logistics Activity KW Hours of KWH Cost KW Hours of KWH Cost 

Average Use Per Da.Y Per Day Per Year Average Use Per Day Per Day Per Year 

Transport of Personnel, 
Supplies, and Equipment 

Mantrips and Jeeps 6 8 48 $ 461 6 8 48 $ 461 
Locomotives 36 7 252 2,419 36 7 252 2,419 
Forklift 800 800 
Front-end Loader· 2~ 500 2,500 

H Scoops and Chargers 10 6 60 576 10 . 6 60 576 

< Tractors and Chargers 
I Hoist .b 

--.) 
Subtotal $ 6,756 $ 6,756 

Coal and Rock 
Transportation 

Conveyor Belt Drives 250 15 3,750 $ 36,000 40 15 600 $ 5, 760 
Locomotives 150 15 2, 250 21,600 
Rotary Dump and 30 15 450 4,320 
Car Movers 

Subtotal $ 36,000 $ 31,680 

Electrical Distribution 
$ 6,991 $ 6,559 

and Communications 

Water Handling System 50 18 900 $ 13,140 50 18 900 $ 13,140 

Ventilation 40 24 960 $ 14,016 40 24 960 $ 14,016 

TOTAL $ 76,903 $ 72' 151 



T.ABLE IV-18 

POWER AND =UEL COSTS FOR A TWO-SECTION 
SLOPE 'MINE OUTBY THE PANELS 

(Dollars) 

Belt-Track Mine Track-Haulage Mine 
Logistics Activity KW Hours o7 KWH Cost KW Hours of KWH Cost 

Av~rag:e Use Per Day Per Day Per Year Averag~ Use Per Day Per Day Per Year 

Transport of Personnel, 
Supplies, and Equipment 

Mantrips :md Jeeps 6 s 48 $ 461 6 8 48 $ 461 
Locomotives 36 .. 252 2,419 36 7 252 2, 419 . 
Forklift 800 800 
Front-end Loader 2, 500 2, 500 
Scoops and Charger·:. 10 6 60 576 10 6 60 576 

H Tractors and Chargers 
<: Hoist 50 ::! 100 960 50 2 100 960 I 
~ 

Subtotal $ 00 7,716 $ 7, 716 

Coal and Rock 
T ran sportat ion 

Conveyor Belt Drive:; 150 15 3,750 $ 36,000 40 15 600 $ 5, 760 
Slope Belt 50 15 750 7,200 50 15 750 7,200 
Locomotiv-es 150 15 2,250 21,600 
Rotary Dump and 

30 15 450 4,320 Car Movers 

Subtotal $ 43,200 $ 38,880 

Electrical Distribution 
$ 8,464 $ 8,032 

and Communications 

Water Handling System 75 18 1,350 $ 19,710 75 18 1 1 350 $ 19,710 

Ventilation 40 2q 960 $ 14,016 40 24 960 $ 14,016 

TOTAL $ 93,106 $ 88,354 



TABLE IV-19 

POWER AND FUEL COSTS FOR A FOUR-SECTION 
DRIFT MINE OUTBY THE PANELS 

(Dollars) 

Belt-Track Mine Track-Haulage Mine 
Logistics Activity 

KW Hours of KWH Cost KW Hours of KWH Cost 
Average Use Per Day Per Day Per Year Average Use Per Day Per Day Per Year 

Transport of Personnel, 
Supplies, and Equipment 

Mantrips and Jeeps 12 8 96 $ 922 12 8 96 $ 922 
Locomotives 45 10 450 4,320 45 10 450 4, 320 
Forklift 1,600 1' 600 
Front-end Loaders 3, 500 3, 500 
Scoops and Chargers 10 10 100 960 10 10 100 960 

H Tractors and Chargers 10 10 100 960 10 10 100 960 
< Hoist I 

""' Subtotal $ 12,262 $ 12,262 1.0 

Coal and Rock 
Transportation 

Conveyor Belt Drives 400 15 6,000 $ 57,600 60 15 900 $ 8,640 
Slope -Belt . 
Locomotives 275 15 4,125 39,600 
Rotary Dump and 40 15 600 5, 760 

Car. Movers 

Subtotal $ 57,600 $ 54,000 

Electrical Distribution 
$ 11,760 $ 11' 400 and Communications 

Water Handling System 75 18 1' 350 $ 19,710 75 18 1' 350 $ 19,710 

Ventilation ' 80 24 1,920 $ 28,032 80 24 1' 920 1__28, 0}_3_ 

TOTAL $ 129,364 $ 125,404 



TABLE IV-20 

POWER AND FUEL ·COSTS FOR A FOUR-SEC~IONI 
SLOPE MINE OUTBY THE PANELS 

(Dollars) 

Belt-Track Mine Track-Haulage Mine 
Logistics Activity 

KW Hours of KWH Cost KW Hours of KWH Cost 
Average Use Per Day Per Day Per Year Average Use Per Day Per Day Per Year· 

Transport of Personnel, 
Supplies, and Equipment 

Mantrips and Jeeps 12 8 96 $ 922 12 8 96 $ 911 

Locomotives 45 10 450 4,320 45 10 450 4,320 
Forklift 1, 600 1 '600 
Front-end :Loader 3, 500 3,500 
Scoops and Chargers 10 10 100 960 10 .10 100 960 

H Tractors and Chargers 10 fO 100 960 10 10 100 960 
< Hoist 70 4 280 2,688 70 4 280 2,688 I 
U1 Subtotal $ 14,950 s 14, 950 0 .. 

#• I~ ~~ 

Coal and .Rock 
Transportation 

Conveyor Belt Drives 400 15 6,000 $ 57,600 60 15. 900 $ 8,640 
Slope Bert 100 1 5. 1, 500 14,400 100 15 1, 500 14,400 
Locomotives 275 15 4,125 39,600 
R_9tary Dump and 

40 15 600 5, 760 Car Movers 

Subtotal $ 72,000 $ 68,400 

Electrical Distribution 
$ 14,126 $ 13, 766 and Communications 

Water Handling System 100 18 1,800 $ 26,280 100 18 1, 800 $ 26,280 

Ventilation 80 24 1, 920 $' 28,032 80 24 1,920 $ 28,032 

TOTAL $ 155,388 $ 151,428 



TABLE IV-21 

POWER .AND F-UEL COSTS FOR A NINE-SECTION 
DRIFT MINE OUTBY THE PANELS 

.. (Dollars) . · 

Belt-Track Mine Track-Haulage Mine 
Logistics Activity KW Hours of KWH Cost KW Hours of KWH Cost 

Average Use Per Day Per Day Per. Year Average Use Per Day Per Day Per· Year 

T·ransport 'Of Personnel, 
Supplies, and Equipment 

Mantrips and Jeeps 35 8 280 $ . 2, 688 35 8 280 $ 2,688 
Locomotives 100 12 1, 200 11,520 100 12 1,200 11,520 
For.klift 2,000 2,000 
Front-end Loader 5,000 5,000 
Scoops and Chargers 30 10 300 2,880 30 10 300 2,880 

H Tractors and Chargers 30 10 300 2,880 30 10 300 2,880 
<: Hoist 
I 

U1 Subtotal $ 26,968 $ 26, 968 .... 
-.~ .. 
Coal and Rock 
Transportation 

Conveyor Belt Drives 1, 000 15 15,000 $ 144,000 100 15 1,500 $ 14,400 
Slope Belt 
Locomotives .. 600 15 9,000 861 400 
Rotary Dump and 

100 15 1,500 14,400 Car Movers 

Subtotal $ 14'4, 000 $ 115,.200 

Electrical Distribution 
$ 28,047 $ ~5,167 and Communications 

Water Handling System 1 so 18 2,700 $ 39,420 150 18 2,700 $ 39,420 

Ventilation 200 24 4,800 $ 70,080 200 24 4,800 $ 70,080 
---------

TOTAL $ 308,515 $ 276,835 



TABLE IV-22 

POWER AND FUEL COSTS FOR A NINE-SECTION 
SLOPE MINE OUTBY THE PANELS 

(Dollars) 

Eelt-Track Mine Track-Haulage Mine 
Logistics Activity KW Hours c·f KWH Cost KW Hours of KWH Cost 

Average Use Per Day Per Day Per Year Average Use Per Day Per Day Per Year 

Transport of Personnel, 
Supplies, and Equipment 

Mantrips and Jeeps 35 B 280 $ 2,688 35 ·a 280 $ 2,688 
Locomotives 100 12 1,200 11 , 52 0 100 12 1,200 11, 520 
Forklift 2,000 2,000 
Front-end Loader 5,000 51000 
Scoops and Chargers 30 1) 300 21880 30 10 300 2,880 

H Tractors and Cha1·gers }() 1) 300 2,880 30 10 300 21880 
< Hoist 00 s. 1100 3,8110 80 5 400 31840 I 
U1 Subtotal $ 30,808 $ 301808 N 

Coal and Rock 
Transportation 

Conveyor Belt Drh1es flooo 15 15,000 $ 1441000 100 15 11500 $ 14,400 
Slope Belt 350 1'5 5, 250 50, 400 350 15 5, 250 501400 
Locomotives 600 15 91000 86,400 
Rotary Dump and 

100 15 11500 141400 Car Mover 

Subtotal $ 1941400 $ 1651600 

Electrical Distribution 
$ 341 785 $ 311905 and Communications 

Water Handling System 200 13 3,600 $ 52, 560 200 18 31600 $ 521560 
... 

Ventilation 20J 24 . q,8oo .. $ 70,.080 200 24 41800 $ 701080 

TOTAL $ 382,633 $ 350,953 



TABLE IV-23 

POWER AND FUEL .. COSTS FOR A FIVE-SECTION 
PLUS LONGWALL DRIFT MINE OUTB·Y THE PANELS 

(Dollars) 

Belt-Track Mine Track-Haulage Mine 
Logistics Activity 

KW Hours of KWH Cost KW Hours of KWH Cost 
Average Use Per Day Per Day Per Year Average Use Per Day Per Day Per Year 

Transport of Personnel, 
Supplies, and Equipment 

Mantrips and Jeeps 30 8 240 $ 2,304 30 8 240 $ 2, 304 
Locomotives 70 12 840 8,064 70 12 840 8,064 
Forklift 1,800 1' 800 
Front-end Loader 4,000 4,000 
Scoops and Chargers 30 10 300 2,880 30 10 300 2,880 

H Tractors and Chargers 20 10 200 1, 920 20 10 200 1 1 920 
<: Hoist 
I 

VI Subtotal $ 20,968 $ 20,968 w 

Coal and Rock 
Transportation 

Conveyor Belt Drives 1,100 22 24,200 $ 232, 320 100 22 2,200 $ 21,120 
Slope Belt 
Locomotives 600 22 13,200 126,720 
Rotary Dump and 

85 22 1,870 17 .• 952 Car Movers 

Subtotal $ 232,320 $ 165,792 

Electrical Distribution 
$ 37,593 $ 30,940 and Communications 

Water Handling System 200 18 3,600 $ 52,560 200 18 3,600 $ 52, 560 

Ventilation 200 24 4,800 $ 70,080 200 24 4,800 $ 70,080 

TOTAL $ 413,521 $ 340,340 



TABLE IV-24 

POWER AND FUEL COSTS FOR A FIVE-SECTION 
PLUS LONGWALL SLOPE MINE OUTBY THE PANELS 

(Dollars) 

Belt-Track Mine Track-Haulage Mine 
Logistics ·Activity KW Hours of KWH Cost KW Hours of KWH Cost 

Average Use Per Day Per Day -Per Year Average. Use Per Day Per Day Per Year 

Transport of Personnel, 
,su~plies, and Equi ::>ment 

Mantrips and Jeeps 30 8 240 $ 2,304 30 8 240 $ 2, 304 
·.Locomotives 70 12 840 8,064 TO 12 840 8,064 
Forklift 1,800 1, 800 
Front-end Loader 4,000 4,000 
Scoops and.Changers 30 10 300 2,880 30 10 300 2,880 

H Tractors and Chargers 20 10 200 1, 920 20 10 200 11920 
< Hoist · 80 5 400 3',840· 80 5 400 3,840 I 
U1 Subto1al $· 24,808. $ 24,808 ~ 

Coal and Rock 
Transportation 

Conveyor Belt Drives 1,100 22 .24, 200 $ 232,320 10:> 22 2,200 $ ·21,120 
Slope Belt 450 22 9,900 95,040 45) 22 9,900 95,040 
Locomotives 60;) 22 13,200 126, 720 
Rotary Dump and 

85 22 1,870 17,952 Car Movers 

Subtotal _$ 32.71 360 $ 260,832 

Electrical Distributk>n 
$ 50,10.9 $ 43,456 and Communications· 

Water Handling Syster~ 300 18 5,400 $ 78,840 30•) 18 5,400 $ 78,840 

Ventilation 2{)0 24 . 4, 800 $ 70,080 20•) 24 4,800 $ 70,080 

TOTAL $ 551,197 $ 478,016 



TABLE IV-25 

POWER AND FUEL COSTS. FOR A NINE-SECTION 
·PLUS LONGWALL DRIFT MIN.E OU.TBY. THE .PANELS· 

(Dollars) 

Belt-Track Mine Track-Haulage Mine 
Logistics Activity KW Hours of KWH Cost KW Hours of KWH Cost 

Average ·Use Per Day Per Day Per Year Average Use Per Day Per Day Per Year 

Transport of Personnel, 
Supplies, and Equipment 

Mantrips and Jeeps. 40 j_O .:._____ ~00 $ 3,840 40 10 400 s 3, 840 
Locomotives 120 12 11440 13,,824,, 120 12 11440 131 82 4 
Forklift 2,500 2,500 
Front-end Loader' 5,000 5,000 
Scoops and Chargers 30 10 300 2,880 30 10 300 2,880 

H Tractors and Chargers 30 10 300 2,880 30 10 300 2,880 
<: Hoist -
I 

l11 Subtotal $ 30,924 $ 30,924 l11 

Coal and Rock 
Transportation 

Conyeyor Belt Drives 11500 22 33,000 $ 316,,800 150 22 3,300 $ 31,680 
SIQpe:.Belt 
Locomotives 800 22 17,600 168,960 
RotarY Dump and 150 22 3,-300 31,680 Car"Movers 

:~· 

Subtotal $ 316·, 800. $ 232,320 

Electr'iC:al 'Distribution 
$ 50, 102 $ 41,654 

and Communications 

Water Handling System 250 18 4, 500 $ 65, 700 250 18 4, 500 $ 65, 700 

Ventilation 250 24 6,000 $. 87,600 250 24 6,000 $ 87,600 

TOTAL $ 551,126 $ 458,198 



TABLE IV-26 

POWER AND FUEL COSTS FOR A NINE-SECTION 
PLUS LONGWAl:.L SLOPE MINE OUTBY THE PANELS 

(Dollars) 

Belt-Track Mine Track-Haulage MiAe 
Logistics Activity KW Hours of KWH Cost KW Hours of KWH Cost 

Average Use Per Day Per Day Per Year Average Use Per Day Per Day Per Year 

Transport of Personnel, 
Supplies, and Equipment 

Mantrips and Jeeps 40 10 400 $ 3,840 40 10 400 $ 3,840 
locomotives 120 12 1' 440 13,824 120 12 1, 440 13,824 
Forklift 2,500 2,500 
Front-·end Loaders 5,000 5,000 
Scoops and Chargers 30 10 300 2,880 30 10 300 2,880 

H Tractors and Chargers 30 10 300 2,880 30 10 300 2,880 
< Hoist 80 ~ 400 3,840 80 5 400 3,840 I 
V1 subtotal $ 34,764 $ 34, 76~ m 

Coal and Rock 
Transportation 

c~nveyor Belt Drives 1, 500 22 33,000 $ 316,800 150 22 3,300 $ 31,680 
Slope· Belt 500 22 11,000 105,600 500 22 11,000 105,600 
Locomotives 800 22 17,600 168;960 
Rotary Dump and 

150 22 3,300 31,680 Car Movers 

Subtotal $ 422,400. $ 337,920 

Electrical Distribution 
$ 63,674 $ 55,226 and Communications 

Water Handling S-ystem 350 18 6,300 $ 91,980 350 18 6,300 $ 91,980 

Ventilation · lSO 2ll 6,000 $ 87,600 250 24 6,000 $ 87,600 

TOTAL $ 700,418 $ 607,490 



TABLE IV-27 

., LABOR COSTS FOR A TWO-SECTION MINE 
OUTBY THE PANELS 

'(Dollars·) 

Percentage of N-umber of People Yearly Logistics Costs 

Job Yearly Time Associated Belt- Track Belt- Track 
Classification Cost with Logistics Track Haulage Track Haulage 

Salary 

Superintendent $ 46,000 40 1 1 $ 181400 $ 181 400 
Mine Foreman 40,000 85 1 1 34,000 34,000 
Assistan: Mine Foreman 37,000 90 1 1 33,300 331 300 
Maintenance Foreman 38,000 55 1 1 20,900 20,900 
Assistant Maintenance Foreman 34,000 65 1 1 2.2, '1 00 2 21 100 
Outside Foreman 30,000 40 1 1 12,000 121000 
Warehouseman 18,000 50 1 1 9,000 9,000 

H Surveyo:"' 22,000 20 1 1 4,400 4,400 <: 
I Draftsman /Technician 26,000 25 1 61500 .61500 U1 

-...) Track F·:>reman 34,000 90 1 301600 
Belt Foreman 34,000 90 301600 

Subtotal $1911200 $1911200 

Hourly La'::>or 

Beltman $ 251625 95 4 $ 97:'375 
Motorman (Supplies) 24,837 95 2 2 47.1 190 $ 4 71 190 
Motorman (Track Haultage) 24,837 95 2 4 71 190 
Ge.neral Labor 25,625 75 5 5 '96, 094 96,094 
Pumper 30,020 90 1 1 ·211018 271018 
Bratt iCeman 26,250 90 2 2 47,250 471250 
Trackman 25,625 90 -2 461 12 5 
Outside Supply Man 261949 95 1 1 25,602 251602 
Mechanic /Electrician 32,442 60 4 4 77,861 771 861 
Dispatcher /Hoistman 26,173 90 3 3 70,667 70,667 

Subtotal $489,057 $4841997 

TOTAL $680,257 $6761 197 



TABLE IV-28 

LABOR COSTS FOR A FOUR-SECTION Ml NE 
OUTBY THE PANELS 

(Dollars) 

Percentaqe of Number of People Yearly Logistics Costs 

Job Yearly Time Associated Belt- Track Belt- Track 
Classification Cost with Logistics Track Haulage Track Haulage 

Salary 

Superintendent $ 52,001) 40 1 $ 20,800 $. 20,800 
Mine Foreman 115,000 85 1 1 38,250 38,250 

H Assistant Mine Foreman 40,000 90 3 3 108,000 108,000 
<: Maintenance Fo.rel'l!)an 42,000 55 1 1 23, 100 23,100 I 
V1 Assistant Maintenance Foreman 36,000 65 1 1 23,400 23,400 
co 

Outside Foreman 32,000 40 2 2 25,600 25,600 
Chief Electrician 36,000 90 1 1 32,400 32,400 
Purchasin9 Agent :=.:o, ooc 25 1 1 7,500 7,500 
Warehouseman 1'7, 000 50 3 3 25,500 25,500 
Surveyor 26,000 20 1 1 5,200 5,200 
Engineer 32,000 35 1 1 11,200 11,200 
Draftsman /Technician .20,000 25 2 2 10,000 10,000 
Track Foreman 34, 000' 90 1 30,600 
Belt Foreman 34,000 90 1 30,600 
Clerk 17, 000 30 1 5, 100 5, 100 
Secretary 15,000 20 1 3,200 3,200 
Shop Foreman 36,000 70 T 25,200 25,200 
Safety Director 341000 60 1 20,400 20,400 

Subtotal $ 415,450 $ 415,450 
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Job 
Class.ification 

Hourly Labor 

Beltman. 
Motorman· (Supplies) 
Motorman (Track Haulage) 
General ·labor · 
Pumper 
B ratticeman 
.Trac.kman 
Supply Man 
Mechanic /Electrician 
Dispatcher /Hoistman 

Subtotal 

TOTAL. 

TABLE IV-28 (Cont'd.) 

LABOR COSTS FOR A' FOUR-SECTION MINE 
OUTBY THE PANELS 

(Dollars) 

Percentage of Number of People 

Yearly Time Associated Belt- Track 
Cost with Logistics Track Haulage 

$ 25·, 625 95 9 
24,837 95 4 .4 
24,837 95 4 
25,625 75 12 12 
30,020 90 3 3 
26,250 90. 2. 2 
25,625 90 2 6 
26,949 95 2 2 
32,442 60 7 7 
26,173 90 3 3 

Yearly Logistics Costs 

Belt- Track 
Track Haulage 

$ 219,094 
94,381 $ 94,381 

94, 381 
230,625 230,625 
81,054 81,054 
47,250 47,250 
46,125 138,375 
51,203 51,203 

136,256 136,256 
70,667 70,667 

$ 976,655 $ 944,192 

$1,392,105 $1,359,642 



TABLE IV-29 

LABOR COSTS FOR A NINE-SECTION MINE 
OUTBY THE PANELS 

(Dollars) 

Percentage of Number of People Yearly Logistics Costs 

Job Yearly Time Associated Belt- Track Belt- Track 
Classification Cost with Logistics Track Haulage Track Haulage 

Salary 

Superintendent $ 56,000 40 1 $ 22,400 $ 22,400 
Mine Foreman 48,000 85 1 1 40,800 40,800 
Assistant Mine Foreman 110,000 90 3 3 108,000 108,000 
Maintenance Foreman 46,000 55 1 1 25,300 25,300 
Assistant Mainter.ance Foreman 38,000 65 2 2 49,400 49,400 
Outside Foreman 34,000 40 3 3 40,800 40,800 

H Chief Electrician 112,000 90 1 1 37,800 37,800 < 
I Assistant Chief Electrician 38,00!) 90 1 1 34,200 34,200 
"' 0 Chief Purchasing Agent 32,000 25 1 1 8,000 8,000 

Assistant Purchasing Agent ,27,000 25 1 1 6, 750 6, 750 
Ventilation Foreman 34,000 95 1 1 32,300 32,300 
Warehouseman 17,000 50 4 4 34,000 34,000 
Surveyor . 26,000 20 2 2 10,400 10,400 
Chief Engineer 36,000 45 1 1 16,200 16,200 
Engineer 30,000 35 1 1 10,500 10,500 
Draftsman !Technician. 20,000 25 2 2 10,000 10,000 
Track Foreman 34,00G 90 1 2 30,600 61,200 
Belt Foreman 34,000 90 2 61,200 
Clerk 17,000 30 2 2 10,200 10,200 
Secretary l 16, 000 20 2 2 6,400 6,400 
Shop Foreman 3:8,000 70 1 1 26,600 26,600 
Assistant Shop Foreman 34,000, 70 1 . 1 23,800 23,800 
Safety Director 34,000 60 1 1 20,400 20,400 
Assistant Safety C irector 30,000 60 1 1 18,000 18,000 
Training Supervisor 30,000 60 1 18,000 18,000 

Subtotal $ 738,050 $ 707,450 



TABLE IV-29 (Cont'd.) 

LABOR COSTS FOR A NINE-SECTION' MINE 
OUTBY THE PANELS 

(Dollars) 

Percentage of 
Number of People Yearly Logistics Costs 

Job Yearly Time Associated Belt- Track Belt- Track 
Classification Cost with Logistics Track Haulage Track Haulage 

H 
Hourly Labor 

c:::: Beltman $ 25,625 95 20 $ 486,875 I 
0'1 Motorman [Supplies) 24,837 95 6 6 141,571 $ 141,571 
1-' Motorman [Track Haulage) 24,837 95 10 235,952 

General Labor 25,625 75 22 22 422,812 422,812 
Pumper 30,020 90 6 6 162, 108 162,108 
B ratticeman 26,250 90 6 6 141,750 141,750 
Trackman 25,625 90 4 14 92,250 322,875 
Outside Supply Man 26,949 95 4 4 102,406. 102,406 
Mechanic /Electrician 32,442 60 12 12 233,582 233,582 
Dispatcher /Hoistman 26, 173 90 3 3 70,667 70,667 

Subtotal $1,854,021 $1,833,723 

TOTAL $2,592,071 $2' 541, 173 



TABLE IV-30 

LABOR COSTS FOR A FIVE-SECTION PLUS LONGWALL MINE 
OUTBY THE PANELS 

(Dollars) 

Percentage of 
Number of P~ple Yearly Logistics Costs 

Job Yearly Time Associated Belt- Track Belt- Track 
ClassJfication Cost with Logistics Track Hauilage Track Haul_age 

Salary 

Superintendent $ 56,000 40 1 1 $ 22,400 $ . 2_2, 400 
Mine Foreman 48,000 85 1 1 40,800 40,800 
Assista"nt Mine Forema:1 40, ODD 90 3 J 108,.000 108,000 
Maintenance Foreman 46, ·!}00 55 1 25,300 25,300 
Assistant Maintenance Foreman 38, 1)[)0 65 2 ... 49,400 49,400 . ... 

H Outside Foreman 3!1, 0>)0 40 3 3 40,800 40,800 
<: Chief Electrician ll2,0i)O 90 1 1 37,800 37, 800 . I 
0'1 Assistant Chief Electrician 33,000 90 1 1 34,200 34,200 
1\) Purchasing. Agent 32,000 ·25 1 1 8,000 8,000 

Warehouseman 17,000 50 3 3 25,500 25,500 
Ventilation Foreman 31,1,000 95 1 ' 32,300 32,300 
Surveyor 26,000 20 1 1! 5,200 5,200 
Chief Engineer 36,000 . 45 1 1 16,200 16,200 
Engineer 31,000 35 1 1 10,500 10,500 
Draftsman IT echnician 20,000 25 3 3 15,000 15,000 
Track Foreman 3!1,000 90 1 3 30,600 91,800 
Belt Foreman 3"',(10(1 90 3 91,800 
Construction Foreman 34, C•OO 65 1 1 22, 100 22,100 
Clerk 17, O(o(; 30 2 2 10,200 10,200 
Secretary lE,OGQ< 20 2 2 6,400 6,400 
Shop Foreman 3f., 000 70 1 1 26,600 26,600 
Safety Director 311,000 60 1 1 20,400 20,400 
Assistant Safety DirectDr 30,000 60 1 1 18,000 18,000 
Training Supervisor 30,000 60 1 1 18,000 18,000 

Subtotal $ 715,500 $ 684,900 



H 
<: 
.I 
0'1 
w 

TABLE IV-30 (Cont'd.) 

LABOR COSTS FOR ·A FIVE-SECTION PLUS LONGWALL MINE 

Job 
Cl'assification 

Hour.ly Labor 

Beltman 
Motorman (Supplies) 
Motorman (Track Haulage) 
Gener~l Labor. 
Pumper 
B ratticeman 
Trackman 
Outside Supply Man 
Mechanic /Electrician 
Dispatcher /Hoistman 

Subtotal 

TOTAL 

$ 

OUTBY THE PANELS 
(~ollars) 

Percentage of Number of People 

Yearly Time Associated Belt- Track 
Cost with· Logistics Track Haulage 

25,625 95 34 
24,837 95 5 5 
24,837 95' 12 
25,625 75 22 22 
30,020 90 6 6 
26,250 90 7 7 
25,625 90 6 18 
26,949 95 ·3 3 
32,442 60 12 12 
26, 173. 90 3 3 

A\r: 

Yearly Logistics Costs 

Belt- Track 
Track Haulage 

$ 827,688 $ 
117,976 117,976 

283, 142. 
422,812 422,812 
162,108 162,108 
165,375 165,375 
138,375 415,125 
76,805 76,805 

233,582 233,582 
70,667 70,667 

$2,215,388 $1,947,593 

$2,930,888 $2,632,493 



TABLE IV-31 

LABOR COSTS FOR A NINE-SECTION PLUS LONGWALL MINE 
OUTBY THE PANELS 

(Dollars) 

Percentage of Number of ::leople Yearly Logistics Costs 

Job ·Yearly Time Associated Belt- Track Belt- Track 
Classification Cost with Logistics Track Haulage Track Haulage 

Salary: 

Superintendent $ 60,()00 40 1 $ 24,000 $ 24,000 
Mine Foreman 50,000 85 1 1 42,500 42,500 
Assmstant Mine Forerran 42,.000 90 3 3 113,400 113,400 
Maintenance Foreman 48,000 55 1 1 26,400 26,400 
Assistant Mail'ltenanc·:! Foreman 40,000 65 3 3 78,000 78,000 
Outside Forerran 311,000 40 3 3 40,800 40,800 

H Chief Electrician 4lj!, 000 90 1 1 39,600 39,600 < Assistant Chief Electrician 40,000 90 2 2 72, 000 72, 000 I 
0\ Chief Purchasing Agent 32JOOO 25 1 1 8,000 8,000 
"'" Assistant Purchasing Agent 27,000 25 1 1 6, 750 6, 750 

Warehouseman 17,000 50 5 5 42,500 42,500 
Ventilation For-eman 34,000 95 1 1 32,300 32,300 
Surveyor 26,000 20 2 2 10,400 10,400 
Chief Engineer 36. noo 45 1 "1 16,200 16,200 
Engineer 30 .. t)OQ 35 2 2 21,000 21,000 
Draftsman /Technician 17,.000 25 4 ~ 17,000 17,000 
Track Foreman 34,000 90 1 3 30,600 91,800 
Belt Foreman 34,000 90 3 91,800 
Construction Foreman 34,000 65 1 22,100 22, 100 
Clerk 17,000 30 2 2 10,200 10,200 
Secretary 16,000 20 2 .2 6,400 6,400 
Shop Foreman 38,000 70 1 26,600 26,600 
Assistant Shop Foreman 34,000 70 1 23,800 23,800 
Safety Director 34,000 60 1 20,400 20,400 
Assistant Safety Director 30,GOO 60 1 ~ 18,000 18,000 I 

Training Supervisor 30,000 60 1 1 18,000 18,000 

Subtotal $ 858,750 $ 828, 150 



TABLE IV-31 (Cont'd.) 

LABOR COSTS FOR A NINE-SECTION PLUS LONGWALL MINE 
OUTBY THE PANELS 

(Dollars) 

Percentage of 
Number of People Yearly Logistics Costs 

Job Yearly Time Associated Belt- Track Belt- Track 
Classification Cost with Logistics Track Haulage Track Haulage . 

H 
Hourly Labor: 

<: Belt man $ 25,625 95 40 $ 973,750 I 
0\ Motorman (Supplies) 2lt,837 95 6 6 141,571 $ 141,571 
l11 

Motorman (Track Haulage) 24,837 95 16 377, 522 
General Labor 25,625 75 3) 30 576,562 576,562 
Pumper 30,020 90 7 7 189,126 189,126 
Bratticeman 26,250 90 3 8 189,000 189,000 
Trackman 25,625 90 7 22 161,438 507,375 
Outside Supply Man 26,949 95 !J. 4 102,407 102,407 
Mechanic /Electrician 32,442 .. 60 15 15 291,978 291,978 
Dispatcher /Hoistman 26, 173 90 3 3 70,667 70,667 

Subtotal $2,696,498 $2,446,208 

TOTAL $3,555,248 $3,274,358 



TABLE IV-32 

HOURS WORKED BY HOURLY PERSONNEL FOR A 
TWO-SECTION MINE OUTBY THE PANELS 

Yearly Number of P~ople Total Yearly Hours 
Job Classification Hours Belt- Track Belt- Track 

Worked Track. Haulaqe Track Haulage 

Beltme:m 2,013 4 8.052 

Motorman (Supplies) 1,957 2 2 3,914 3,914 

Motorman (Track 1,957 2 3,914 Haulage) 

General Labor 2,013 5 5 10,065 10,065 

Pumper 2,237 ; . 1 2,237 2, 237 

8 ratticeman 2, os·o 2 2 4;100 4,100 

Trackman 2,013 2 ... 4,026 

Outside Supply Man 2,050 1 1 2,050 2,050 

Mechanic/Electrician 2,237 4 4 -~~· 948 8,948 
' 

Dispatcher /Hoistman 11957 3 3 5,871 5,871 
. 

IOTAL 45,237 45,125 

... . 

IV-66 



TABLE IV-33 

LABOR BENEFIT COSTS FOR 
A TWO-SECTIO~ .MINE OUTBY -.:-HE PANELS 

Yearly Cost 
Labor Benefit items Belt- Track 

Track Haulage 

· Social Security 

Hourly (6. 7%) 32,767 32,495 
Salary ( 6. 2%) 11,854 11,854 

Health and Retirement 

Hourly ( $1. 037/Hr.) 46,911 46,795 
Salary (15%)· 28,680 28,680 

Sickness and 
54,421 54,096 Accident ( 8%) 

Additional Benefits 
~· 

Hourly (2%) 9, 781 9,700 
Salary ( 4%) 
~. r. ~ 

7,648 7,648 
. - .. - .. 

Workmens Compensation ( 22%) 149,657 148,763 

TOTAL 341,719 340,031 

IV..,.67 



TABLE IV-34 

HOURS WORK_ED BY HOURLY PERSONNEL FOR 
A FOUR-SECTION MINE OUTBY THE PANELS 

Yearly Number of People Total Yearly Hours 
Job Classification Hours Belt- Track Belt- Track 

Worked Track Haulage Track Haulage 

Beltman 2,013 9 18,117 

Motorman (Supplies) 1, 957 4 4 7,828 7,828 

Motorman (Track 1, 957 4 7,828 Haulage) 

General Labor 2,013 12 12 24,156 24,156 

Pumper 2,237 3 3 6,711 6,711 

B ratticeman 2,050 2 2 4,100 6,150 

Trackman 2,013 2 6 4,026 12,078 

Outside Supply Man 2,050 2 2 4,100 4, 100 

Mechanic /Electrician 2, 237 7 7 15.659 15,659 

Dispatcher /Hoistman 1, 957 3 3 5,871 5,871 

TOTAL 90,568 ,90, 381 

IV-68 



TABLE IV-35 

LABOR BENEFIT COSTS FOR 
A FOUR-SECTION MINE OUTBY THE "PANELS 

Yearly Cost 
Labor Benefit Items Belt- Track 

Track Haulage 

Social Security 

Hourly (6.7%) 65,436 63,261 
Salary ( 6. 2%) 25,758 25,758 

Health and Retirement 

Hourly ( $1. 037/H r.) 93,919 87,156 
Salary ( 1 5%) 62,317 62, 317 

Sickness and 
Accident ( 8%) 111,368 108,771 

{;,. r Additional Benefits 

Hourly ( 2%) 19,533 18,884 
Salary ( 4%) 16,618 16,618 

Workmens Compensation ( 22%) 306,263 299,121 

TOTAL 701,212 681,886 

IV-69 



TABLE IV-36 , 

HOURS WORKED BY HOURLY PERSONNEL FOR 
A NINE-SECTION MINE OUTBY THE PANELS 

Yearly Number of People Total Yearly Hours 
Job Classification· Hours Belt- Track Belt= Tracl< 

Worked Track Haulage Track Haulage 
. 

Beltman 2, 013 20 40,260 

Motorman (Supplies) 1, 957 6 6 11,742 11,742 

Motorman (Track 1, 957 10 19, 570 Haulage) 

General Labor 2,013 22 22 44,286" 44,286 

Pumper 2,237 .6 6 13, 422 13, 422 

Bratticeman 2,050 6 6 12,300 12,300 

Trackman 2,013 4 14 8,052 28,182 

Outside Supply Man 2,050 4 4 8,200 8,200 

Mechanic /Electrician 2, 237 12 12 '26 18.44 , 26,844 

Dispatcher /Hoistman 1, 957 3 3 '• 5, 811 5,871 
··I· 

TOTAL 170,977 170,417 

IV-70 
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TABLE IV-37 

LABOR BE~EFIT COSTS FOR 
A NINE-SECTION MINE OUTBY THE PANELS 

Yearly Costs 
Labor Benefit I terns Belt- Track 

Track Haulage 

Social Security 

Hourly ( 6. 7%) 124,219 122',859 
Salary ( 6. 2%) 45,759 43,862 

Health and Retirement 

Hourly ($1.037/Hr.) 177,303 176,722 
Salary ( 15%) 110,708 106,118 

Sickness and 
207,366 203,294 Accident ( 8%) 

Additional Benefits ;'. 

Hourly ( 2%) 37,980 36,674 
Salary ( 4%) 29,522 28,298 

Workmens Compensation ( 22%) 570,256 559,058 

TOTAL 1,302,213 1,276,885 

IV-71 



TABLE IV-38 

HOURS WORKED BY HOURLY PERSONNEL FOR 
A FIVE-SECTION PLUS LONGWALL MINE OUTBY THE PANELS 

Yearly Number of People Total Yearly Hours 
Job Classification Hours Belt- Track Belt- Track 

Worked Track Haulage Track Haulage 

Beltman 2,013 34 68,442 

Motorman (Supplies) 1, 957 5 5 9, 785 9,785 

Mulonncm (Track 1, 957 12 23,484 Haulage) 

Genera I Labor 2,013 22 22 44,286 44,286 

Pumper 2, 237 6 6 13, 422 13,422 

Bratt iceman 2, 050 7 7 14,350 14,350 

Trackman 2,013 6 18 12,078 36,234 

Outside Supply Man 2,050 3 3 6,150 6, 150 

Me<:hani(: /E lectrici$n 2,237 12 12 2G, 044 26,844 

Dispatcher /Hoistman 1, 957 3 3 5,871 5,871 

TOTAL 201,228 180,426 
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TABLE IV-39 

LABOR BENEFIT COSTS FOR 
A FIVE-SECTION PLUS LONGWALL MINE OUTB'Y 

THE PANELS 

Yearly Cost 

Labor Benefit I terns Belt- Track 
Track Haulage 

Sqcial Security 

Hourly ( 6. 7%) 148, 431 130,489 
Salary (6.2%) 44,361 42,464 

Health and Retirement 

Hourly ($1.037/Hr.) 208,673 187,102 
Salary ( 15%) 107,325 102,735 

Sickness and 
234,471 210,599 Accident ( 8%) 

Additional Benefits 

Hourly ( 2%) 44,308 38,.952 
. 'Salary ( 4%) 28,620 27,396 

Workmens Compensation (22%) 644,795 579,148 

TOTAL 1,460,984 1;318,885 
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TABLE IV-40 

HOURS WORKED BY HOURLY PERSONNEL FOR 
A NINE-SECTION PLUS LONGWALL 

Yearly Number of People Total Yearly Hours 
Job ClassifiCation Hours Belt- Track Belt- Track 

Worked Track Haulage Track Haulage 

Belt man 2, 013 40 80, 520 

Motorman (Supplies) 1, 957 6 6 11, 742 11,742 

Motorman (Track 1, 957 15 31,312 Haulage) 

General Labor 2, 013 30 30 60,390 60,390 

Pumper 2,237 7 7 15, 659 15, 659 

B ratticeman 2, 050 8 8 16,400 16,400 

Trackman 2,013 7 22 14,091 44,286 

Outside Supply Man 2,050 4 4 8, 200 8,200 

Meehan iC: /ElectriCian '1., '}.'j 7 15 15 33, 555 33,555 

Dispatcher /Hoistman 1, 957 3 3 5,871 5,871 

TOTAL 246,428 227,415 
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TABLE IV-41 

LABOR BENEFIT COSTS FOR 
A NINE-SECTION PLUS LONGWALL MINE OUTBY 

THE PANELS 

Yearly Costs 

Labor Benefit I terns Belt- Track 
Track Haulage 

Social Security 

Hourly ( 6 .. 7%) 180,665 163,896 
Salary ( 6. 2%) 53,242 51,345 

Health and Retirement 

Hourly ($1.037/Hr.) 255,546 235,829 
Salary ( 1 5%) 128,812 124,222 

Sickness and 284, 420 261,949 Accident ( 8%) 

Additional Benefits 

Hourly (2%) 53;930 48,924 
Salary ( 4%) 34,350 33,126 

Workmens Compensation (22%) 782,154 720,359 

TOTAL 1,773,119 1.639.650 

IV-75 



TABLE IV-42 

LABOR _AND BENEFIT COSTS FOR A TWO-SECTION 
BELT-TRACK MINE OUTBY THE PANELS 

(Dollars) 

Transport of Electrical Water 
Job Personnel, Coal and Rock Distribution and 

Handling Hydraulics Ventilation 
Classification Supplies I Transportation Communications 

and Equipment S)tstem 
System 

Salary: 

Superintendent $ 9J 200 $ 4,600 $ 2,300 0 0 $ 2,300 
Mine Foreman 14,000 10,000 "· 000 $ 21000 0 4,000 
Assistant Mine Foreman 14,800 11' 1 00 3,700 1' 850 0 11 850 
Maintenance Foreman 11,1100 5, 700 3,800 0 0 0 
Assistant Maintenance Foreman 10,21110 61800 3,400 1, 700 0 0 

H Outside Foreman 7,500 31000 0 11500 0 0 
<: Warehouseman 9,000 0 0 0 0 0 
I 

Surveyor 4.400 0 0 0 0 0 ...J 
0'1 Draftsman /Technician 2.600 1' 300 0 0 0 2,600 

Belt Foreman 1 0 .. 200 20,400 0 0 0 0 

Subtotal $ 93,30(1 $ 62,900 $ 1:' 1 200 $ 7,050 0 $ 10' 7 50 

Hourly Labor: 

Beltman $ 20,500 $ 711750 $ 5,125 0 0 0 
Motorman (Supplies) 42,22:3 2,484 2,.484 0 0 0 
General Labor 38,438 251625 6,.406 $ 12,812 0 $ 121812 
Pumper 13,.509 0 1' 501 121008 0 0 
Bratt iceman -:- 151.750 0 0 0 0 31,500 
Outside Supply Man 25,602 0 0 0 0 0 
Mechanic /Electrician 32,442 19,465 25,954 0 0 0 
Dispatcher /Hoistman 58,889 111778 () 0 0 0 

Subtotal $ 2471353 $ 131,102 $ 41J470 $ 241820 0 $ 44,312 

TOTAL LABOR $ .340,653 $ 194,002 $ 58:~ 670 $ 31,870 0 $ 55,062 

LABOR BENEFITS $ 171,123 $ 97,455 $ 29,1172 $ 16,010 0 $ 27,659 



TABLE IV-43 \ 

LABOR AND BENEFIT COSTS FOR A TWO-SECTION 
TRACK HAULAGE MINE OU.TBY THE PANELS 

(Dollars) 

Transport of . Electrical 
Water Job Personnel,. Coal and Rock Distribution and 

Handling Hydraulics Ventilation Classification Supplies, .. Transportation Communications 
and Equipment System System 

Sallary: 

Superintendent $ 9,200 $ 4,600 $ 2,300 0 0 $ 2,300 
Mine· Foreman 14,000 10,000 4,000 $ 2,000 0 4,000 
Assistant Mine Foreman 14,800 11' 100 3, 700 1,850 0 1' 850 
Maintenance Forema·n 11' 400 .5, 700 3,800 0 0 0 
Assistant Maintenance Foreman 10,200 6,800 3,400 1' 700 0 0 
Outside Fo'rema:n 7,500 3,000 0 1' 500 0 0 

H Warehouseman 9,000 0 0 0 0 0 
<: Surveyor 4,400 0 0 0 0 0 I 
-...1 Draftsman /Technician 2,600 1' 300 0 0 0 2,600 
-...1 Track Foreman (Track Haulage) 8,500 15,300 6,800 0 0 0 

Subtotal $ 91,600 $ 57,800 $ 24,000 $ 7,050 0 $ 10,750 

Hourly Labor: 

Motorman (Supplies} $ 42,223 $ 2,484 $ 2,484 0 0 0 
Motorman (Track Haulage) 4,967 39, 739 2,484 0 0 0 
General Labor 38,438 25,625 6,406 $ 12,812 0 $ 12,812 
Pumper 13,509 0 1' 501 ; 12,008 0 0 
B ratticeman 15, 750 o· 0 0 0 31,500 
Trackman (Track l·laulage) 12,812 28,188 5, 125 0 0 0 
Outside Supply f.;lan 25,602 0 ·0 0 0 0 
Mechanic /Electrician 32,442 19,465 25,954 0 0 0 
Dispatcher /Hoistman 58,889 11' 778 0 0 0 0 

Subtotal $ 244,632 $ 127,279 $ 43,954 $ 24,820 0 $ 44,312 

TOTAL LABOR $ 336,232 $ 185,079 $ 67,954 $ 31,870 0 $ 55,062 

LABOR BENEFITS $ 169, 077 $ 93,068 $ 34, 171 $ 16,026 0 $ 27,688 



TABLE IV-44 

LABOR AND BENEFIT COSTS FOR A FOU~-SEC_TION 
BELT-TRACK MINE OUTBY THE PANeLS 

(Dollars) 

Transport of Electrical ·Water Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation Classification Supplies, Transportation Communications 
and Equ ip .. ent System System 

Salary: 

Superintendent $ 10,~00 $ 5,200 $ 2,6)0 0 0 $ 2,600 
Mine Foreman 15, 150 11' 250 11,5)0 $ 2,250 0 II, 500 
Assistant Mine Foreman 118~ )0(1 36,000 12,0)0 6,000 0 6,000 
Maintenance Foreman 12,50(1 6,300 11,2)0 0 0 0 
.Assistant Maintenance Foll"eman 10, 30(1 7,200 3,6)0 1,800 0 0 
Outside Foreman 16,)0(1 6,1100 0 3,200 0 0 
Chief Electrician 10,30(• 3,600 111, 4)1!) 1' 800 0 1' 80~-· 
Purchasing Agent 7' 50(1 0 0 0 0 0 
Warehouseman 25, 50C•· 0 0 0 0 lj 

Surveyor 5,200 0 0 0 0 0 
H Engineer 3,200 3,200 1', 61)0 1' 600 0 1' 600 < 
I Draftsman /Techn i::ian II, •JOO 2,000 ·o 0 0 4,000 

-..1 B.elt Foreman 10, 20(• 20,1100 0 0 0 0 
CXl Clerk· 1, i'OQ 2,550 0 0 0 850 

Secretary 1,1)00 1' 600 0 0 0 0 
Shop Foreman 7,!0a 10,800 3,600 3,600 0 0 
Safety Director 8,500 5, 100 3,1100 1, 700 0 1, 700 

Subtotal $ 198,950 $ 121,600 $ 119,900 $ 21,950 0 $ 23, 050 

Hourly Labor: 

Beltman $ 116', ,·25 $ 161,1138 '$ 11,531 0 0 0 
Motorman (Supplies) 811,,116 11,967 11,967 0 0 0 
Motorman (Track Haulage) o I. " .. 0 0 a a a 
General Labor 92, :!50 61,5aO 15,3:'5 $ 30, 750 0 $ 30,750 
Pumper 110,527 0 11,513 36,0211 0 0 
Bratticeman 15, :rso 0 0 0 0 31,500 
Trackman (Belt-Tirack) 35,175 2,562 7, 618 0 .0 0 
Outside Supply M.:m 51,::!03 0 0 0 0 0 
Mechanic/Eiectric;an 56,:'7Q: 311,0611 115,1119 0 0 0 
Dispatcher /Hoist~~~.an 58,S89 11' 778 0 0 0 0 

Subtotal $ 481,839 $ 276,309 $ 89,483 $ 66,774 0 $ 62,250 

TOTAL LABOR $ 680, :"89 $ 397,909 $ 139,383 $ 88, 724 0 $ 85,300 

LABOR BENEFITS $ 342,'HE. $ 200,1129 $ 70,208 $ 44,691 0 $ 112,966 



TABLE IV-45 

LABOR AND BENEFIT COSTS FOR A FO.UR-SECTION 
TRACK HAULAGE MINE OUTBY THE PANELS 

(Dollars) 

Transport of Electrical 
Water , Job Personnel, Coal and Rock Distribution and 

Handling Hydraulics Ventilation Classification Supplies, Transportation Communications 
and Equipment Sy~tem System 

Salary: 

Superintendent $ 10,400 $ 5,200 $ 2,600 0 0 $ 2,600 
Mine Foreman 15,750 11 '250 4,500 $ 2,250 0 4,500 
Assistant Mine Foreman 48,000 36,000 12,000 6,000 0 6,000 
Maintenance Foreman 12,600 6,300 4,200 0 0 0 
Assistant· Maintenance Foreman 10,800 7,200 3,600 1' 800 0 0 
Outside Foreman 16,000 6,:4oo 0 3,200 0 .· 0 
Chief Electrician 10,800 3,600 14,400 1,800 0 1' 800 
Purchasing Agent . 7, 500 0 0 0 0 0 
Warehouseman 25,500 0 0 0 0 0 
Surveyor 5,200 0 0 0 0 0 

H Engineer 3,200 3,200 1,600 1,600 0 1' 600 <: 
I Draftsman /Technician 4,000 2,000· 0 ·o 0 4,000 

..... Track Foreman (Track Haulage) 8,500 15,300 6,800 0 0 0 
1.0 Belt Foreman 0 0 0 0 0 0 

Clerk 1' 700 2,550 0 0 0 850 
Secretary 1,600 1,600 0 0 0 0 

.Shop Foreman 7,200 10,800 3,600 3,600 0 0 
Safety Director 8,500 5,100 3,400 1,700 0 1' 700 

Subtotal $ 197,250 $ 116,500 $ 56,700 $ 21' 950 ·0 $ 23,050 

Hourly Labor: 

Motorman (Supplies) $ 84,446 $ 4,967 $ 4, 967 0 0 0 
Motorman (Track Haulage) 9,935 79,478 4,967 0 0 0 
General Labor 92,250 61,500 15,375 $ 30, 750 0 $ 30, 750 
Pumper 40,527 0 4,503 36,024 0 0 
B ratticeman. 1 5; 750 0 0 0 0 31, 500 
l'rackman (Track Haulage) 38,438 84,562 15, 37 5 0 0 0 
Outside Supply Man 51,203 0 0 0 0 0 
Mechanic /Electrician 56,774 34,064 45, 419 0 0 0 
Dispatcher ,'Hoistman 58,88.9 11, 778 0 0 0 0 

Subtotal $ 448,212 $ 276,349 $ 90,606 $ 66, 774 0 $ 62,250 

TOTAL LABOR $ 545,462 $ 392,849 $ 147,306 $ ·88, 724 0 $ 85,300 

LABOR BENEFITS $ 323,711 $ 197' 021 $ 73,877 $ 44,497 0 $ 42,780 



TABLE IV-46 

LABOR AND BENEFIT COSTS FOR A NINE-SECTION 
BELT-TRACK MINE OUTBY THE PANELS 

(Dollars) 

Transport of Electrical Water Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation Classification Supplies. Transportation Communications 
and Equipment System System 

Salary: 

Superintendent $ 11.200 $ 5,600 $ 2,800 0 0 $ 2,800 
Mine Fc·reman 16.800 12,000 11,800 $ 2,1100 0 11,800 
Assistant Mine· Foreman 611,000 118,000 16,000 8,000 0 8,ooo· 
Maintenance Foreman 13.800 6,900 11,600 0 0 0 
Assistant Maintenance: Forl!man 22,800 15,200 7,600 3,800 0 0 

H Outside Foreman 25,500 10,200 0 5, 100 0 0 < 
I Chief Electrician 12,600 11,200 16,800 2,100 0 2, 100 

co Assistant Chief Electrician 11 ·' 1100 3,800 .15, 200 1, 900 0 1, 900 
0 

Chief Purchasing Agent 8,000 0 0 0 0 0 
Assistant Purchasing Agent 6, 750 0 0 0 0 0 
Ventilation Foreman 8,500 0 0 0 0 23,800 
Warehouseman 311,000 0 0 0 0 0 
Surveyor 10,1100 0 0 0 0 0 
Chief Engineer 3,600 5,1100 1,800 1,800 0 3,600 
Engineer 3,000 3,000 1, 500 1,500 0 1, 500 
0 raftsman /Technician 11,000 2,·ooo 0 0 0 11,000 
Track Foreman (Supplies)-. n.8oo. 0 6,800 0 0 0 
Belt Foreman 20,1100 llo,·8oo 0 0 0 0 
Clerk 3,1100 5, 100 0 0 0 1, 700 
Secretary 3,200 3,200 0 0 0 0 
Shop Foreman 7,600· 11,1100 3,800 3,800 0 0 
Assistant Shop Foreman 6,800 10,200 3,1100 3,1100 0 0 
Safety Director 8,500 5,100 3,1100 1,700 0 1, 700 
Assistant Safety Director 7,.500 11,500 3,000 1,500 0 1, 500 
Tr.aining Supervisor 6,000 11,500 3,000 1, 500 0 3,000 

Subtotal $ 3113,550 $ 201,100 $ 911,500 $ 38,500 0 $ 60,1100 



TABLE IV-46 (Cont'd.) 

LABOR AND BENEFIT COSTS FOR A roiiNE-SECTION 
BELT-TRACK MINE OUTBY THE PANELS 

(Dollars) 

Transport of Ele:ctrical 
Water 

Job Personnel, Coal and Rock Distribution and 
Handling Hydraulics Ventilation Classification Supplies, Transportation Comrrunications 

and Equipment System 
System 

Hourly labor: 
H 

Beltman $ 102,500 $. 358, 751 $ 25,625 0 0 <: 0 
I Motorman (Supplies) 126,669 7,450 7,451 0 0 0 

00 
...... Motorman (Track Haulage) 0 0 0 0 0 0 

General Labor 169,125 112,750 28,188 $ 56,375 0 $ 56,375 
Pumper 81,054 0 9,006 72,048 0 0 
Bratticeman 47,250 0 0 0 0 94,500 
Trackman (Belt-Track) 71,750 5, 124 15, 376 0 0 0 
Outside Supply Man 102,406 0 0 0 0 0 
Mechanic /Electrician 97,327 58,395 77,861 0 0 0 
Dispatcher !Hoistman 58,889 11' 778 0 0 0 0 

Subtotal $ 856,900 $ 554,248 $ 163,506 $ 128,423 0 $ 150,875 

TOTAL LABOR $1,200,520 $ 755, 3.4,8 .•. $ 253,006 $ 166,923 0 s 211,275 

LABOR BENEFITS $ 603,121 $ 379,474 $ 123,617 $ 83,859 0 s 106,141 



·TABLE IV-47 

L.4BOR AND BENEFIT COSTS FOR A NINE-SECliiON 
TRACK HAULAGE MINE OUTBY THE PANELS 

(Dollars} 

Transport of Electrical Water Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation 
Classification Supplies, Transportation Communications 

and E:quipnent ~ .. . "System 
System 

Sala·r.y: .. 
Superintendent $ : 11,200 $ 5,6aa $ 2,8aa a ·a s 218oa 
Mine Foreman· 16,800 12,Qaa 4,8aa $ 2,4aa a 41800 

·Assistant Mine Foreman 64,aoo 481·aaa 161aaa 81aaa a 81000 
Maintenance Foreman 1318oa 619aa 416aa ·a a b 
Assistant Maintenance Foreman 22,80a 151 200 71.6ao 31800 0 0 

H Outside Foreman 25,500 1ai20a 0 51100 0 0 < 
I Chief Electrician 121600 41:iaa 16180a 21 1 oa .a 21 100 

00 Assistant Chief Electrician 111 40a 318oa 1512aa 119aa 0 11900 IV 
Chief Pur·chasing Agent. 81aoo 0 0 a a 0 
Assistant Purchasin£ Agent 61750 a a 0 a 0 
Ventilation Foreman 8150a a .. 0 a .a 231800 
Warehouseman 341aoa a a a a 0 
Surveyor 1al400 a a '.a 0 0 
Chief Engineer 31600 51400 . 118aa 11800 0 31600 
Engineer 31 0(·0 31ooa 11 50a 11 5aO 0 11 500 
Draftsman /Technician 41000 21aoo a ·o 0 41000 
Track Foreman (Track Haulage) 171 oco 301600. 131 600 0 0 0 
Belt Foreman 0 0 0 0 a 0 
Clerk 31400 51100 a 0 0 11 700 
Secretary 31200 31.200 0 0 0 0 
Shop Foreman 71600 111400 318oa 31800 0 0 
Assistant Shop Forenan 61800 1012ao 314aO 3140a a 0 
Safety Director 815oa 51 1aa 314aa 11 1ao a 11 1ao 
Assistant Safety Director 715aO 415aa 31aoa 115aO 0 11 500 
Training Supervisor 61aoo 415ao 31aao 11500 0 31aoa 

Subtotal $ 316135a $ 19al 900 $ 101130a $ 381500 a $ 6al400 



'. 

'. :• 
' 

TABLE IV-47 (Cont'd.) ·' 
" 

LABOR AND BENEFIT COSTS FOR A NINE-SECTION 
,. ,. 

TRACK H.AULAGE MINE OUTBY THE PANELS 
(Dollars) 

t . 

Transport· of Electrical 
Water Job Personnel, Coal and Rock Distribution and 

Handling Hydraulics Ventilation 
Classification Supplies, Transportation Communications 

and Equipment System 
System .. 

Hourly Labor.: 
H 

Beltman 0 0 0 0 0 0 c::: 
I Motorman (Supplies) <: 126,669 $ 7, 45,0 $ 7,451 0 o~· 0 

00 
., 

w Motorman· (Track Haulage) 24,838 198,695 12,417 o· o·· 0 
General Labor 169,125 112,750 28,188 $ 56·, 375 0 $ 56,375 
Pumper 81,054 0 9,006 72,048 o· 0 
Bratticeman · 47,250 0 0 .o 0 94,500 
Trackman (Track Haulage) 89,689 197,311 35,875 0 0 0 
Outside Suppl.y Man 102,406 .0 0 0 0 0 
Mechanic /Electrician 97,327 58,395 77,861 0 o· 0 
Dispatcher /Hoistman 58,889 11, 778 0 0 0 0 

Subtotal ,: $ 797,247- $ 586,379 $ 170; 79?. $ 128,423 o· $ 150,875 

TOTAL LABOR $1,113,597 $ 777,279 $ 272,097 .. $ .166;923 =O·· $ 211,275 

LABOR BENEFITS ·? . 559,559 $ 390,566 $ 136, 723 $ 83,875 0 $ 106,161 



TABLE IV-48 

lABOR AND BENEFIT COSTS FOR A FIVE-SECTION 
PLUSLONGWALL BELT-TRACK MINE OUTBY THE PANELS 

(Dollars) 

.Transport of Electrical 
Water 

Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation 
Classification Supplies, . Transportatio~ Communications 

and Equipmen: System System 

Salary: 

Superintendent $ 11,20( $ 5,600 $ 2,800 0 0 $ 2,800 
Mine Foreman 16,80C 12,000 4,800 $ 2,400 0 4,800 
Assistant Mine Fore...an 48,000 36,000 12,000 6,000 0 6,000 
Maintenance Foreman 13,800 6,900 4,600 0 0 0 
Assistant Maintenance Foreman 22,800 15,200 7,600 3,800 ·o 0 

H Outside Foreman 25,500 10,200 0 .5, 100 0 0 < 
I Chief Electrician 12,600 4,200 16,800 2,100 0 2,100 

00 Assistant Chief Electrician 11' 4.00 3,800 15,200 1,900 0 1' 900 
~ 

Purchasing Agent 8,000 0 0 0 0 0 
Warehouseman 25,500 0 0 0 0 0 
Ventilation Foreman 8,500 0 0 0 0 23,800 
Surveyor 5,200 0 0 0 0 0 
Chief Engineer 3,600 3,600 1, 800 1,800 $ 1,800 3,600 
Engineer 3,000 1' 500 1, 500 1,500 1,500 1,500 
Draftsman .'Technician 6,000 3,000 0 0 0 6,000 
Track Foreman (Supplies) 23,800 0 6,800 0 0 0 
Belt Foreman 30,600 61,200 0 0 0 0 
Construction Foreman 8,500 6,800 3,400 1,700 0 1,700 
Clerk 3,400 3,400 0 0 1,700 1,700 
Secretary 3,200 3,200 0 0 0 0 
Shop Foreman 7,600 11, 400 3,800 3,800 0 0 
Safety Director 8,500 3,400 3, 400 . 1,700 1,700 1,700 
Assistant Safety Director 7,500 3,000 3,000 1' 500 1' 500 1,500 
Training Supervisor 6,000 4,500 3,000 1,500 0 3,000 

Subtotal $ 321,000 $ 198,900 $ 90,500 $ 34,800 $ 8,200 $ 62, 100 



TABLE IV-48 (Cont'd.) 

LABOR AND BENEFIT COSTS FOR A FIVE-SECTION 
PLUS LONGWALL BELT-TRACK MINE OUTBY THE PANELS 

(Dollars) 

Transport of Electrical 
Water Job Personnel, C~al and Rock Distribution and 

Handling Hydraulics Ventilation C lassi ficatJion Supplies, Transportation Communications 
and Equipment System 

System 

Hourly Labor: 
H 

< Beltman $ 174,250 $ 609,875 $ 43,562 0 0 0 
I Motorman (Supplies) 105,557 6,209 6,209 0 0 0 co 

Ul Motorman (Track Haulage) 0 0 0 0 0 0 
General Labor 169,125 112,750 28,187 $ 56,375 0 $ 56,375 
Pumper 81,054 0 9,006 72,048 0 0 
Bratticeman 55,125 0 0 0 0 110,250 
Trackman (Belt-Track) 38,438 84,562 15,375 0 0 0 
Outside Supply Man 76,805 0 0 0 0 0 
Mechanic /Electrician 97, 326 58,396 77, 861 0 0 0 
Dispatcher /Hoistman 58,889 1 1, 778 0 0 0 0 

Subtotal $ 856,569 $ 883,570 $ 180,200 $ 128,423 0 $ 166,625 
r 

TOTAL LABOR $ 1,177,569 $1,082,470 s 270,700 $ 163,223 $ 8,200 $ 228,725 

LABOR BENEFITS $ 586,993 $ 539,588 ~ 134,938 $ 81,363 $ 4,088 $ 114,014 



TABLE IV-49 

· LABOR AND BENEFIT COSTS FOR A FIVE-SECTION 
PtJUS LONGW~LL TRACK HAULAGE MINE OUTBV TrHE PANELS 

(Dollars) 

Transport of Electric3! Water Job Personnel, Coal and Rock Distribution and Handling· Hydraulics Ventilation Classification Supplies, Transportation Communications 
and Equipment System System 

Salary: 

Superintendent $ 11,200 $ 5,600 $ 2,8011 0 0 $ 2,800 
Mine Foreman 16·,800 . 12,000 4,800 $ 2,400 0 4,800 
Assistant Mine Foreman . 118,000 . 36,000 12,000 6,000 0 6,000 
Maintenance Foreman 13,.800 6,900 4,600 0 0 0 
Assistant Maintenance Foreman 22, 800 15,200 7,600 3,800 0 0 

H Outside Foreman 25, 500 10,200 0 5, 100 0 0 c:::: 
I Chief Electriciar. 12, 1600 . 4,200 16, soc 2, 100 0 2, 100 

00 Assistant Chief \Electrician 11 ,·400 . 3, 800 15, 20( 1, 900 0 1, 900 0'\ 
Purchasing Agent s:,ooo 0 0 0 0 0 
Warehouseman 25,500 0 0 0 0 0 
Ventilation Foreman 8, 5•!)0 0 0 0 0 23,.800· 
Surveyor 5,2o()0 0 0 0 0 0 
Chief Engineer 3,600 3,600 1, 800 1,800 $ 1, 800 3,600 
Engineer 3,000 1, 500 1 , 50() 1,500 1, 500 1,500 
Draftsman /Technician G,DOO 3,000 0 0 0 6,000 
Track Foreman CTrack Haul'age) 25,500 115, 900. 20,400 0 0 0 
Belt Foreman ) 0 0 0 0 0 
Construction Fo,.-eman 8, ~00 6,800 3,400 1, 700 0 1, 700 
Clerk 3 .. 400 3,1100 0 0 1, 700 1, 700 
Secretary 3,100 3,200 0 0 0 0 
Shop Foreman 7,600 11,1100 3,800 3, 800 0 0 
Safety Director 8,500 3,400 3,.400 1,700 1, 700 1, 700 
Assistant Safety Director 7,5(10 3,000 3,000 1, 500 1, 500 1, 500 
Training Supervi~or 6,100 4,500 3,000 1, 500 0 3,000 

Subtotal $ 292,-co $ 183,600 $ 104,100 $ 34,800 $ 8,200 $ 62, 100 



c' TABLE IV-49 (Cont'd.) 

LABOR AND BENEFIT COSTS FOR A FIVE-SECTION 
PLUS LOINGWALL TRACK HAULAGE MINE OUTBY THE PANELS 

(Dollars) 

Transport of Electrical Water Job Personnel, Coal and Rock Distribution and 
C lassi ficationc Supplies, Transportation Communications Handling Hydraulics Ventilation 

and Equipment System System 

Hourly Labor: 
H 

Beltman 0 0 0 0 0 0 < 
I :Motorman (Supplies) $ 105,557 $ 6,209 $ 6,209 0 0 0 

co 
.Motorman (Track Haulage) 29,804 238,435 11a, 902 0 0 0 -..J 

General Labor 169,125 1121 750 28,187 $ 56,375 0 $ 56,375 
Pumper 81,054 0 9,006 72,048 0 0 
Bratt iceman 55,125 0 0 0 0 110,250 
Trackman (Track Haulage) 115,312 253,688 46,125 0 0 0 
Outsidec Supply Man 76,805 0 0 0 0 0 
Mechanic/Electrician 97,326 58,396 77, 861c 0 0 0 0 
Dispatcher /Hc-istman 58,889 11' 778 0 0 0 0 

Subtotal $ 788,997 $ 681,256 $ 182,290 $ 128,1123 0 $ 166,6~5 .c 

TOTAL LABOR $11081 :C097:- • 0 $ 8H; 856. '.•. $ 2~6,390 •' .$ 163,223 s 8,200 $ 228,725 

LABOR BENEFITS $ 541 ,·632 $ 433,295 $ 143,482 $ 81,775 $ 4,108 $ 114,592 



TABLE IV-50 

LABOR AND :BENEFIT COSTS FOR A NINE-SECTION 
PLUS LONGWALL BELT-TRACK MINE OUTBY THE PANELS 

(Dollars) 

T ranspo::-t of Electrical 
Water 

Job Personnel, Coal and Rock Distribution and ' 
Classification Supp'lies, Transportation Communications Handling Hydr.aulics Ventilation 

and Equipment System System 

Salary: 

Superintendent $ 12,000 $ 6,000 $ 3,000 0 ·0 s 3,000 
Mine Foreman 17, 500 12,500 5,000 $ 2,500 0 5,000 
Assistant Mine Fa.reman 50,400 37,800 12,600 6,300 0 6,300 
Maintenance Foreman 14,400 7,200 11,800 0 0 0 
Assistant Maintenance Foreman 36,00( 211,000 12,000 6,000 0 0 

H 
Outside Foreman 25,500 10,200 0 5, 100 0 0 

<: Chief Electrician 13, 20'0 11,1100 17,600 2,200 0 2,200 
I Assistcnt Chief Elnectrician 24,('00 8,000 32,000 4,000 0 4,000 

(X) 

(X) Chief Purchasing Agent 8,000 0 0 0 0 0 
Assistant Purchasing Agent 6, 750• 0 0 0 0 0 
Warehouseman 42,-500 0 0 0 0 0 
Ventilation For.eman 8,500 0 0 0 0 23,800 
Surveyor 10,"400 0 0 0 o· 0 
Chief Engineer 3,600 3,600 1' 800 1, 800 $ 1' 800 3,600 
.Engineer 6, 000 3,000 3,000 3,000 3,000 3,000 
·Draftsman /Technician 6,800 3,400 0 0 0 6,800 
·Track Foreman (Supplies) .23, 8)0 0 &,800 0 0 0 
Belt :Foreman 30,61)0 61,200 0 0 0 0 
C::onstructjon Foreman 8,500 6,800 3,400 1, 700 0 1' 700 
Clerk 3,400 3;400 0 0 1' 700 1, 700 
Secretary 3,200 3,200 0 0 0 0 
Shop Foreman 7,600 11, 400 3,800 3,800 0 0 
A.s.sistant Shop Fo---eman 6,800 10,200 3,400 3,400 0 0 
Safety Director 8,500 3,400 3,400 1, 700 1' 700 1, 700 

.Assistant Safety Director 7, 500 3,000 3,000 1, 500 1, 500 1 , 500 
Trai~ing Supervisor 6,000 11,500 3,000 1, 500 0 3,000 

Suqtotal $ 391,450 $ 227,200 $ 118,600 $ 114,500 $ 9, 700 $ 67,300 



·: 
·:rABL:E IV-50 (Cont'd.) 

LABOR AND 'BENEFIT COSTS FOR A NINE-SECTION 
PLUS LONGWALL BELT-TRACK MINE OUTBY THE PANELS 

.(D.ollars) 

T-ransport of Electrical 
Water 

Job Personnel, ·Coal and Rock Distribution and 
Handling Hydraulics Ventilation 

Classification Supplies, Transportation Communications 
and Equipment System 

System 

Hourly Lapor: 
H 

Bel~man ·$ 205,000 $ 7171 500 $ 51,249 0 0 0 < 
I Motorman (~upplies) 126,668 7,451 7,451 0 0 0 

(X) Motorman (Track Haulage) 0 0 0 0 0 0 1.0 
General Labor 230,625 153, 750 38,437 $ 76,875 0 $ 76,875 
Pumper 91J,563 0 10,507 84,056 0 0 
·B ra~ticeman 63,.000 0 0 0 0 126,000 
Trac~man (Belt-Track) 411,844 98,656 17,938 0 0 0 
Outside Su~ly Man 102,407 0 0 0 0 0 
Meehan ic /Electrician 121,658 72,9.95 97,326 0 0 0 
Dispatcher /Hoistman 58,889 ·11 ,T/8 0 0 0 0 

Subtotal $1 1 04.7 1 654 $1,:062,130 $ 222,908 $ 160,931 0 $ 202,875 

TOTAL LABOR $1,439,104 $1,'289,330 $ 341,508 $ 205,431 $ 9, 700 $ 270,175 
I J• 

·LABOR BENEFITS $ 7171728 $ 643,0.31 $ 170,321 $ 102,455 $ 4,838 $ 134,745 



TABLE IV-51 

LABOR AND BENEFIT COSTS FOR A NINE-SECTION 
PLUS LONGWALL. TRACK HAULAGE MINE OUTBY THE PANELS 

(Dollars) 

Transport of Electrical Water 
Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation 

Classification Supplies .. Transportation Communicatior.:s 
and Equipment System System 

Salary: 

Superintendent $ 12,000 $ 6,000 $ 3,000 0 0 $ 3,000 
Mine Foreman 17,500 12,500 5,000 $ 2,500 0 5,000 
Assistant Mine Foreman 50,400 37,800 12,600 6,200 0 6, 200. 
Maintenance Foreman 1 Ill, 400 . 7, 200 4,800 0 0 0· 
Assistant Maintenance Foreman 36,000 24,000 12,000 6,000 0 0 

H Outside Foreman 25-, SOD 10,200 0 5, 100 0· 0 

< Chief Electrician 13,200 4,400 17,600 2,200 0 2,200 
I Assistant Chief Electrician 24,00) 8,000 32,000 4,000 0 4,000 

'.0 
0 Chief Purchasing Agent 8,000 0 0 0 0 0 

Assistant· Purchasing Agent 6, 750 0 0 0 0 0 
Warehouseman 42,500 0 0 0 0 0 
Ventilation Foremcm 8,500 0 0 0 0 23,800 
Surveyor 10,400 0 0 0 0 0 
Chief Engineer 3,600 3,600 1, 800 1, 800 $ 1, 800 3,600 
Engineer 6,000 3,000 3,000 3,000 3,000 3,000 
Draftsman /TechniCian 6,800 3,400 o· 0 0 6,800 
Track Foreman (Track Haulage) 25,50(1 45,900 20,400 0 0 0 
Belt Foreman 0 0 0 0 0 0 
Construction For en an 8,500 6,800 3,400 1, 700 0 1, 700 
Clerk 3,LWQ 3,4oo· 0 0 1,700 1, 700 
Secretary 3,.200 3,200 0 0 0 0 
Shop Foreman 7,600 11,400 3,800 3,800 0 0 
Assistant Shop Foreman 6,800 10,200 3,400 3,400 0 0 
Safety Director 8,500 3,400 3,400 1, 700 1, 700 1,700 
Assistant Safety Director 7,500 3,000 3,000 1, 500 1, 500 1, 500 
Training Supervisc·r 6,000 4,500 3,000 1, 500 0 3, 000 . 

Subtotal $ 362,.550' $ 211,90.0 $ 132,200 $ 44,500 $ 9, 700 $ 67,300 



TABLE IV-51 (Cont'd.) 

LABOR AND BENEFIT COSTS FOR A NINE-SECTION 
PLUS LONGWALL TRACK HAULAGE MINE OUTBY THE PANELS 

(Dollars) 

Transport of Electricat 
Water 

Job Personnel, Coal and Rock Distribution and Handling Hydraulics Ventilation 
Classification Supplies, Transportation Communications 

and Equipment System 
System 

Hourly Labor: 
H 

Beltman. ·o <: 0 0 0 0 0 
I Motorman (Supplies) $ 126,668 $ 7; 451 $ 7,451 0 0 0 ·. 

1.0 ..... Motorman (Track Haulage) 3_9, 739 317,914 19,870 0 0 0 
Gereral labor 230,625 153,750 38,437 $ . 76, 875 0 $ 76,875 
Pumper 94, 563 0 10,507 84; 056 . 0 0 
Bratticeman 63,000 0 0 0 0 126,000 
Trackman (.Track Haulage) 140,938 310,062 56,375 0 0 0 
Outside Supply Man 102,407 0 0 0 0 0 
M~chanic /l::tectr ician 121,658 72,995 97,326 0 .o 0 

· Dispatcher I.Hoistman 58,889 11, 778 0 0 0 0 

Subtotal $ 978,487 $ 873,950 $ 229,966 $ 160,931 0 $ 202,875 
( ~. ·! 

TOTAL LABOR $1,341,.037 $1,085,850 $ 362,166 $ 205,431 $ 9,700 $ 270, 175' 

LABOR BENEFITS $ 671,530 $ 543,744 $ 181,356 $ 102,870 $ 4,857 $ 135, 291 
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N 

Cost 
.Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-52 . 
SUMMARY OF OUTBY PANEL COSTS FOR TWO-SECTION 

SLOPE MINE WITH BELT-TRACK SYSTEM 
($1000) 

Transport of I Electrical 
Personnel, Coal and Rock Distribution an:t 

Water 

Supplies. Transportation Communications 
Handling 

and Equipment System 
System 

37.2 30.5 .20. 1 7.5 
I 

140.2 91.4 59.0 16.7 

7.1 43.2 8.5 19.7 

340.7 194.0 58.7 31.9 

171. 1 97.5 29.5 16.0 
I 

696.9 456.6 175.8 I 91.8 

Hydraulics Ventilation 

0 11.8 
., 

'0 73. 1 

0 14.0 

0 55.1 

0 27.7 

0 181. 7 



H 
<: 
I 

1,0 
w 

' 
' i 
I 

I 

. 

Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-53 

SUMMARY OF OUTBY PANEL COSTS FOR TWO-SECTION 
SLOPE MINE WITH TRACK HAULAGE 

($1000) . 

Transport of · Electrical 
Water 

Personnel, Coal and Rock Distribution and 
Supplies, Transportation Communications 

Handling 
System 

and Equipment System 

30.2 56.1 17.9 7.5 

130.0 188.3 63.6 16.7 

7.7 38.9 8.0 19.7 

336.2 185.1 68.0 31.9 

169.1 93.1 34.2 ., 16.0 
' . ' 

....... .. . . . . . - . ' . 
673.2 561.5 191. 7 91.8 

' Hydraulics Ventilation 

. 
0 11.8 

0 73. 1 

0 14.0 

0 55. 1 

0 27.7 

0 181. 7 
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~ 

Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-54 

· SUMMARY OF OUTBY. '!PANEL COSTS FOR TWO-SECTION 
· DRIFT MINE wiTH BELt-TRACK ·sYSTEM 

($1000) 

Transport ol Electrical 
Personnel, Coal and RDck Distribution and 

Water 

Supplies, Transportat_lon Communications 
Handling Hydraulics Ventilation 

and E(luipment System 
System 

-. 
20.1 6.5 0 7.8 32.4 25._5 . ~r: .. ~ . . ·. 

67.2 56.11 59.0 ·: 5. 0 0 23.1 

6.8 36.0 7.0 13. i 0 14.0 

340.7 194.0 58.7 2:1. 9 0 55.1 
. 

-171. , 97.5 29.5 16.0 0 27.7 

618.2 409.4 ·174.3 82.5 0 127.7 
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Operating 
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Labor Benefits 

TOTAL 

TABLE IV-55 

SUMMARY OF OUTBY PANEL COSTS FOR TWO-SECTION 
DRIFT MINE WITH TRACK HAULAGE 

($1000) 

Transport of Electrical 

Personnel. Coal and Rock Distribution and 
Water 

S~pplies, Transportation Communications 
Handling 

and Equipment ·system System 

25.4 51.5' 17.9 6.5 
.. 

57.0 153.6 63.6 15.0 

6.8 31.7 6.6 13. 1 

336.2 185. 1 68.0 31.9 

93-; ,.._ '' 
·• 

34~'2 1~9.1 -. . . 16.0 .. '.' - .. -. ', ' .. ' - ~ '·" .. ,.. .... 0 • y 

594.5 515.0 190.3 82.5 

Hydraulics Ventilation 

0 7.'8 

0 23. 1 

0 14.0 

0 55.1 

0 27.7 
I 

·o 127.7 
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' 
' 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-!58 

SUMMARY OF OUTBY PANEL COSTS 
FOR A FOUR-SECTiON SLOPE MINE 

\\'ITH A BELT-TRACK SYSTEM 
($1000) 

Transport of Electrical 

Personnel, Coal and Rock Distribution and 

Supplies, T··ansportaticn Communications 

and Equipment System 

67.8 64.4 46.1 

190.7 175.7 96.4 

15.0 72.0 14. 1 

680.8 398.0 139.4 

342.9 200.4 70.2 

1,297.2 910.5 366.2 

Water 
Handling Hydraulics Ventilation 
System 

14.2 0 36.5 

22.8 0 165.1 

26.3 0 28.0 

88.8 0 85.3 

44.7 0 43.0 

196.8 0 357.9 



H 
<: 
I 

'..0 
-....! 

Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

Labot" Benefits 

TOTAL 
.. -- ........ . ~-~- -· 

TABL:.E IV-57 

SUMMARY 9F OUTBY PANEL COSTS 
FOR A FOUR-SECTION SLOPE MINE 

WITH TRACK HAULAGE 
($1 000) 

Transport of Electric2l 
Personnel, Coal and Rock Distribution and 

Supplies, Transportation Communications 
and Equipment Sys!em . 

54.2 129.8 40.'2 

171.9 319.4 92.0 

1 s. 0 68.4 13.8 

645.5 392.9 147.3 

323.7 197.0 73.9 

1,210.3 1,107.5 367.2 

Water 
Handling Hydraulics Ventilation 

System 

14.2 0 36.5 

22.8 0 165.1 

-26.3 0 28.0 

88.7 0 85.3 

44.5 0 42.8 

196.5 0 357.7 
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I 
\0 
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Cost 
Category 

Operating 
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Power 

Labor 

Labo·r Benefits 

TOTAL 

TABLE IV-58 

SUMMARY OF OUTBY PANEL COSTS 
FOR A· FOUR-SECTION DRIFT MINE 

WITH A BELT-TRACK SYSTEM 
. ($1000) 

Transport of . . Electrical 
Personnel, Coal and Rock Distribution and 

Supplies. Transportation Communications 

and Equipment System . 

60.1l ~ 57.9 46. 1 
; 

109.4 133.7 96.4 

12.3 
I 

57.6 11.8 

680. s: 398.0 139.4 

3~2.9 200.,4. .. 70.2 
o. 

. . 

1,205.8 847.6 363.9 
I 

Water . 
Handling Hydraulics Ventilation 

System 

12;·2 0 20.5 

19.5 0 58.5 

m9.7 0 28.0 

38.8 0 85.3 

44.7 0 I 43.0 

184.9 0 

I 
235.3 



H 
<: 
I 

1.0 
1.0 

Cost 
Category 

Ooerating 

De;Jreciation 

Power 

labor 

Labor Benefits 

TOTAL 

TABLE, IV-59 

SUMMARY. OF OUTBY PANEL COSTS 
FOR A FOUR-SECTION DRIFT MINE 

WITH TRACK HAULAGE 
. ($1000) 

. Transport of Electrical 
Personnel, Coal and Rock Distribution and 

Supplies. Transportation Communications 

and Equipment System 

46.8 123.3 40.2 

90!6 277.4 92.0 

12. 3 54.0 11.4 

645.5 392.9 147.3 

... 

323.7 '197 •. o 73.9 
.. 

1,118.9 1,044.6 364.8 
.. 

-

Water 
Handling Hydraulics Ventilation 

· Syste.m 

12·. 2 0 20.5 
I 

19.5 0 58.5 

19.7 
.. 

0 28.0 

88.7 0 85.3 

44.5 0 I 42.8 

184.6 0 235. 1 
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Cost 
Category 

Openting 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-80 

SUMMARY OF OUTBY PANEL COSTS 
FOR A NINE-SECTION SLOPE MINE 

WITH A BELT-TRACK SYSTEM 
($1000) 

Transport of Electrical 
Personnel, Coal M1d Rock Distribution and 
Supplies, Transportation Communicat!ons 

and Equlpmenl System 

109.0 117.7 89.7 

257.2 302.9 186.0 

30.8 l9ll.4 34.8 

1,.200.5 755.3 258.0 

603. 1 379.5 129.6 

2.200.6 . 1,749.8 698.1 

Water 
Handling Hydraulics Ventilation 
System 

24.6 0 117.0 

35.2 0 389.0 

. 52.6 0 70.1 

166.9 0 211.3 

83.8 0 106.1 

363.1 0 893.5 
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0 
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Cost 
Categor·( 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-81 

SUMMARY OF OUTBY PANEL COSTS 
FOR A NINE-SECTION SLOPE MINE 

WITH TRACK HAULAGE 
($1000) 

Transport of Electrical 
Personnel, Coal and Rock Distribution and 

S~plies, Transportation Communications 
and Equipment System 

" 

85.0 251.7 74.5 

225.8 512.5 16 3 •. ., 

30.8 165.6 31.9 

1,113.6 777.3 272.1 
' 

559.6 390.6 136. 7 

2,014.8 2,097.7 678.9. 

Water 
Handling Hydraulics Ventilation 
System 

24.6 0 117.0 

35.2 0 389.0 

52.6 0 70.1 

166.9 0 211. 3 

83.9 0 106.2 

363.2 0 893.6 
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< 
I 
~ 
0 
tv 

Cost 
Categor\' 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

t 

I 

: 

l 

I 
I 

TABLE IV-82 

SUMMARY OF OUTBY PANEL COSTS 
FOR A NINE-SECTION DRIFT MINE 

WITH A BELT-TRACK SYSTEM 
($1000) 

Transport of Electrical 
Personnel, Coal and Rock Distribution ·and 
Supplies, Tran~portation Communications 

and Equipment System 

99.5 107.7 89.7 

167.2 247. 1 186.0 

27.0 1114.0 28.0 

1,200.5 755.3 258.0 
! 

603.1 379.5 129.6 .· 
. , ;t. ' • . . ·""'· ' ' . 

2, 097.3 - ,1,633.6 691.3 . 

Water 
Handling Hydraulics Ventilation 

System 

24.6 0 68.5 

35.2 0 155.6 

39.4 0 70.1 

166.9 0 211. 3 

83.8 0 106. 1 
/ 

349.9 0 611. 6 



H 
< 
I 

1-' 
0 
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' 

Cost 
Category 

0 per at ing 

' 
Depreco.iation 

Power 

Labor 

labor Benefits 

TOTAL· 

TABLE IV·83 

SUMMARY OF OUTBY PANEL COSTS 
FOR A NINE-SECTION DRIFT MINE 

WITH TRACK HAULAGE 
($1000) 

nansport of Electrical 
Personnel, Coal and Rock Distribution and 
Supplies, Transportation Communications 

and Equipment System 

75.5 241.7 74.5 

135.8 456.7 163.7 

27.0 115.2 25.2 

1,113.6 777.3 272.1 

559.6 390.6 136 .. 7· 
.. 

1,911.5 (981.5.· 672.2 

Water -
Handling Hydraulics Ventilation 
System I 

I 
24.6 0 ! 

i 
68.5 

.35.2 0 I 155.6 

39.4 0 70. 1 

166.9 0 211. 3 

83.9 0 I 106.2 
I 

! 
350.0 0 611. 7 
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.. 

Cost 
Catego1-y 

Operating 

Depre-e iat ion 

Power 

Labor 

Labor Benefi:s 

TOTAL 

TABLE IV-84 

SUMMARY OF OUTBY PANEL COSTS 
FOR A FIVE-SECTION PLUS LONGWALL SLOPE MINE 

WITH A BELT-TRACK SYSTEM 
($1000) 

Transport of Electrical 

Personnel, Coal and Rock Distribution and 
Water 

Supplies, Transportation Communications 
Handling 

an;j Equipment System i 
System 

127. 1 166.5 11 3. 5 31. 4 

24.3. 7 358.8 232.2 42.9 

24.8 327.4 50.1 . 78.8 

1,177.6 1 1 082 o 4 270.7 163.2 

587.0 539.6 134.9 81.4 

2.160.2 i 2,474.7 801.4 397.-7 

Hy.draulics Ventilation 

0 169.9 

0 416·. 5 

0 70. 1 

8.2 228.7 

4. 1 I 1 T 4. 0 

i 
12. 3 . __ j ___ 999.2 
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Cost 
Category 

Oper·ating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-85 

SUMMARY OF OUTBY PANEL COSTS 
FOR A FIVE-SECTION PLUS LONGWALL SLOPE MINE 

WITH TRACK HAULAGE 
{$1000) 

Transport of Electrical 
Personnel, Coal and Rock Distribution and 

Water 
Handling 

Supplies, Transportation Communications 
and Equipment System 

System 

97.2 266.6 93.8 31.4 

2·12. 9 412.1 200.4 42.9 

24.8 260.8 43.4 78.8 
. ' 

1,081.1 864.9 286.4 163.2 , ., 

-
541.6 433.3 143.5 81.8 

1,957.6 2,237.7 767.5 398.1 

Hydraulics. Ventilation• 

0 169.9 

0 416.5 

0 70.1 

8 .• 2 228.7 

4. 1 114. 6 

12.3 999.8 
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I 

...... 
0 
0\ 

Cost 
Categor~ 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

T01iAL 

TABLE IV-88 

SUMMARY OF OUTBY PANEL COSTS 
FOR A FIVE-SECTION PLUS LONGWALL DRIFT 'MINE 

WITH A BELT-TRACK SYSTEM 
($1000) 

Transport of Electrical 
Personnel, Coam and Rock Distribution and 

Water 

Supplies, Transportation Communications 
Handling 

and Equipment l System 
System 

116.6 153.5 113. 5 31. 4 

175.4 308.2 232.2 42.9 

21.0 232.3 37.6 52.6 

11171 o 6 1,082.4 270.7 163.2 

587.0 539.6 134.9 81.4 
! . ~ 

2, 077.6 I 2,316.0 788.9 371. 5 

I 

Hydraulics Ventilation 

0 84.9 

0 1 ll3. 1 

0 70.1 

8.2 228.7 

4. 1 114.0 

12.3 640.8 
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Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-87 

SUMMARY OF OUTBY PANEL COSTS 
FOR A FIVE-SECTION PLUS LONGWALL DRIFT MINE 

WITH TRACK HAULAGE 
($1000) 

Transport of Electrical 
Water 

Personnel, Coal and Rock Distribution and 
Handling: 

Supplies. Transportation Communications. 
and Equipment System 

System 

. 86.7 253.5 93.8 31.4 

144.6 361.8 200.4 42.9 

21.0 16.5. 8 30.9 52.6 

1 '081. 1 864.9 286.4 163.2 

541.6 433. 3. 143.5 81.8 

1,875.0 2,079.3 755.0 371.9 

Hydraulics Ventilation 

0 84.9 

0 143. 1 

0 70.1 

8.2 228.7 

4. 1 114.6 

12.3 641.4 



H 
< 
I 

1-' 
0 
(X) 

Cost 
Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL· 

TABLE IV-88 

SUMMARY OF OUTBY PANEL COSTS 
FOR A NINE-SECTION PLUS LONGWALL SLOPE MINE 

WITH A BELT-TRACK SYSTEM 
($1000) 

Transport of Electrical 

!Personnel, Coal and Rock Oislribution and 
Water 

Supplies, Transportation · Communications 
Handling 

and Equlpmen1 System 
System 

150.8 193.8 137.0 37.3 

28.3. 7 ' 
430.2 279.0 51.6 

34.8 422.4 63.7 92.0 

1,431.1 1,2S:9.3 341.5 205.4 

717.7 '6113. 0 .. ·170. 3 102.4 . 
'. . . 

2,618.1 2,978.7 , 991.5 . 488.7 

Hydraulics Ventilation 

0 196.2 

0 477.4 

0 87.6 

9. 7 270.2 

4.8 134.7 

14.5 1,166.1 
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Cost 

Category 

Operating 

Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-89 

SUMMARY OF OUTBY PANEL COSTS 
FOR A NINE-SECTION PLUS LONGWALL SLOPE ~INE 

WITH :rRACK HAULAGE 
($1000) 

·Transport of Electrical 
Personnel, Coal and Rock Distribution and 

Water 
Handling Supplies, Transportation Communications 
System and Equipment System 

11 s. 8 324.2 150.9 37.3 

247.4 504.8 304.6 51.6 

34.8 337.9 55.2 92.0 

1, 34L 0 1,085.9 362.2 205.4 

67L 5 543.7 181. 4 102.9 

2,41:>.5 2,796.5 1, 054. 3 . 489.2 

Hydraulics Ventilation 

0 196.2 

0 477.4 

0 87.6 

9.7 270.2 

4.8 I 135.3 

14. 5 1,166.7 



! Cost 
I 

' Category 

0 oerating . 
Depreciation 

Power 

Labor 

Labor Benefits 

TOTAL 

TABLE IV-70 

SUMMARY OF OUTBY PANEL COSTS 
FOR A NINE-SECTION PLUS LONGWALL DRIFT MINE 

WITH A BELT· TRACK SYSTEM 
($1000) 

Transport of Electrical 
Wat~r 

Perso,;;nel, Coal and Rock. Distribution and 
Handling 

Supplies, TransportC!tion Communications 
and Equipment System 

System 

139.3 
'' 

180.8 137.0 37~3 
; 

212.1 
' 

379.6 279.0 51.6 

30.9 I 316.8 so. 1 65.? 

1, 4-31. 1 1,289.3 341.5 205.ll 
! -

717.7 643.0 l{Q. 3 102.4 ... J . . . . . . . . 
. '2, 809. 5 .·. . ' 

. 97'7~- 9 
. 

2,531.1 .. 462.4 

I 
Hydraulics Ventilation 

0 I 97.2 

0 157.5 

0 87.6 

9.7 I 270.2 

4.8 I 134.7 

14.5 747.2 
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I 
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I 
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· .. 0 per at ing 
I 

i Depreciation 

I Power 

! Labor 
li 

:I Labor Benefits 

TOTAL 

TABLE IV-71 

SUMMARY ·oF OUTBY PANEL COSTS 
FOR A NINE-SECTI()N. PLUS LONGWALL DRIFT MINE 

WITH TRACK .. HAULAGE 
($1000) 

Transport of Electrical 
Water 

Personnel. Coal and Rock Distribution and 
Handling 

Supp1ies. Transportation Communications 
System 

and Equipment System 

103 .. 5 311.2 150.9 37 .'3 

175.8 454.2 304~6 51. 6 

30.9 232.3 41.6 65. 7 

1,341.0 1,085.9 362.2 205.4 

671. 5. .543. t 181. 4~ 1 02.!9 
•' 

2,322.7 
... 

2 ;:627 ~ 3' 1., 040. 7 462.9 .. 

Hydraulics Ventilation 

0 I 97.2 

0 157.5 

0 87.6 

9.7 270.2 

4.8 I 135. 3 

14.5 747.8 




