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ABSTRACT 
 
In the competitive coal mining industry, selling price determines profitability.  As 
economies of scale have been realized at western surface mines, underground coal mines 
in Illinois have had to lower production costs to compete.  To do so, Illinois mines have 
adopted new mining methods and switched to larger, more powerful mining equipment.  
This caused underground coal mine productivity to increase from 1.13 tons per man hour 
in 1979 to 3.99 tons per man hour in 1999, an overall increase of 250%, or approximately 
6.5% per year, allowing many mines to continue producing coal.  However, further 
improvements are still required.  This research shows that focusing on mine productivity 
training may achieve the desired results. 
 
To that end an underground coal mine productivity training program was developed.  The 
program focused on continuous miner production systems, the most popular mining 
system in Illinois and throughout the world.  Industrial engineering studies were used to 
identify bottlenecks or unnecessary delays particular to each participating mine.  Working 
with mine management, methods and procedures to reduce or eliminate delays and solve 
typical production problems were developed. 
 
Six companies operating seven underground coal mines and one surface coal mine 
participated in this project.  Time studies revealed recurring production problems at every 
mine.  These problems included poor communication between continuous miner and 
haulage unit operators, not fully utilizing haulage capacity, and operating haulers that 
were too small for the coal seam.  Various production systems were modeled using a 
computer spreadsheet model.  By changing model parameters, production increases as 
low as 5% and as high as 56% were predicted.  Changes suggested to mine management 
received mixed results.  At least one mine disagreed with the recommendations and they 
were not implemented.  Most mines eagerly accepted recommendations and in many 
cases they were implemented immediately.  
 
Market conditions and changes in management structure have made it difficult to collect 
definitive follow-up data.  However, feedback from visited mines has all been very 
positive suggesting that the miner productivity training program is both of value and 
pertinent to the underground coal mining industry in Illinois. 



 

 

EXECUTIVE SUMMARY 
 
The Illinois coal industry produced 32,279,112 tons in 2004 from twelve underground 
mines and six surface mines.  Two of the underground mines use the longwall method of 
production where it can be assumed that 80% of production comes from the longwall and 
20% comes from continuous miner development units.  Table 1 describes this industry 
profile, highlighting the importance of continuous miner production systems in Illinois. 
 

Table 1.  Illinois Coal Mine Production in 2004. 

Type of Mine Extraction Method Coal Production % of Total 
Surface Truck and Shovel 4,962,534 15 

Underground Continuous Miner 17,748,277 55 
Longwall 9,568,301 30 

Total  32,279,112 100 
 
The overall objective of this project was to increase underground coal mine productivity 
using industrial engineering concepts to provide training on efficient operation of 
continuous miner sections.  Increasing productivity lowers production costs making 
Illinois coal more competitive.  Since increasing operational efficiency has been shown to 
improve miner safety, a byproduct of achieving the objective of this project is an increase 
in mine safety performance.  To achieve the stated objective, the project aim was to 
conduct individualized training at five additional underground mines in Illinois not 
visited during the first phase of the project and to provide follow-up evaluation and 
training at five of the seven mines visited during the first phase.  Additional goals for this 
second phase included establishing a mine-specific continuous improvement program at 
one mine to sustain productivity gains achieved there and developing a business plan to 
transform this research work into a self-sustaining program similar to SIUC’s Dragline 
Training Center. 
 
During this phase two project, one surface and three underground coal mines were visited 
for the first time.  Computer spreadsheet models were developed for each production 
system used at these mines.  One mine had issues with the small battery ram cars being 
used, poor communication between ram car drivers and continuous miner operators, and 
excessive amounts of time lost to unexpected delays.  Modeling suggested that making 
positive corrections in these three areas could increase productivity by over 21%.  The 
second mine utilized two different operating configurations, but the issues were the same 
for both.  A rolling coal seam meant varying seam heights and the mine justified using 
smaller haulage units without sideboards to navigate the thinner seam height at the top of 
rolls.  Furthermore, only two shuttle cars were hauling from each continuous miner when 
three could have easily been used.  Modeling three haulage units, with sideboards, per 
miner indicated the potential to increase productivity by more than 35%.  The third 
underground mine visited had issues with their cut sequence and they were transitioning 
to a new perimeter mining plan.  Miner operators were making a wedge cut on each 
crosscut and then returning later in the sequence to complete the crosscut.  The mining 
plan stipulated that the feeder could not advance ahead of perimeter mining meaning that 



 

 

it was usually more than two crosscuts behind the face.  Modeling showed that a different 
cut sequence with the feeder closer to the face and cutting crosscuts head-on could 
increase productivity by nearly 17%.  After conducting time studies at the surface mine, it 
was recommended that a fourth haul truck be employed with each front shovel when haul 
distance exceeds 2,500 feet, that the importance of switch-in time be regularly discussed 
with truck drivers, and that haul truck dump cylinders be promptly repaired and properly 
maintained. 
 
As well as the four mines visited for the first time, four of the seven underground coal 
mines visited during the first phase were revisited.  At one mine, changing from cable 
shuttle cars to battery ram cars resulted in a 6% productivity gain, far below the targeted 
33% increase that modeling had predicted.  However, operators were still adjusting to 
ram cars, which were not being utilized in the most efficient manner.  Similar 
circumstances existed at a second mine where the transition was from small diesel ram 
cars to large battery ram cars.  Productivity had increased 15% but follow-up time studies 
and modeling suggested that an additional 7% could be achieved by sequencing crosscuts 
to be mined head-on and minimizing switching or turning cars at the change-out point.  
Work was in progress at two mines to incorporate previous recommendations by making 
ventilation changes to allow for dual crew supersections instead of single crew 
supersections.  Follow-up modeling confirmed the validity of this approach. 
 
In addition to time studies and modeling, continuous improvement processes were 
initiated at one of the mines visited during phase two of the project.  Three continuous 
improvement teams consisting of hourly workers with one management representative 
were formed to address a prioritized list of issues provided by the mine’s management 
group.  These teams sought improvements in radio communications, coal quality, and the 
clean up cycle.  Results from this process were very positive and many good ideas were 
incorporated almost immediately.  The efforts of one team generated a $500,000 savings 
for the mine in the first half of 2005. 
 
A strategic business plan to transform the current research effort into a self-sustaining 
program similar to SIUC’s Dragline Training Center was developed and presented to 
SIUC officials who received it favorably.  An economic analysis indicated that the target 
market would have to include the entire Illinois Basin in order to have enough mines to 
sustain such a program.  
 
At the end of the project period, requests for follow-up visits were still coming in from 
most of the operations who participated in one or both phases of this project.  This 
continued interest indicates to the project team that the miner productivity training 
program is both of value and pertinent to the underground coal mining industry in 
Illinois. 
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OBJECTIVES 
 
The main objective of this project was to provide a miner productivity program to 
underground coal mines in Illinois that was both desirable and had measurable results.  
The approach used was to work with mining companies to identify their needs and 
specific goals and to develop or modify a training program to meet those needs.  At each 
participating operation, the entire mining process was analyzed with specific emphasis on 
areas identified by mine management as limiting production.  The specific goals of the 
project were to conduct individualized training at five different underground mines in 
Illinois that were not visited during the first phase of the program, to revisit five mines 
visited during the first phase and provide follow-up analysis or training, to provide a 
continuous improvement program to interested mines, and to develop a business plan to 
transform this research project into a self-sustaining training program. 
 
 

INTRODUCTION AND BACKGROUND 
 
Coal mining has been an important industry to Illinois for many decades and looks to be 
so for many decades to come.  It is a market driven industry, with the price of coal being 
one of the most important factors.  To stay competitive, Illinois mines have had to lower 
the cost of producing coal.  This has been accomplished by switching to new mining 
methods and to larger, more powerful mining equipment resulting in underground coal 
mine productivity increasing from 1.13 tons per man hour in 1979 to 3.99 tons per man 
hour in 1999, an overall increase of 250% or approximately 6.5% per year.  Increased 
productivity allowed some mines in Illinois to continue producing coal while those that 
could not improve productivity closed.  However, even after making changes, mines that 
remained open did not fully realize expected production gains, in part due to inefficient 
work practices that could be improved with a miner productivity training program. 
 
This miner productivity training program focused on how to run an efficient continuous 
miner section.  All underground coal mines in Illinois utilize continuous miners for either 
longwall development or primary production.  Because of this, the miner productivity 
project focused on continuous miner production systems.  However, industrial 
engineering concepts utilized during this project can be applied to any type of mining 
system, be it underground or surface mining, longwall or continuous miner methods. 
 
This miner productivity training program used computer models to examine the entire 
continuous miner section identifying bottlenecks or unnecessary delays and determining 
methods or options to reduce or eliminate those delays.  Particular emphasis was given to 
sub-systems identified by mine management as limiting productivity.  This information 
was compiled into a presentation format and presented to various levels of mine 
management.  A few mines even provided the information to their hourly workforce.  The 
format in all training sessions consisted of an open dialogue about alternative methods or 
procedures for solving production problems or eliminating delays. 
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EXPERIMENTAL PROCEDURES 
 
The project methodology consisted of, first, making contact with mines and introducing 
the program to appropriate mine personnel.  This was followed by a generic presentation 
of the training program to mine management.  During this meeting, mine visits were 
scheduled.  Mine visits were conducted to obtain a “snapshot” of activities at each of the 
continuous miner sections at the mine.  Data obtained from these “snapshots” were 
analyzed and input into a mine model spreadsheet to determine how well each section 
was operating.  The generic presentation was then updated with actual mine data and 
presented to mine management.  At this meeting, productivity training sessions for 
frontline supervisors were scheduled and the length and desired content of the sessions 
was determined by mine management. 
 
The first part of the actual productivity training session focused on key ways to improve 
mine productivity and safety using industrial engineering concepts.  The second part of 
the program focused on areas identified during the mine visit as needing improvement.  
During this part of the program, participants got hands-on experience with the mine 
model spreadsheet utilized by the project staff to evaluate existing production practices 
and available options for making improvements.  The simple nature of the spreadsheet 
model aided in its usability among all levels of mine personnel. 
 
 

RESULTS AND DISCUSSION 
 
Task 1 - Contacting Mines:  Key management personnel at each of the twelve 
underground coal mines in Illinois were identified and contacted about the training 
program and follow-up visits where applicable.  Six of the twelve mines participated in 
phase one of this project and five of these mines agreed to participate in phase two by 
allowing a follow-up visit.  All of the six mines not visited during phase one were 
contacted and three agreed to participate in phase two.  
 
Task 2 - Meet with Mine Management:  Meetings to explain the program were 
arranged with mine management at the mines not previously visited.  Follow-up visits 
focused on measuring and sustaining improvements where they had been achieved.  
Working relationships with mine management at all of the participating operations were 
developed and discussions with them will be an ongoing process. 
 
Task 3 - Conduct Time Studies:  Time studies were conducted underground to identify 
areas where productivity improvements could be made.  Each mining sub-process was 
studied, with particular emphasis on those identified by management as limiting 
productivity.  Time studies were conducted at three of the six mines not visited during 
first phase of the project and follow-up time studies were conducted at three mines visited 
during phase one.  In addition, time studies were also conducted at a surface coal mine. 
 
Task 4 - Analyze Time Study Data and Present to Mine Management:  Time study 
data collected during the second phase of the project at three underground mines and one 
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surface mine were analyzed, models created, and results presented to mine management 
teams.  A synopsis of the findings at each mine is presented below. 
 

 
Mine 1: 

Time studies were conducted at this mine on March 22, 2005 and a presentation was 
made to mine managers on March 23, 2005.  The mine employs 239 workers and 
produces 2.75 million tons of clean coal per year.  The mine operates three single crew 
(walk-between or synchronous) continuous miner supersections working two production 
shifts per day.  At the time of the walkthrough and time studies, panel pillars were being 
mined on 70-foot by 70-foot centers.  However, 80-foot by 80-foot centers were being 
evaluated.  They were also in the process of evaluating new battery rams cars and needed 
productivity data to justify their purchase.  In addition, the mine set a goal of achieving 
2,900 raw tons per unit shift (rtpus) and desired to know what factors would affect 
productivity the most and would be easiest to implement as well as being the most 
inexpensive.  In total, six different scenarios were analyzed.  Descriptions and summaries 
for each of these scenarios are provided in Table 2.   
 
The scenarios modeled included changes to both the mining layout and the switch to 
larger battery ram cars.  The scenarios also included fewer belt moves and better 
coordination of ram car utilization during the clean up portion of the cut.  Another factor 
discussed with the management team was unexpected delays.  Calibration of the base 
case model to existing conditions resulted in 80 minutes of unexpected delays.  A well-
functioning single crew (synchronous or walk-between) supersection should have less 
than 60 minutes of unexpected delays.  By implementing changes recommended by the 
project staff, the mine should come very close to reaching the goal of 2,900 rtpus.  
According to the production model, proper implementation would increase production by 
600,000 clean tons per year. 

 
Table 2.  Mine Model Spreadsheet Output for Scenarios Analyzed for Mine 1 

 

 
 
Case Number and Description 

Unit Shift 
Production 
(raw tons) 

Unit Shift 
Advance 

(feet) 

Production 
Increase 

(%) 
1.  Base Case-70’x70’ centers, Small cars 2,332 362  
2.  Larger ram cars 2,566 398 10.0% 
3.  Large cars, Longer haul distance (80’x80’) 2,564 398 9.9% 
4.  Large cars, Car coordination on clean-ups 2,694 418 15.5% 
5.  Large cars, Lower unexpected delays 2,699 419 15.7% 
6.  Large cars, Car coordination, Lower delays 2,834 440 21.5% 

 
 

 
Mine 2: 

Time studies were conducted at this mine on May 23, 2005 and discussed afterwards with 
mine managers.  This mine employs 261 workers and produces 2.45 million tons of clean 
coal per year.  The mine operates four supersections, two as single crew (synchronous or 
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walk-between) supersections and two as dual crew supersections.  Because of the depth 
of the mine, pillars in panels were on 70-foot by 70-foot spacing.  The coal seam rolls 
and seam thickness pinches down to 6 feet at the top of rolls and increases to 9 feet at the 
bottom of rolls.  Because of this, dual crew supersections were operating short, low 
profile cable shuttle cars with a capacity of about 8 tons without sideboards.  While 
conditions required using smaller cars, they did not prevent using sideboards. 
 
The mine management team chose to focus on dual crew supersections rather than single 
crew supersections.  The model was used to examine and recommend three changes to 
the dual crew section set up.  They were to move the feeder up more often keeping 
observed soft bottoms from becoming a quagmire, to increase shuttle car capacity by 
reinstalling sideboards, and to add two additional shuttle cars on each section for a total 
of six cars on a section or three cars behind each continuous miner. 
 
During the mine visit, it was observed that shuttle cars were too small for the seam being 
mined.  Time studies indicated that shuttle cars were hauling about 8.9 tons per trip.  The 
seam was undulating and varied in height with the undulations.  The minimum height 
measured was 72 inches.  At that seam height, the mine should be utilizing a shuttle car 
with at least 12 tons of capacity.  With this in mind, two additional scenarios were 
analyzed based on larger shuttle cars.  If new shuttle cars were purchased and other 
recommendations implemented, production could increase from 2,488 rtpus base case to 
3,822 rtpus, an increase of 53.6%.  Total mine production could increase by as much as 
1,313,200 clean tons per year.  Increases such as this could change a mine from one that 
is barely profitable to a very profitable one. 
 
  

Table 3.  Mine Model Spreadsheet Output for Scenarios Analyzed for Mine 2 
 

 
 
Case Number and Description 

Unit Shift 
Production 
(raw tons) 

Unit Shift 
Advance 

(feet) 

Production 
Increase 

(%) 
1.  Base case-single crew, 3 cable shuttle cars 1,784 362  
2.  Base case-dual crew, low coal, 4 cars 2,488 504  
3.  Dual crew, More frequent belt moves 2,600 527 4.5% 
4.  Dual crew, 6 cable shuttle cars 3,192 647 28.3% 
5.  Dual crew, 4 cable shuttle cars, side boards 2,678 543 7.6% 
6.  Dual crew, 6 cable shuttle cars, side boards 3,372 683 35.5% 
7.  Base case-dual crew, high coal, 4 cars 2,580 447 3.7% 
8.  Dual crew, high coal, 4 bigger cars 3,088 534 24.1% 
9.  Dual crew, high coal, 6 bigger cars 3,822 661 53.6% 

 
 

The third mine visit was to a surface coal mine on October 4, 2005 and the compiled data 
was presented to the management team on October 7, 2005.  In 2004, this mine had 186 
employees and produced 2.75 million clean tons from the Danville and Herrin seams.  
The mine uses several methods to uncover the coal including cast blasting, carry dozer 

Mine 3: 
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stripping, and shovels and trucks.  The subsoil is removed using Hitachi EX3500 
hydraulic front shovels with 26 yd³ buckets to load 190-ton and 200-ton end dump trucks.  
Once subsoil is removed, rock overburden is drilled and blasted.  In selected areas of the 
pit, rock is blast cast into the previous pit.  Carry dozers are then used to push the shot 
rock off the coal seam.  Dozers are assisted by either a backhoe or a front shovel.  The 
remaining rock above the coal seam is removed using a front end loader with the held of 
end dump trucks. 
 
One of the shovel-truck systems was selected for time studying.  Pertinent data were 
collected over a 3-hour period.  Since the Suboleski-SIUC Production (SSP) Model is a 
batch haulage model, it was used to model the shovel-truck system with good success.  
Model output shown in Table 4 indicated that approximately 123 trucks were loaded on a 
shift producing 13,674 cubic yards of subsoil.  The model also showed that about 44 
minutes per shift were lost due to the shovel having to wait on trucks.  The mine wanted 
to know how many trucks should be operated based on a particular haul distance, so the 
number of trucks was changed in the model.  The model predicted that by adding a fourth 
truck into the cycle, the productivity of the system would increase by 16 truck loads per 
shift, or a 13% increase.  The cubic yard production would increase from 13,674 to 
15,346, an increase of 1,672 yd³ or 12.2%.  Mine management was impressed with the 
model and requested an abbreviated version of the spreadsheet that could be used on a 
PDA by the mine managers in the field. 
 

Table 4.  Mine Model Spreadsheet Output for Scenarios Analyzed for Mine 3 
 

 Total   
Expected Production Rate (raw tons/shift) 23,451   
                                        (cubic yards/shift) 13,674   
Expected Mining Rate (raw tons/minute) 58.6   
                                        (cubic yards/min) 34.2   
Raw tons per Linear Foot of Advance 127   
Bench cubic yards per Foot of Advance 74   
Linear Feet of Advance per Hauler 1.50   
Shifts per Cycle 20.86 Average/Cut Average/Shift 
Number of Cuts 35 - 1.68 
Load Time (minutes) 6435.4 183.9 308.6 
Change-out Time (minutes) 791.5 22.6 37.9 
Tram Time (minutes) 31.5 0.9 1.5 
Wait-on-Truck Time (minutes) 909.1 26.0 43.6 
In-cut Delays (minutes) 175.0 5.0 8.4 
Cycle Time (minutes) 8342 238.4 400.0 
Unexpected Delays (minutes) 1251.4 35.8 60 
Trucks Loaded 2574 74 123 
Linear Advance (feet) 3850.0 110.0 184.6 

 
Two important parts of the haulage system were highlighted as part of the time study.  At 
the dump point, one truck diver was making one-point turn-arounds and dumping.  The 
other two drivers were making two- and three-point turn-arounds and they were taking 
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longer to turn around.  It was also shown that the two Caterpillar trucks were able to 
dump their load faster than the Euclid truck.  The mine engineer attributed this to the fact 
that the mine was having a hard time maintaining dump cylinders and locating new ones 
if needed.  Both points reaffirm the importance of time studying the entire system 
including the dump point, not just concentrating on the loader and its efficiency 
 

 
The fourth mine visit was conducted on March 13, 2006 and presented to mine managers 
on March 17, 2006.  This mine closed in 2004 and reopened in late 2005 under new 
ownership.  In 2003, the mine had 275 employees and produced 2.55 million clean tons.  
The mine operated three dual-crew continuous miner sections producing coal two shifts 
per day. 
 
At the time of this visit, the mine was transitioning from cable shuttle cars to battery ram 
cars as well as changing their mining pattern in panels.  Pillars in panels were being 
mined on 60-foot by 60-foot pillar centers and included perimeter mining inside the panel 
as well as around the outside of the panel.  The mine management team was interested in 
modeling a different cut sequence with crosscuts mined head-on rather than turned to 
gauge potential productivity increases.  Table 5 lists the scenarios analyzed and the 
predicted productivity increases. 

 

Mine 4: 

Table 5.  Mine Model Spreadsheet Output for Scenarios Analyzed for Mine 4 
 

 
 
Case Number and Description 

Unit Shift 
Production 
(raw tons) 

Unit Shift 
Advance 

(feet) 

Production 
Increase 

(%) 
1.  Base Case-60x60’ 3,018 507  
2.  Feeder moved up (fewer cuts) 3,260 547 8.0% 
3.  Head-on cut sequence 3,522 591 16.7% 

 
Task 5 - Present to Frontline Mine Managers:  Productivity training was presented to 
13 frontline mine managers at Mine 1 on April 8, 2005.  The productivity presentation 
was provided to frontline managers at Mine 2 on May 26, 2005.  Presentations were not 
made at Mine 3 or Mine 4. 
 
Task 6 - Present to Workers:  No presentations to hourly workforces at any of the three 
underground mines visited for the first time during the second phase of the project 
occurred.  For the most part, miners were not available due to an upswing in the coal 
market and a shortage of manpower at the mines to meet the increased demand. 
 
Task 7 – Follow-up Time Studies:  Three of the six mines visited during the first phase 
of the project were revisited and follow-up time studies conducted.  Because of issues 
outside of the control of project staff, the remaining three mines were not visited during 
the second phase of the project. 
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Task 8 – Quantify Program Results:  Time studies conducted underground at the three 
mines revisited during the second phase of the project were presented to mine 
management at the respective mines.  Details for each mine are provided below. 
 

Table 6.  Mine Model Spreadsheet Output for Scenarios Analyzed for Mine 5 

Mine 5: 
 
This was the first mine visited during phase one.  The original visit took place in 
September 2003.  At that time, the mine was transitioning from 70-foot by 70–foot pillar 
spacing to 60-foot by 60-foot.  They were also transitioning from cable shuttle cars to 
battery ram cars.  The engineering staff at the mine wanted to estimate the productivity 
increase from switching to smaller pillars and larger battery ram cars.  The mine was 
revisited during the second phase on January 24, 2006. 
 
The mine still operates five single crew (synchronous or walk-between) supersections.  
After the phase one visit, the mine also switched from a traditional room and pillar 
mining plan to a plan where perimeter or fender cuts are made between panel rooms as 
well as along the periphery of the panel.  Under the new mining plan, seven entries are 
driven forward two crosscuts and the belt and power are moved up.  Then the seven main 
entries are driven forward two more crosscuts.  Once these cuts are complete, three rooms 
are driven three crosscuts deep on the left side of the panel.  After these rooms are 
complete, fender cuts are mined into barrier pillars on either side of the rooms that 
separate each set of three rooms.  Rooms on the left side of the panel are mined during 
panel advance and rooms on the right side are mined on retreat out of the panel.  This 
saves considerable time when moving the unit to a new panel. 
 
Output from phase one and phase two modeling are shown in Table 6.  With cable shuttle 
cars and 70-foot by 70-foot pillar spacing, the mine was averaging 1,797 rtpus during 
phase one (Case 1).  When revisited during phase two, the mine was averaging 1,900 
rtpus with 60-foot by 60-foot pillar spacing and battery ram cars.  A new base case model 
was developed for conditions at the time of the second visit (Case 3).  Phase one 
modeling had predicted the mine could produce 2,058 rtpus using four battery ram cars 
on each supersection (Case 2).  Explanations were sought for why this was not being 
achieved and it was observed that ram car batteries were being changed at least twice per 
shift and sometimes three times in a shift because of age.  The project staff reported to 
mine management that replacing the old batteries with new ones and adhering to the other 
recommended efficient production practices should enable the mine to boost productivity 
another 8.3% above phase two levels to the predicted 2,058 rtpus. 
 

 

 
 
 
Case Number and Description 

 
Unit Shift 

Production 
(raw tons) 

Unit Shift 
Mining 

Rate 
(feet) 

 
Production 

Increase 
(%) 

1.  Base Case-70x70’ centers, shuttle cars 1,797 309  
2.  60x60 centers, battery ram cars 2,058 354 14.5 
3.  Phase two – 60x60’ centers, battery ram cars 1,903 353 5.9 
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Table 7.  Mine Model Spreadsheet Output for Scenarios Analyzed for Mine 6 

Mine 6: 
 
This mine was visited during the first phase of the project on March 9, 2004 and was 
revisited on March 15, 2006.  According to the Illinois Department of Mines and 
Minerals Annual Report, the mine employed 133 workers and produced 1.29 million tons 
of clean coal from the Herrin #6 seam in 2004.  The mine operates two walk-between 
continuous miner supersections producing coal two shifts per day.  At the time of the first 
visit, the mine was transitioning to larger battery ram cars and wanted an estimate of 
where productivity should be after the switch.  Table 7 provides model output from both 
visits.  Unfortunately, chlorine levels in Mine 6 coal have limited sales causing the mine 
to cut back production and limiting the usefulness of the phase two analysis. 

 

 

 
 
Case Number and Description 

Unit Shift 
Production 
(raw tons) 

Unit Shift 
Mining Rate 

(feet) 

Production 
Increase 

(%) 
1.  Base Case-60x70’, small battery ram cars 2,146 340  
2.  Large battery ram cars 2,341 371 9.1 
3.  Large battery ram cars, 4 x-cut belt moves 2,324 368 8.3 
4.  Large battery ram cars, bolting closer to face 2,365 375 10.2 
5.  Large battery ram cars, lower bolting delays 2,551 404 18.9 
6.  Large battery ram cars, cars turned around 2,728 432 27.1 
7.  Phase two – 60x70’ centers, 4 battery ram cars 1,795 296  

 

During the revisit, the mine was still operating all three units as single crew 
supersections, mainly due to manpower restrictions.  The mine did not have enough ram 
car drivers to operate sections as dual crew supersections.  Until this problem is alleviated 
productivity will remain severely restricted.  The mine had a budgeted goal of 1,800 rtpus 
(Case 8) and was well short of this goal during the revisit.  In addition to manpower 

Mine 7: 
 
This mine was visited during the first phase of the project in February 2004.  The mine 
was revisited during the second phase on July 19, 2006.  In 2004, the mine was operating 
two single crew continuous miner supersections on two production shifts and at the time 
of the revisit was operating three single crew supersections.  The mine was transitioning 
from diesel ram cars to larger battery ram cars and was trying to estimate the productivity 
increase to be gained from switching.  The mine was averaging 1,560 rtpus with diesel 
ram cars (Case 6) and modeling showed that productivity should increase to 1,700 rtpus 
with new battery ram cars (Case 1). 
 
In the fall of 2004, the mine completed a new ventilation shaft to provide air to a new 
part of the mine with the hopes that they could transition from single crew supersections 
to dual crew supersections.  Pillar spacing in mine panels is 80-foot by 80-foot and 
continuous miners are utilizing a right-hand turning sequence that is common for single 
crew supersections.   
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problems, other productivity issues such as equipment availability and section 
management were observed.  To deal with the latter problem, mine management 
requested modeling different cut sequences including cutting crosscuts head-on to 
minimize the number of turns continuous miners would be required to cut.  This model 
indicated that productivity could be increased to 1,926 rtpus by switching to a cut 
sequence that cuts crosscuts head-on (Case 9).  Scenarios analyzed during the first phase 
as well as those modeled during the revisit are shown in Table 8. 

 
Table 8.  Mine Model Spreadsheet Output for Scenarios Analyzed for Mine 7 

 

 
 
Case Number and Description 

Unit Shift 
Production 
(raw tons) 

Unit Shift 
Mining Rate 

(feet) 

Production 
Increase 

(%) 
1.  Base Case-80x100’ centers, 4 battery ram 
cars 

1,700 284  

2.  Dropping to 3 battery ram cars per section 1,562 261 -8.1 
3.  4 battery ram cars, fully loaded 1,861 311 9.5 
4.  4 battery ram cars, slower loading rate 1,644 275 -3.3 
5.  4 battery ram cars, deeper cuts 1,705 285 0.3 
6.  4 diesel ram cars 1,560 261 -8.2 
7.  4 battery ram cars, less delays 1,875 313 10.3 
8.  Phase two – Base case-80x80’ centers, 4 

larger battery ram cars 1,805 308  

9.  Phase two – 80x80’ centers, 4 battery ram 
cars, cut sequence with head-on crosscuts 1,926 329 6.7 

 

Following their participation in phase one, this mine became the first to participate in the 
Continuous Improvement Process offered as part of the project.  The project staff met 
with the mine management team on December 1, 2004 and developed a list of issues at 
the mine that needed to be solved.  The management team chose three issues: develop an 
effective method to use radios, improve clean up procedures, and improve the BTU 
content of the product and reduce reject.  Teams composed of four to six hourly workers 
from different job categories were formed with a mine manager assigned to each team to 
provide support if anything was needed by the team.   
 
The radio team met six times including a presentation to the mine management team.  
They developed a very efficient and cost effective procedure where each piece of 
equipment has a radio assigned to it and workers are only responsible for their battery.  
Each shift had a color coded lockable metal box on the unit and only the face boss and 
mechanic had a key for the box.  Inside the box were battery chargers and each worker 
was responsible for getting their battery at the start of the shift and replacing their battery 
at the end of the shift.  This minimized the number of radios the mine needed, which was 
important because each radio cost $1,100. 
 

Mine 8: 
 

The clean up team met five times and was charged with developing a method to improve 
clean up procedures used by continuous miner operators when they finished a cut.  The 



 

 

10 

mine had 24 continuous miner operators and no two used the same technique for cleaning 
up a cut.  Several operators were making three clean up passes which the team agreed 
added very minimal value to the clean up and added at least two additional minutes to 
each clean up even where the roof was good and level.  The team also identified two 
issues to be changed on new continuous miners.  First, the stand-off clamp was 
backwards.  The stand-off clamp was on top of the patch panel and was clamped above 
the water hose for the miner.  The clamp was scraping the power cable against the roof 
when the miner was moving at certain locations causing damage to the cable.  The 
maintenance crew changed the arrangement so the water hose was above the electrical 
cable, minimizing damage to the cable.  The second issue was that the chain conveyor on 
the continuous miner will not operate when the miner is in tram mode during a clean up 
pass.  This issue was discussed with the manufacturer, Joy Mining Machinery, but no 
solution was developed during the project period. 
 
The third continuous improvement team examined methods of improving product BTU 
content and reducing reject from the preparation plant.  This team met eleven times 
including a presentation to the management team.  This team was composed of both 
preparation plant workers as well as underground workers.  The team focused on two 
areas: making repairs to the prep plant and making underground miners aware of what 
they are sending to the prep plant.  When this team started meeting, the mine had just 
gained a new customer who required product specifications of 10,700 BTU/pound and 
less than 16.5% moisture.  During the 2004 year prior to this contract, the plant product 
had averaged 10,562 BTU/pound with 16.54% moisture.  To reach the new targeted goal, 
on days that a train was being loaded for the new contract, the plant sent all of the 
material that would have gone to the polishing circuit to the refuse pile.  This was 
estimated to be 5 to 10% of the mined product.  Doing so improved BTU content to 
10,622, which was still shy of the target.  The prep plant maintenance crew began 
concentrating on issues that would provide a better return, such as fixing the water 
balance problem in the plant and doing maintenance on dryers.  To get a handle on where 
the bulk of the reject was coming from, shift managers underground had their continuous 
miner operators track how many car loads of rock they mined each shift.  The number 
was surprising to them and changes were made.  When team meetings ended, the product 
was much better and included the polishing circuit product that they had been discarding.  
By the end of the project, BTU content was averaging over 10,600 BTU/pound with 
some days as high as 10,900 BTU/pound.  The mine estimated that implementing the 
team’s recommendations to lower amounts of reject coming from underground, improve 
plant performance, and recover and sell fines that were previously being rejected to the 
refuse pile, resulted in a $500,000 savings during the first half of 2005.   
 
A fourth continuous improvement team was established to set standards on how 
supersections should be operated.  This team met four times but, unfortunately, the mine 
manager left the mine for another job and his replacement did not continue the program. 
 
Task 9 – Develop a Strategic Business Plan:  The purpose of this task was to develop a 
business plan for transforming the current Miner Productivity Training Program into a 
long-term, stable, self sustaining program to help improve productivity of mines around 
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the Illinois Basin.  The plan defined the market and what the market is willing to pay.  It 
also defined the program from the standpoint of manpower requirements, costs, and how 
to measure the success of the program.  SIUC’s Dragline Training Center was used as a 
model in developing the plan. 
 
The Business Plan was completed in December 2005 and discussed with SIUC officials 
in January 2006.  They were receptive to the concept, especially since the program would 
be self-funded.  Analyzing costs of a permanent program and the market for the 
program’s products concluded that there is definitely a need for the productivity training 
products, but the market of just twelve underground coal mines in Illinois would not be 
large enough for the program to be self-sustaining.  The number of Illinois mines will be 
increasing to 15 or 16 over the next few years, but this would still only make the program 
marginally sustainable.  However, if the training program could serve the entire Illinois 
Basin (Illinois, Indiana, and Western Kentucky), then the market of 30 to 35 mines would 
be enough for the program to be self-sustaining.  The process of building the program and 
its reputation will take several years based on the experience of the Dragline program.  It 
will likely be subject to swings in the coal market as has recently occurred.  Once 
established, the program could also provide services to other types of underground 
mining such as aggregate and salt operations.  The final version of the Strategic Business 
Plan is attached as Appendix A. 
 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
Mine managers that have participated in the productivity training sessions and continuous 
improvement process have all had positive comments about the program.  Based on these 
comments, the miner productivity training is both of value and pertinent to underground 
coal mining operations in Illinois. 
 
From the experience gained during this project, the following recommendations should 
be incorporated into future training programs such as this. 
 

• Because of the number of underground coal mines in Illinois, half should be 
visited each year on a rotating schedule. 

• Mines that were visited during the first and second phases of the project should be 
encouraged to provide the training program to their hourly employees, as this is 
the group that actually determines a mine’s productivity. 

• Mines that were visited during the first and second phases of the project should be 
encouraged to participate in the continuous improvement process.  This is a 
process that most mines are implementing.  Project staff, as an outside party, takes 
on the role of a facilitator supplementing the person in charge of the continuous 
improvement process at the mine. 
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DISCLAIMER STATEMENT 
 
This report was prepared by E. Bane Kroeger, Southern Illinois University – Carbondale, 
with support, in part by grants made possible by the Illinois Department of Commerce 
and Economic Opportunity through the Office of Coal Development and the Illinois 
Clean Coal Institute.  Neither E. Bane Kroeger, Southern Illinois University – 
Carbondale, nor any of its subcontractors nor the Illinois Department of Commerce and 
Economic Opportunity, Office of Coal Development, the Illinois Clean Coal Institute, nor 
any person acting on behalf of either: 
 

(A) Makes any warranty of representation, express or implied, with respect to 
the accuracy, completeness, or usefulness of the information contained in 
this report, or that the use of any information, apparatus, method, or 
process disclosed in this report may not infringe privately-owned rights; or 

 
(B) Assumes any liabilities with respect to the use of, or for damages resulting 

from the use of, any information, apparatus, method or process disclosed 
in this report. 

 
Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its 
endorsement, recommendation, or favoring; nor do the views and opinions of authors 
expressed herein necessarily state or reflect those of the Illinois Department of 
Commerce and Economic Opportunity, Office of Coal Development, or the Illinois Clean 
Coal Institute.  
 
Notice to Journalists and Publishers:  If you borrow information from any part of this 
report, you must include a statement about the state of Illinois' support of the project. 
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Strategic Business Plan for the Mine Productivity Program
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Business Plan for the 
SIUC Mine Productivity Program 

 
Background 
 
In the fall of 2002, the Coal Research Center was awarded a research grant by the Illinois 
Clean Coal Institute (ICCI) to study Industrial Engineering Applications for Enhancing 
Underground Coal Mining Productivity.  There were several delays in getting the project 
started but seven mines operated by five different coal companies were eventually 
visited.  These visits included a comprehensive analysis of production practices followed 
by a presentation to mine management with recommendations for productivity 
improvements.  Detailed training on how to implement the recommendations was 
conducted for three of the participating companies.  The program was well-received at 
each of the participating operations. 
 
In summarizing the initial program, recommendations for unit shift productivity increases 
ranged from 10% to 34% at the various mines visited by project staff.  Assuming all 
recommendations are fully adopted, cumulative production from all of the participating 
mines would increase by an estimated 2 million clean tons of coal per year, resulting in 
$50 million of additional revenue.  This incremental production increase would come at 
no additional cost to the mines, thereby significantly reducing production costs and 
making the increased production readily marketable.  Given a hypothetical production 
cost of $18 per ton for base case pre-existing conditions and production levels, realizing a 
2 million ton cumulative increase at no additional costs would lower the cost per ton to 
$14.70, an 18.4% reduction in production costs.   
 
A follow-up project was funded by the ICCI and is currently ongoing.  The project 
involves visiting three more Illinois coal mining operations to provide productivity 
analysis and training and re-visiting the mines where the initial training was presented to 
reinforce the training and measure, if possible, productivity increases that have been 
achieved.  An additional task in the current project is to create a business plan for 
transforming this productivity training program into a permanent research and operations 
support group within the Coal Research Center.  
  
Introduction 
 
This is a business plan for building a Mine Productivity Program (MPP) to provide a 
variety of services to the mining industry.  Initially, the MPP will focus on productivity 
issues in underground coal mining.  It will provide a variety of training products to mine 
managers and mining personnel as well as offering engineering services to analyze 
current mining systems and recommend changes, where necessary, to those systems.  The 
long-term goal is for the MPP to be self-supporting through revenue generated by fees 
charged for services provided.  
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The Need for the MPP 
In the 1970s, worldwide energy issues brought an influx of new miners into a growing 
coal industry.  With this influx of new miners, training programs on mine safety and 
productivity were created and personnel were hired to implement these programs.  As 
mining equipment technology and mining practices changed and the mining industry 
became leaner, most of the productivity training programs fell by the wayside with 
budget and personnel cuts.  Instead of learning safe and efficient mining practices 
through a training program, today, most new hires are trained at the face by current 
workers.  This type of training system may be quick and efficient, but it tends not be very 
uniform and bad habits may be passed from one generation of miners to the next. 
 
Similar circumstances exist in the mining industry today, with higher coal prices resulting 
in a shortage of mine personnel.  New miners entering the workforce often lack adequate 
training, particularly on productivity issues.  Thus, there is a significant need for training 
programs that enable mine operators to fully utilize the capital they have invested in 
equipment and facilities for the low cost production of coal.  
 
Unfortunately, only a few of the industrial engineering professionals with specific 
expertise in the mining industry remain from the last industry upsurge 30 years ago.  
These few professionals trained in this area find it difficult to nearly impossible to 
provide the needed services to the estimated 700 underground coal mines in the U.S.  
This is made even more difficult with the recent rise in mineral prices and the influx of 
new workers into the mining industry.  The need and demand for productivity training 
has not been greater in the last 30 years.  The goals for many mines today are to train new 
hires on highly efficient, productive practices and to make small, incremental changes in 
productivity over and above the productivity increases gained by changes in equipment 
and mining techniques the mining industry has seen over the last three decades. 
 
Because of the shortage of professionals trained in mine productivity, one of the tasks for 
the MPP will be to build a network of staff over time to provide all necessary services to 
the mining industry.  It is anticipated the MPP will be staffed by individuals already 
working in the industry, such as consultants, or those who will be trained by MPP staff 
such as recent retirees.  As the MPP grows and covers larger areas of the country, so will 
the number and location of the staff working with the MPP. 
 
Benefits from the MPP  
The main purpose of the MPP will be to provide services to the mining industry, with 
particular emphasis on underground coal mine productivity during the first five years of 
the MPP.  In addition to providing benefits to the mining industry, the MPP will also 
provide benefits to SIUC by building and fostering relationships between SIUC and the 
mining industry.  These relationships will benefit many groups on campus that are 
directly and peripherally involved in the mining industry such as the Coal Research 
Center, College of Engineering and departments such as Mining & Mineral Resources 
Engineering, Geology, Sociology, and Workforce Education.   
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MPP Products 
 
For the short-term, there are five basic services that the MPP will market: 
 

1. Time studies and modeling 
2. Supervisor training 
3. Hourly workforce training 
4. Follow-up visits to reinforce training and measure improvements 
5. Problem solving and establishing a continuous improvement process or program 

 
Time studies and modeling: 
This service involves meeting with the management team of the interested organization to 
gather data on the production systems being used, current production rates, and which 
cycles and issues they feel are critical to their operation.  Once this data is gathered, MPP 
staff will observe the underground production systems to gather data on mining cycles 
and mine conditions.  Once the data has been collected and analyzed, it will be used to 
create a spreadsheet model of the production system.  This model is used to quantify the 
length of various segments in the overall production cycle.  The sensitivity of the 
production system to changes in the critical variables previously defined by management 
is determined by manipulating the model.  This sensitivity analysis and associated 
recommendations are then presented to the mine management team.   
 
Meeting with mine management, conducting time studies, creating and using the 
computer spreadsheet model, and presenting the results and recommendations requires 
two MPP staff members full time for three to six days at each mine, depending on 
complexities of systems and the number of production units being operated. 
 
Supervisor training: 
If the time studies and modeling are well received by mine management, they can elect to 
have the information presented to their supervisors in a training forum.  This training 
includes a comprehensive look at the production systems highlighting the most critical 
individual cycles.  The training can include hands-on use of the spreadsheet model 
generated from the data.  The objective of this training is to focus the attention of front-
line supervisors on those cycles which have the most impact on mine productivity and to 
provide them with practical information that when implemented in their daily routine will 
result in productivity improvements throughout the mine. 
 
Supervisory training requires one MPP staff member full time for one to three days at 
each mine, depending on the shift schedule being worked at the mine and the depth of 
training provided during the sessions.  
 

Productivity training can also be provided to the hourly workforce if desired by 
management.  This training is a modified version of the supervisor training designed to fit 
into a short time period, typically at the beginning of a working shift.  The goal of this 
training is to focus workers on the specific day-to-day actions they can control, which 

Hourly workforce training: 
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actions have the greatest influence on productivity, and the level of productivity gains 
that can be achieved by following recommendations for improvement. 
 
The hourly workforce training requires one MPP staff member for two to four days at 
each mine depending on the number and size of crews and the shift schedule. 
 
 
Follow-up visits to reinforce training and measure improvements: 
Follow-up time studies and monitoring will be critical in quantifying any productivity 
improvements that are achieved.  Follow-up visits will be correlated with continuous 
improvement programs if they exist at the mine.  These programs are effective at 
identifying actions that lower productivity, but most stop short of taking corrective action 
and tracking changes in production results.  Follow-up visits to the mine will allow MPP 
staff to verify that corrective actions are still in place, gather data on improved production 
cycles, update production models, and quantify the value of the program.  This 
information would be shared with mine management providing justification for the funds 
expended on the training programs. 
 
Follow-up visits require two MPP staff members for one to three days depending on the 
complexity of changes being monitored and how widespread the implementation has 
been. 
 
Problem solving and continuous improvement: 
The MPP is also capable of establishing and directing problem solving and continuous 
improvement teams.  These activities would occur on an as-needed or ongoing basis 
defined by the management team at the participating mine.  Mine management and MPP 
staff determine which issues have the most potential for improving productivity and 
profitability.  These issues are prioritized and teams of supervisors and hourly workers 
are formed to solve issues on an individual basis.  The number of functioning teams is 
decided by mine management.  MPP staff members meet with teams and facilitate their 
work on developing solutions to issues, implementing solutions in a methodical manner, 
and monitoring outcomes. 
 
Experience has shown that MPP’s time involvement is better utilized when two problem 
solving teams meet on the same day.  The number of days allocated to each mine depends 
on the number of teams that are formed and the number of issues being handled 
concurrently.  Thus, MPP time involved in this service ranges from 20 to 100 man-days 
per year per mine site. 
 
Estimate of required manpower 
 
The following table provides an estimate of the number of MPP staff man-days required 
to provide all of the services for a typical underground coal mine in the Illinois Basin: 
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Underground Coal Mine Productivity Program Services 

Number of 
Man-Days per Mine 

Time studies and modeling 8 
Frontline supervisor training 2 
Hourly workforce training 3 
Follow-up visits 4 
Problem solving and continuous improvement 26 

 
 
The Market 
 
The market for MPP services can be short-term, mid-term, or long-term, depending on 
mine location and type of mine. 

 
MPP’s short-term market would be underground coal mines in the Illinois Basin and 
those in the State of Illinois in particular.  There are currently 29 underground coal mines 
in the Illinois Basin with 12 of those in Illinois.  The first year of the ICCI-funded project 
had great success with six companies being contacted and five of them participating in 
the project.  Assuming the same level of participation throughout the Illinois Basin, the 
short term market would involve work at 24 mines over a five year time period. 

 
The mid-term market would involve expanding the availability of MPP services to all 
mines within a 500 mile radius of SIUC’s Coal Research Center.  This would include 
most of the Appalachian mines in Eastern Kentucky and Alabama, a market of more than 
250 mines.  However, not all of these mines would utilize services provided by the MPP.  
Larger coal companies such as Peabody and Consol may already have productivity 
improvement programs and personnel in place.  At smaller companies with few 
employees and low overhead, productivity improvement potential may not be significant.  
Consequently, the MPP’s targeted mid-term market is mid-sized companies that lack staff 
at corporate headquarters to create and conduct productivity training.  There are 
approximately 100 such underground coal mines within a 500-mile radius of MPP’s base 
at SIUC that would be expected to utilize services provided over a ten year time period.   

 
The long-term market for MPP services are the approximately 700 underground coal 
mines in the U.S.  All but a handful of these mines use continuous miners for 
development or production.  It is estimated that MPP services can be marketed to at least 
200 mines throughout the U.S. in a twenty year period of time. 
 
Market Strategy 
 
During the first two years of the project, finding willing participants was a challenge.  
ICCI funding enabled the project staff to provide a no-cost service to participating mines.  
This opened the door and once the project team had experience and results from one 
mine, other operations came forward and participated.  Because of this, MPP’s marketing 
strategy is to continue to seek and utilize ICCI funding to provide free services to 
interested mines in Illinois in an effort to prove the benefits of participating in the 
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program.  Already, this strategy has developed credibility for the program and program 
staff.  The short term market strategy is for the MPP to continue building relationships 
with mines in the Illinois Basin and to use those mines as references when introducing 
the service to future markets. 
 
Transitioning to a self-sustaining program will be accomplished by increasing the number 
of mines participating in the last three services provided by the MPP.  Mines that request 
the first two services will be urged to utilize and pay for the latter services offered by the 
MPP.  As the MPP grows over time, all of the services will be offered at a cost to more 
mines over increasingly larger areas.  Additional services will also be developed and 
offered to participating companies and mines. 
 
Market Forecasts 
 
Using percentages of mines participating in the first two years of the project, forecasts of 
the number of mines that will request services from the MPP can be made.   It is 
anticipated that 75% of mines in the Illinois Basin will request to have time studies and 
modeling conducted at their mine.  Of that group, only 75% (56% of total) will request 
frontline supervisory training.  Only 50% of the mines that provide training to their 
supervisors (28% of total) will also want their hourly workers trained.  Of that group, 
only 50% (14% of total) will request follow-up visits to conduct time studies and 
modeling of their improved systems.  Only 50% of that group (7% of total) will establish 
continuous improvement teams facilitated by MPP staff.   
 
The following table is a projection of the number of mines in the Illinois Basin that would 
request the services from the MPP once it is fully operational and the number of man-
days required to provide those services. 
 
 

 
 
 
MPP Services 

Number of 
Mines 

Participating 
(out of 29 

total) 

Number of 
Man-days 
per Mine 

Total 
Number of  
Man-Days 
per Service 

Time studies and modeling 22 8 176 
Frontline supervisor training 16 2 32 
Hourly workforce training 8 3 24 
Follow-up visits to reinforce and 
monitor 4 4 16 
Problem solving and continuous 
improvement 2 26 52 
  Total 300 
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Managing the MPP 
 
Initially, only two staff members will be needed to conduct the day-to-day business of the 
MPP.  The activities of the MPP will be directed by Dr. E. Bane Kroeger.  He will be 
responsible for scheduling mine visits, creating and utilizing computerized production 
models, and providing support in other areas.  Mr. Michael McGolden will be responsible 
for conducting time studies, analyzing the data from time studies and computer models, 
and providing the actual training.  As the number of mines requesting services from the 
MPP expands, so will manpower requirements.  The MPP considers graduates of SIUC’s 
Mining Engineering and Manufacturing Systems programs and recent retirees from the 
coal industry as having the best potential to fill new positions as needed by the MPP. 
 
Financing the MPP 
 
The long-term goal is to have the MPP be self-supporting through revenue generated by 
fees charged for services provided.  Fees for the services will be based on the number of 
staff members visiting a mine.  Based on current market economics, it is envisioned that a 
flat fee of $1100 per day per person will be charged to the mines.   
 
Transitioning from a research project to a research program will not be an easy task and 
will likely take a period of five years or more to reach the point of self sufficiency.  The 
current ICCI research project runs through August 31, 2006.  Every effort should be 
made to have the MPP established by that point.   
 
Three plans have been developed to transition the current ICCI project into a research 
program: 
 
Plan 1:  Have the MPP function much the way it is currently operating with Dr. Kroeger 
directing the MPP and providing assistance to Mr. McGolden on an as needed basis over 
the calendar year and supported during the summer months only by the MPP.  Since Mr. 
McGolden’s rate will be recovered through fees, the cost to the MPP would be for Dr. 
Kroeger’s time during the summer.  This cost would be approximately $30,000 for salary 
and benefits for Dr. Kroeger.  Another estimated $5,000 would be required for travel for 
Dr. Kroeger over the calendar year.  This would require approximately 35 billing days by 
Dr. Kroeger.   
 
Plan 2:  Have the MPP function much the way it is currently operating with Dr. Kroeger 
dedicating a percentage of his time (22.2%) over the nine-month academic period to the 
MPP, which would pay for two months of his time.  This would allow his two month 
salary release over the academic year to cover two months during the summer with the 
MPP paying for the third month during the summer.  This would cost the MPP 
approximately $30,000 for salary and benefits.  Another estimated $5,000 would be 
required for travel for Dr. Kroeger over the calendar year.  This would require 
approximately 35 billing days by Dr. Kroeger.   
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Plan 3:  Have Dr. Kroeger work full-time for the MPP, directing the activities and 
providing assistance to Mr. McGolden.  This would have a cost of approximately 
$120,000 per year for Dr. Kroeger’s salary and benefits and another estimated $15,000 in 
travel.  This plan would require approximately 135 billing days by Dr. Kroeger. 
 
It is likely that Plan 1 or 2 will be used during the start-up of the MPP and gradually, Dr. 
Kroeger’s percentage of time dedicated to the MPP will grow along with the MPP, 
eventually reaching Plan 3.   
 
As the number of mines participating in the MPP grows, the number of services provided 
and the number of staff members will grow accordingly.  Using the above table with 
projections for different services, the anticipated revenue from the MPP once it is fully 
operational will be approximately $330,000.  It is anticipated that it will take a period of 
5 to 10 years to reach this stage of maturity.  The anticipated costs to perform these 
services will be approximately $230,000.  The surplus will be used for advertising, 
purchasing training materials, and expanding the services of the MPP.  
 
Goals for the MPP 
 
The short-term goal of the MPP will be to continue establishing relationships with the 
underground coal mines in the Illinois Basin and provide services to those mines.  As 
time and success permit, the market will be expanded to include mines in the surrounding 
states of the Illinois Basin.  Preliminary efforts will begin to expand the number of 
services offered by the MPP. 

 
The mid-term goal of the MPP is to grow and incorporate productivity modeling and 
training in non-coal operations that also use the continuous mining cycle such as gypsum, 
potash, salt, and trona.  The program will be expanded to include productivity modeling 
and training for other types of underground mining systems such as conventional mining 
with drill-and-blast techniques used in the aggregate and base metals industries. 

 
The long-term goal of the MPP is to expand and include productivity training for all 
types of surface and underground mining operations.  This would place the Dragline 
Productivity Training Center and the MPP under the same umbrella.  The potential 
market for the MPP would be the estimated 14,000 mining operations in the U.S. 
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