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From: Cornett, Bob E - MSHA

Sent: Tuesday, October 24, 2006 10:28 AM
To: Denning, William G - MSHA

Subject: Durrant

Sometime in August, Al asked me to be involved in a conference call with Bob Murray and his
staff along with our field supervisors from Price. Mr. Murray was supposed to be wanting just to
discuss issues at the mine and what they planned to accomplish there. In this call, Mr. Murray
went over issues with the mines, Aberdeen in particular prior to his purchasing the mines, also
what his plans were to improve the mines. There were only two times during this call where Mr.
Murray got passionate with raised voice and those areas were discussing Donnie Durrant and
Tim Thompson

r. Murray also got vocal on the issue of Tim Thompson having inspectors put a closure order on
his longwall and that he complained to someone in Congress about it and that Mr. Thompson
resultantly lost his job. Mr. Murray did state that he did not have Thompson fired, but that he
would not stand by to be treated wrongly and would complain.

I met with the Murray Staff, along with Ted Farmer and Jim Martin (acting supervisor for Bill
Taylor) around September 19 at the office complex near West Ridge. Bruce Hill hosted the
meeting and the company went over an agenda. | have a list of those attendees which was 3
persons from MSHA and 13 representatives from the mines. The agenda was three pages
broken down into 1. Changes to date, 2. Future plans, and 3. Opportunities for improved relations
with MSHA. Under the third category was 1. Change in ventilation requirements in Tower
(Aberdeen Mines) bleeder recognizing the improvements since increased restrictions were placed
on the mine. 2. Elimination of D sequence as a result of ownership change. 3. More consistent
mine inspections. 4. Need to assure that all violations written are issued the day the condition
was identified. 5. Elimination of writing S&S violations for conditions that are not significant and
substantial. During the entire meeting, many times it was brought up about improving
communication and working together with MSHA. During the final part of the discussion
concerning the improved relations with MSHA, it seemed to center around what MSHA should do
to improve relations with the mine rather than any efforts by the company or collaborative efforts
to improve. When Mr. Hill concluded and asked me for any comments, | brought up issues of
improving a relationship and working together. | asked questions about concerns we have heard
the Murray group has referred to inspectors as "enemies" and not people. Also we have heard
comments allegedly that this company has gotten rid of one inspector and can get rid of more if
they need to. Then into a lengthy discussion about any attempts to have an inspector arrested. It
was pointed out that if this company has said these things or believes them, it would be difficult to
improve relations. Mr. Hill was offended and stated my comments had no place in the context of
the meeting they wanted to hold with MSHA. | pointed out that many times in the discussion it
was brought out to improve relations with MSHA and all the things | mentioned were valid points
that would hinder any improved relations if they are true.

[REST OF EMAIL REDACTED]
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S WEST RIDGE
RESOURCES, INC.

Internal Correspondence

Date: November 1, 2006
Subject: Meeting with Al Davis and Bob Cornett in Denver
From: Jim Poulson

To: Mr. Murray

At 10am Oct 31, 2006 a meeting was held in Denver with MSHA to discuss issues involving
UtahAmerican and the agency. In attendance were Al Davis and Bob Cornett from MSHA and Jerry
Taylor and Jim Poulson UtahAmerican. The follow are the items discussed my notes and comments.

e Change in enforcement standards from previously accepted standards. This includes the
increased issuance of D2 orders recently received with the arrival of Mr. Ramey. We presented
to Mr. Davis and Mr. Cornett a listing of 15 orders which had been issued in the past month. It is
clearly evident that the presence of Mr. Ramey, is overriding the change in enforcement
standards, while acting as the field supervisor in the absence of Mr. Taylor. We discussed with
Mr. Davis that the change in enforcement, without giving the operator time to comply with what
was previously accepted standards was unjust and warranted relief on behalf of the operator. Mr.
Davis committed to investigating and pulling back enforcement to allow the operator time to
comply. Mr. Davis requested a time frame for complying with the cleanup of accumulations
along the roadways. Itold Mr. Davis that in my estimation that 2 to 4 weeks would be required
and would provide him with updates as the project progressed. He emphasized that reports back
from the field office involving the clean up would be reviewed by his office. It is important to
note that I also told Mr. Davis, UET had an underground road grader coming to Utah from one of
the Eastern operations to help in this cleanup. During staff meeting today I inquired about the
where abouts of this grader, and Mr. Hill told me that no grader is coming from back east.

e We discussed with Mr. Davis and Mr. Cornett our concern about the over zealous efforts of Mr.
Ramey and the impact this could have on UEI and the possibility of Flagrant Violations for
reaped failure. Mr. Davis again commented he would look into this issue and pull back
enforcement.

e We inquired about the status of removing UEI from the D2 sequence. Mr. Davis said that his
office was acting on the direction of council involving that matter and nothing has changed. We
made it clear that on Nov. 3, 2006 Mr. Murray would be meeting with Mr. Stricklin and that Mr.
Murray would be discussing this issue. Mr. Davis said that he understood this and would act as
directed.

Redacted:
Not Responsive
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Redacted:
Not Responsive

We notified Mr. Davis and Mr. Cornett that a alternate seal approval request for the Crandall
operation would be forth coming and approval of those seals would be urgent. Mr. Davis said he
would be looking for the request and would assist.

We discussed with Mr. Davis and Mr. Cornett the restructuring of the Safety department, Diesel
maintenance, Fire fighting, New mine manager and his directs and the increased level of
accountability that is now being put into place. Mr. Davis commented highly about the reports,
he has received about the increased efforts, and level of safety concern, that has taken place since
the acquisition by Mr. Murray.

We discussed the urgent need and request his personal involvement concerning the approval of
the Alternate seals for sealing the right side of the mine. Ifeel that we still need Mr. Murray to
address the seal approval issue/process with Mr. Stricklin.

We addressed the current wooden squeeze seals/stoppings that are being used at West Ridge in
the active mining panel. These alternate seals were submitted for approval when submittal was
made for the seals for the right side of the mine._1I feel that we still need Mr. Murray to
address the seal approval issue/process with Mr. Stricklin.

We discussed the 3% bleeder draft that since has been rescinded and its effect on the Western
mines. Mr. Davis commented even though this has been rescinded it is still an issue which will be
coming back in the future. He urged Mr. Taylor and myself to participate and comment in all
upcoming meetings. It will be up to the operators to get any type of relief or help involving this
issue. Mr. Davis and his directs have no influence in the wording in these PIL or PIB’s. 1
personally believe this should go through the rule making process and MEI must pursue that
avenue.

Emergency Response Plans we discussed and Mr. Davis commented that the agency is only about
half done in the approval process. Mr. Davis commented that they are awaiting or in belief that
the ERP and the ETS will be combined or married together in some form.

UEICONG-K000001677
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EVALUATION AND CONTROL OF COAL BUMPS

Office of Mine Safety and Health Research
National Institute for Occupational Safety and Health
Centers for Discase Control and Prevention
U.S. Department of Health and Human Services

September 28, 2007



INTRODUCTION

There is general agreement that the immediate cause of the Crandall Canyon mine disaster was a
large coal bump that occurred on the moming of August 6, 2007. Coal bumps, which are sudden,
violent failures of highly stressed coal, have been a longstanding safety hazard in some mines in
the Southem Appalachian, Colorado and Utah coalfields. Typically, bumps can occur when the
roof and floor strata are strong and the mines are under deep cover. Bumps have caused many
fatalities in past decades, and were the subject of intensive research by NIOSH and its
predecessor agencies. The results of this research were transferred to the mining community,
and much of it can be found at the NIOSH mining website. A landmark document describing the
results of the research effort is Special Publication 1995-01, which is still considered the

fundamental resource on the evaluation and control of bumps.

One thing that the research clearly showed was that the most effective way to prevent bumps is
through proper pillar design. Pillars are the blocks of coal that carry the great weight of the
overburden above the mine workings (figure 1). Most pillars can be classified as either
“production pillars” that are within the mining panel, or as “barrier pillars” that isolate individual
panels from adjacent mined out areas. When properly sized, pillars provide “Global Stability”
that is a necessary, but not sufficient, condition for creating a safe area for miners to work in.
Once global stability is obtained, then artificial supports (like roof bolts) can be installed to

provide “Local Stability” and keep the mine roof safely above the miner’s heads.
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Fiéure 1. Coal pillars uport the great weight of the overburden and provide
“Global Stability.”

NIOSH has developed several computer programs to help mine planners design coal pillars. For
longwall mining, there is the Analysis of Longwall Pillar Stability, or ALPS. For room-and-
pillar and retreat mines, there is the Analysis of Retreat Mining Pillar Stability, or ARMPS.
Both of the programs are widely used throughout the U.S. The LaModel program was also
developed at NIOSH. Its originator, Dr. Keith Heasley, is now Associate Professor of Mining

Engineering at West Virginia University.

Both ALPS and ARMPS are considered “empirical” models, because they are based on case
histories of full-scale pillar performance in coal mines. Since they are derived directly from real-

world data, empirical models do not require a full understanding of the mechanics of pillar



behavior. This is a big advantage in the field of rock engineering, because it is usually
impossible to obtain reliable field measurements of the strength of the rock, or of the loads that
develop during the mining process. Another big advantage is that the output from empirical
models is a direct prediction of the likelihood of success or fajlure, based on actual experience.
The disadvantages of empirical models are that they can be unreliable when extrapolated beyond

their original data base, and they are usually only appropnate for fairly simple mining geometries.

l.aModel, in contrast, is a numerical model that is derived from the fundamental laws of physics.
Accordingly. it requires a number of material properties for the coal, rock, and gob that are
difficult to obtain. I[n addition, the output from the model is in terms of stress and rock
movement (“convergence”). Therefore, it is usually necessary to employ past experience both in

the selection of material properties and the interpretation of the results.

BACKGROUND TO THE ARMPS PROGRAM!'

ARMPS was first released in 1995, and it made three improvements on earlier pillar design
methods. First, it can evaluate a fnuch broader range of the mining geometries and pillar shapes
used in room-and-pillar and retreat mining. Second, it can estimate the “abutment loads” that are
transferred to the pillars from the “gob areas” that have been mined-out and fully extracted by
previous longwall or retreat mining (figure 2). Third, and most significant, ARMPS has been

verified with an extremely large data base actual mining case histories. To build the data base,

' Several relevant papers and much additional information are packaged with the ARMPS program, which can be
downloaded from the NIOSH website:
http://'www.cde.gov/niosh/mining/products/product6.htm




Weight to

Pillars g * weight '
- to Gob

Figure 2. Full extraction mining creates “gob areas” and causes additional “abutment
loads” to be transferred to the pillars.

NIOSH researchers visited 68 mines in 10 states, and collected hundreds of examples of
successful and unsuccessful pillar designs. In each case, the ARMPS “Stability Factor” (SF) was
determined by comparing the estimated pillar loads to the pillars’ load-bearing capacity. NIOSH
then conducted statistical analysis of the data, and based on the results suggested appropriate SFs
to minimize the likelihood of pillar failure in future designs. In essence, these ARMPS SF
guidelines make the past experience of a broad cross-section of the industry available to mine

planners in a practical form.

The casc historics included in the original ARMPS data base were primarily from mines with
relatively shallow cover in the eastern U.S. However, because mines under deep cover often
have ground control problems that are different and more severe, NIOSH undertook a special

research project which focused on refining ARMPS for them. The results were published in



2002. During this investigation, 97 panel design case histories were gathered at 29 mines located
in 7 states. In every case the depth of cover exceeded 750 ft. Thirty of the case histories were
classified as unsuccessful, ini6 of these cases the failure was due to bumps. More than 40% of

the case histories, including half of the bumps, were from coal mines in UT and CO.

The study’s conclusions are worth quoting in some detail:

“Only one failure (out of 12 cases) occurred when the ARMPS SF was greater
than 0.8 and the barrier pillar SF (BPSF) was greater than 2.0. Conversely, 30
case histories had an ARMPS SF less than 0.8 and a BPSF less than 2.0, and 60%
of these cases were failed designs. Of these 18 failed designs, 13 were bump
events. In addition, every bump case history collected had a BPSF of less than 1.9.

Based on these analyses, conservative design guidelines are proposed as follows:

e When the depth of cover exceeds 1,250 fi, the ARMPS SF of the pillars
within the pane] should exceed 0.8.
o When the depth of cover exceeds 1,000 ft, and the area is bump-prone,

barrier pillars should be employed that maintain an BPSF of 2.0.”

Table 1, which was published with the 2002 paper and subsequently included in the ARMPS
help file the complete suggested SF guidelines. [n addition, figure 3 illustrates the pillar SF

values observed in the data base, while figure 4 shows the importance of the BPSF.



ARMPS SF

Table 1. NIOSH suggested ARMPS pillar and barrier pillar SFs
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Figure 3. The ARMPS case history data base, including decp cover cases, and showing

the suggested pillar SF.
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Figure 4. The ARMPS deep-cover, strong roof data base, showing the importance of
using barrier pillars for stability. Most of the unsuccessful cases are bumps.

Using ARMPS is fairly straight-forward. On the first interactive screen, the user enters factors
including the pillar sizes, the depth of cover, the number of entries, and the entry width are all
entered in the one interactive screen (figure 5). In a second screen, factors pertaining to retreat
mining are entered. These factors include the dimensions of the gob areas, the width of barrier
pillars, and the depth of any “slab cuts™ into the barrier. Once the data _is entered, the pillar SFs
are returned instantaneously. To obtain the BPSFs, the user must page down to the “Barrier

Pillar Parameters” output screen.
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Figure 5. ARMPS input data screens.

The strength of ARMPS is not the sophistication of the calculations; rather it is in the size and
comprehensiveness of the case history data base. By using ARMPS, a mine planner can quickly
compare a proposed design to what has worked in the past at mines in similar circumstances.
However, close study of the data in figure 3 shows that there are many successes with SF less
than the recommended values, just as there are some failures with SF that exceed the
recommendations.  Therefore, the same 2002 paper quoted earlier stated that “the
recommendations in Table 1 should be considered as first-approximation guidelines which
should be tempered with other site specific variables deemed relevant based on past experience

and sound engineering judgment.”



Crandall Canyon ARMPS Analysis Conducted by Agapito Associates’

The ARMPS analysis conducted by Agapito Associates, Inc. (AAl) is described in the email
from Gilbride to Adair dated 8/9/06. The email addresses the initial pillar recovery in the North

Barrier only.

With the information provided in the email, NIOSH was able to match AAI’s ARMPS results

exactly. The NIOSH ecvaluation identified two issues with AAI’s analysis:

Dimensions of the Barrier Pillar: The four-entry development in the North Barrier had created
three rows of pillars, leaving a 130 t solid barrier between those pillars and the longwall gobs to
the north. Only two of the pillar rows were to be extracted on retreat, with the third row left to
protect the bleeder entry. Since ARMPS does not include bleeder pillars among the mining
geometries it evaluates, some engineering judgment is required to consider the bleeder pillars’
effect on the overall stability. In AAI’s analysis, the bleeder pillars are simply added to the
barrier pillar, making the total width of the barrier pillar 210 ft. This results in a very un-
conservative analysis, because a solid 210 ft bamrier has far more load-bearing capacity than a
130 ft solid pillar plus a row of 60 by 60 ft square pillars. Two more realistic alternatives might

have been to:

2 The NIOSH analysis relied on two Agapito Associates Inc reports and an email. These are publicly available on
MSHA’s website, as part of Crandall Canyon’s roof control plan., and can be viewed at the following website:
http://www.msha.gov/Genwal/CrandallCanyonRoofControlPlan.pdf
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e Add the equivalent load-bearing capacity of the bleeder pillars to the barrier, which
would result in an “effective barrier pillar width” of approximately 160 ft, or;
¢ Assume that the bleeder pillars would yield during retreat mining, so that the panel would

behave as if all three rows of pillars were extracted.

The effect of modeling a solid 210 ft barrier is to substantially overstate both the BPSF and the

pillar SF.

AAI also used 20 ft wide entries in their ARMPS models, rather than the 17 or 18 ft wide entries
that were actually planned. This conservative assumption would tend to reduce the calculated

pillar SF, but it would not affect the BPSF.

Interpretation of the Results: AAI’s discussion of the results of the ARMPS analysis indicates
that they focused on the pillar SF as the significant output parameter. They found that their
predicted SF for the North Barrier pillar recovery was 0.53, which was less than the 0.9
recommended by ARMPS (actually, the ARMPS recommendation is 0.8 for mines with strong
roof). However, they correctly pointed out that “the ARMPS database shows that industry
experience is mixed for mines reporting similar SFs at comparable depths.” Since historical
| pillar recovery at Crandall Canyon mine had been successful with pillar SFs as low as 0.37, AAI
concluded that “an SF of 0.40 is a reasonable lower limit for retreat mining” at Crandall Canyon.
According to the information available to NIOSH, AAI did not consider the importance of the
remnant barrier pillar to the overall likelthood of the success of the mining in the North Barrier.

The NIOSH interpretation of the case history database made clear that those successful designs
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with pillar SFs that were less than 0.90 also employed substantial barrier.pillars. The AAI
ARMPS results would have included a BPSF of 1.50 for the 210 ft barrier pillar they modeled,

but this finding is not discussed in their email.

AAI does discuss, in this email and in their other reports, the “need for increased reliance on
ground support,” including adding extra roof bolts, wire mesh, and Mobile Roof Supports. In
addition, the design called for mining narrower entries than in the past, and mining the top coal
to eliminate the risk of top coal falls. These precautions indicate that Crandall Canyon did take a
number of valuable steps to improve “local stability” during the mining in the North and South
Barriers. Unfortunately, such precautions do not reduce the “global stability” risk of pillar

failure.

NIOSH ARMPS Analysis

NIOSH has used ARMPS to evaluate, retrospectively, the complete sequence of events leading
up to the bump on August 6. It must be noted, however, that the official investigation of the
disaster at the Crandall Canyon mine has not yet been completed, so the data currently available
for analysis is incomplete and potentially inaccurate. Therefore, the specific quantitative

findings presented below should be considered approximate and may be subject to revision.

Figure 6 shows the initial situation before any mining in the North Barrier. The 70 by 70 ft

pillars in the mains have an SF of 0.93, which the NIOSH guidelines suggest should be adequate



12

N N
North
Barrier

-

OOO00O000000000000000CLI |
LOOOOOOOOLICC I MMIrrC West L__l
[T AIT AL AN T T AAHIT AT T | Mains [/
0 T

South
Barrier

MAMTBaaas \
\\ \\\\\\\

Figure 6. West Mains development as modeled in the NIOSH ARMPS analysis.

for the 2,000 ft maximum sustained depth of cover. The pillars are shielded from the extensive

longwall gobs to the north and south by 450 ft barrier pillars whose BPSFs are approximately 4.4.

In figure 7, development has been completed in the North Barrier. The analysis assumes that the
pillars in the mains are carrying their full load and are not transferring any to the pillars in the
North Barrier development. However, significant abutment load from the north longwall gobs is
being transferred across the Remnant North Barrier, resulting in an ARMPS SF 0.46 for the 63

by 73 ft pillars. Most important, the BPSF for the 130 ft wide remnant barrier pillar is yust 0.95.
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Retreat mining in the North Barrier does not affect the BPSF, but it further reduces the SF of the
pillars to 0.32.> This was the situation when the bump occurred in early March of 2006 that

resulted in the abandonment of the North Barrier pillars (figure 8).

? The NIOSH analysis presented in the text treats the row of bleeder pillar as if it was extracted with the other two
pillar rows. An alternative analysis, using an “effective barrier pillar width™ of 160 ft with two rows of extracted
pillars, has little effect on the pillar SF but increases the BPSF to 1.17.
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Figure 8. North Barrier retreat mining as modeled in the NIOSH ARMPS analysis. (the
model assumes that the row of bleeder pillars has yielded and shed its load).

The development in the South Barrier created pillars that were about SO ft longer than the ones
that had been used in the North Barrier (figure 9). The change increases the pillar SF by only
about 15%, to 0.52, because the strength of a coal pillar is largely determined by its least
dimension. The remnant south barrier pillar is 10 ft narrower than the one in the north, however,
so its BPSF is estimated at 0.91. Pillar recovery, which in the South Barrier involved a slab cut
into the remnant barrier, would have further reduced both the pillar SF and the BPSF. Pillar

recovery never progressed into the deepest cover portion of the panel, however.
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One other consideration in evaluating the South Barrier is the potential for load transfer resulting
from failure of pillars in the original West Mains. Once the pillars in the North Barrier have
been extracted or failed, an abutment load can be transferred across the slim 50 ft pillar that
separates the North Barrier Development from the West Mains. Under these circumstances, the
SF for the mains pillars is reduced to 0.71, while the BPSF for the S50 ft barrier is just 0.74.
Failure of the pillars in the mains could ensue, and it would result in a second side abutment

being applied to the pillars in the South Barrier, further reducing the pillar SF there to 0.35.
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In summary, the NIOSH ARMPS analyses indicate that the two remnant barrier pillars were
probably the key elements in the Crandall Canyon pillar design. The BPSFs for these structures
were about 1.0, significantly lower than the 2.0 guideline that was based on the deep cover case
histories collected by NIOSH. A BPSF of 2.0 would have required barrier pillars that were
approximately 250 ft wide. Without such substantial barriers, the pillars developed within the
original barriers are subjected to substantial abutment loads, which likely exceed their load-

bearing capacity.

Crandall Canyon LaModel Analysis Conducted by Agapito Associates

While LaModel is relatively simple compared with some other numerical models (a three-
dimensional finite-element program, for example), it is considerably more complex than ARMPS.
Unfortunately, because of the time required, NIOSH has not yet completed a LaModel analysis
of Crandall Canyon mine, though some preliminary results are attached. NIOSH has, however,
conducted a thorough evaluvation of the AAI LaModel results, it is possible to identify several

reasons why those results proved to be so misleading.

The AAI analysis was conducted in three stages. The initial report, dated July 20, 2006,
addresses the development of the initial four entries in the North Barrier. This report contains
the most details about the modeling technique. The email of 8/9/2006, in addition to containing
the discussion of ARMPS, also shows LaModel results for the planned retreat mining in the
North Barrier. The final report, dated April 18, 2007, describes LaModel results for retreat

mining in the South Barrier.
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The NIOSH evaluation focused on two main areas:

¢ Values of input parameters used in the models, and;

o Interpretation of the results

As a numerical model, LaModel requires many more input parameters than does ARMPS. These

include:

o The stiffness and lamination thickness of the overburden;
o The stiffness of the gob, and;

s The strength and post-yield properties of the coal.

The first two of these affect how the abutment loads are distributed, while the third controls the

ability of the coal to carry those loads.

Prof. Heasley, the developer of LaModel, has included default values for these parameters in the
“Coal Wizard” and “Gob Wizard” that are incorporated into the program. The coal properties in
particular are linked to the coal strength parameters used in ARMPS. These include an “in situ
coal strength” of 900 psi, which is the value that was assumed for all the case histories within the
NIOSH case history data base. Coal strength has been the subject of controversy for many years,
but a comprehensive NIOSH study completed in 1996 showed that ARMPS was much more
reliable when a uniform coal strength was used for all seams then it was when seam-specific coal

strength values were obtained from laboratory tests.
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In their LaModel analyses, AAI employed an in-situ coal strength of 1,640 psi, a value almost
twice as great as the LaModel default of 900 psi. It is not clear from the AAI reports how this
value was determined. AAI has conducted at least four prior modeling studies at Crandall
Canyon mine going back to 1996 (see the footnotes to page 3 of the July 20, 2006 AAI report),
and those studies may be the source of the strength value. Since the pillar strength in LaModel is
directly proportional to the in situ coal strength, using the 1,640 psi value greatly increases the

pillars’ load bearing capacity in the model compared to the default coal strength of 900 psi.

AAI used elastic elements when modeling the remnant barrier pillars, according to information
available to NIOSH. Elastic elements do not yield at any load, and the model results show
unrealistically high stresses in excess of 30,000 psi developing near the edges of the remnant

barrier pillars (figure 10, July 20 2006 AAI report).

The high strength of the coal elements employed in the AAI models means that very little load
transfer takes place within the models. The same figure 10 cited above shows that the abutment
load from the longwall gobs ts almost entirely dissipated within 100 ft of the gob edge, leading
AAI to conclude that “stress conditions are expected to be controlled by the depth of cover and
not by the abutment loads.” Within the panels, the AAIl models indicate that even yielded pillars
carry very high loads. For example, on page 6 of the April 18, 2007 report, a half-extracted
pillar within the North Barrier is shown as almost entirely “yielded.” Yet the figure on page 5
(reproduced here as figure 10) seems to show that the same remnant is carrying stresses

approaching 10,000 psi!
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Figure 10. LaModel result shown on page 5 of the AAI report dated April 18, 2007,
showing a very highly stressed, partially extracted pillar.

These model results are certainly very different from the empirical rules-of-thumb that have been
derived from numerous studies and observations. For example, the standard empirical abutment
load distribution formula indicates that more than 400 ft of coal would be required to fully

dissipate an abutment load under 2,000 ft of cover.
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In the initial report, AAI focused on the “convergence” observed in the model to predict whether
mining conditions would be acceptable. Based on analysis of a nearby, historical pillaring area,
they concluded that “2.0 inches of convergence is considered an indicator of potential roof and
rib instability in the model.” It appears that, prior to the bump in March 2007, AAI was using

the model mainly to predict areas of “local stability” rather than pillar failure.

The final, 2007 report, does nqt mention convergence, however. Instead, it correlates
“significant yielding,” “high stress conditions,” and “overloading” observed in the model with
potential bump conditions. Longer pillars are judged to reduce risk because they will “help
isolate bumps to the face.” There is a conspicuous lack of a specific, quantitative design

criterion, however.

The AAI LaModel analysis suffered from two limitations. First, without conducting extensive in
mine stress measurements or stress mapping, there was no way to confirm whether the
distribution of stresses within the model accurately reflected the true situation underground.
Second, even if the model’s predicted stress and convergence were known to be correct, it might
still be difficult to correlate either of them with the potential for success or failure of a particular
design. The uncertainties associated with rock mass properties and failure mechanics mean that
numerical models must be firmly tethered to past experience if they are to be used to design mine

layouts.
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NIOSH Preliminary LaModel Analyses of Crandall Canyon

NIOSH has prepared a LaModel grid based on the geometry shown in figure 9. Models have
been run to illustrate the effect of changing the coal strength on the results. LaModel provides
cross-section plots of the “pillar strain SF,” which is a measure of pillar stability but is not
directly comparable to the ARMPS SF. Figure 11 shows that when 1,640 psi is used for the in
situ coal strength, none of the pillars in the South Barrier have yielded, and in fact they seem to
be maintaining pillar strain SFs that are above 1.5. Reducing the in situ coal strength to
1,250 psi reduces the pillar strain SFs to approximately 1.0, which might be considered
marginally stable. When the default value of 900 psi is used, all the pillars in the West Mains
fail, and a portion of their load is transferred to the South Barrier development pillars. The
calculated pillar strain SEs for the pillars in the South Barrier are all below 0.5, and are indicative
of significant distress. Clearly the value selected for the in situ coal strength has a very large

effect on the model results.

* South Remnant North Remnant
Barrier

oBarrier o

.. South Barrier
Development

Pillar
.| Strain |

Plllar Strain SF (Strain Safety Factor)
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Distance Along Cross Section
Figure 1. LaModel results with an in situ coal strength of 1,640 psi.
Only one pillar has a LaModel pillar strain SF less than 1.0.
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Figure 12. LaModel results with an in situ coal strength of 1,250 psi. Most pitlars have LaModel
pillar strain SFs of approximately 1.0.
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Figure 13. LaModel results using the default in situ coal strength of 900 psi. Most pillars
have LaModel pillar strain SFs that are well below 1.0.
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Summary

The NIOSH analysis using the ARMPS program indicates that an elevated risk of bumps was
present in the Crandall Canyon West Mains area, due to the deep cover and the low barrier pillar
stability factors (BPSF) of the remnant barrier pillars. Table 2 shows that the (BPSF) and the
pillar stability factors (SF) at Crandall Canyon were significantly lower than the values that
NIOSH has published®. The NIOSH findings and suggested stability factors are based on its

study of retreat mining experience at nearly 30 deep-cover room-and-pillar coal mines.

Table 2. Summary of stability factors

NIOSH
. . Crandall Canyon | NIOSH Suggested | Crandall Canyon
Pillars Evafuated | Figure| /o ipg pillar S| Minimum SF | Barrier Pillar SF |, SU8gested
Minimum SF

West Mains 6 0.93 0.8 4.40 2.0
North Barrier 7 0.46 0.8 0.95 2.0
Development
North Barrier Retrcat [ 8 0.32 0.8 0.95 2.0
South Barrier 9 0.52 0.8 0.91 2.0

evelopment
South Barrier 9 015 0.8 0.91** 2.0
Development*

* Assumes failure of Main West pillars
**For the 50 ft barrier between the West Mains and the South Barrier Development

The consultants employed to evaluate the pillar designs at Crandall Canyon placed their primary
reliance on the numerical model LaModel, according to the information available to NIOSH.
LaModel’s results can be highly sensitive to changes in the material properties, particularly the
coal strength. In addition, there are no universal guidelines for relating the output from LaModel

to predicted mining conditions underground. For a numerical model to be useful for engineering

¢ Chase FE, Mark C, Heasley KA [2002]. Deep Cover Pillar Extraction in the US. Proc. 21 Intl. Conf on Ground
Control in Mining, Morgantown, WV, pp. 68-80.
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design, it must provide a reasonably accurate representation of the stress distribution in the mine.
Moreover, the ability to rely solely on the results of numerical modeling in mining applications
can depend upon the accurate selection of material properties and the interpretation of the
model’s results. The uncertainties associated with rock mass properties and failure mechanics
underscore the value of incorporating case histories and other past experience into the numerical

modeling process, and into the design of mine layouts.
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February 7 2007

UNSAFE BEHAVIOR:

With the current unpredictable rolling out rib conditions we are experiencing in Main
West, an unsafe behavior observed at times of servicing or performing mechanical repairs
on face equipment near the face or in past the last open cross cut area.

This is were most of these large roll outs occur. Servicing equipment in these areas
should take a little more precautions. With having ventilation curtains covering possible
hazardous rib conditions and causing blind spots, along with exposure on the off operator
side of the C/M to a possible hazardous struck by, or possible pinch point condition.

WHY WAS IT DONE THIS WAY?:

Most all mechanics are carrying a Ped light only. This makes having the option of moving
the C/M manually back to the last open cross cut or back to an area were the rib
conditions are safer. The time of removing covers and hooking up to umbilical or
manually takes a little extra time and our time is very limited to complete section
servicing, therefore unesasairy risks have sometimes been taken.

SUGGESTED CORRECTIONS:

The option my partner and I have taken on, is I found and rebuilt a spare pto light that
was not in use and on day shift when the known task of servicing all section equipment in
the allocated two hour window is to bring in two lights, the ped and the pto. This makes it
very quick to set up back in the last open or back near the last open were the rib
conditions are much safer at the present mining conditions.

The only problem with having two lights now is that a lot of times the pto light will be
taken by other shifts or operators, and therefore is not always available. When this occurs
the time to connect to umbilical or manually should be taken to ensure working back in
the last open or back around safer rib conditions. It would also save a little time and
would be helpful if the night shift C/M operator took this into consideration when parking
the equipment, because the operator’s know better than anyone of the present and current
conditions.

Respectfully your,
Mechanics

2MSHA14011
UEICONG000021325
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Printed On: 3/5/2007

Inspection Report - IE/PV i 20070

Inspection Number: SWF121406
Fiscal Year: 2007

Mine Name: Genwal Period Type: Quarterly
Mine Owner: Andalex/IPA Period End Date: -33-+2007 12/?[106
Inspector: SteveFalk ¢y Active Faces: |
Operator: Genwal Accompanied By:
Operator Rep: Finalize Date: 3/5/2007

Remarks: On Thursday, December 14, 2006, 1 (Stephen Falk) inspected the Crandall Canyon Mine. The owner/lessee is 50/50
percent Andalex Resources and Intermountain Power Agency. Tom Hurst, Mining Engineer for Andalex was my

company rep.

The sale of Andalex is complete to Bob Murray's Utah American. They are going to keep the Andalex, Genwal and
West Ridge names and companies, who will be subsidiaries of Utah American. A lot of changes have happened. The
longwall in South Crandall was halted in mid-August and haul over to West Ridge. The machine will be used on the
first panel on the north-west side. This longwall machine has the ability to mine 5.5 feet of coal and the start up face at
West Ridge is quite low. The development section was also removed and sent to various other Utah American mines.
Mine plan change was submitted to us and we oked the withdraw of the longwall but asked Andalex to update the R2P2
with timing or give more information to justify deletion of all recoverable reserves. Genwal will come in with a new
plan for mining much further down the road. So right now Genwal is down to one section. This section finished pulling
the South Mains pillars and is now mining out west parallel to Main West in the north barrier. All the other crews have
been moved to other operations. South Crandall Mine is idled but is ventilated and maintained.

The one mining section was visited. Conditions were noted and spot measurements were taken of the section workings.
These measurements will be compared with the submitted monthly production maps to verify volumes for monthly
production verification. These spot measurements are shown on the attached maps to this report and will be transferred
to the monthly production maps. Genwal is mining according to the approved mine plan and no incidents of non-
compliance were noted. The section visited follows below:

Main West North Barrier, Hiawatha Seam, Crandall Canyon Mine, Federal Coal Lease UTU-68082

Genwal finished up the pillars in South Mains in October. The crew went right to work setting up the section to drive
-entries in the north barrier of Main West. The crew notched off 3 crosscuts north off of Main West at crosscuts 108, 109
and 110. The first crosscut north is 80 feet center to center. From there, they have mined 3 entries west on 92 entry
centers and 80 foot crosscut centers. The original barrier north from Main West up to old longwall panel #12 (1st West
headgate) was 450 feet. The new 3 entries in the barrier now would leave a 130 foot barrier to the north gob. They
connected up with Main West in each crosscut from 108 through 118. Beyond 118, Genwal just drove the three entries
out west without connecting up with the crosscuts to Main West. This was due to the seals erected just inby crosscut
118. If they connected up with Main West inby the seals, they would have to reestablish ventilation through all of Main
West. They are now out to crosscut 129. The top or north entry (#4) is the return, # 3 the belt and 2 and 1 the intakes.
Coal height is running 9 to 10 feet with the floor in coal of a foot and in pretty good shape. The roof has some
laminated top in some areas. Mining height is running about 8 feet. Production is coming from two shifts a day but is
running all seven days a week. Tonnages are getting close to 50,000 tons a month. Genwal is going to try and mine all
the way out to the fault and then try and get approval to pull back some if not all three pillars. Measurements are shown

on the attached map.
Leases
Lease Number Lessee Assignee Status
ROW-UTU-6683 Terminated
ROW-UTU-7797 o - Producing
SL-062648 ln:rmountain Power Agency &  Genwal Activch ine Works
State ML-21568 o Producing

.
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State ML-21569
U-54762 Andalex
UTU-68082 Andalex

UTU-78953 Andalex

Was approved plan reviewed?

Was I&E plan reviewed?

Was PV plan reviewed?

Was previous inspection reviewed?
Was mine status reviewed with MSHA?
Was approved plan followed?

Was a noncompliance encountered?
Was an undesirable event encountered?

Was the reported production acceptable?

Close Out Discussion:

Genwal
Genwal

Genwal

Yes

Yes
No
Yes
No
No

Yes

Active Mine Works

Active Mine Works

Producing

Producing

This section is mining coal that was not considered minable in the previous plan as Main West was taking weight from both side gobs and
Andalex prior to Utah American sealed up Main West at crosscut 118 back in late 2004. Told Tom Hurst that BLM is pleased to have them try for
coal that was thought unminable but | warned them to beware of the depth above the ridge and mining a barrier pillar that has been sitting for a
number of years. Pulling pillars will be interesting if even MSHA will ok a ventilation and roof control plan for the section.
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* Printed On: 7/12/2007
Inspection Report - IE/PV Period au07.2
Period End Date: 4730/2067 '5/31/07

Inspection Number: SWF022707
Fiscal Year: 2007

Mine Name: Genwal Period Type: Quarterly
Mine Owner: Andalex/IPA
Inspector: Steve Falk <,VF Active Faces: |
Operator: Genwal Accompanied By:

Operator Rep: Finalize Date:  7/12/2007

Remarks: On Tuesday, February 27, 2007, I (Stephen Falk) inspected the Crandall Canyon Mine, operated by Genwal Coal
Company, a subsidiary of UtahAmerican Energy, Inc.. UtahAmerican is a 50 % owner along with Intermountain Power
Agency, of the property and lessee of record. Tom Hurst, Senior Mine Engineer, was my company rep.

Just one section is at this mine and personnel are being transferred to other UtahAmerican mines. The section is in the
north barrier to Main West. Very little of the coal remains. This section is trying to pull all the remnant coal in the
Main West area. Besides the west main pillars and barriers, the only other coal blocks remaining is in the 2nd North
area and only if they can mine 5 to 6 feet of clean coal and keep production rates up with one miner section. South
Crandall Mine is idled but is ventilated and inspected. Total personnel is down to about 60. The one section is run on a
4 day 10 hour shift with 2 shifts going and a overlapping maintenance shift. Then they have one super weekend shift of
3 day 12 hours. But it seams that Genwal will just finish out with this one section until Lila Canyon comes on line.

The one mining section was visited. Conditions were noted and spot measurements were taken of the section working
faces. These measurements will be compared with the submitted monthly production maps to verify volumes from
monthly production verification. These spot measurements are shown on the attached maps to this report and will be
transferred to the monthly production maps. Genwal is mining according to the approved mine plan and no incidents of
non-compliance were noted. The section visited follows below:

North Barrier Section, West Mains, Hiawatha Seam, Federa} Lease UTU-68082

This section finished driving 4 entries on 92 foot entry centers and 80 foot crosscut centers. These were driven in the
north barrier pillar between Main West and mined out longwall panel # 12. The barrier pillar is 450 foot wide which
accommodates the 4 entries. This leaves only 130 foot barrier to the north longwall panel. This section started out back
at Main West crosscuts 108 - 110 and drove out to crosscut [58. Here the section starts to dip down to the west before
the Joe's Valley Fault. At this place, the section experienced large inflows of water. They could not control it enough
with pumps. We think this is water flowing through fractures close to the fault, draining the gob to the north. Crosscut
158 is about 400 feet short of the bleeder entries along the fault. With the water coming in too fast, the company
stopped advance at this point and began pulling pillars back. They got a special pillar plan approved by MSHA to pull
the south two of three pillars and have the return out the north most entry. So far, the crews have pulled 18 pillars or 9
rows. Currently they are pulling the pillars between crosscut 149 and 150. I have been concerned about pulling pillars
in this environment with mining a narrow block with little coal barriers to mined out blocks on both sides. Fortunately,
the beginning depth on the west end toward the Joe's Valley Fault is somewhat shallow starting at 1300 feet. So far no
inordinate pillar stresses have been noted, though thing should get interesting soon. The face is under 1600 feet of cover
now and will increase to over 2000 feet by crosscut 139. The working face looks ok and coal is good. There is some
cap rock in the roof that is not holding up during mining. Coal height is running about 9 feet. The rate of retreat mining
is well ahead of water build up as the seam has a incline down to the west fault starting with pillar row 144, so the water
is running down to the end of the entries. Measurements are noted on the attached map.

Leases

Lease Number  Lessee Assignee Status
ROW-UTU-6683 Terminated
ROW-UTU-7797 o - - 7 Tenni;);ted
SL-062648 Ermountain Power Agency & Genwal N Active Mine Works
State ML-21568 o Producing
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State ML-21569 Active Mine Works

U-54762 Andalex Genwal Active Mine Works
UTU-68082 Andalex Genwal Producing
UTU-78953 Andalex Genwal Producing

Was approved plan reviewed? Yes

Was I&E plan reviewed?

Was PV plan reviewed?

Was previous inspection reviewed? Yes

Was mine status reviewed with MSHA? No

Was approved plan followed? Yes

Was a noncompliance encountered? No

Was an undesirable event encountered? No

Was the reported production acceptable? Yes
subrptImages
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Crandall Canyon (6-5-07)

In an ongoing effort to improve the production at the Crandall Mine while
maintaining a compliant and safe operation, there are several problems and possible
solutions that need to be looked at. Our biggest limiting factor is manpower. It is very
well understood that a single unit mine is very difficult to stay competitive. While at first
glance, the amount of manpower already here at Crandall may seem excessive for a
single unit mine, and the possibility of additional people even more so. We need to look
at the unique situation Crandall is operating under and some of the trends we are seeing
due to manpower issues.

We have recently had 3 time studies that have been a good tool to identify some
obvious problems. We need some additional time studies (which are already requested)
to get a better “overall” look at what is happening. While all of the time studies show a
significant amount of time waiting on shuttle cars. What they do not show is that much
of the time they were cutting the only face that was bolted. So if two cars were utilized
the delay is now shown on the bolter. With the staffing right now, the supervisors are
constantly balancing where the people are placed to best maximize the situation.

Crandall is a very old mine with extensive old works and areas that need regular
attention. This is far from a punch mine with limited reserves and workings. We are
currently developing in a longwall barrier with cover in excess of 2,000°. The daily
routine of mining coal consists of more clean-up and dusting than usual, due to the
constant bumping and sloughing of the ribs along with additional bolting. We would like
to take care of this without taking away from the actual production. Unfortunately, this is
not possible because everyone that is in the section is already running a piece of
equipment related to mining in the face. It is becoming more and more common to have
to shut down production to take care of compliance issues. Most of these issues are in the
face area or the immediate outby area. We are seeing on an average of 8 hours a week
directly linked to cleaning and dusting and another 8 hours where we run one car while
we take care of this. This is on top of the 2 hours a day the mechanic is not in the section
when they are mining coal. The mechanics start two hours early to service equipment
and do small repairs during the short window of down time. Shutting down the
production is a problem, allowing things to get to the point that it constitutes shutting
down to be in compliance is a bigger problem. This is a direct result of not having the
people to take care of it while we are producing coal. The addition of one faceman on
each shift, ( highlighted in purple on the proposed manpower sheet) would virtually
eliminate this. As the latest time study on the 17" showed we loose about 20% of our
loading time when the miner operator and car drivers have to set up their own face.
When the 3 time study’s have shown that an average of only 15.5% of the time is spent
loading, a possibility of increasing even a portion of the 20% lost on mining time, it
would greatly increase our tonnage.

If everyone is in there respective position we have 2 bolter operators, 2 shuttle car
operators, a miner operator and a mechanic. When the mechanic is not available we are
forced to either run one car or run 2 cars and have the mining crew set up their own faces.
Either scenario costs us tonnage.

In reality the mechanic is only available to be the faceman about 40% of the time.
During the 60% of the time the faceman job is not being taken care of by the mechanic,

UEICONG-K000013102



the options are to run one car or have the miner and shuttle car operators set up faces.
Neither is a productive alternative. | have shown what the time study shows on setting up
the faces. The running of one car is even worse. Between the 2 time studies we lost an
average of 32 5% of the time waiting on a shuttle car. Again, we averaged 15.5% of the
time actually loading, so adding even part of this time is a substantial gain in production.
We averaged [Jfons of coal per minute of run time, by gaining even 20 minutes a shift
of load time we could increase the tonnage by [ tons a shift. With an average income
of [l 2 ton that is [ shitt or I 2 day.

We currently have 2 outby mechanics. This 1s total, ocne mechanic on 2 of the 4
shifts/rotations. So there are 2 shifts/rotations that do not have an outby mechanic. This
leaves the mechanic in the section on his own for most breakdowns along with his
faceman duties. There are 422 different items throughout the mine that need either a
weekly, monthly or both check done on them. The maintenance department is simply
spread (oo thin to take care ol the permissibilily that and take care ol the [aceman job as
well. Our equipment is showing the signs of the lack of artention, the section is also
showing the signs of the lack of attention. Consequently our production is suffering
because of it.

The people assigned to the outby are being used in the section when possible, at least
one person 20% of the time. We have a big infrastructure that takes time and manpower
to maintain. The pre-shifting alone takes 3 people 3 hours on day shift and 3 people 6
hours on the night shift to complete. It is a constant juggle of people to fill priorities.
Due to the people off on short or long term and normal personal time we have been
forced to run at times by using the maintenance foreman and shift foreman to either
preshift or operate equipment in order to run at all.  This obviously affects the way the
mine is maintained. The shift foreman and maintenance foreman are critical positions
that cannot be substituted for hourly labor. In fact these two are making [jfjan hour
and are doing a job that could be done by a person making - and hour. The|jjjjlvrer
hour difference in pay is a big difference, yet it is only a fraction of the problem it creates
by these men not doing there own job all the time.

As I mentioned above, “if” everyone is in their designated area. The hard truth is that
we do not have everyone at work that is scheduled to be there. There are 616 man shifts
of vacation and personal time that have not yet been used. With 204 days left in the year,
this equates to an average 1.4 people oft on each rotation for the remainder of the year in
vacation and sick leave. This 1s not only hurting the production, but the compliance is
not being kept at a standard that we should be comfortable with. We also have 4 people
on STD or WC. This puts us over 2 people off every shift every day for the rest of the
year.

We are keeping 2 balting machines in the section (hat could be a big benelil il we
had people to min them or maintain them. As it is we have a significant amount of down
time waiting on the bolter. If we were staffed different it could give us some options of
running cither 2 bolters or 2 cars, all of the time. An additional option could cven be to
utilize a third car in some areas. This is also enabling the mechanic to do pre-
maintenance work and keep the equipment in good working order. These options, as well
as keeping up on the ever growing compliance issues make it critical for additional
people.

UEICONG-K000013103



A short time ago, we had some serious belt issues. We were able to add 2 belt
mechanic people. These 2 people have made a huge difference in our belt availability,
directly impacting the amount of coal mined. Unfortunately we waited toe long to put
them on and it took several weeks of catch up before we were able to see the positive
results. We do not want to repeat this mistake.

I am also leery of putting on just a portion of these people. We need enough people
to make both an immediate difference, as well as, a long term difference.

Our current manpower is 67 people with 63 of them being active and 4 being on STD
or WC. These 4 people are shown in vellow on both the proposal sheet and the current
sheet. 1s a section foreman who hurt his back. He has made no recovery
progress in the 5 weeks he has been off. His return to date, if ever, is months away.

is another back injury. He indicated that his Doctor does not see him ever
getting a full release. [ BB v <nt on STD this week for a chronic hand injury. This
is the third time he has been ofl [or this. He is pursuing a lawsuil against his Doclor and T
do not think he will return this year, if he ever does return. ||l has been off for
two months and is planning to return within 2 weeks.

My proposal would be to increasce the manpower to 71 active people at Crandall. This
1s adding 4 faceman, one per shift. It also has an additional person on one of the 4 shifts
on the outby, this makes all the crews equal and is a void that has left us unable to
maintain the same tonnage from this crew that the other 3 crews have achieved. The new
positions are shown in purple on the proposed sheet.

I reviewed the production and cost numbers for the month of April. In addition, 1
had accounting help with some scenarios if we were to add 5 people. We produced
I tons in the month of April, the total cost per ton wasjjj} Using the same
fixed and supply costs plus adding 5 people at afjan hour average rate plus all the
benefit factors. We would have to mine an additional to realize the same cost
per ton. My expectation would be to gain [JJjffons, thus putting the possible cost per
ton down to M per ton. The spread sheet accounting prepared is attached.
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Redacted:
Not Responsive

Crandall

Crandall ﬁnis.hcd-tons ahead of budget for the month and J per ton better than budget.
The variance is duc to improved top and cutting conditions. Tn addliion, staffing the section
where three shuttic cars could operate all of the time has had a significant impact. The ash is
very good and in lhe. peroent range. .
We are now pillaring and the conditions are favorable. However, we are 6 x-cuts from
retreating into the heavy cover. The top remains good, but significant sloughagc is occurring

outhy the (acc. .

Redacted:
Not Responsive
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Longwall mine information:

Mine name Crandall Canyon
Location Huntington, Utah.
Owner Murray Energy

Geology overview

Depth of cover 800" —2,500°
Recoverable reserves ... Mt

Seam

Seam height —Varies from-.

Cutting height

Latest production figures

Budget for year (fiscal or calendar)

Year to date -tons a year

Date longwall mining
started

Longwall block dimensions | Panel Width:
Length:

Shearer Model
Drum diameter: M/G..., T/G ...
Installed power:

Roof supports

?-leg chock shield, number:
Yield load

Working range: ...

Control: ...

Face conveyor

Model

Width/chain size:

Chain speed and manufacturer:
Motors

BSL and crusher Model

Crusher:

Clearance: conveyor?
Strata Control Number/type of roof bolts:

Development equipment

Spacing:#6 rebar 5’ resin grouted bolts. 6 bolts per row.

Shifts

Daily hours worked: ...24 hours 7 days a week. 12 hour

shifts
number of employees: ...67

UEI-CONFIDENTIAL
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REDUCING THE RISK OF GROUND FALLS DURING PILLAR RECOVERY

C. Mark
F. Chase
D. Pappas
Natl. Inst. for Occuptnl. Sfty. & Health
Pittsburgh, PA

ABSTRACT

Pillar recovery has been associated with nearly onethird of roof
fall fatalities in underground coal mines during the past decade. Safe
pillar recovery requires global stability and local stability. Global
stability is addressed primarily through pillar design. The local stability
risk factors include cut sequence, the final pillar stump, supplemental
supports (timbers vs. Mobile Roof Supports (MRS)), roof bolting, and
many others. The National Institute for Occupational Safety and
Health (NIOSH) has evaluated each of these factors through field
research and analysis of accident statistics. The paper discusses
design methods and technologies that have been transferred to the
mining community and implemented.
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INTRODUCTION

During the year 2001, nine roof fall fatalities occurred in the U.S.
Of the nine, three occurred during pillar recovery operations.

Unfortunately, 2001 was not an unusual year. A NIOSH report
(Mark et al., 1997) found that in 1993 pillar recovery accounted for
about 10% of all U.S. underground coal production, but was
associated with about 25% of the roof and rib fatalities between 1989-
96. During the decade 1992-2001, there were a total of 100 groundfall
fatalities (roof and rib) in U.S. coal mines. Of these, 27 occurred
during pillar recovery operations.l Six of the incidents resulted in

1These statistics actually underestimate the number of deaths
associated with pillar recovery. In two instances, one in Utah and one
in West Virginia, miners were killed by shuttle cars as they attempted
to flee premature roof collapses. Both fatalities were classified as
“machinery” accidents.

double fatalities.

Pillar recovery creates an inherently unstable situation. Man-
made supports cannot carry the full weight of the overburden. The
roof at the pillar line is subjected to severe stresses and deformations.
The ground will cave in, the only question is when. Safety requires
that the roof be kept up until the miners have completed their work
and left the area.

A wide variety of mining techniques are used to accomplish pillar
recovery. It seems evident that certain pillar recovery techniques, or
certain aspects of the pillar recovery process, may be riskier than
others. The goal of this paper is to isolate the most significant
hazards, or “risk factors,” associated with pillar recovery, so that the
overall level of risk can be minimized. Risk factors are divided in two
main groups:

1. Global Stability: Prevention of section-wide pillar failure.
2. Local Stability: Prevention of roof falls in the working area.

During the past several years, the regulatory agencies and many
mine operators have been very pro-active in implementing new safety
technologies to reduce the groundfall risk during pillar recovery. For
example, the use of Mobile Roof Supports in the U.S. has increased
substantially. However, the purpose of this paper is not to highlight
any specific innovation or regulatory action, or to make comparisons
between mining regions. Rather, it focuses on the technical ground
control aspects of pillar recovery.

PILLAR RECOVERY DEMOGRAPHICS AND ACCIDENT RATES

As part of this study, MSHA Roof Control Specialists and
Supervisors from every MSHA District were asked to provide
information on pillar recovery practices in each of the mines they
inspected. The data included whether the mine extracted pillars, what
pillar recovery method they most commonly employed, whether the
pushout was recovered, and whether the mine used Mobile Roof
Supports.

The information was then linked with the MSHA accident and
employment database (MSHA, 2002) for the year 2001 (table 1). In
all, retreat information was available on mines that produced 380
million tons underground in the U.S. during 2001. There were 674
room-and-pillar mines (both retreat and non-retreat) in the data base,
and they produced 49.6% of the underground tonnage. The Roof



Table 1. Demographics of pillar recovery in the US in 2001

Summed hours Summed tons Ground fall
Mine Grouping (millions) (millions) Tons/hr injuries/200 Khrs
Longwall Mines 30.33 191.2 6.31 0.81
Room-and-Pillar, Non-Retreat 12.42 56.1 4.52 1.79
Room-and-Pillar, Retreat 25.99 108.0 4.16 1.60
ALL MINES 74.361 379.61 5.10 1.35
Type of Retreat Mining
Full Pillar Recovery 15.14 68.39 4.52 1.85
Partial Pillar Recovery 6.35 22.15 3.49 1.29
Both Full and Partial 4.49 17.47 3.89 1.20
Cut Sequence
Left-Right 8.77 41.18 4.70 2.14
Outside Lift 4.90 20.65 4.21 1.10
Other Known 0.84 3.24 3.85 2.61
Pushout Recovery
Recover Pushout 7.25 33.97 4.69 2.07
Do Not Recover Pushout 14.66 56.14 3.83 1.35
Mobile Roof Supports
R&P Retreat, With MRS 8.96 42.16 4,71 1.67
R&P Retreat, Without MRS 12.28 46.07 3.75 1.53

1otals include contributions from room-and-pillar mines whose retreat status is unknown.

Control Specialists provided data on 524 mines that produced 87% of
the room-and-pillar tonnage. Mines that were known to practice pillar
recovery accounted for about 108 million tons, or 58% of the total non-
longwall production.2 Assuming that pillar recovery typically accounts
for about one-third of the production at these oom-and-pillar mines,
then about 10% of all underground production, or about 20% of all
non-longwall production, comes from pillar recovery.lt seems that the
proportion of pillar recovery production has remained essentially
constant over the past decade.

The data also confirm that pillar recovery is most prevalent in the
central Appalachian coalfields of southern West Virginia, Virginia, and
eastern Kentucky. More than 90% of the coal produced by pillar
recovery mines was from this area, with 8% coming from the northern
Appalachian coalfields (Pennsylvania, northern West Virginia, and
Ohio) and 1% from western mines. Currently, there is essentially no
pillar recovery taking place in Indiana, Illinois, western Kentucky, or
Alabama.

Between 1992 and 2001, 27% of all groundfall fatalities were
associated with about 10% of the underground production.
Mathematically, a coal miner on a pillar recovery section was more
than 3 times as likely to be fatally injured in a groundfall than a miner
on an advancing section.

The 1997 NIOSH report found that the roof/rib nonfatal injury rate
was generally lower in pillar recovery mines than in other room-and-
pillar mines. In 2001, the retreat mine roof/rib injury rate was 1.60 per
200,000 hours, slightly less than at other room-and-pillar mines where
rate was 1.79.

FATALITY REPORTS
Whenever a fatality occurs in a US coal mine, MSHA prepares a

detailed report. These reports are an invaluable resource in
evaluating the importance of the factors associated with pillar

2Three longwall mines, all located in Southern West Virginia, also
engage in pillar recovery using Mobile Roof Supports. Because
retreat mining constitutes a relatively small percentage of their total
production, they were not included in the analysis.

recovery fatalities. This study began with 21 groundfall fatality reports
(20 roof falls and one coal bump) for the 1992-2001 period. Two roof
falls were eliminated, both double fatalities, because they involved
drill-and-blast mining with an open-ended cut sequence, a technique
that is now apparently extinct. The final group therefore included 19
incidents with 23 fatalities.

Figure 1 shows the location and the year each fatality occurred.All
but one incident (a double fatality) were in the central Appalachian
coalfields, where most retreat mining takes place.

One significant finding was that in nearly half of the pillar recovery
incidents, no citations were issued. In another 5 cases, the mine was
apparently following the minimum standards set forth in its approved
Roof Control Plan, but was cited under 30 CFR 75.202(a) for failing to
recognize and control hazardous conditions. Multiple violations,
including not following the approved Roof Control Plan, were given in
just 5 of the incidents. It seems, therefore, that the large majority of
pillar recovery fatalities cannot simply be attributed to egregious
violations of the law.

Figure 1. Pillar recovery fatalities, 1992-2001.



Figure 2. Suggested ARMPS Stability Factors, based on an expanded case history data base.

GLOBAL STABILITY RISK FACTORS

Proper pillar design is the key to ensuring global stability. There
are three main types of pillar failure, each of which requires its own
approach.

Pillar Squeezes

Squeezes occur when the pillars are too small to carry the loads
applied to them. As the loads are gradually transferred, the adjacent
pillars in turn fail. The results can include closure of the entries,
severe rib spalling, floor heave, and roof failure. The process may
take hours or days, and can cause an entire panel to be abandoned.

The Analysis of Retreat Mining Pillar Stability (ARMPS) program
can be used to help size pillars to carry both development and
abutment loads (Mark and Chase, 1997). ARMPS has been calibrated
by back-analysis of hundreds of pillar recovery case histories. The
database has recently been expanded to include more deep-cover
cases, and new design guidelines have been proposed (figure 2
(Chase et al., 2002)).

Massive Collapses

Massive collapses are pillar failures that take place rapidly and
involve large areas. One effect can be a powerful, destructive airblast.
Of fourteen massive collapses that have been documented since
1980, all but two have occurred in southern West Virginia. They have
caused several injuries but, miraculously, no fatalities.

Data collected at the failure sites indicate that all the massive
collapses have occurred where the pillar width-to-height (w/h) ratio
was 3.0 or less, and the ARMPS SF was less than 1.5. Such
conditions occur most often in workedout areas where pillars have
been split. Guidelines for preventing or containing massive collapses
have been published (Mark et al., 1997). These guidelines have been
largely implemented in southern West Virginia since 1998, and no
documented massive collapses have occurred since then.

Pillar Bumps

Bumps occur when highly stressed coal pillars suddenly rupture
without warning, sending coal and rock flying with explosive force. A
total of 172 incidents are included in the NIOSH coal bump database

that extends back to 1950. The most recent was a double fatality
during pillar recovery operations in an eastern Kentucky mine in 1996.
Pillar recovery or barrier mining was associated with 50% of the
bumps in the nationwide database. Nearly 95% of the bumps
occurred at depths greater than 1,000 ft (lannacchione and Zelanko,
1995).

Research has shown that bumps are much less likely when
barrier pillars isolate each new panel from the abutment loads
transferred from nearby gob areas. At depths of greater than 1,000 ft,
Chase et al. (2002) suggest that properly designed barriers can
enhance pillar line stability. Special extraction techniques, such as the
thin pillar method, can also be helpful.

LOCAL STABILITY: PRIMARY RISK FACTORS

Global stability is a necessary, but not sufficient, condition for
creating a safe working area. Local stability depends on a number of
risk factors, of which the following four are most critical.

Cut Sequence

By far the most popular methods of pillar recovery used today are
those that require no additional roof bolting during retreat. There are
a wide variety of cut sequences employed, under an even wider
variety of names. Most can be classified as either “left-right,” (also
called Christmas tree mining or twinning) in which cuts are taken on
both sides of the entry, or “outside lift,” in which cuts are taken on just
one side (see figure 3). Plans that require roof bolting are usually used
when the pillars are so large that they must be split before they are
fully recovered.

The information provided by the MSHA Roof Control Specialists
shown in Table 1 indicates that almost two-thirds of the full pillar
recovery tonnage is obtained using some type of left-right sequence.
Outside lift plans are used for most of the remaining production. Only
handful of mines employ split-and-fender or other plans.

From a rock mechanics standpoint, it makes sense to compare
the left-right to the outside lift method. Comparing just these two
methods, the left-right plan would be expected to be more risky than
outside lifts because:

» Wider unsupported spans are mined,;

» More time is spent at the same location (to complete both the left
and right lifts), and;



Figure 3. Common cut sequences used in the eastern U.S. Top:
Christmas tree. Middle: Outside lift.
Bottom: Split-and-Fender.

* The operator of the remote controlled continuous miner (CM)
may stand in a non-optimum location for either the left or the right lifts
(see section below on “Operator Positioning”).

The basic advantage of the outside lift plan is that the operators
always have a solid pillar at their back. It also has some
disadvantages, however:

« It can’'t be used to recover wide pillars without leaving large
remnant fenders of coal (and wide pillars may be required to meet
global stability requirements in thick seams and/or under deep cover),
and,;

« It usually employs deeper cuts, making the CM more difficult to
extract if it is trapped while extracting a lift by a roof fall or rib roll.

Analysis of the fatality reports seems to indicate that left-right
sequences may be slightly more risky than outside lifts. In seven of
the fatal incidents, left- and right-hand cuts had been taken. However,
in all but two of those incidents, the roof fall occurred during the
extraction of the pushout or last lift (see next section).An outside lift
sequence was involved in just one incident, also during a last lift.In
five other incidents, the fatality occurred during the extraction of the
first lift, and might have occurred regardless of the cut sequence.
Similarly, two incidents occurred during mining in a barrier pillar, and
four involved miners outby the face area.

To provide some further insight into the influence of the cut
sequence on ground stability, the boundary element numerical model
(BESOL) was used to compare four common pillar recovery plans in
an identical mining environment (a 400-ft depth of cover and a 5-ft
seam height). The mining methods evaluated were the left-right, split
and wing, pocket and fender and outside lift. The particular
pillar/opening geometries, cut sequences and timber supports (placed
during each cut) used in each model were based on actual plans used
by mines in southern West Virginia. More details on the general model
geometry and the cut sequences used to simulate each of the pillaring
plans can be found in Mark, et al. (2002).

Figure 4 shows convergence contours for each of the four mining
methods after roughly one-third of the coal has been extracted. The
0.1-ft convergence level has been highlighted for reference purposes.
The convergence data generated represents gross movement of the
main roof/floor and higher levels would be indicative of an increased
potential for a roof fall.

* Left-Right (Christmas Tree) — The 0.1-ft convergence contour
extends outby the last cut into the work area of the next cut.

* Split & Wing — Because of the substantial yielding of the narrow
fenders, the 0.1-ft convergence contour engulfs the entire split and
extends well into the intersection outby where the lifts are being taken.

e Pocket & Fender — The 0.1-ft contour level engulfs the entire
work area and extends down the entry to a point just short of the
intersection.

* Outside Lift — The 0.1-ft level remains within the last cut taken.

In this particular scenario, the outside lift method appeared most
likely to result in stable ground conditions. In general, the models
indicate that high stress develops in the fender(s) being mined, that
properly sized fenders withstand the stresses developed, and that
undersized fenders yield prematurely - allowing gob pressures to
override them and cause elevated convergence in the work area.

Final Stump or Pushout

The final pillar stump is a critical element in roof control during
pillar recovery. While in place, it helps support the active intersection,
which is generally the weakest link because of its wide span. Once the
stump is removed, or is made too small to provide support, the



Figure 4. Roof convergence contours after several cuts. The 0.1 ft convergence contour is highlighted in white.

intersection may become unstable, like a chair with one leg removed.
The data in Table 1 indicate that today only about one-third of full
recovery production comes from mines that attempt to recover the
final stump.

Nevertheless, between 1992 and 2001, 6 of the 21 nationwide
pillar recovery fatalities, or 28%, occurred during extraction of the final
stump or last lift. Since the final lift accounts for less than 28% of the
total time required to recover a pillar, even at those operations that
mine the pushout, this is clearly a very high-risk activity.

Traditionally, miners have been reluctant to leave the final stump
because they were concerned that stumps in the gob would inhibit
caving and cause a squeeze. Recent experience seems to indicate
that fears about leaving stumps might have been exaggerated. While
fewer and fewer mines attempt to recover the pushout, the incidence
of squeezes does not seem to have noticeably increased.

In most cases, it appears that the optimum pillar extraction plan
may be one that purposely leaves a final stump sized to provide roof

Table 2. Guidelines for sizing the final stump
Seam Height (ft)

Stump size (ft)*

4 8.5
6 9.5
8 10
12 105

*Cut-to-corner distance (see figure 5).

support without inhibiting caving. Guidelines for sizing the final stump
were recently published (Mark and Zelanko, 2001), and are
summarized in table 2.

In addition to the six fatal incidents that occurred during recovery
of the pushout or last lift, in two more cases mining had already come
closer to the intersection than recommended by Table 2. In one, a lift
had been extracted from the bottom end near the corner, and in the
other, the first lift of a 3-cut plan started very near the outby corner of
the pillar.

For a stump to perform its function, it must not be cut any smaller
than specified. Plans that indicate a set number of lifts can result in
undersized stumps if the lift angles or actual pillar dimensions are
different than expected. A better practice is to specify the cut-to-corner
distance (figure 5). Foremen can use spray paint to mark the stump
dimensions on the rib as a guide to the CM operator.

Mobile Roof Supports vs. Timbers

Traditionally, timber posts provided supplemental support for pillar
recovery. More than 100 roadway, turn, and breaker posts can be
required to extract a single pillar. As supports, timber posts have a
number of disadvantages:

Setting posts exposes miners to groundfalls. During the past decade,
four miners have been killed while setting posts;

* Posts have a limited load-bearing capacity. A typical 6-in
diameter hardwood post can carry about 50 tons, but most actual



Figure 5. Cut-to-corner distances for the final stump.

posts have flaws and are even weaker;

* They have limited convergence range. Wood posts can break
after only 1 or 2 in of roof-to-floor convergence, and their post-failure
strength is almost nil, and,;

e Their weight and bulk result in material handling injuries,
particularly in high coal.

For all of these reasons, both MSHA and NIOSH have advocated
the use of Mobile Roof Supports (MRS) for pillar recovery. MRS are
shield-type support units mounted on crawler tracks (figure 7). They
were first employed in West Virginia in 1988, and more than 100 units
were in use in the U.S. by 1997 (Chase et al, 1997). The advantages
of MRS are that they:

« Are operated remotely, at some distance from the pillar line;

* Have a support capacity of 600 or 800 tons per unit, and are
employed in pairs or sets of four;

» Can maintain their load even if the roof moves downward more
than a ft, and;

« Eliminate most material handling.

Two disadvantages are their cost and the resulting necessity to
recover them if they are trapped by a rock fall.

The statistics now seem to justify the enthusiasm for MRS. In the
past 10 years, only three of the 23 pillar recovery fatalities occurred
where MRS were being used3. Table 1 indicates that in 2001, MRS
mines accounted for about 40% of all the worker hours in full-recovery
room-and-pillar mines. Extrapolating backward, a conservative
assumption is that perhaps 25% of the pillar recovery worker hours
between 1992-2001 were on MRS sections.

Using these data, it appears that a miner on a timber section has
been about twice as likely to be fatally injured than a miner protected
by MRS. Using MRS can be a highly effective means of reducing the
risk of pillar recovery. However, they must be employed properly
(Chase et al., 1997). The pillaring plan should show the proper
location for every MRS during each lift, and the plan should be

3The MRS were only implicated in the fatality in one of these
instances. In the other two cases, broken roof bolts were considered
the primary cause.

Figure 6. A Mobile Roof Support.

followed carefully. If the pushout is recovered, four MRS should be
used, and at least two of them should be located directly in the
intersection. MRS should always be moved in pairs, one canopy
length at a time, so that they can support each other.

One disadvantage of MRS is that their operating range is usually
limited to seams thicker than approximately 42 in. Figure 7 shows that
in southern West Virginia, the vast majority of mines in seams thicker
than 52 in already use MRS. But of the 54 mines who reported a seam
height of 52 in or less, only 7 were using MRS. In these thin seam
mines, a timber plan that requires an adequate number of posts
installed at the proper times and in the proper locations is essential.

Roof Bolting

The failure of roof bolt systems has been a major factor in nearly
a third of recent pillaring roof fall fatalities, including:
» Broken roof bolts, sheared by roof movement, were found in

Figure 7. Distribution of MRS by seam height in southern West
Virginia.



three incidents;

« Missing heads and plates, cut off by the CM, were found in two
incidents, and,;

» Bolts were too short and missed their normal anchorage in
sandstone when the underlying shale thickened in one incident.

In four other incidents, the bolts were less than 48 in long.

Longwall mine operators recognize that headgate and tailgate
entries will be subjected to abutment loads during retreat mining, and
will therefore require extra roof bolts. Unfortunately, pillar recovery
panels have sometimes been considered “short term,” and therefore
candidates for a lower density of roof support. In fact, increasing the
roof bolt support in many cases can be the simplest way to reduce the
risk of roof falls during pillar recovery.

More fundamentally, roof bolts are usually the only overhead
protection miners have during pillar recovery. Mobile Roof Supports
do not provide full roof coverage the way longwall shields do. Yet in
all but one incident during the past decade, the pillar recovery
fatalities have occurred when the victims were beneath bolted roof.

There is no widely accepted method for designing roof bolt
patterns for retreat mining, though the Analysis of Roof Bolt Systems
(ARBS) method can be a good starting point (Mark, 2002). In general,
depending on the roof strata and other factors, the effectiveness of
roof bolt systems for pillaring can be improved by using:

* Longer bolts that build a thicker beam or anchor in better quality
roof;

« Stronger bolts, using larger diameter rod or higher grade steel,
that are less likely to break from rock movement,

 Extra intersection support such as cable bolts, and;

» Point anchor resin-assisted bolts that can provide warning of
high loads (while fully grouted bolts may break along their lengths
without warning).

Another advantage of supplemental roof bolt support for pillar
recovery is that bolts can be installed well outby the pillar line, before
the ground is affected by the high stress environment.

OTHER RISK FACTORS

Roof Geology

Weak rocks like shale, mudstone, and coal, are more likely to be
fractured and damaged by abutment stresses on the pillar line. Eight
of the 19 fatal pillar recovery incidents occurred where the roof was
either shale or drawrock beneath sandstone. Geologic discontinuities,
such as slips, slickensides, horsebacks, contributed to four more pillar
line fatalities.

Weak or fractured roof normally requires a higher level of roof
bolting. Leaving a final stump for roof support is also more critical
where the roof is weak. Every effort should be made to identify major
discontinuities before mining and apply supplemental support. It may
be necessary in some cases to avoid pillaring certain areas where
hazardous roof features are known or suspected. In more than one-
third of the fatal incidents, the reports indicated that poor conditions
were observed in the area before the fatality occurred.

Intersection Span

Intersections are the Achilles heel of coal mine ground control.
Research has shown that an intersection is 8-10 times more likely to
collapse than an equivalent length of entry or crosscut. Even a
seemingly small increase in the intersection span can greatly reduce
stability, because the rock load is proportional to the cube of the span
(Molinda et al., 1998). Intersection hazards are most acute where the

roof is weak.

Nearly half of the fatal incidents in the data base involved
intersection falls. Three more took place in the wide places that are
created when lifts are turned.

Maintaining stable intersections is essential to safe pillar recovery.
This can be accomplished by:

* Minimizing the entry width;

¢ Reducing the number
development;

« Using longer, stronger bolts in the intersections;

« Leaving an adequate final stump, and;

« Installing extra standing support (MRS or roadway posts) in the
intersection if the final stump is extracted.

and depth of turnouts during

Depth of Cover

Greater depth means higher stress, both vertical and horizontal.
During the past decade, approximately 30% of the pillar recovery
fatalities have occurred in the relatively small number of mines where
the depth of cover exceeds 750 ft. It seems that because global
stability is harder to achieve at depth, the roof is more likely to be
unstable. Proper pillar design is critical to successful mining at deep
cover, but deep cover also magnifies the importance of all the other
risk factors.

Multiple Seam Interactions

Many U.S. coal reserves, particularly in the Central Appalachian
coalfields, occur where previous mining has been conducted above or
below. Localized high stress zones can occur either above or below
old works, and subsidence can damage the roof hundreds of feet
above abandoned gob areas. In recent years, at least three pillar line
fatalities appear to have been influenced by multiple seam
interactions. Zones of potential interactions should be carefully
mapped in the planning stage, and pillar recovery should be avoided
where severe interactions are anticipated.

Recovery of Older Pillars

In many mines, pillars in old workings constitute substantial coal
reserves. Such pillars can present an attractive target for extraction.
Unfortunately, in many cases those workings were not designed with
pillar recovery in mind. The pillar dimensions may be inappropriate or
irregular, and entry and intersection spans may be too wide. Most
importantly, the roof bolting may be inadequate, and the roof rock may
have degraded over time. The age of the workings may have been a
factor in at least three of the last decade’s fatalities. Supplemental
bolting is often required, particularly in intersections, to prepare old
works for pillar recovery.

Non-Uniform Pillar Dimensions

Pillar recovery is safest when a routine can be developed and
strictly followed. Developing panels with uniformly sized pillars, which
facilitates a controlled and orderly extraction procedure, is strongly
recommended. Where pillars are different sizes, whether by design or
because of poor mining practice, “improvisation” is often necessary. In
such cases, plans that call for a fixed number of lifts can result in a
final stump that is too small. Requiring specific minimum cut-to-corner
distances can help ensure that a properly sized final stump is left in
place.

Odd-sized pillars can also result in oversized intersection spans.
Pre-mining surveys should be completed to identify such hazards,
and resupport may be necessary.



Figure 8. Pillar point created by mining with continuous haulage.

Continuous Haulage

Continuous haulage systems can result in improved productivity,
particularly in thin seam operations. Unfortunately, they have several
disadvantages for pillar recovery. In normal operations, the haulage
system works out of the center entry intersection. The pillars must be
retreated from both sides towards the middle, resulting in a pillar point
(figure 8). Also, the center entry is often mined wider to accommodate
the equipment, and the center entry intersections are particularly
vulnerable to roof falls. Finally, the haulage system is more difficult to
withdraw quickly if a hazard develops.

One partial solution was developed by a West Virginia mine after
a fatality. An extra bridge was added to the haulage system, which
then allowed it to be worked from the outby intersection. Then the
entire row of pillars could be worked from right to left, eliminating the
pillar point. It is also helpful to flatten the croscut angles out as much
as possible.

Operator Positioning

The victim in 44% of the past decade’s fatalities was the CM
operator or helper. According to MSHA's Program Policy Manual,
“Investigation of a few of these [fatal roof fall accidents that occurred
during pillar recovery operations] revealed that miners were
occupying work locations inby the mining machine while coal was
being mined or loaded. This practice should be discouraged,
recognizing that recently mined coal pillars reduce the amount of
support in these areas.” With regard to 30 CFR 75.221, Roof Control
Plan Information, the Policy Manual states that “work procedures and
location of miners while coal is being mined or loaded should be
incorporated into the roof control plan as part of the description of the
mining system utilized during pillar recovery.” Ideally, the operators
should be outby the wide place created by the lift at all times.

The pillar line is a dangerous place, and miners should never
congregate there. At least five of the 23 pillar recovery victims were

not performing an essential production function when they were killed.
Moreover, during the past decade, there were six multiple ground fall
fatality incidents during pillar recovery, and none during any other
activity. The toll could have been much worse. In six other pillar
recovery incidents, miners were injured by the same roof falls that
killed their co-workers. Careful planning of the production process,
good supervision, and training and retraining may be necessary to
prevent bad habits from developing.

PILLAR RECOVERY RISK FACTOR CHECKLIST

The Risk Factor Checklist can be used to identify potential
problem issues for specific pillar plans. The more questions on it that
can be answered with a “yes,” the less risky the plan is likely to be.
The checklist does not weight the individual risk factors, nor is it
necessarily a comprehensive list. It is simply a tool to help mine
planners evaluate the overall level of risk, and possible ways to
reduce the risk.

Local Stability Risk Factors (Primary)

« Cut sequence: Is an outside lift sequence being used?

« Final stump: Is an adequate final stump consistently being left
in place?

« Support: Are Mobile Roof Supports being used?

* Roof bolts: Is extra roof support used in intersections?

Global Stability Risk Factors

e Pillar Design: Is the ARMPS SF adequate to prevent a
squeeze?

» Collapse Prevention: If the ARMPS SF<2.0 and the pillar
w/h<4.0, either on advance or in the workedout area, have steps been
taken to prevent a massive pillar collapse?

« Barrier Pillar Design: If the depth of cover is greater than 1000
ft, are stable barrier pillars (SF>1.5 to 2.5) being used to separate the
panels?

Other Risk Factors

» Roof geology: Is the roof at least moderate in strength?

* Intersection span: Have entry widths and turnouts been
minimized?

» Multiple seam interactions: None anticipated?

» Depth of cover: Less than 650 ft?

* Block size: Are the blocks uniform in size?

» Age of workings: Is the development less than 1 year old?

» Continuous haulage: None?

CONCLUSIONS

Pillar recovery continues to be one of the most hazardous
activities in underground mining. Global stability, achieved through
proper pillar design, is a necessary prerequisite for safe pillar
recovery. Local stability means preventing roof falls in the working
area. It is achieved by minimizing the “risk factors” described in this
paper.

The Roof Control Plan is essential to every underground coal
mine, but nowhere is it more important than in pillar recovery. Pillaring
leaves little tolerance for error, and mistakes can be deadly. Roof
Control Plans must be carefully drawn up to address the site-specific
conditions, and then carefully implemented and followed. Both miners
and foreman involved in pillar extraction should be trained to know
and understand the plan.
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ABSTRACT

Deep cover retreat mining (overburden in excess of 750 ft) is an
important emerging issue which will intensify in the future as the
more easily mined shallow seam reserves are depleted. Analysis of
Mine Safety and Health Administration (MSHA) statistics indicates
that deep cover pillar recovery accounts for a disproportionate share
of the underground coal mine roof/rib fall fatalities and injuries. Past
research has shown that previously recommended Analysis of Retreat
Mining Pillar Stability (ARMPS) stability factors (SF’s) may be
excessive for deep cover pillar design. The objectives of this study
were to evaluate the various methods and strategies by which panels,
production pillars and barrier pillars are developed and extracted
under deep cover, and to develop appropriate design guidelines. In
the course of the research, 29 mines in 7 states were investigated to
collect panel design case histories. At each mine site, underground
geotechnical data were collected on the pillar line in order to
document roof rock, coalbed and floor conditions. The analyses
indicated that squeezes were the most likely failure mode where the
depth was less than 1,250 ft, but bumps predominated in the deeper
cover cases. Immediate roof rock quality, the ARMPS SF’s, and
barrier pillar stability factors were all found to be important
parameters in determining the outcomes of the case histories. Design
guidelines, including suggestions for barrier pillars to isolate active
panels from nearby gobs in bump prone ground, are also proposed.

INTRODUCTION

Over the past 2 decades, retreat mining has gained a disparaging
reputation in terms of safety. Since 1978, approximately 25% of the
roof/rib fall fatalities have occurred during pillar recovery operations.
However, retreat mining only accounts for about 10% of the total
U.S. underground coal production (1). Since 1997, deep cover
(overburden in excess of 750 ft) pillaring operations have accounted
for 40% of the fatalities which have occurred during pillar recovery.
To put this in perspective, Mine Safety and Health Administration
(MSHA) Roof Control Specialists from across the country were
surveyed and 48 deep cover pillaring operations were identified. In
addition, comparative evaluations conducted by National Institute for
Occupational Safety and Health (NIOSH) personnel of MSHA data
(2) determined that ground fall incidence rates were 27% higher for

deep cover retreat mining operations as compared to all other room-
and-pillar mines.

Realizing that deep cover pillar recovery was an important
emerging issue which will intensify in the future as mines are forced
to go deeper, NIOSH investigators began examining the situation in
1997. Because there were relatively few prior research efforts in the
area of ground control for deep cover pillar extraction, NIOSH
personnel went to the coalfields to document the actual experiences
of the operators. The underlying premise was that information
gathered by documenting the trial-and-error/success panel design
refinement processes of several mining operations should yield
valuable design guidelines and strategies. This in the same research
methodology that proved successful in generating and validating the
Analysis of Retreat Mining Pillar Stability (ARMPS) computer
program (3) which today is widely used to size pillars for retreat
mining.

Analyses of approximately 150 case histories in the original
ARMPS database found that where the depth of cover is less than
750 ft, a Stability Factor (SF) of about 1.5 is normally a reasonable
starting point. However, for the deep cover cases two conclusions
were drawn (3, 4):

e Many panels with a SF less than 1.5 were successful, but;
« Nosingle SF seemed to be an appropriate design criterion.

The goal of this study was to develop appropriate criteria for
applying ARMPS to size pillars for deep cover, and determine what
other significant factors should be considered in design. In order to
accomplish this objective, 97 panel design case histories were
gathered at 29 mines located in the following states: CO, KY, PA,
TN, UT, VA, and WV. Underground geotechnical data on the
immediate roof rock, coalbed, and floor conditions were collected for
each case history. Due to the fact that limited core hole data was
available at several mines in the immediate vicinity of the case
history, the main roof rock’s composition, strength, and caving
characteristics could not be considered. Obviously, this was
unfortunate because the characteristics of the main roof can play an
important role in determining the outcome of a particular design, for
example, the likelihood of a bump occurring. Also, excluded from
the data base were any panels which were over- or undermined.
During this investigation, careful attention was also paid to
documenting the various methods and strategies by which panels,



production pillars and barrier pillars were developed and extracted to
determine the current state-of-the-art. In order to select mine sites
representative of the deep cover population, the opinions of several
Roof Control Specialists from the Mine Safety and Health
Administration (MSHA) and State Department of Mines personnel
throughout the country were solicited.

GROUND CONTROL CONCERNS

Hazards associated with pillar extraction tend to intensify with
depth. Pillar failures, including both bumps and squeezes, are
generally more severe at depth and are evidence of a highly stressed
environment. Bumps are sudden violent pillar failures where the coal
is expelled into the workings. Documented bumps in the deep cover
database have caused fatalities, serious injuries, personnel
entrapments, and/or equipment damage. Many of these events shook
the surface facilities and adjacent mine workings. As compared to
shallow cover pillar extraction, there is an audible increase in coal
pillar popping and roof thumping and bouncing at greater depths.

Squeezes (also called rides or pillar runs) are nonviolent gradual
pillar failures that cause noticeable coal sloughage and roof-to-floor
convergence. It may take hours, days, or even weeks for a section to
squeeze. Asthe pillars steadily fail, the overlying strata settle and the
roof may break. Some squeezes which have occurred during idle
shifts have resulted in equipment entrapments. Also, extensive
portions of panels and mains have been abandoned due to squeezes.

Other effects of a deep cover high stress regime can include
excessive roof falls, pillar spalling, and floor heave. Failed panel
design case histories attributed to roof falls were documented under
both weak and competent immediate roof strata (Appendix 1). When
mining under weak roof, the structural integrity of the rock may be
sufficient enough to withstand development stresses; however, the
strata may fail later when subjected to retreat mining induced
abutment stresses, as was the case in a Colorado mine visited.
Conversely, the beam building ability of a strong immediate and main
roof rock units may inhibit caving. This can generate inordinate
pillar line stresses, which, in turn, can produce severe pillar
sloughage and floor heave. As the size of the worked-out area
expands, the bridging capability of the roof may be exceeded and it
caves. The result can be a powerful and potentially hazardous air
blast. A sudden failure of a massive roof unit can also produce a
hazardous “feather edge”which can override the breakers into the
workings. The feather edge fracture has a conchoidal appearance,
and is essentially a brittle failure phenomenon. Feather edge failures
have been responsible for several fatalities in Australia (5), and at
least one pillar line fatality in the U.S.

Horizontal stress magnitudes also tend to increase with depth.
Roof potting on development, cutters, and long running roof falls are
all problems associated with horizontal stress. Horizontal stress may
also be concentrated around the gob areas created by retreat mining.
Some mines have experimented with stress control techniques like
“advance-and-relieve” mining to improve conditions in operations
subjected to high horizontal stresses (6, 7).

In thicker coalbeds, overstressed pillars are prone to severe
spalling and pose a serious threat to underground miners. Since 1995,
rib roll fatalities have averaged more than one per year. In high coal,
miners almost always indicate that one needs to pay more attention
to the ribs than to the roof. Highly cleated coalbeds are particularly
hazardous because these planes of weakness can define huge vertical

slabs of coal which can roll over without warning (figure 1). Some
mines experiencing cleat related rib rolls have been compelled to
orient entries 45° to the face cleat to maintain safer travelways in both
entries and crosscuts. However, this orientation can cause the cleat
to segment the pillar corners into large triangular columns of coal
which tend to fail into the intersections. After experiencing these
various conditions, some operators have opted to drive entries at a
low angle (25-30°) with respect to face cleat in an attempt to
minimize rib sloughage problems.

b L)

Figure 1. Vertical coal piilar slabs associated
with face cleat.

Floor failure can also be a deep cover operational issue. More
typically, a competent roof tends to punch overstressed pillars into a
weaker floor units causing heave in the roadways. Heave can be so
extreme that equipment is not left in the working faces during idle
shifts for fear of entrapment. Instances where it was necessary to use
the continuous miners to regrade roadways for equipment clearance
into the faces have also been documented. In one mine visited in
southern West Virginia, approximately 4.5 ft of heave was observed
just outby the pillar line in the 9 ft thick Beckley Coalbed (figure 2).

Figure 2. Excessive pillar line floor heave.



PANEL DESIGN

Coal mine operators have employed different production panel
design philosophies under deep cover. One strategy employed is to
develop a wide section (9 or more entries) the entire length of the
panel on advance, and then recover the pillars on retreat. With this
approach, large production pillars are developed with the intent that
they, and the adjacent barrier pillar(s), should be able to withstand all
anticipated loading conditions encountered during panel advance and
retreat. One drawback to this full panel advance and retreat method
is that at greater depths, the production pillars can become too wide
to be fully extracted with single pass pillaring techniques. Most
operators indicate that once the entry centers exceed 80 ft and leaving
significant stumps is undesirable, pillar splitting before extraction
becomes the only alternative if the pillars are to be fully extracted.
Pillar splitting is generally not desired because it requires numerous
place changes and roof bolting. Inathick coal high stress regime, rib
rolls pose a serious threat to bolter operators and splitting is generally
avoided. When conducting full panel advance and retreat, some
operators slab cut the barrier pillar(s) as they pull the section back.

An alternative approach is the panel advance and rooming out on
retreat method (figure 3). With this method, a narrow panel (4 or 5
entries) is advanced, leaving a large barrier between the section and
the previous panel gob. On retreat, rooms are driven into the barrier,
and then these and the panel production pillars are recovered all the
way across the section. This technique is a modified version of the
Old Ben method (8) which was used in Illinois in the 1960's and
1970's. One advantage of the panel advance and rooming method is
that if problems are encountered on retreat, development into the
barrier can be halted and a few rows of production pillars can be left
intact so as to contain or isolate the problems inby.
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Figure 3. Panel advance and rooming out on
retreat mining method.

The “thin-pillar” technique is a variant of the panel advance and
rooming method which has been used for bump control (9). With
this approach, both development entries and rooms are driven on
narrow centers to create pillars that are designed to yield as they are
developed. The goal is to have the minimum amount of ground

opened up at any time. However, extremely serious problems can
arise if the pillar sizes, extraction sequence, timing, etc., are not
designed and executed properly. If pillars are too large to yield yet
too small to withstand the applied loadings, they can be prone to
squeezes or bumps.

Barrier pillars are an essential element in deep cover retreat mine
design. Traditionally, barrier pillars have been employed to isolate
active panels from adjacent gobs as a stress control technique. Asthe
cover deepens, it becomes more important to isolate the active panel
from side abutment loads transferred from the adjacent mined out
workings by employing barriers pillars. An important design issue
is just how wide the final remnant or inby barrier pillar (after rooming
and/or slabbing) should be (figure 3). This topic is a critical and life
threatening design concern in highly stressed environments because
of the historically high occurrence of bump incidences during partial
and full barrier pillar extraction (10). Campoli et al. (11) proposed
just such a design method for sizing barrier pillars under deep cover.
In the example he provided, no barrier was needed when the cover
was less than 1,000 ft, but then the suggested barrier pillar width
ranged from 150 to 240 ft as the cover increased from 1,200 to
2,200 ft. 1t should be noted that leaving large remnant barrier pillars
can cause loads to transfer to seams above and below. Therefore,
when mines are in multiple seam configurations, pillar load transfer
should be anticipated. Pillar load transfer can cause various ground
control problems (12), including bumps (10).

PILLAR EXTRACTION METHODS

Deep cover operators practice both full and partial production and
barrier pillar recovery during panel retreat. An operator’s rationale
for electing one extraction method over another is usually based on
factors including: equipment and timber availability and cost, pillar
size, coalbed thickness, roof competency, and local custom.
Approximately two thirds of the panels in the data base were
extracted using either the Christmas tree or split and fender extraction
methods (13). Of the two techniques, Christmas treeing is usually the
one most favored by operators because it does not require place
changes and bolting. Another extraction method practiced to fully
recover large pillars is the pocket and wing procedure (13) which also
requires place changes and bolting. Some operators indicated that if
large pillars require splitting, that the split and fender method is
preferred because if minimizes gob exposure as compared to the
pocket and wing technique. In five panel designs studied, the outside
lift method was used. In order to fully extract a pillar using this
process with 40 ft extended cut lengths, the section needs to be driven
up on narrow centers (60 ft or less).

The most commonly cited reasons for opting for partial pillar
recovery were safety and/or productivity. Some operators indicated
that the roof rock in their mines was weak and sometimes fell
prematurely on the pillar line. They also felt that the remnant stumps
which remained after pillar recovery acted like coal cribs and
provided just enough load bearing capacity to support the roof during
the extraction process. Partial pillar recovery also reduces the number
of turn posts required to extract a pillar. The sacrificed coal is
justified based on safety and/or economics. In high coal, setting posts
weighing 175 pounds or more requires three miners. One miner has
to climb a step ladder which in itself can be hazardous. In addition,
because far fewer posts are set during partial pillar recovery, miners
minimize their exposure to rib rolls in high coal. Economically,
setting posts is expensive and reduces production time. This is



especially true in western mines where there is a scarcity of
inexpensive hardwoods. In some of the 12 ft plus thick western
reserves, some operators notion of retreat mining is only to mine the
floor coal. To combat the posting issues, several operators have
turned to mobile roof support usage (figure 4).

Figure 4. Full pillar extraction using mobile roof supports.

One of the more favored partial pillar recovery techniques is
pillar splitting. Most typically the pillars are designed on narrow
entry centers (60 ft or less) and crosscut centers are usually 100 ft or
less. On retreat, from one to three extended cut lifts (splits) are taken
from the entry or crosscut. Another popular partial pillar recovery
method is slabbing, where successive adjacent lifts are removed from
a pillar leaving a significant saw toothed remnant stump. These lifts
are usually taken from the entry. If lifts are also taken from the
crosscut, this technique is referred to as “L” slabbing (figure 5).
When practicing partial pillar recovery under competent roof rock
which does not cave, the possibility of a massive remnant pillar
collapse occurring in the mined out workings is a distinct possibility.
These events should be considered and preventive measurements
taken because both the roof fall and the resultant air blasts can be life
threatening and devastating (14).

Figure 5. “L” slabbing on a super section using mobile roof
supports.

Most typically, pillars developed by mining into the barrier are
extracted in the same manner as are the production pillars in the
panel. One noticeable exception is a variation of the wongawilli
technique (15) employed by a few southern WV mines. With this
method, four rooms, up to 200 ft long, are driven on 50 ft centers into

the barrier. The 30 ft pillars are then extracted by taking consecutive
lifts as shown in figure 6.
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Figure 6. Barrier pillar development and extraction using a
modified wongawilli technique.

DESCRIPTION OF THE DATA BASE

During this investigation, 97 panel design case histories were
gathered at 29 mines located in 7 states. At each mine, underground
geotechnical data on the immediate roof rock quality, coalbed, and
floor conditions were collected. Careful attention was also paid to
documenting the various methods and strategies by which panels,
production pillars and barrier pillars were developed and extracted.
The following parameters were determined for each case history:

« Roof Quality was evaluated using the Coal Mine Roof Rating
(CMRR) system (16). The case histories were categorized as
having weak (CMRR <45), intermediate (45<CMRR<65),
and strong (CMRR>65) immediate roof rock conditions;

¢ Panel Advance Width;

* Panel Retreat Width (the panel advance width, plus rooms
driven into and/or slab cuts taken from the barrier pillar(s) on
retreat);

e ARMPS SF using the normal default valves for in situ coal
strength and the active mining zone;

e Barrier Pillar SF determined using the ARMPS computer
program, and;

e Outcome, either success, squeeze, bump, or panel
abandonment due to excessive roof falls.

When examining the data base (figures 7-9), it was readily
apparent that there were only a handful of weak immediate roof rock
cases. A total of 8 weak immediate roof rock cases were collected,
and half of those were failures. In addition, the deepest successful
weak roof rock case history occurred at approximately 850 ft. Given
the fact that 60% of the deep cover mines were investigated during
this study, the authors contend that the scarcity of weak roof rock case
histories is indicative of the deep cover mine population, and does not



signify a data base quirk. Quite simply, based on past experiences,
operators have determined that it is not feasible to mine under weak
roof conditions in a deep cover, high stress regime. As for the
remaining case histories in the data base, they were fairly evenly
divided between “intermediate” and “strong” roof rock categories.
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Figure 7. Deep cover weak roof rock data base.
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Figure 9. Deep cover strong roof rock data base.
The data base includes 16 bump and 14 squeeze failures. It
should be noted that a majority of the squeezes (70%) occurred in the
intermediate roof strength category, while 76% of the bumps

happened under strong immediate roof rock conditions. Figures 7-9
also show that when the depth of cover was less than 1,250 ft, most

of the failed cases were squeezes. As for the immediate floor quality
in the squeeze data base, 6 cases occurred where the floor was weak
and 3 cases had an intermediate floor strength. Surprisingly, five
squeezes happened in panels which had a strong immediate floor. In
general, the bumps occurred under deeper cover and in wider panels
as shown in Appendix 1. In the bump data base, it is important to
note that in 64% of the cases barrier pillars were not employed to
isolate active panels from adjacent side gobs.

The use of barrier pillars also varied with depth. In the cases that
were shallower than 1,300 ft, only 40% of the active panels were
separated from adjacent gobs by barrier pillars. Deeper than 1,300 ft,
68% of the panels used barrier pillars. Only 27% of the strong roof
cases used barrier pillars, compared with 62% for the weak and
intermediate cases. When the mines which were operating under
strong roof did use barriers, the SF’s were often lower.

Another interesting observation was that all 21 ARMPS Loading
Condition 2 case histories (3) were successful. In Loading Condition
2, side abutment load transfer does not occur because the adjacent
panels (if any have been driven) have not been retreat mined.
Therefore, the program considers these areas as being unmined coal
or, infinitely large barrier pillars.

DATA ANALYSES

Figure 10 compares the ARMPS SF’s, depth of cover and
outcomes for approximately 250 shallow, moderate and deep cover
panel design case histories. Analyses indicate that an ARMPS SF of
1.5 or greater is appropriate where the depth of cover is less than
650 ft. As the cover increases from 650 to1,250 ft, there seems to be
adecreasing trend in SF’s for both the successful and the unsuccessful
cases. However, deeper than 1,250 ft, there does not seem to be any
clear trend. These observations, combined with the fact that the most
common failure mechanism shifts from a squeeze to a bump at
approximately 1,250 ft of cover, seems to justify separating the data
into two groups by depth. Logistic regression was used to analyze the
two groups. The failures were weighted as two in order to balance the
data. Because of the small number of weak immediate roof rock
cases, they were added to the intermediate strength roof rock
category.
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Figure 10. ARMPS case history data base.
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Table 1. Pillar design considerations

Immediate roof rock . Weak_ and

ualit intermediate roof Strong roof
quality strength
ARMPS SF
650 ft < H < 1,250 ft 15-(w) 14-( H ‘65°j

1000 1000
1,250 < H < 2,000 ft 0.9 0.8
Barrier pillar SF
>1.5!

H > 1,000 ft >2.0 202

'Nonbump prone ground
2Bump prone ground

When considering the cover (H) group ranging from 650 to
1,250 ft, the only two variables which were significant at the 0.15
level were the immediate roof rock quality and the ARMPS SF. The
analyses also confirmed that the necessary ARMPS SF could be
reduced if the immediate roof is strong. For the deepest cover (H
>1,250 ft) grouping, the only two significant variables at the 0.15
level were the immediate roof rock quality and the barrier pillar
stability factor. Again, strong immediate roof permitted a reduction
in the suggested SF. Figure 11 compares the ARMPS SF, barrier
pillar SF and the outcomes for the 57 case histories where the depth
of cover was 1,000 ft or greater. As shown in figure 11, out of 12
cases, only one failure occurred when the ARMPS SF was greater
than 0.8 and the barrier pillar SF was greater than 2.0. Conversely,
30 case histories had an ARMPS SF less than 0.8 and a barrier pillar
SF less than 2.0, and 60% of these cases were failed designs. Of
these 18 failed designs, 13 were bump events. In addition, every
bump case history collected had a barrier pillar SF of less than 1.9.
Based on these analyses, conservative design guidelines are proposed
in Table 1. It should be noted that when examining figures 10 and
11, there are numerous successful case histories with stability factors
less than those suggested in Table 1. Therefore, the

recommendations proposed in Table 1 should be considered as first
approximation design guidelines which should be tempered with other
cite specific variables deemed relevant based on past experiences and
sound engineering judgement. Finally, regression analyses also
indicated that narrower panels reduced the required SF, but only at
the 0.25 significance level.

DISCUSSION

One of the rationales for this research endeavor was the
observation that lower ARMPS stability factors may be successfully
employed when mining at deeper cover. There are two plausible
explanations for this:

¢ The actual pillar strengths of the larger pillars used at depth
are greater than that predicted by Mark-Bieniawski formula
used in ARMPS, or;

e The actual pillar loadings are less than ARMPS predicts.

Recent research indicates that the immediate roof strength may be
related to pillar strength for squat pillars (large w/h ratios). For
example, data collected by Gale (17) indicates a wide range in
measured strengths for pillars having the same width-to-height ratio.
He attributed these strength differences to pillar confinement or, lack
thereof. Gale concluded that strong immediate roof rock units with
high shear strength can generate greater pillar confinement which
increases the pillars strength.

Pillar loading may be affected by both the geology and the depth
of cover. Where dealing with strong roof members at depth, the beam
forming ability of stiffer immediate and main roof rock units may
more readily transfer and equally distribute the mining induced loads
to nearby abutments and barrier pillars. Conversely, where mining
under weaker roof, one would expect the load transfer to be more
problematic. Using field stress measurements collected in some of
the deeper Australian coal mines, Colwell et al. (18) back-calculated
lower abutment angles than the 21° default angle which ARMPS uses.
In fact, it was noted that: “the abutment angles calculated for the two
deepest mines, are the smallest of any in the database, 5.9 and 8.5°.”
An examination of the Australian database also indicates that for the
most part, an abutment angle of 21° is reasonable for the generally
shallow supercritical panels (panel depth to panel width ratio less than
approximately 1.3). For the normally deeper, subcritical panels
which have higher depth-to-width ratios (H/P), lower abutment angles
are warranted.

In another relevant article, Heasley (19) using LAMODEL
suggests that the constant abutment angle concept employed by
ARMPS probably over predicts the amount of abutment load as the
depth of cover increases. Heasley thought it unreasonable that the
gob loading remain constant after H/P exceeds 1.3. Heasley contends
that “if the overburden displacement is considered to be linearly
proportional to the depth, and the gob material is strain-hardening,
then the gob should support an increasing percentage of load as the
panel gets deeper.” He also suggested that some type of systematic
abutment angle reduction with increased depth might be more
realistic.

In order to examine Heasley’s suppositions, the SF’s for the
database were recalculated using adjusted abutment angles back-
calculated from the laminated overburden model with a constant
lamination thickness. Aswas expected, there was marked increase in



calculated SF’s for subcritical panels as the depth of cover increased.
However, no apparent correlations between the adjusted SF’s and
panel performance could be established. A more concentrated effort
in this endeavor is warranted if the pillar mechanics of deep cover
recovery is to be fully understood.

CONCLUSIONS

1. Ground control problems associated with pillar extraction
generally intensify with increased depth. Conditions responsible
for failed panel design case histories documented during this
investigation include: bumps, squeezes, or excessive roof falls
which caused large portions of, or entire panels to be abandoned.

2. Past research suggests that under shallow to moderate cover, an
ARMPS SF of 1.5 seems to be appropriate. The data collected
during this investigation indicates that where the depth cover
exceeds 650 ft, lower ARMPS SF’s can be successfully
employed. In the overburden range between 650 and 1,250 ft,
immediate roof rock quality and ARMPS SF were determined to
be the significant variables. Greater than 1,250 ft, roof rock
quality and barrier pillar design were concluded to be the
significant variables.

3. Currently, deep cover operators are more likely to employ barrier
pillars where the depth of cover exceeds 1,300 ft; however, their
usage is not as widespread as one would anticipate. The data
collected during this investigation substantiates the utility of
barrier pillars to isolate active panels from nearby gobs where the
depth of cover exceeds 1,000 ft. This is especially true in highly
stressed, bump prone ground conditions.

4. Analyses of the database indicates that roof rock quality is an
integral component in the panel design process. ARMPS SF’s
for production and barrier pillars can be lower when the
immediate roof is strong (CMRR>65). Conversely, under
weaker roof conditions, operators should consider advancing
narrower panels and deploying larger barrier pillars to isolate the
active working from adjacent gob areas.

5. Thedatasuggests that squeezes are the predominate failure mode
in mines operating at moderate depths with intermediate strength
immediate roof rock conditions. However, bumps typically
occur at greater depth and under stronger roof rock units.

6. A conservative approach to panel design for deep cover pillar
recovery is to advance a narrow panel which is separated from
the adjacent gob with a large barrier pillar. On retreat, rooms can
be driven into the barrier pillar to extract a portion of it. Inbump
prone ground conditions, past experiences and sound engineering
judgement should be employed when determining how wide the
final or inby barrier pillar should be so as to isolate the workings
from adjacent gobs. Information collected during this
investigation indicates that when the barrier pillar SF was greater
than 1.9, no bumps occurred.

7. This investigation confirmed that there is a decreasing trend in
satisfactory ARMPS SF’s as the depth of cover increases. It is
possible, as other researchers have postulated, that ARMPS’s
constant abutment angle concept over predicts the abutment
loads and underestimates the gob loading in subcritical panel
designs. In this case, some type of systematic abutment angle

11.

reduction with increased depth might be warranted. However, a
greater understanding of deep cover pillar mechanics is necessary
to calibrate this reduction and this topic warrants future research
efforts.
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Appendix 1.--Deep cover case history data base

. Inb Panel | Panel
Name Case| H h P'.I lar | Ext w/h | LC ARMPS Outt_)y Outby BPy Inby advance| retreat (Roof |Floor Ext. meth. Comments
Size pct SF  |BP width| BP SF | BP SF|" . -
width width | width
COMineA | 1 (1,560 9 |50x110| 40 55 3 0.6 0 0 0 0 230 230 | W | L Slab Miners entrapped by coal
pillar bump.
COMineB | 1 |800|115(65x70 | 41 5.6 2 0.95 - - - - 780 780 | | 2-1/2 OL from (Satisfactory design.
entry & floor coal
COMineC | 1 |80| 9 (60x100| 38 6.7 2 1.28 - - - - 320 630 | W I OL Satisfactory design.
COMineC | 2 |80| 9 [50x110| 40 5.6 2 1.2 - - - - 370 470 | W | OL Satisfactory design.
COMineD | 1 |750| 7 |42x100| 41 6 4 0.95 0 0 0 0 260 730 | | Partial OL  |Satisfactory design.
0 0 0 0
COMineD | 2 750 | 7 |42x100| 41 6 3 1.21 0 0 0 0 340 500 | | Partial OL  |Satisfactory design.
COMineD | 3 [800| 7 |32x82| 48 4.6 3 0.76 0 0 0 0 220 495 [ | Partial OL  |Satisfactory design.
COMineD | 4 |950| 7 |42x100| 41 6 3 0.94 50 11 50 | 056 | 335 500 | | Partial OL  [Several rows of pillars lost
due to excessive loading
under deepest panel cover.
CO Mine D 5 11,100 7 |42x100| 41 6 4 0.59 0 0 0 0 260 730 | | Partial OL Three rows of pillars lost
0 0 0 0 due to heave and sloughage
under deepest panel cover.
COMineE | 1 |1,250| 85 |30x80| 52 35 4 0.36 135 237 | 135 | 161 | 170 270 S S | Double split & [Excessive heave and floor
0 0 0 0 floor coal bumps caused panel to be
removal abandoned.
COMineE | 2 |1,250| 85 | 30x80 | 52 35 3 0.39 0 0 0 0 170 270 S S | Single & double (Satisfactory design.
split and floor
coal removal
COMineE | 3 |1,250{ 8.5 |30x80| 52 35 3 0.36 0 0 0 0 170 370 S S | Double split & [Satisfactory design.
floor coal
removal
COMineE | 4 |1,250| 8.5 |30x80| 52 35 3 0.36 0 0 0 0 170 370 S S | Double split & [Satisfactory design.
floor coal
removal
COMineE | 5 |1,700| 85 | 30x80 | 52 35 4 0.22 130 1.8 130 | 1.0 170 370 S S | Single & double [Overstressed pillars next to
0 0 0 0 split & floor coalthe barrier were abandoned
removal due to severe bumping.
COMineE | 6 |1,750| 85 |30x80 | 52 35 3 0.3 0 0 0 0 170 370 S S | Double split & [Satisfactory design.
floor coal
removal
COMineE | 6 |2,000{ 85 |30x80| 52 35 2 0.39 - - - - 170 170 S S | Single splitand (Satisfactory design.
floor coal

removal




Appendix 1.--Deep cover case history data base

. Inb; Panel | Panel
Name Case| H h P'.I lar Ext w/h | LC ARMPS Outt_)y Outby BPy Inby advance| retreat |Roof |Floor Ext. meth. Comments
Size pct SF  |BP width| BP SF | BP SF|" . -
width width | width
COMineE | 7 |2,000{ 85 |30x80| 52 35 4 0.16 125 15 125 | .71 170 270 S S | Double split & [Down dip pillars by barrier
0 0 0 0 floor coal pillar and side gob bumped.
removal
COMineE | 8 |2,000{ 85 |30x80| 52 35 4 0.22 125 1.6 125 | 1.0 170 270 S S Single split & [Richter 3.7 bump event
0 0 0 0 floor coal shook surface facilities
removal
COMineF | 1 |882| 6.3 |60x60| 44 9.5 3 1.11 0 0 0 0 400 400 I | S&F Satisfactory design.
COMineF | 2 [889| 11 |50x60 | 46 45 4 0.57 60 0.99 60 | .49 520 680 | W S&F Satisfactory design.
238 457 | 238 | 4.84
COMineF | 3 |961| 5 |50x60| 46 |10 3 1.14 65 1.97 65 1 280 280 [ \W S&F Satisfactory design.
COMineF | 4 |961| 5 |50x50| 49 |10 3 0.89 0 0 0 0 420 420 | w S&F Lost 3 rows of pillars due to
excessive pressures.
COMineF | 5 (1,250, 5 |40x80 | 47 8 3 0.75 95 2.13 65 |[0.71 | 240 2710 | W | W Xmas Roof falls over-rode the
breakers and the section
was abandoned.
KY MineA | 1 |878| 8 |61x61| 42 7.6 4 0.58 0 0 0 0 340 340 S S S&F Excessive pressures in
0 0 0 0 pillar point caused 3 rows
of pillars to be lost.
KY MineA | 2 |1,166] 7 |61x61 | 42 8.7 3 0.75 29 0.71 29 |0.18 | 340 570 | S S&F Lost 6 rows of pillars in
squeeze.
KY Mine A | 3 |1,193| 7.2 | 61x61 | 42 8.5 3 0.89 160 2.5 160 | 2.2 340 560 S S S&F Satisfactory design.
KY Mine A | 4 |1,235| 6.7 | 61x61 | 42 8.7 3 0.74 0 0 0 0 340 590 S S S&F Severe bump fatally injured
2 miners in pillar point.
KY MineA | 5 |1,290, 7 |[41x51| 50 5.9 4 0.26 0 0 0 0 260 260 S S S&F Moderate coal pillar bump
0 0 0 0 pushed the continuous
miner out of the lift.
KY MineA | 6 (1,366 5 [61x61| 42 |12.2 3 0.72 0 0 0 0 340 980 S S S&F Lost 4 rows of pillars due to
excessive pressures.
KY MineA | 7 |1,489] 8 |61x81| 38 7.6 3 0.71 140 1.7 130 | 1.1 340 450 S S S&F Satisfactory design.
KY MineA | 8 1,630 7 |61x81| 38 8.7 3 0.83 140 221 | 140 | 1.31 | 500 500 S S S&F Satisfactory design.
KY MineB | 1 |1,300| 45 |36 x61 | 50 8 3 0.69 110 2.56 65 |0.78 | 350 380 I S Xmas Satisfactory design.
KY MineB | 2 |1,600] 5 |61x74.8/ 40 |12.2 3 1.05 175 313 | 140 | 1.8 340 370 S S Xmas Satisfactory design.
KY MineB | 3 |1,700/ 5 |51x61| 44 |10.2 3 0.47 50 0.6 20 | 0.04 | 625 655 S S Xmas Satisfactory design.
KY MineB | 4 |1,850] 5 |66x74.8) 39 |13.2 3 0.82 150 2.37 | 120 | 1.08 | 360 390 I S Xmas Satisfactory design.
KY MineB | 5 |1950] 5 |66x71| 39 |13.2 3 0.72 150 221 | 115 | 0.92 | 360 390 I S Xmas Satisfactory design.
KYMineC | 1 |800| 4.2 |23x50| 64 5.5 3 0.57 35 1.32 10 | 0.07 | 335 365 | W | W oL Lost 14 rows of pillars in

squeeze.




Appendix 1.--Deep cover case history data base

. Inb; Panel | Panel
Name Case| H h P'.I lar Ext w/h | LC ARMPS Outt_)y Outby BPy Inby advance| retreat |Roof |Floor Ext. meth. Comments
Size pct SF  |BP width| BP SF | BP SF|" . -
width width | width
KY MineD | 1 |1,000{ 10 [50x50 | 49 5 4 0.34 0 0 0 0 370 370 | S S&F 'While retreating bottle
0 0 0 0 necked mains, numerous
fenders were lost due to
excessive loading.

KYMineE | 1 [775| 6 | 35x60 | 53 5.8 3 0.84 80 2.24 40 | 053 | 355 440 I | Xmas Satisfactory design.

KY MineE | 2 | 800 | 5.6 | 35x60 | 52 6.3 2 1.12 0 0 0 0 345 410 S | Xmas Satisfactory design.

KY MineE | 3 [800| 6 | 35x60 | 53 5.8 3 0.81 80 2.16 40 | 051 | 360 440 I | Xmas Satisfactory design.

KY MineE | 4 [800| 4.3 | 70x70 | 41 |16.3 3 2.43 150 5.9 120 | 4.6 380 440 I | Xmas Satisfactory design.

KY MineE | 5 [1400| 5.5 | 35x50 | 56 6.4 3 0.42 100 1.83 70 |0.61 | 350 410 | | Xmas Satisfactory design.

KY MineE | 6 [1400| 4.3 | 35x65 | 52 8.1 3 0.57 90 1.99 60 |0.56 | 355 420 [ | Xmas Satisfactory design.

KY MineE | 7 |1425| 43 | 70x60 | 43 |14 3 1.25 220 525 | 190 | 4.16 | 380 410 I | Xmas Satisfactory design.

KY MineE | 8 |[1500| 4.3 | 35x60 | 44 8.1 3 0.84 90 1.78 50 | 0.36 | 355 440 | | Xmas Moderate bump caused face
equipment damage.

KY MineE | 9 [1600| 4.3 | 60x65 44 |14 3 0.75 75 14 45 | 0.27 | 370 435 | | Xmas Severe bump pushed
continuous miner back 15
feet out of the lift and broke
the frame.

KY MineE | 10 {1700| 7.4 | 70x50 44 6.8 3 0.45 0 0 0 0 375 395 | | Xmas Moderate bump events
caused several pillars to be
abandoned.

KY MineE | 11 [1900| 4.3 | 60x70 | 43 |14 3 0.94 170 3.15 | 140 | 1.6 320 380 I | Xmas Satisfactory design.

KY MineF | 1 |764 |57 |35x60 | 52 6.1 2 1.26 - - - - 350 240 S S OL Satisfactory design.

PAMineA | 1 |806| 7.2 |60x60| 39 8.3 4 1.13 0 0 0 0 710 710 | W | W P&W Lost 115 pillars overnight
squeeze,

PAMineA | 2 [853| 7.2 |70x80| 34 9.7 2 2.71 - - - - 539 539 | W | W P&W Satisfactory design

TN MineA | 1 |(1,000| 25 [40x35| 61 |14 3 0.87 35 1.58 0 0 260 290 | W oL Majority of panel lost due
to squeeze.

TN MineA | 2 |[1,026| 25 |35x30 | 66 |12 2 0.98 - - - - 240 270 I W OL Satisfactory design.

TN Mine A | 3 1,026 25 [35x30 | 66 |12 3 1.2 180 9.87 | 180 | 14.7 | 240 240 | W None Squeezed caused 2,200 ft of
mains to be abandoned.

UT Mine A | 1 |1,200| 84 | 65x65| 0.42 | 7.7 2 0.86 - - - - 350 440 | I L Slab Satisfactory design.

UT MineB | 1 [1,000f 7 |60x60| 0.44 | 8.6 3 0.72 0 0 0 0 180 340 S | W Partial Xmas |Satisfactory design.

UT MineB | 2 (1,100 9 |70x80| 0.38 | 7.8 3 0.91 215 259 | 115 | 1.17 | 380 410 S I S&F Satisfactory design.

UT MineB | 3 (1,100 7 |60x60 | 0.44 | 8.6 3 0.82 0 0 0 0 590 590 S | W Partial Xmas [Satisfactory design.

UT Mine B 4 11,200 75 | 60x60 | 0.44 | 8 3 0.55 0 0 0 0 420 420 S W Partial Xmas [Moderate squeeze occurred
at pillar point.

UT MineB | 5 [1,200] 9 |80x70| 0.38 | 7.8 2 0.93 - - - - 400 600 S I S&F Satisfactory design.




Appendix 1.--Deep cover case history data base

. Inb Panel | Panel
Name Case| H h P'.I lar | Ext w/h | LC ARMPS Outt_)y Outby BPy Inby advance| retreat (Roof |Floor Ext. meth. Comments
Size pct SF  |BP width| BP SF | BP SF|" . -
width width | width
UT MineB | 6 (1,200 5.5 | 60x 60 | 0.44 | 10.9 2 1.25 - - - - 340 340 S | W S&F Satisfactory design.
UT MineB | 7 (1,500 9 |60x80| 04 | 6.7 4 0.43 60 0.61 60 |0.28 | 350 380 | | L Slab Satisfactory design.
350 434 | 300 | 4.36

UT MineB | 8 [1,600f 9 |70x80| 0.38 | 7.8 2 0.82 - - - - 380 410 [ | L Slab Satisfactory design.

UTMineC | 1 [800| 75 |63x63| 042 | 8.4 3 1.03 0 0 0 0 415 415 S S S&F Satisfactory design.

UTMineC | 2 |800| 7.5 |63x63| 042 | 84 3 0.93 0 0 0 0 350 350 S S S&F Satisfactory design.

UTMineC | 3 [800| 82 |63x63]|042 | 7.7 4 0.68 0 0 0 0 350 350 S S S&F Excessive bumping caused
panel abandonment. Panel
located in ridge nose.

UT MineC | 4 [1,000] 8 |63x63| 042 | 7.9 3 0.77 0 0 0 0 350 350 S S S&F Satisfactory design.

UT MineC | 5 [1,000] 8 |63x63| 042 | 7.9 2 0.93 - - - - 1,100 | 1,100 | S S S&F Satisfactory design.

UT MineC | 6 [1,200] 6.6 | 63x63 | 0.42 | 9.5 3 0.67 0 0 0 0 250 250 S S S&F Satisfactory design.

UT MineD | 1 |1,500] 9 |60x 60| 44 6.7 3 0.61 145 1.88 | 145 | 1.48 | 500 415 S S S&F Three rows of pillars
bumped.

UT MineD | 2 |1,650 9 |60x 60| 44 6.7 3 0.5 105 129 | 105 | 0.88 | 500 420 S S S&F A Richter 3.6 bump event
occurred when 7 rows of
pillars failed violently.

UT MineD | 3 |2,000f 9 |60x 60| 44 6.7 2 0.5 - - - - 500 425 S S S&F Satisfactory design.

VA MineA | 1 |1,700| 55 |60x60 | 44 |10.9 3 0.61 0 0 0 0 340 340 S S S&F Moderate coal pillar bump.

VAMineB | 1 |790| 55 |35x50| 55 6.4 2 1.15 - - - - 240 240 | W | W 2 Cut Satisfactory design.

WV MineA| 1 |970 | 55 [40x60 | 50 7.3 2 1.06 - - - - 440 470 I W Xmas Satisfactory design.

WV MineA | 2 |1,054] 5 |60x 60| 44 |12 2 1.38 - - - - 500 530 [ W Xmas Satisfactory design.

WV MineB| 1 |750| 8 |50x70| 44 5 2 1.17 - - - - 580 580 S S S&F Satisfactory design.

WV MineB| 2 |750| 8 |50x70| 44 5 3 1.04 59 1.53 59 [0.84 | 580 580 S S S&F Stable LC2 development
pillars protecting mains
failed after adjacent panel
was pillared.

WV MineB| 3 |800| 7 |50x70| 44 7.1 3 0.95 0 0 0 0 440 440 S S S&F Satisfactory design.

WV MineB| 4 [900| 6 |50x70| 44 8.3 3 0.98 45 1.15 45 |1 0.48 | 470 470 S S S&F Satisfactory design.

WV MineB | 5 |1,0000 6 |70x70| 40 |11.7 3 1.07 0 0 0 0 560 560 S S S&F Satisfactory design.

WV MineC | 1 |1100| 6 |55x77 | 44 9.2 3 0.94 80 17 45 | 0.38 | 300 360 | S Xmas Lost 4 rows of pillars in
squeeze.

WV MineC | 2 |1100| 6 |50x69 | 46 8.3 3 0.72 70 1.2 35 | 021 310 370 I S Xmas Satisfactory design.

WV MineC | 3 |1100| 6.5 |50x79 | 43 7.7 2 0.98 - - - - 650 650 [ S Xmas Satisfactory design.

WV MineD | 1 |750| 75 |40x80 | 47 5.3 4 0.84 80 1.99 50 71 315 505 | | Xmas Satisfactory design.

0 0 0 0
WV MineD | 2 |750| 75 |50x70 | 44 6.7 3 1.05 45 1.29 45 | 059 | 360 360 I | 2 cut Satisfactory design.




Appendix 1.--Deep cover case history data base

. Inb; Panel | Panel
Name Case| H h P'.I lar | Ext w/h | LC ARMPS Outt_)y Outby BPy Inby advance| retreat (Roof |Floor Ext. meth. Comments
Size pct SF  |BP width| BP SF | BP SF|" . -
width width | width
WV MineD | 3 |750| 4.7 |35x80 | 49 7.4 4 0.98 60 2.15 30 42 300 465 | S Xmas Satisfactory design.
0 0 0 0

WV MineD | 4 |750| 75 |40x60 | 50 5.3 2 1.09 - - - - 320 350 I | Xmas Satisfactory design.

WV MineD | 5 |900| 4.7 |35x70| 51 7.4 3 1.04 0 0 0 0 300 465 [ S Xmas Satisfactory design.

WV MineD | 6 |900| 75 |40x80 | 47 5.3 3 0.83 0 0 0 0 500 675 I | Xmas Satisfactory design.

WV MineD | 7 | 950 | 7.5 | 40x60 | 50 5.3 3 0.71 60 1.59 60 |0.83 | 560 560 | | Xmas Heavily loaded outby
workings caused panel to
be abandoned.

WV MineE | 1 [850| 9 |50x50| 49 7.1 4 0.43 0 0 0 0 370 370 S | W Xmas Pillar point roof fall had

0 0 0 0 continuous miner buried for
2 weeks. Excessive heave.
WV MineE | 2 [900| 7 |50x50| 49 7.1 3 0.67 0 0 0 0 440 620 S | Xmas Satisfactory design.
WV MineE | 3 (1,150 6 |55x70| 43 9.2 4 0.6 43 0.89 43 | 032 | 330 490 S S Split & Xmas [Pillar point bump caused
0 0 0 0 lost time injury.
WV MineF | 1 |825|45 |50x50 | 49 |111 4 0.91 0 0 0 0 440 440 S S P&W Moderate bump occurred in
0 0 0 0 pillar point.
WV MineG| 1 |850| 45 |60x40| 50 8.9 2 1.24 - - - - 660 660 S I Xmas Satisfactory design.
Legend:

BP - barrier pillar

Ext pct - extraction percentage on advance

h - mining height
H - overburden

| - intermediate rock strength
LC - loading condition

OL - outside lift

P&W - pocket and wing
S - strong rock strength
S&F - split and fender

SF - stability factor

W - weak rock strength
w/h - width-to-height ratio
Xmas - Christmas tree
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MINES OPERATING IN BUMP PRONE GROUND!

COMPANY MINE MSHA ID | DISTRICT
1 Consol Energy Buchanan No. 1 44-04856 5
2 Lone Mountain Darby Fork No. 1 15-02263 7
Processing
3 | Harlan Cumberland C-2 15-07201 7
Coal
4 | Harlan Cumberland No. 19 15-17903 7
Coal
5 Rex Coal C-5 15-19114 7
6 Genwal Resources Crandall Canyon 42-01715 9
7 Andalex Resources Aberdeen 42-02028 9 REDACTED
8 Canyon Fuel Dugout Canyon 42-01890 9
9 Canyon Fuel Skyline #3 42-01566 9
10 | Energy West Mining Deer Creek 42-00121 9
11 | West Ridge Resources West Ridge 42-02233 9
12 C.W. Mining Bear Canyon #4 42-02335 9
13 C.W. Mining Bear Canyon #3 42-02263 9
14 Twentymile Coal Foidel Creek 05-03836 9
15 Mountain Coal West Elk 05-03672 9
16 Bowie Resources Bowie No. 2 05-04591 9
17 Oxbow Mining Elk Creek 05-04674 9
18 McClane Canyon McClane Canyon 05-03013 9

1Conditions are considered to be bump-prone when overburden depth exceeds 1500 feet and strong strata (e.g.
sandstones) are present above and below the coalbed or previous experience has demonstrated that bumps can occur in
the mine or mining region.
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Pagelof 1

From: Davis, Allyn C - MSHA
Sent: Wednesday, August 23, 2006 8:18 PM

To: Thompson, Michael A - MSHA
Cc: Langton, John F - MSHA; Pon, Melinda - MSHA; Cornett, Bob E - MSHA; Gibson, Pauline M -
MSHA

Subject: Donny Durrant

Mike,

| interviewed Donny, but have been on the go since. I'll get the information to you after | get back in the office.
Bob Murray, an extremely difficult coal operator from Pennsylvania, has purchased the West Ridge Mine and their
people took over yesterday. Donny wrote an order on their longwall for 80 damaged hydraulic hoses to be
replaced, and they are alleging retaliation and have informed our FO Supervisor they will work to get him removed
as an inspector. [REDACTED

They also told my supervisor they have been very successful at getting MSHA people removed in other districts. |
expected we would have trouble with this operator, but didn’t expect it on the 2" day after they took over.

Al

2/13/2008
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H2S at San Juan Pagelof 1

From: Davis, Allyn C - MSHA

Sent: Friday, September 01, 2006 12:10 PM

To: ‘Varley, Floyd D. (CDC/NIOSH/RLAB)'

Cc: Vermulen, Erik - MSHA; Elkins, David W - MSHA; Knepp, William P - MSHA
Subject: RE: H2S research in Utah

Attachments: ACARP H2S.PDF

Floyd,

For your information, the West Ridge Mine is under new ownership now. It was purchased by Bob Murray of Murray
Enterprises. Our relationship with Mr. Murray has been stormy thus far. That is also the pattern of his relationship with
MSHA at his eastern mines. Just wanted to give you a heads up on that. He may not be a willing participant if he senses

that anything you do could impact his ability to produce coal.

Thanks and good to hear from you,
Al

[REDACTED]

2/13/2008
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From: Knepp, William P - MSHA

Sent: Wednesday, October 04, 2006 9:04 AM

To: Stricklin, Kevin G - MSHA

Cc: Dauvis, Allyn C - MSHA; Cornett, Bob E - MSHA
Subject:

Sensitivity: Confidential

Kevin, a summary of the situation at Aberdeen:



Over the course of the first 10 days of Murray Energy ownership they have aggressively opposed
enforcement actions taken by Inspectors Durrant and Schumway, accused them both of
retaliation, met with Supervisor Farmer and attempted to dictate how inspections should be
performed at the mines. All indications so far are that this operator intends to use whatever
means available to try to leverage enforcement at their mines.
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Page 1 of 1

From: Cornett, Bob E - MSHA

Sent: Tuesday, November 07, 2006 4:28 PM
To: Stricklin, Kevin G - MSHA

Subject: RE: meeting with Bob Murray

Follow Up Flag: Follow up
Flag Status: Red

I’'m probably not telling you anything you don’t know, but Murray fired those who did not seem to agree with his
philosophy (not sure if that is good or bad). Several good persons have quit because they did not agree also.

| did talk to one of our more level headed inspectors last week and he said the mines are doing less in compliance
since Murray took over and that if you want something corrected or done different, you would have to cite it to get
it fixed. There is no grey area with the mine management now, if you don’t issue a citation or try to suggest they
do something, they will not do anything without paper.

From: Stricklin, Kevin G - MSHA

Sent: Tuesday, November 07, 2006 6:17 AM

To: Davis, Allyn C - MSHA

Cc: Cornett, Bob E - MSHA; Knepp, William P - MSHA; Langton, John F - MSHA
Subject: meeting with Bob Murray

Al,
As you know, Richard Stickler and | met with Bob Murray and Jerry Taylor last Friday.

He as well is upset in the time delay of getting seals approved. We have
discussed that in the past and that is out of our hands. | have shared the concern with Mark Skiles and tech
support. His third complaint was inconsistency in enforcement at his 3 mines. I'd suggest District 9 do a
quarterly breakdown of the last 4 inspections at these 3 mines and show the number of citations and orders
issued under the various sections of law. | would like for the district to forward a copy of the info to John and me.

| expect Richard to want to look at the info and want us to know what is there before Richard does. ()
(D . - - < ! boc 615 moct g e

been in a lot worse ones with him.

2/15/2008
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Message Page 1 of 2

From: Sargeant, Bryan P - MSHA

Sent: Friday, September 01, 2006 2:47 PM
To: Cornett, Bob E - MSHA

Subject: RE: Mines

He has gone after several. Tell your people to be careful when dealing with him or any person
associated with his operations. Mr. Murray can be personable until he feels that you have
crossed him. He will take any statement and twist it to his advantage. The incidents here
were primarily comments made by inspectors and presented at the national level out of
context of the original intent of comment. He can become abusive if he feels that it will serve
his purpose. His sole intent is to discredit the inspectors that are enforcing the law.

REDACTED

2/15/2008
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panel from his testimony at two of the hearing and being intimately involved in the panel’s tour
of Tower. While additional verbal testimony will not be allowed, Jim’s presence will indicate
the significance UEI and Utah places on the recommendations of the panel. In addition, Bruce
Watzman will be in attendance for part of the hearings (he has 1o aitend the NMA board of
directors meeting during part ol the public hearing). N

¢ UEID’s mine rescue team competed in the Annual Price Mine Rescue Competition on
Wednesday. The competition has been on-going for 31 years. The UEI team finished in third
place. Considering the team has never been competitive and had limited practice as a team
(three new members), the results were very impressive. We are entering the team in the
national competition scheduled for the end of the manth. ,

*  Another major issue now before the industry is the Emergency Temporary Seal (ETS)
standards now in effect. The comment period has been extended until August 17" Jim
Poulson submilted testified at the July 17" public hearing in Denver. Critical issues discussed
included:

1. The required PSI strength of a seal. MSHA wants 120 PSI whereas the industry wants 50
PSI

2. The time it is taking to gain approval for seals is out of hand. As you know, we are
constantly fighting MSHA for approval and UEI was literally the first company to gain an
approval in the country (only after you and 1 sent letiers to MSHA personnel). The
approval process continues to be a major problem.

3. What are inter-panel seals between longwall panels going to be considered and what
strength will be required. This is a major issue for UEI as we build seals between each
panel at West Ridge and a 120 PSI seal would create major construction and cost problems.

4. What is considered the threshold for an immanent danger behind the seals and what has to
he done when the atmosphere behind the seals are in the explos?'vc range,

*

s We are now contesting all violations issucd to UEI mines, as discussed on our conference call
this weck. UEI had submitted payment for 6 violations written after April 22", but accounting
had not paid the assessmen! and has placed the payment on hold. In addition, we have
contested the violations, The assessment for the six violations ranged between $300 and
$4.,000. Except for the $4,000 violation, all of the remaining violations were below $500. The
one large violation was a result of the section of law (75.400) having been written 29 times in

the past 24 months, l '

e We have scheduled Marco Rajkovich to meet with all UEI supervisors on August 18" to
discuss the mine act changes, the financial impact of the changes and the personal liability
associated with the act. This is very important training for our managers given MSHA’s
incredulous actions from a financial perspective, .

s During the month of July we terminated 2 employees for not passing their random drug test.
This brings to 5 the total number of employees zrho have been terminated since we started

random testing in November. ‘I
]

e  MSHA plan approval for ventilation, roof control and seal approvals is almost at a standstill.
While I understand the problem is nationwide, the process is almost at a halt in District 9. We
spoke to Al Davis at the mine rescue contest this week and he acknowledges the problem, but

offered no relieve for the problem. We continuc to apply pressure on the critjcal issygs. .
a c.Qnm-"— J-‘S-’U-'-'— - Mﬂt &n‘b .

UEICONG-K000008852
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Robert E. Murray SandS Violation History
08/01/2006 - 07/31/2007

On-Site
Inspection S&S S&S
Mine ID Mine Name Mine Type Mine Status Mine Status Date Hours Cited** PIH
1102752 Galatia Mine Underground Active 11/07/1983 4,510 369 0.08
1517741 Paradise #9 Underground Active 04/13/2000 1,511 53 0.04
3301070 Century Mine Underground Active 06/07/2001 1,425 52 0.04
3301159 Powhatan No. 6 Mine Underground Active 11/01/1980 2,464 257 0.10
3304381 Powhatan Transportation Center Facility NonProdActive 06/07/2000 21 0.00
3600968 Maple Creek Preparation Plant Facility NonProdActive 06/28/2005 72 0.00
3602695 Energy Resources Inc Surface Active 02/15/1970 43 14 0.33
3608525 Burrell Mine Underground NonProdActive 08/02/2002 152 1 0.01
3608544 Cleaning Plant Facility NonProdActive 03/06/2001 4 0.00
3608678 Monvalley Transportation Center Inc Facility Templdle 10/05/2005 2 0.00
3608867 Irishtown Strips Surface Active 01/08/2004 18 2 0.11
3609051 ERI Prep Plant Facility Active 05/11/2004 7 0.00
3609114 ERI Rail Loadout Facility NonProdActive 06/05/2007 6 0.00
*4201474 Pinnacle Underground NonProdActive 01/13/2006 48 6 0.13
*4201715 Crandall Canyon Mine Underground Active 11/22/1983 349 27 0.08
*4201864 Wildcat Loadout Facility Active 06/17/1985 58 6 0.10
*4202028 Aberdeen Underground Active 03/28/2002 1,377 134 0.10
*4202233 West Ridge Mine Underground Active 11/04/1999 1,102 74 0.07
*4202356 South Crandall Canyon Mine Underground NonProdActive 11/01/2006 78 2 0.03
Totals for Robert E. Murray Mines 13,243 997 0.08

*Indicates Robert E Murray began ownership on 8/9/2006

**Excludes vacated S&S Citations and Orders On-Site
Inspection S&S S&S
Industry Average Hours Cited** PIH
Facility 23,777 1,772 0.07
Surface 45,453 2,896 0.06
Underground 290,455 22,601 0.08
All Bituminous Coal 359,684 27,269 0.08

PEIR - 08/09/2007

S$1.12.003071
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Interaffice Correspondence
a‘t‘- ‘LCC K N %

To:  Mr. Robert B. Murray

From: J. M, Taylor . M
e
Tl B-ua:a-k .
Date: July 20, 2007 £ | a n
Re:  Safety Staius Report Po.uuzdlv\

The incident rates for the 2™ quarter 2007 are listed below. Galatia

lowest incident rate (1.12} and will receive the MEC quarierly safety flag, 10 ‘:

Redacted:

Not Responsive ) 4 ' ’

Crandall Canyon 10.70
[
Redacted:

Not Responsive

Redacted:
Not Responsive

The final ¢ngineering drawings for the breathable air sleds have been completed.
We wili instal! the breathable air supply as you and 1 discussed using barricade walls in
lieu of emergency shelters. If we are later forced to go to emergency shelters we can
have the oxygen and CO2 sarubbers removed from the sleds and instalied in an
emerpency shelter. Roger Blumling s received bid for these sleds. Strata as worked
closely with Ron VanHorne and me 1o design the breathable air supply sleds, and they
have quoted the lowest price of all the vendors. They are going to cost around
$61,000.00 each. We desipned the sleds and our emergency plans to provide the least

UEICONG-K000008848



cost method of providing the emergency breathablc air required by the MINER Act. [
asked Strata to put MEC at the bottom of their production and delivery schedule. The
sleds should not be delivered until sometime in 2008. This will give us time to make any
changes that may be required by the Second MINER Ait: ?mould it be enacted.

[ ]

1 have been scheduling meetings with various communications and tracking
device manufacturing companies, I have included the Superintendents, electrical and
maintenance personne! in these meetings. Currently we are attempting to track all the
miner’s locations by having them call a designated person on the surface and keeping a
written log of their location underground. This is difficult to accomplish and maintain an
accurate record. MSHA inspectors are starting to monitor our tracking systems and are
issuing violations if a miner fails or forgets to call before moving to and after they reach
another location. The cost of violations and the time wasted for employees to goto a

phone and notify the person on the surface of their locatio?l will more than pay for an

electronic tracking device.
\

cC! R.D. Moore
R.A. Heidelbach

UEICONG-K000008849
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Page 1 of 2

From: Farmer, Ted E - MSHA

Sent: Friday, August 31, 2007 8:47 PM

To: Cornett, Bob E - MSHA

Cc: Davis, Allyn C - MSHA,; Taylor, William M - MSHA
Subject: RE: General Overview

Bob,
I'm not sure you got this information so | am sending it again.

During the week between Christmas 06 and New Year 07 very few people we in the office on Friday, December
29, 2006 (Michael Shumway, CMI, Rick Boyle, Diesel Specialist Bill Bordea, Electrical Specialist Trainee and
myself).

Mike answered the Office phone and forwarded the call to me. An individual who would not identify themselves
and did not want to file a complaint but wanted MSHA to know what was going on up at the Crandall Canyon
Mine. Crandall Canyon Mine is under work group 02 jurisdiction but Bill Taylor was on leave | asked what the
problems were?

The Caller stated the for the men to make bonus they needed 4,000 tons by the end of the year and the belt lines
were dirty, no rock dusting was being done and the section foreman Jessie Gordon was even driving a shuttle car
through lunch so the tonnage could be met and no attention was being given to safety.

I got Mike, Rick and Bill and made assignments for an immediate inspection at the mine. Mike, Rick and Bill were
to go to the section and check it out completely and | would walk the entire belt line.

The findings of this inspection were 3 S&S citations, 7 Non-S&S citations, 1 104(d)(1) citation and 1 104(d)(1)
order. A 110 investigation was also requested on three management officials. Gary Jensen, MSHA Special
Investigator was investigating the “KW” as of last month according to Rick Boyle because Gary had interviewed
him.

Ted

From: Cornett, Bob E - MSHA
Sent: Fri 8/31/2007 1:52 PM

2/15/2008
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Page 2 of 2

To: Erramouspe, Pat - MSHA; Taylor, William M - MSHA; Farmer, Ted E - MSHA; Beacco, Alice - MSHA
Cc: Ronzone, Dario R - MSHA; Knepp, William P - MSHA; Fast, JoLynn - MSHA
Subject: General Overview

Al wants information to put in a power point he has us all working on from various aspects here in the District and
we are going to need the following from the field office no later than early Tuesday morning so we can put it in
and have a chance to review it.

Looking at the time frame of August 1, 2005 until August 6, 2007, basically one year before Utah American took it
over until the accident date

We need a General Overview of the Crandall Canyon Mine from the inspection/enforcement standpoint. Any
inspection or enforcement issues that were encountered, a general overview of inspection/enforcement during
this time frame, any problems at the mine. This needs to be a brief narrative on these subjects. We are trying to
do the same from the plan standpoint and Dario has been working on inspection summary and violation summary,
possibly graphs. These will be done here, but we need the mine overview from the field office perspective.

| was not sure if both work groups had this mine during this time frame is why | am asking both to input
information into it.

Pat, please get this to Bill and Ted asap so they can be working on it. OT/Comp time is authorized.

2/15/2008
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POSSIBLE KNOWING/WILLFUL VIOLATION REVIEW FORM U.S. Department of Labor ((?)

(Confidential, Pre-decisional |iformation) Mine Safety and Health Administration

MINE IO Y2~ O(_?/S’ MSHA OFFICE ,%m c’,_L/fm_r ol
MINE NAME _szzﬁmu C@m/o,«/ Mowrs
COMPANY NAME Mm'iﬁ y LRl

s

Citation/Order Na. _P2FE4TT Date L2 2G5 200,
ACCIDENT INFORMATION; i )
Was this viiation assoclalad wilh an accident which caused an Injury? YﬁSD RO IX It yes: Fatal? D Non-fatal? D
ad
REVIEW CRITERIA: (Anach supplemental information if needed)
4. Did the oondllion.o'r praciice.ciled creale (he presence of & high degree of risk to (he health and/or safety of miners?  Yes R No L)
a) Who was exposed lo the hazard? {Name and Oocupa!ion)
b) How were they exposed to the nazarg? g,,,erA e /yaf 44@4 S 8 ent Ncé- J/“J Pl oy o€
‘f/'n( mﬁ("&l’wz\ V\{AHL‘ C«._.C (ol.«.,rLu — r‘or,ku,-n.a/m.,c..afa fLr—t/Cnvet-- ‘-«L\'ldn
¢) When and over whal penod of time did the: 8xposure occur? J

d) Is this first hand Information? Yes [;3\ No[ )
If not, who provided tha information? {(Name and Occupation)

2. Did the operator o5 agent have actual knowiedge, or reason to know, of the fads or condmons mnstrh.ntmg the violation? Yes@ NOD
a) Who had this knowledge? (Name and Title) _;G_«;J_:_G‘_f.mrmm:f )

b) How was this knowledge evndenced?_O_-;LIALS_A_&m_s_ Amf ot i_‘g 18 W hﬁ. A 4"
by @asee to a;kﬁ,, LA mﬁc\(,d" 5,«-\;95 .

©) is this first hand information? Yes{ ]  No (]
If nol, who provided the information? (Name and Occupation) (2,, ny E,g,“ mels M, . M Yool 3 o~
3. Any other partinem information: R e ] ! ! E 5 !

dab geentaes. Theor m&ﬂﬁ.ﬁm@hﬁmﬁd MHLMJM_JMAM
appbel Meboo lockeopucns byl chdicls ndtcagons 4l 0 b esk st Conbiad becastlil sl oG

INSP CTOR'S CONCLUSION:
Based on this review, does this appear to be a possible knowing and/or willful violation of the Act or mandatory health or safety standard? Yes[KNoD

inspactor AR Number: 9 q4125 Signature; : ~ ‘w p) ( ! .C &y’ : Date: /. §- 2op>
Supervisor: Do you agree wilh the inspector's conclusion? Yes () No Cf v '

Signatwre: T 1) S < Foon . Dale:  /-5-7007

\. '
POSSIBLE RECOMMENDED ACT(IONS; ,

A. Conduct a special irwestigation C. No furthe: action. D ' e
Assistant District Manager: pendation {A or C from the list above) -

Signalure: l (““ WA H . Date: 2 //v.r;‘/f,)(_‘p 7

/_// 7 7

Supervisory ?fe? (nvesugator ecommendation (A or C frorn the hst above)

Signature: }, " Date:_=/78" /> >
Distict Manager. Action Dedlsi f (A or C from the list above) . o

Signature; (Qj‘ /@'01/2‘4 - pete: 7-/5 -O7

ADDITIONAL COMM%S'OR REMARKS:

CASE ASS[GNMENT INFORMATION:
Y
Investigation Case No _Lff;/f-’b rsT o2 sy . Dale Assigned < ! b -07

Investigator Assigned

. 1D No.

MSHA Form 7000-20, June 97 (revised) PINK: HQ SI OFF.ICE

/
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POSSIBLE KNOWING/MWILLFUL VIOLATION REVIEW- FORM us. De‘partmem of Labor ; " '—'

"(Confidential, Pre-decnssonal Information) - ) Mine Satetxand Heallh Admlnistration
\v
~ R - D '
wingin', 2 - OL7/3 MSHA OFFICE Pe:c e Liag ;
MINE NAME C“J"\"ah“ O"A"UV /H AN ' ." ' _ll '_\
COMPANY.NAME L).l».u Amemcoan o +y _ - S S P
) ~ ' ’ ’( e ‘ c . . .
Citaton/Order No. SE000 —. Dale 12~ 29 oé —
AGGIDENT INFORMATION: L _ S e
Was this violaion associsled with an pccident which caused an injury? YESL_?-L - .Nold “. Ifyes: Fatsl? i_u]: Non-r_agaw !:I e
REVIEW CRITERIA: (Atlach supplemental information if needed) . : . ' W '
§. Did the condition or.pracidce clied create the praseaca of a high degrae of sk to ihe heaith andlor safety of miners?" Yes B}’ ..No L e
3) Who was exposed to the hazard? {Name and Occupation) . . . - .o . -

/11; Moy U ma i on mm ) [aYay4 _ L .
; : S S p—
b) Howwer@ﬂso‘yexposodlomqhazard? 1960 " 1v  bedh yatsley zwfras  did amgl hayg 5ot-ﬁ‘urh £

Rute  Hot Masdv o sy dakie plag; 8 4" o€ Reck 1A c bgivg cui g Juier, {""’NL 3.‘ ’

N 7 7 ) 7 g - -
¢) When and over whal period of ime did the exposure occur? as’ ' 12-29- QL. dag:  sh, (V" avs s rary twal ~J‘L—,-N, /~
place  an L - madazy = cevBition hey sy higdid Ve soviral pagyaes ch C1 gt -

d) 18 this first hand information? Yesff]  No [ : ' . e ' . YT e
I not, who provided the Information? (Neme and Octupation) : . S e -
2. Did the operalor or agent have actual knowtedge, of reason to know, of the Facts or'conditions ‘constituting ‘the viclalion? YesEﬂ P/ NoD D R
Who enme Alliccd__net. shdY . Svergerory , DMe Black Do
a) had this knowledge? (Name and Tide) e f, = N7 AL Fm: i e A
b) Howwasmnsknmwedgeewdenced? thit aei ' gn sioond de  hav _pe. s oAt bkl '1\54"*4,44/:'
e - - / P YRR LT Me.s Wria2d: RSN LEN alzireve o ! oL
¢) ls this first hand Information? YesD No & . ~ ' ' S
Mf not, who provided tha tnformatlon? (Name 2nd Octupation) C:m':u'; - Tacsck A e Shgd- Ceue ) N
3, Anyothergeninem information: . .. comdrdie i YR Iy 4 fx finsteg Co and h
A Jaazpridc Gl R nedid av  bae Tiereopsl  oF  fxadis ndtien, '

INSPECTOR'S CONCLUSION: . : .
Based an this review, does this sppear ta be a possible knowing and/or willful viotation of the Actor mandatory health or safety szandard‘) Ye& No(J -

Inspactor AR Number: 2 4/ ) 7 Slgna(um. ?Vv i _,,(,(_J Q Guaj £ . Date:. ) - SO 7. .
Supervisor: Do you agree with the inspactor's condu§lon? YeasOk - No D ‘ . . ' )
Signature: f() [~ e Date: /. gy
POSSIBLE RECOMMENDED ACTIONS: ) o . e oo
A Condudl a speciat investigation. C. No further action. [ ] T
Assistant Districl Iﬁnager Re endation: Zf (A or C from ihe list sbove) TP
Srgnature Sy ﬂ Date: 2/5‘/(5‘7
' 7 -7 .

Supervisory Spﬁ esugator acomimendation: /7  (A'or C from the list above) . o S : i g
Signature: : - - Dael B /)& 2y ‘

on Declsion: (Aor C_kll‘rom the lisl above) : Co L
7 Date: p? ’%: 67

Disticd Manager.

Signature:

_ ADDITIONAL COMME|

. . L ] -
CASE ASSIGNMENT (NFORMATION: . S S 7 i
1% N R g

Investigation Case No. _LJx s €ST - 2007- / L/ Date Asslgnad c:) {6 O o

“\_ Investigator Assigned 6 : N ID No. - : - _'; Bkl .
\&.Forh 7000-26, June 97 (revised) PINK: HQ SI OFFICE - B



Investigation Assignment Control U.S. Department of Labor _ @
Mine Safety and Health Administration

1. Case Numbar 2, Date Cese Assigned 3. Investigator
DENV-CSI-2007-14 02/15/2007 JENSEN
4. Mine Company 5. Mine Nama 6. 10 Number
UTAH AMERICAN ENERGY CRANDALL CANYON 42-01715
7. Address 8. Type of Discrimination
Crandall Canyon Hwy 31, Mile Post 33, Huntington, UT 84528
Discrimination Complaints Only items 8 - 13 .
9. Complainant’'s Name 10. Phons Number

RECEIV/EM .
11. Address 12. Respondent’s Name(s) . @ ' CH-MAR2= 00
13. Date Complalnt Received " 18-Day Stent Date 90-Day Decision Date 14,

15. Prior History/Supervisor's Remarks/Event Numbee
Prior history is attached.

Citation Nos: 7286433 and 7286500 Issued 12-29-07

30 Doys: 01-28-07
60 Days: 02-27-07
120 Days: 04-28-07
150 Days: 05-28-07

16.Attorney Assignad 17. Oate 18, Dlsposition 19, Field Office

LRICE

MSHA Form 2000-158, Oct 88 {Revised) Headquerters Control Copy B




- WD W g
Special Assessment U.S. Department of Labor feo 4 { At
Review Form Mine Safety and Health Administration = ¢ = Y &e=r { |

This form contalns information that i privileged or otherwise exempt from disclosure under spplicable Jaw. i w
Do not disclose without consuiting che Office of the Sollcitor or the Office of Assessments. ’ oo m bt
1. MSHA District Office 2, Field Office
q ‘Pmc C U{‘A L\
3. Minc 1D/Conrtracior 1D . 4. Minc Mane :
24-017:8 niwe  Cramdall C/Wymv Miw ¢
5. Operator Namc 4 s 6. Citalion/Ordee Numbcer 7. Citation/Order Issue Date
Utah Amcrican ~1R’7 7286999 12.29-0¢
8. Accidenl Related Violation? [ vy« B o If yes. all violations musl be submitted together with any accident report or memorandurm.
9. Operator Notificd of Special Assessment? 0 Y BF No

10. Inspector's Recormmendation Is this & flagrant violation? ] vys [ wNo

Special Assessment? Bd vs [ N If yes, explain belaw the serious or aggravating circumstances involved.
mMmp oo Wag ‘:’P{RA!‘!N? witl  J9OO " of safaky A way, Entriey | #72 ;g wiriy
V£R11 It e Rock dost . Th, s comdrtion was ovious + sxfirasivyg, Rocic wa g bean

Cut & B Lo 2 safRics - (Aot 87 dhicle yn Lcft 5108 of Cach :any)
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December 21, 2007

Memorandum to: Edward Clair
Associate Solicitor

From: Mark Malecki
Counsel for Trial Litigation

Re: Crandall Canyon Mine
Case DENV-CSI1-2007-14

This memorandum discusses the circumstances regarding a special
investigation arising out of violations at the Crandall Canyon
mine In a case designated “DENV-CSI-2007-14.” The case arose
out of the issuance of Citation No. 7286499 and Order No.
7286500 both issued on December 29, 2006 at the Crandall Canyon
mine. Respectively, the citation and order were for 30 C.F.R.
Section 75.403 on grounds of insufficient incombustible content
in an intake air course and Section 75.360(a)(1l) issued on
grounds of failure to adequately examine the same area. On
February 15, 2007 a Possible Knowing/Willful Review form signed
by District Nine officials recommended the commencement of a
special iInvestigation regarding these issuances. The case was
assigned to Gary Jensen. Gary Jenson was a newly designated Sl
at the time and did not have his credentials to conduct special
investigations until April 8, 2007. At the time of the August
6™ mine disaster at Crandall Canyon, Gary Jensen had not
commenced the iInvestigation. The agency was, however, legally
in a position to continue to iInvestigate the matter so long as
the penalties could be assessed by June 28, 2008.

The agents who are identified on the memorandum recommending
commencement of the special investigation as potentially
responsible for a knowing violation of the combustible content

standard were Jessie Gordon, Dwayne Gilbert - - both designated
as foremen - - and Benny Allred, designated as “Acting Shift
Supervisor.” The agents who are identified as potentially

responsible for a knowing violation of the examination
requirements were Benny Allred, and firebosses Dale Black, Don
Erickson and Art Blotas. Of these two groups, Allred, Erickson
and Black were killed in the disaster or rescue attempt. Since
this left only two potential targets, both of whom were
relatively low level agents, as potentially liable, the matter
was closed on October 17, 2007.



I have spoken with the Chief of the Office of Technical
Compliance and Investigations regarding the circumstances
surrounding the workload in D-9 regarding special iInvestigations
and she iIndicates that the group was at about half strength
during the period In question. Supervisory Investigator Judy
Peters had transferred to District 1, and one of the
investigators was sent to District 4 on a detail for an extended
period of time in the spring of 2007. As indicated above, Gary
Jensen was not credentialed until April, 2007 and the
investigators also had responsibility to conduct inspections in
addition to conducting investigations.

For your information, the data retrieval system indicates that
the two underlying citations were specially assessed, were not
contested, and they became final orders of the Commission. They
are in delinquent status.
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U. S. Department of Labor Mine Safety and Health Administration
P O Box 25367

Denver, Colorado 80225
Coal Mine Safety and Health

District 9

October 17, 2007
CMS&H MEMORANDUM NO. D9-00-08-28

MEMORANDUM FOR CAROLYN T. JAMES
Assistant Director, Technical Compliance and
Investigation Office

O ens

FROM: ALLYX C. DAVIS
District Manager

'
DAN VETTER
Supervisory Special Investigator

SUBJECT: Recommendation of No Further Action in Possible Knowing/
Willful Violation Review of Citation Numbers 7286499 and 7286500
issued on 12/29/2007 to Genwal Resources, Inc. at Crandall Canyon
Mine, ID No. 42-01715, Case No. DENV-CSI-2007-14

After further review, the district has determined that this case will not be investigated. Due to
several obstacles, such as pending conference results, and the lack of resources, we have determined
that this case cannot be completed in a timely manner, since the 60 day investigation deadline was
February 27, 2007. And unfortunately, the cited agents on these citations were accident victims of
the Crandall Canyon Mine disaster and are deceased. Therefore, this case is closed without
investigation.

cc:  Boyle, CMS&H Inspector
Farmer, Supv. CMS&H Inspector
TCIO
SOL
SI Files
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Printed On: 1/24/2005

Inspection Report - Special o

Inspection Number: SWF110404

Fiscal Year: 2005

Mine Name: Genwal Period Type: Quarterly
Mine Owner: Andalex/IPA Period End Date:
Inspector: Steve Falk Active Faces: 4
Operator: Genwal Accompanied By:

Operator Rep: Finalize Date:  1/24/2005

Remarks: On Thursday, November 4, 2004, I (Stephen Falk) inspected the Crandall Canyon Mine, operated by Genwal Resources,
Inc., a subsidiary of Andalex, which is a 50 percent owner/lessee along with 50 percent Intermountain Power Agency

(IPA). James Sorenson, Mine Engineer for Andalex, was my company rep.

On October 27, 2004, John Lewis, Mining Engineer for Andalex, called and informed me that Genwal would need to
seal off the west portion of the Main West mains at the Crandall Canyon Mine. Conditions were deteriorating and

access through the area near impossible. Iinformed him that I would be up the next week to inspect the area. On the

4th of November, I arrived at the mine and James Sorenson was there for the inspection. We went directly to the section
with the idea to note conditions and a final inspection of the area before sealing to assure if materials are left or taken out.

Main West is in use up to crosscut 92 where South Mains intersects and accesses 6th East pillar area. Main West
continues back west from crosscut 92 to 105 where 1st Right submains drove north to access longwall panels 7-12. This
is sealed off. From crosscut 107 to the Joe's Valley Fault at 167, Main West was used as access to the bleeder for
longwall panels 13-18. Now this bank of panels is sealed off and use is no longer needed. A number of years ago, BLM
inspected Main West after the north longwall block was mined out and the first few panels to the south were mined out.
The barrier planned on both sides looked like it was designed to only hold up for only a short while. The north entry
was taking weight and extra roof supports and rebolting had to be done. Now the situation is even worse. Genwal plans
to seal at 116. At 116, the depth of cover is about 1500 feet and rises to 2000 feet by crosscut 127 and stays 2000+ feet
to 143. The depth is between 1500 and 2000 feet from 143 to 154 and drops off to 1000 feet at the fault, 167. It was
apparent from traveling down the intake that the area is taking unacceptable weight. Main West is a 5 entry main entry
system that was mined to the Joe's Valley Fault back in 1995. The entries were on 90 foot entry and crosscut centers,
leaving a 80 x 80 foot pillar. However, the crosscuts from the belt (middle) entry to the left intake (number 2) entry,
were driven on an angle off of 90 degrees due to the need for the continuous haulage system then in use to have a easier
turn for gathering the track mounted belt. The end result of cutting this crosscut on an angle is that the intersections
have tended to be wider and irregular and they are caving in under the pressure. I traveled down the number 1 or left
most intake entry and noted the inside pillar rib rash that was occurring past crosscut 123. I peeked past check currents
at crosscut 141, 142 and 149 and noted large intersection caves. Genwal is maintaining the left intake but is being told
by MSHA that if Main West is to be used in the near future for access, then all travel ways need to be cleaned up and
supported against any future caves. It is very apparent that pressure arches from both side gobs are sitting right down on
the main entry pillars. At this depth, the pillars are failing. Genwal tried to split a pillar around an intersection cave and
could not hold the top and side pillar failures were occurring.

The situation in Main West is untenable for future pillar recovery. No mining company in the area has ever pulled
pillars in main entries with mined out sides and under 1500+ feet of cover. That Genwal had thoughts and plans to try
pillar recovery was wishful thinking and was more wanting to extend mine life when they failed to get the Mill Fork
lease and the need to blend off high sulfur coal from West Ridge.

At the same time, I noted the area for any materials left before sealing. All equipment in the travelable areas had been

removed. Belt structure had been also taken out except for a 50 foot section that had been caved on in an intersection.
No other materials were noted that had been left. James will file out the haz-mat certification sheets and get them to me.

Monday, January 24, 2005 Page 1 of 2
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Close Out Discussion:

Closeout Discussion:

After the inspection, the following items were noted and agreed on. First, Main West past crosscut 116 is no longer of any use and sealing off
would release the extra ventilation air for other use. Second, the pillars in Main West are failing over time with greater than 1700 feet of cover.
Caves are occurring at intersects compounded by irregular intersection dimensions. Third, attempts to split pillars under this depth could not hold

the top and prevent pillar outbursts.

Conclusions: Main West was designed only to hold up until longwall panels were mined out on both sides. Depth of cover precludes pillar
recover even if there were no mined out sections next door. Weight on the pillars is substantial and dangerous conditions are present. Mining any
of the coal in the pillars will result in hazardous mining conditions such as pillar bursts and roof falls. Original mine plans called for pillar
recovery only in general sense and recent plans conditioned recovery on favorable geologic conditions. If any further mining is to be in this area,
MSHA will require making both intake entries travelable and some of the belt and structure would have to be replaced. I agree that further mining
in this area would be dangerous and most likely too expensive to rehabilitate. The reserves left in the pillars and the two barriers were never
included in the recoverable reserve base as far as I can determine and Genwal not required for further coal recovery in this area. The sealing
should go forth and revisions to the R2P2 for this area will be covered in an approval for mine-wide revisions recently submitted.

Inspection Addenda

Entry Date: 172472005

After the inspection was completed, a question about the in-mine water monitoring well MW-7, located near the
back end of Main West, was raised. Apon inquirey, this well was stopped monitoring in 2002 with the consent and
knowledge of DOGM due to dangered off area from pillar failure. The well was only 40 feet deep into the Starpoint
sandstone and the well did not flow. A pipe cap was place on the well and no notes of any water inflow was
recorded. We conclude that sealing Main West will not adversely affect any aspects of the abandoned monitering

well,

Comments:

Monday, January 24, 2005 Page 2 of 2
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FEB-26~2005 FRI 08:22 AM FAX NO. P. 02

. &
United States Department of the Interior m

BUREAU OF LAND MANAGEMENT Take Prioe’
Utah State Office INAMERICA
P.O. Box 45155
Salt Lake City, UT 84145-0135
http://www.blm.gov

IN REPLY REFER TO: FEB 2 2 2004
UTU-68082

U-54762

(UT-923)

Certified Mail--Return Receipt Requested

Mr. John C. Lewis
Genwal Resources, Inc.
P. O. Box 1077

Price, Utah 84501

Re:  Minor Modification. Resource Recovery and Protection Plan (R2P2), Revised Life of Mine Plan.
Low-Seam Longwall Panels, East and North Mining Areas, Crandall Canyon Mine

Dear Mr. Lewis:

The Burean of Land Management (BLM) has received from Genwal Resources, a modification to the
subject RZP2. The proposed modification revises mining plans for low-seam areas with the acquisition of
low-seam longwall machinery, and updates timing for life of mine recovery. The changes are for Federal
coal leases UTU-68082, U-54762, and adjacent State of Utah coal leases.

Genwal plans a number of revisions to the approved R2P2.

I. Conver a previously approved area for room and pillar mining to mine two small longwall
panels, #s 20 and 21. This area is south of West Mains and directly between the old
longwall panel # 3 on the west and old works on Jease SL-062648 to the east. The area had
projected coal heights less than what the previous longwall equipment could mine. The
acquisition of low-seam longwall equipment is Genwal’s justification for the change.

2. Develop and mine longwall panel # 22 parallel to West Mains and east of old longwall panel
# 2. Again, this area originally was projected with seam heights. In addition, Genwal has
requested a lease modification for additional coal lands at the eastern boundary of UTU-
86082, just west of the outcrop in Huntington Canyon. With the acquisition of low-seam
longwall equipment, Genwal will attempt (o develop and extend longwall panels into this
area. -
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3. Probe/develop the area north of planned longwall panel # 22, as shown on Genwal’s map of
Oct 12, 2004, to ascertain if coa) heights will support coal recovery. If probing/development
proves a recoverable reserve, a panel plan will be submitted for approval. Any coal to be left
unmined must be approved by BLM prior to abandoning the area.

4. Revise planned recovery of coal remnants in mains and sub-mains. Genwal plans retreat
recovery of some pillars and barriers remaining in main entries and sub-main entries and
updates timing and sequencing of this recovery.

The BLM has reviewed and analyzed the proposed revisions. Starting with the proposed longwall panels
#20 and # 21, we agree with the plan. When Genwal had earlier completed longwall panel # 19 and had
developed Main East directly north of panel # 19, the BLM had given verbal approval to develop 3 %
East (a three entry development set) into this low coal block that was previously planned for room and
pillar mining if coal heights were high enough. Subsequent quarterly inspections (June 29 and September
14, 2004) confirm coal heights above § feet thick and in the range of the new low-seam longwall
equipment. Though the apparent and projected coal heights are near the minimum limits for operating the
longwall equipment, the BLM encourages full recovery.

The area north of Main West and east of old longwall panel # 2 is also approved with similar conditions
as in area one. This area was not previously scheduled for mining as the back end of old panel # 2
stopped due to coal below 6 fect which was the limits of the previous longwall machinery. With the
acquisition of a low-seam continuous miner and longwall equipment, BLM gavc verbal approval to
connect up the Main West entries with the back end bleeder entries of old longwall panel # 2 (now called
3" North off Main West) and then drive development entries east (called 1 Right Gate off of 3™ North)
to ascertam coal heights for a low-seam longwall panel. In addition, Genwal applied for a lease
modification for the east end of lease UTU-68082 to acquire unleased coal (if it exists with minable
thickness) between the boundary and the outcrop to Huntington Canyon. An inspection on September 14,
2004, verified that the beginnings of 1* Right Gats had thicknesses of greater than S feet. We agree with
the proposal and also the general plan 1o develop north of this proposed panel # 22 to recover minable
coal with the new low-seam mining equipment. The requirements for the R2P2 for this lease modification
area are met with your submission. However, Genwal is not authorized to mine in the lease modification
area (west quarter of section 32, township 1S south, range 7 east) until a permit under the Surface Mining
Control and Reclamation Act (administered by Utah Division of Oil Gas and Mining) is issued. This
letter will be copied to Utah Division of Oil Gas and Mining (UDOGM) and will serve as our concurrence
to them for requirements under the Mineral Leasing Act.

The fourth part of the proposed revisions depicts new sequencing and timing of mining rermant pillars
left in the mains and sub-mains as part of final retreat mining. We agree and find the plan for recovering
pillars in the maing and sub-mains a good attempt to recover remmnant coal surrounded by mined out areas.
We note that no retreat mining of Main West inby crosscut 116 is depicted on the latest submission.
Genwal informed the BLM in late October, 2004, that they were planning to seal Main West due to
adverse loading and the inability to maintain passage back to the end of Main West. BLM inspected the
area on November 4, 2004, and noted the conditions. Heavy pillar loading was noted from crosscut 125
all the way back to near the end of Main West. Two large intersection caves were noted and heavy rib
sloughage on the intake entry for most of this length. In addition, the rib line to the north barrier was
pushing out coal well into the entry. It is apparent that pillar recovery will not be possible. First, before
any additional mining can occur, all entries must be made travelable which will require all caves and
failures clean up and secured. The depth for most of Main West is over 1500 feet with the middle area
(where the worst conditions were noted) is over 2000 feet deep. Main West perform its function of
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longwall gob retum air courses for the life of the north and south longwall block near Joe's Valley fault
but cannot be used for final pillar recovery. We agree that the pillars in Main West inby crosscut 116
cannot be recovered safely or practically. We also concur with sealing the area as the coal is not
recoverable, return ventilation is no longer necded and equipment and any hazardous materials have been
removed.

Our approval for these revisions to the R2P2 is conditioned on Genwal updating the recoverable reserve
base for the Federal leases at the Crandall Canyon Mine within 30 days. Should extra time be necessary
to finalize these numbers, please inform us at the contacts listed below. This is not 2 punitive measure,
Just an acknowledgement that reserve figures were not tracked in the past by all concerned. We wish to
rectify recoverable reserves for all leases and lessees.

This approval of a minor modification 10 an existing R2P2 is Categorically Excluded from National
Environmenta) Policy Act (NEPA) analysis in that no new surface disturbance will occur from this action
as stated in Overview of BLM’s NEPA Process, February 1997, Appendix 2, page 2-7 (F)(7). NEPA
analysis was conducted for the lease modification area, and a Finding of No Significant Impact (FONSI)
was signed in November 2004.

Genwal’s proposed changes to the R2P2 complies with the Mineral Leasing Act of 1920, as amended, the
regulations at 43 CFR 3480, the lease terms and conditions, and will achieve maximum economic
recovery of the Federal coal. The mining plans as depicted on the October 12, 2004 submission (ACAD
REF: R2P2 CRANDALL) is approved as submitted with the mentioned condition for reserves update. A
copy of the approved mine map is enclosed. This approval constitutes our concurrence for R2P2
requirements for UDOGM on the area of the lease modification.

If you have any questions, please contact Stephen Falk in Price at (435) 636-3605 or Jeff McKenzie of
my staff at (801) 539-4038.

Sincerely,
F. Kohler
Chief, Solid Minerals Branch

Enclosure _
Approved Mine Map ORATE

ce: Price Field Office (w/encl.) 2 2 2005
Utah Division of Oil Gas and Mining (w/enc!) ,
1594 West North Temple, Suite 1210 S vl
Salt Lake City, Utah 84114-580] '

04
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- -
., U.S. Department of Labor Mine Sefety and Health Adminisiration
$.0. Box 25367
Derver, Calorado 80225-0367
Coa &ggeOSa ety and Health
District 9,
JUN -3 2005

Laine W. Adair
General Manager
Genwal Resources, Inc.
P.0. Box 1077

Price, UT 84501

RE: Crandall Canyon Mine
1D No. 42-0171%
Mine Ventilation Flan
6-Month Review

Dear Mr. Adair:

The enclosed plan amendment, dated June 2, 2005, consisting of a
Cover Letter and Pages 8, 16, 17, 36a, 37, 38, 39, 40, and 42,
concerning the & month review, is hereby approved in accordance
with 30 CFR §75.370{(a) (1}. This amendment will be incorporated
into the current plan originally approved on September 24, 2004.

. This amendment supersedes the approval for Pages 8, 16, 17, 37, 38,
39, 40 and 42, dated September 24, 2004.

Page 36A is new and will be added to the plan.

The following plan amendments were approved for site specific
conditions and were to terminate at the conclusion of the projects,
Mr. Pruitt informed this office in his letter dated June 2, 2005
that these projects had been completed., Therefore, the following
amendment:s have been removed from the plan:

1. Amendment approved on June 15, 2004, concerning Mining in
1** Left and 6™ East.

2. Amendment approved on July 23, 2004, concerming Breaching
of 7" Right Seals.

3. amendment approved on October 27, 2004, concerning
Sealing of Main West.

4. Amendment approved on November 18, 2004, concerning 1°%°
Right to Main North Break Through.

5. Amendment approved on January 19, 2005, concerning 1°°
Right and 2™ Right Connection.

UEICONGO000012865
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4358884002 p.2

The Mine Ventilation PFlan has been reviewed by MSHA in accordance
with 30 CFR §75.370(g). The plan appears adequate and shall remain
in effect. Be reminded that ventilation plans [30 CFR §75.370 and
30 CFR §75.371] and their associated wventilation maps [30 CFR
§75.372] are classified as public documents under the Freedom of

Infermation Act.

The approved Mine Vontilation Dlan now conpiges of tha fellswing.

1. Original Ventilation Plan approved on September 24, 2004.
2, Amendment approved on December 14, 20¢04.
3.. Amendment approved on December 17, 2004.
a, Amendment approved on December 29, 2004.

5. Amendment approved
6. Anmendment approved
7. Amendment approved
8. Amendment approved

9, amendment anproverd

No coptional information to
§75.371 is shown nm the man.

an

on

an

on

April 4,

April 26,

2005.

2005.

2005.

2005,

with this letter,

satisfy the requirements of 30 CFR

Tonsequently, in accordance with 30
CER 875h.374¢a) (4), the map is not subjeg¢t to approval.

A copy of this letter shall be made available to the miners and
raviewed with all mincro affected by thiszs plan.

Sincerely,

L

4ﬁ 1lyn C. Davis
District Manager

Moo Tiisnte =

ce: Jim Pruitt

UEICONGO000012866
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than 8' thick, coal top or bottom may be left. Within the physical limitations of the mining
equipment retreat coal will be mined rock-to-rock in order to maximize resource recovery.

GENWAL has found that in areas of the mine, cutting coal higher than 8' on development
results in excess rib sloughage, exposing miners to unnecessary dangers. GENWAL has found that
width to height (w/h) ratios lower than 5.6 results in large slabs (2' - 3‘ thick and 8 high) separating
from pillars and sliding or rotating into the entry. These slabs cause an immediate safety hazard to
personnel working or traveling in the area and may be classified as accumulations by MSHA.
Cleaning up the slabs results in more slabs sloughing which reduces the size of the pillar and results
in entries that are wider than legally allowed. For these reasons, GENWAL may not cut higher than
8 on development. Although maximum recovery 1s an important design criteria, other
considerations must be looked at in the final analysis in the extraction of coal. These factors
consider the insurance of protection of personnel and the environment. Coal reserves will not be
recovered in the following areas:

1. Areas where the coal thickness is less than 5. Mining below this height is not
feasible under current economic conditions.

2, Solid coal barriers will be left to protect main entries from mined out panels and to
guarantee stability of the main entries for the life of the mine.

3. Solid coal barriers will be left between particular panels for roof and floor
protection.
4. When extreme hazardous conditions exist, and personnel safety is compromised,

coal extraction could then be terminated in that area of concern.

5. Coal will only partially be recovered in areas under existing perennial streams within
the specified angle of draw with the consent of the Forest Service and approval by
the Division. Expected recovery at GENWAL is predicted to be 80% in panels and

60% overall.

6. In areas of development in coal height of 8' or greater, top and/or bottom coal may
be left.

7. In panels where the coal height exceeds the effective mining height of the mining

equipment, including longwall equipment, either top or bottom coal will be left.

Mining in the South Crandall lease area will be done in accordance with the approved Resource
Recover and Protection Plan (R2P2) (See Appendix 5-24). This plan was recommended for
approval by the BLM on Nov. 12, 2004. This plan states that fu]l extraction mining (i.e. longwall
mining) is not authorized in panels BC-4 and HIA-5 in areas with less than 600' overburden unless

. . . . —ow o AT )
it can be determined that these areas can be mined without adverse 1mpagt\s,—__tgjtkfe-Elttre{“Bear’
i (PR 15 200
04/99 Revised 07/99 5-9 Wl
DIV OF OILGAS & MINING



Canyon municipal watershed. Final approval of full extraction mining in these panes will be
addressed as a modification to the approved R2P2. Multiple seam mining beyond spring site LB-7
in Little Bear Canyon is contingent upon a monitoring plan approved by the Division in concurrence
with the Forest Service at least two years prior to mining in that area.

Maps 5-2 (BC) and 5-2 (H) and Appendix 7-63 show the areas with less than 600' cover affected by
this R2P2 condition. These maps show which areas are planned for longwall mining and which
areas are planned to be mined with continuous miner units,

According to stipulation #17 of Federal Lease UTU-78953 (see App. 1-13) the Castle Valley Special
Service District water treatment plant (constructed as water replacement for Little Bear Spring)
must be operational prior to mining in the following areas:

. Mill Fork Graben - Area within 1,000 feet of the southeast corner of the lease in Section 8
(comer of Sections 8,9,17,and 16 in T, 16 S,,R. 7E., SLM).

. North of Little Bear Spring (possible water-bearing fracture system) - Area within 1,000 feet
of the southern boundary of the lease in Section 9, T. 16 S, R. 7E., SLM).

It should be noted that under the currently approved R2P2 there is no mining being proposed in
either of these areas. The water treatment plant is scheduled for completion in January 2005.
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5.23 Mining Methods

GENWAL will use both Room and Pillar and longwall mining methods for coal production.
Projected mine development is depicted on Plate 5-2. In general, room and pillar development
mining will be accomplished using continuous mining methods. Retreat mining will use longwall
mining and room and pillar methods. The mine plan has been developed to maximize coal recovery
in an economical manner.

Second (recovery) mining by continuous miner will occur in those areas which are not
longwall mined (Plate 5-2) and will be done in accordance with the approved MSHA roof control
plan. Specifically, in areas where long-wall panels cannot be installed due to the presence of stream
buffer protection zones or in perimeter areas with irregular boundaries, room and pillar methods will
be utilized to maximize coal recovery and still maintain regard for environmental and safety
concems listed in Section 5.22 above. All pillars in the mine, with the exception of barrier pillars
or other pillars needed to protect the outcrop, will be fully extracted. However, safety or economic
reasons may dictate some pillars or partial pillars remain in place. Piliars used to protect mains,
submains, and fire breaks will be left until final retreat or when they serve no useful purpose.

Mining in the Incidental Boundary Change area will consist primarily of longwall gateroads,
setup rooms and barrier pillars. (No room and pillar mining will be conducted in the Incidental
Boundary Change Area or adjacent areas.) First mining will be done with continuous miners. The
longwall entries will be extended to the west but in no case will they extend past the 22 degree angle
of draw projected from the surface expression of the Joes’s Valley Fault. No pillars will be removed
during mining in the Incidental Boundary Change area and consequently, no subsidence will occur.
No surface disturbance or breakouts will occur within the Incidental Boundary Change area. Refer
to Plate 5-2A.

When mining in the longwall gate entry nears the fault (between 200-300 feet away) an
underground dri]l will be used to drill west toward the fault to determine its location. The drill wiil
drill honzontally toward the fault up to S0 feet ahead of the entry face. If the fault is not
encountered, the continuous miner will advance about 30-40 feet toward the fault, leaving at least
10 feet of coal between the entry and the end of the hole. The drll will again drill ahead. This
sequence will continue until either water or fault gouge is encountered in the hole or the entry has
been developed to its maximum extent (providing no fault was detected). If the fault is encountered
prior to reaching the bleeder entries, then mining will stop and the bleeder entries will be relocated.
At least 10 feet of solid coal will be left between the face of the entry and the fault. GENWAL will
notify the Forest Service and DOGM if substantial water is produced from the drill holes or the fault.
Any appreciable outflow from the fault will be monitored.

At least one horizontal hole will be drilled in the headgate and tailgate of each panel. Should
water be encountered by the drill hole, the hole would be evaluated. If flow is low to moderate and
the flow rate diminishes, drilling would be re-initiated. However, if the flow is high (greater than
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50 gallons per minute) and the end of the hole close to the fault, the hole would immediately be
plugged and entry development would stop at least 10 feet from the end of the hole.

Although large amounts of water and high pressure have not been previously encountered
by mining near the fault, an emergency plan to handle water inundation from the fault has been
developed. The plan consists of the following actions:

1. Pull equipment back from face

2. Erect two Kennedy stoppings at least 2 feet apart

3. Place appropniate sized de-water pipe w/valve at bottom of stoppings
4. Pump quick drying cement into the space between the stopping

5. After minimum drying time, close water valve

5.23.10 Mining Operation

The mine was developed in an area of old works in the Hiawatha seam. Coal was produced
from this operation during the period of 1940 through 1955 and was sold locally for domestic use.
Certain sections of the old-mine were reopened so that water sumps, ventilation, and coal haulage
facilities were re-established. Plate 5-2 illustrates the manner in which the old workings were
modified and repaired in order to bring them into compliance with current regulations and the overall
mining plans of GENWAL.

Where necessary, the old workings were widened to accommodate a 48-inch coal haulage
conveyor. Proper roof supports were placed in areas where questionable roof control conditions
were encountered.

The mining operations has accessed the Hiawatha seam by drifting into the seam from the
coal outcrop. The portal area for the Hiawatha seam has three entries: one intake ventilation entry,
which will also serve as a haulage route, one neutral coal haulage conveyor entry, and one return
airway. The portal access area for the mine has the necessary surface support items such as a
ventilation fan, conveyor belt drive, power, etc.

5.23.20 Mining History

The Hiawatha seam, is the only seam to be mined on the leases, has an average thickness of
7.5 feet. The coal heights encountered range from 5.5 to 11 feet except_ in the sandstone roll area
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DEPARTMENT OF NATURAL RESOURCES
DIVISION OF STATE LANDS AND FORESTRY

g/"-)\ State of Utah

Norman H. Bangerter

Dee C. Hansen ) i
Executive Director | 3 Triad Center, Suite 400

Richard J. Mitchell Wl Salt Lake City, Utah 84180-1204

Governor

355 West North Temple

Division Director 801-538-5508

December 31, 1991

Daron Haddock
Permit Supervisor
Division 0il, Gas, and Mining

Dear Daron:

RE: ACT/015/032-91-1

Crandall Canyon Mine

I have made a preliminary review of the Chapter 14 Amendment of
December 20, 1991, to the Crandall Canyon Mine. I have concerns
for maximum coal recovery and believe the plan to be deficient with
respect to R614-301-522. The following issues need to be
addressed.

1.

Barrier Pillars.

The description of mine layout does not explain why 100 feet
wide barrier pillars (250 foot wide at the east edge of
Section 36, ML 21569) are planned at the property boundary.
The proposed subsidence area to be permitted upon national
forest lands makes it possible to mine up to the boundary of
the state lands. The plan needs to explain why such wide
barrier pillars may be necessary and indicate how much they
may be shaved off during secondary mining.

Retreat ‘Mining of Mains and Submains.

The plan states that main and submain mining panels to be
developed within the two state ‘8ections will not be retreat
mined. - I'assume that these will provide access for the mining
of adjacent lands. The plan should provide, however, for the
eventual ‘retreat mlnlng of these -areas when the mine is
permanently abandoned in the distant future. Alternatlvely,
the plan 'must provide technical expiation as to why these
areas can never be retreat mined.

an equal opportunity employer



Daron Haddock
December 31, 1991
Page Two

The Mysterious Submain 5th West.

The plan hints of a Submain 5th West in the middle of Section
36 (ML 21569) but fails to show it on the mine map. The mine
map rather shows an east-west submain along the northern edge
of Section 36 and shows 1long north-south mining panels
treading across the section. The plan needs to clarify the
location and role of "Submain 5th West" in the development of
the mine.

The plan states that up-holes will be drilled up a maximum of
100’ on one-half mile spacing in the mains of Section 2 (ML
21568), as they are being developed, in an attempt to locate
and evaluate the Blind Canyon and Bear Canyon seams. An up-
distance of only 100’ is insufficient. Genwal’s drillhole in
Section 36 (ML 21569) revealed a distance of about 136’ from
the top of the Hiawatha seam to the top of the Bear Canyon
seam. A corehole drilled one mine south of the property by
UGS (DN-2), in 1977, revealed a distance of 142’ for this
interval. Doelling (1972) lists an average interval of 140’
for the northern Hiawatha NW Quadrangle. In order to allow
for local variations and ensure penetrating the two targeted
coal seams the holes to be up-drilled in Section 2 must be a
vertical distance of not less than 150 feet. Also, the plan
must stipulate that if any of the up-drilled holes discover
mineable coal reserves then additional up-drilling will be
conducted to define the mineable seams and the mine plan will
be revised to accommodate multiple seam mining. The plan must
also require that all up-drilling and evaluations and multiple
seam mine planning be completed prior to the commencement of
any secondary mining in Section 2.

Please discuss these issues with Genwal Coal Company and provide me
with a response. I will be happy to meet with the Division of 0il,
Gas, and Mining and Genwal at your convenience.

Sincerely,

S~ -

JOHN T. BLAKE
MINERAL RESOURCES SPECIALIST

JTB/tdw

cC:

Mr. Jay Marshall, Genwal Coal Co.
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° . GENWAL COAL COMPANY

January 14, 1992

Mr, Daron Haddock

Division of 0il, Gas & Mining

3 Trlad Center, Suite 350

355 West, North Temple :
falt Lake City, Utah 84180-1203

RE: Permit # ACT 015-=032
Genwal Coal Company
Submittal Revisions
Mine Plan / Chapter 14

Dear Mr. Haddook:

As per our telephone conversations please find en~
closed fourteen (14) copies of revised pages 14-2, 14-5,
14-6, 14=-38, and 14=-40 of chapter 14. These revised pages
. : reflect a 21 degree angle of draw under the perennial
streanm channels. I hope that this is agreeable with DOGM
and USFS as well as State Lands.

Genwal Coal Company continues to believe that the 21
degree angle of draw is two conservative hut agrees to it
until further studies can be conducted which might support
a smaller angle of draw. Please replace the old (revised
12/20/91) pages 14-5, 14-6, 14~-38, and 14-40, as well as
plate 3-3 with the newly revised (revised 1/14/92) pages.

John Blake’s comments and concerns expressed in his
December 31, letter are addressed below.

Barrier Pillars;

The proposed subsldence area to be permitted upon na-
tional forest lands does make it possible to mine up to the
property boundary, but only if other laws, regulations,

ractical engineering design, and good mining practice are
sidered, Barrier Pillars used in the tine plan &ib-
mitted in chapter 14 for State ILeases ML-21568 and ML-21569
were designed using accepted engineering methods. Three
widely used formulas, the Mine Foreman (Ashley), British,

P.O.Box 1201 « Huntington, Utah 84528 « Telephone (801) 687-8813 « FAX (801) 687-9784
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. and Holland formulas, were used to determine & minimum bar-
rier size of between 2257 and 300’, Federal Regulations
mandate in CFR 43 Part-3484.1--{e6)-that. a minimun. . . boundary

ba*rier 8? 50’ be left in place, in addition MSHA -requires -
4 minimum of 50/ barrier between adjaoent properties. Seam

location and geometry, pillar size and shape, panal layout,
ventilation, operating experience, and engineering judqa~

ment all have an effect on barrier dimensions,

As the plan shows no second mining of barrier pillars
is planned at this time. Barrier pillars are designed to
protéct mine ‘workings by supporting stresses that are re-
distributed from the mining of sectlion panels. Bacause
these barriers are "loaded up" with high concentraticns of
stresses ic is not good mining practice to second mine bar-
rier plllars and in fact could be dangerous.

Re i M g2

The maine and submaing are needed to provide access
and ventilation for the mining of present leases and adja-
cent lands. The plan states Mains and Submains will not be
retreat mined, Mains and submains in mines that have been
operating for an extended period of time are generally not e

. ratreated due to several reasons. With production panels ¢
on both sides being fully retreated the mains and submains
tend to load=-up and deteriorate with time. Trying to pull
pillars that are loaded-up can be risgky and could possibly
result in bumps that can result in injures to workers.
Pulling the mains with sealed panels on both sides could
result in rupturing the seals allowing Carbon Monoxide,
Methane or other noxious gas to escape from the sealed area
into the Mains being pulled.

-} i 8 in 5t :

The mysterious submain 5th West 1s not really a mys-
tery, it can readily be identified asg the bleeder that runs
east-wast at the top of section 36. The submain 5th West
(bleeder), 18 needed to complete the wrap around bleeder
system required by MSHA for ventilation purposes.

ro 111 :

The State Lands concern about the stated 100/ drill B
holes are not adequate to penetrate both the Blind <Canyon -~
and the Bear Canyon seams. It was Genwal’s belief that the
geam in guestion was the Blind Canyon, in which a 100’ hole
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. would be adeguate., Since State Lands 1s concerned with the
Bear Canyon in addition to the Blind Canyon seam. Genwal

Coal Company will commit to drilling the up holes a maximum
of 150’ even though there is no indication of minable
height of either upper seam on our present leases. Please
sea revised page 14-2.

Genwal Coal Company has already committed to evaluat-
ing the upper seams for minability prior to second mining
(paga 14-2).

: In addition please find enclesed the Affidavit of Pub-
lication. If I am not mistaken this will officlally start
the 30 day public comment period.

If you have any questions or comments please call.,

51nceraly;

% Marshall P.E.

hief Engineer
Genwal Coal Company
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Re: Month End February, 2006.
To: Laine Adair and Garth Nielson
From: Jack Marinos

The total production for February was - tons. There were - ‘- tons that came
out of the pillar section in the Crandall mine. L_ Nat qumm,\,p
The average ash was [l for the 24 days we hauled coal. The ash being mined was
significantly lower than the average shows. This is due (o hauling [l more tons, of
the high ash stock pile coal, than we mined. Our total haulage for the month was | RN
tons. This reduced our stock pile by about [JJJ We are continuing our daily emphasis
on low ash coal that is shipped outside.

In the Crandall mine we spent 10 days developing and the rest of the month pulling
pillars. The conditions were significantly worse than in the past month. We had an
unplanned cave that prompted us to establish a detailed procedure plan for extra support,
test holes, condition evaluations and positioning. We also met with everyone and puta
strong emphasis / demand on safety. We were down for 2 days getting the additional
roof supports in place. We also lost 2 days of production taking the south mains #2 drive
and take-up out. We were at xc-21 at the end of the month. The conditions were
causing some fower production. The new procedures were working very well and the
people were upbeat about the changes.

In 1% cast we continued to drive the bleeder entries to the south, The cable bolting
and long haul to the feeder caused some lower production. We also had two major break
downs on the miner. We lost a gear out of the center geur case that cost us 3 days of
production. We also lost a tram gear case that cost us four da} s of production. We have
had a lot of big break downs with the Phillips machine ﬁﬁ_ﬁgr_é The bleeder was broke
through on the 14" . We was down from 14" to the 20™ waiting for the MSHA plan to
start the set up face. All of the down time was well utilized setting square sets, running
4/0 cable and dust line for the bleeder. The square sets are done to xc-42, the 4/0 is done
and the dust line has a good start. Getting these projects done is going to free up more
people to get the longwall set up and rcady to go. The set up [ace was going very good
and we had developed 2 breaks at the end of the month. The height was 6” and the
conditions were good.

The 2™ east section finished driving to the back. We went through several sand rolls,
the height dropmg to 46” at one pomt Overall the height rcmdmed about 647, They
drove 2 x¢'s in the bleeder towards 1% and 2 x¢’s towards 3'Y, We continued cable
bolting in the bleeder for long term support, but the conditions were good for the most
part. We moved the set-up face outby about 20” due to some cracks in the roof going
paraliel with the set up face. We had drove one and a half xc’s towards 1* at months end.

The mains finished necking off 3 cast on the 14" began construction. The shooting
was about done in the belt entry and the drilling was done for the overcasts at the end of
the month. The conditions were good and things seemed to be on schedule for the

construction.
We finished getting all the pen line outside ard sent to Pacific C e
modifications. Not Reoponsive The

stageloader, head drive, and tail drive have also becn hauled out and sent off.

UEI-Confidential UEICONG-K000015472
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December 3, 2007 Page 19

54.

55.

56.

North Barrier Section Lamodel Analysis

It appears that AAI’s Lamodel analysis for the North Barrier section included both the
Section 36 MBC panels and the North Barrier in the same model Were the boundaries of the
model symmetrical or rigid?

The section 36 MBC panels and North Barrier section were analyzed in two different models.
Symmetrical boundary conditions were applied for the four model boundaries for both
models.

Were different widths of pillars modeled? Were different lengths of pillars modeled?

The only pillar width modeled in the north main was 60 ft. Two pillar lengths of 70 ft and
80 ft were modeled in this area.

a. Ifso, how was the final pillar design selected?

Model results indicated that increasing the pillar length from 60 fi to 70 ft does not
significantly affect ground conditions; 60-ft by 72-ft pillars were recommended for the
final design.

b. Was mining efficiency considered in the design?
No

In the May 3, 2006, proposal to Genwal, AAI stated that “Concern exists for potentially high
stress caused by a combination of deep cover and side-abutment loads from the adjacent
longwall gobs, and to a lesser extent, load transferred onto the barriers by time-dependent
pillar convergence in Main West.”

a. How did AAI account for load transferred onto the barriers by time-dependent pillar
convergence in Main West?

No time-dependent load transfer from Main West was incorporated in the model. AAI is
not aware of any data indicating that there was significant time-dependent load transfer
onto the barriers from Main West. Problematic load transfer was not observed on
development in the North or South Barrier.

b. If AAI opted not to consider load transfer, please explain the basis for this decision?

It is impossible to quantify the load transfer onto the barriers by time-dependent pillar
convergence in Main West based on the information about Main West at that time. The
existing 70-ft by 72-ft pillars in Main West have been maintained over the long-term (12
plus years) and have required additional roof support at some locations. No significant
pillar failures have been reported. Their performance has been satisfactory for ventilation
and bleeder access. Genwal elected not to use the West Mains for men and materials and
haulage as they reoriented the longwall panels after the West Mains were developed.
Excessive convergence in the West Mains has not been reported so it was a reasonable
assumption that the pillars were supporting the overburden load without significant load
transfer onto the barriers due to time-dependent Main West pillar convergence.

AAI009966

Agapito Associates, Inc.
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December 3, 2007 Page 15

42.

43.

44,

45.

46.

Approximately how long has AAI used Lamodel?

Since 2003. Personnel in our Golden office have used it before 2003 when with a prior
employer.

How did the AAI personnel who performed and/or interpreted Lamodel analyses learn to use
the software (e.g. did they attend seminars on the use of Lamodel, rely on the software and
accompanying documents, etc.)?

Dr. Bo Yu and Dr. Hua Zhao attended Lamodel classes and seminars.

For the Crandall Canyon analysis, did AAI use elastic, plastic or strain-softening properties
for the coal? Which variety were conclusions drawn from?

Strain-softening properties were used for pillar ribs. Elastic properties were used for the other
grids. The conclusions of yield conditions were drawn from the plastic conditions of the
pillar ribs.

For each model at Crandall Canyon, were topographic contours (or overburden variations)
incorporated?

Yes.

a. What was the source of this information?

We extracted the topographic data from the AutoCAD file that Crandall Canyon Mine
sent to us.

b. How were these overburden variations incorporated into the models?

The topographic data were first extracted from AutoCAD, and then Surfer was used to
convert the contour lines to a topographic grid. The topographic input file was used in
Lamodel to model the overburden variations.

A July 20, 2006, AAI report indicates that coal strength and modulus values of 1640 psi and
500,000 psi, respectively, were used in the Lamodel analyses. How were these parameters
determined?

The coal strength was calibrated from three mining stages in the south panel of Section 36.
The coal strength was incrementally increased from 900 psi to 1,640 psi until modeling
results were consistent with actual conditions. The average cover depth in this calibration
panel was about 1,700 ft. We were told that all the pillars during retreat mining were stable
and only limited yielding occurred at some pillar ribs. The coal modulus of 500,000 psi was
based on the previous EXPAREA model calibration report (Agapito Associates, Inc., Panel
6" Right Experiment Back Analysis and Model Calibration, report to GENWAL Resources,
Inc. October, 1997—Bates numbers AAI003903 thru AAI003012 transmitted digitally
September 20 and October 25, 2007).

AAI009962

Apgapito Associates, Inc.
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From: Phillipson, Sandin E - MSHA

Sent: Sunday, August 19, 2007 12:10 PM
To: Thomas, Charles J - MSHA
Subject: RE: geological hazard training

Mike and I are just on standby in case anybody needs any information about the map or
previous work. Of interest, having the Mapinfo map not only showed Mike that they were
Just coming to the deepest overburden, rather than already through it like they thought,
but Agapito also did their modeling based on the incorrect topography that the mine had.
It was apparent by looking at the Mapinfo map that their overburden was wrong, so the
margin of safety that they may have thought they had didn"t exist. Their model was based
on 1,800 feet of overburden at a different area, when in fact it was only 1,600 feet of
overburden.

We haven®t been involved in the actual discussions going on today. 1 would suspect a
problem with arches is two-fold: 1) people have to be exposed to the bad conditions while
assembling them. It wouldn®"t be possible to slide them up because the bumped coal is
piled out into the entries; 2) the arches would have to be properly blocked in order to
give any safety, and how do you block the arches against coal rubble? Without being
properly blocked, the next bump could just as well twist the arches like a greenstick
fracture. |1 doubt there will be a way to continue mining underground through the barrier
section because it"s just too collapsed. The Mains were already showing stress when the
longwalls on either side went by, so the stress had already jumped the wide barriers, and
then they mined out those barriers and pulled pillars, so conditions were only getting
worse. There"s just nothing left to support that roof, except the few remaining pillars
that have bumped. The stress zone has shifted almost to the outby section neck, so the
whole room-and-pillared barrier is failing.

Mike had a good idea about breaking the seals to the old longwall section, and driving
along the old bleeder, around back of the panels, and coming to the rear of the old
barrier that way, even though it would require some mining to break through where the
bleeder only had a 10 inch augur hole instead of a mined entry for airflow. That"s the
idea that 1 like best.

The capsule idea will be tough. Who will volunteer to get lowered down a borehole through
strata that is in the cave zone of the longwall gob? That would be tough to be the guy
trapped in the capsule if the ground shifted and wedged the capsule in the hole. Or worse
yet, make it all the way into the mine and then be trapped. And that®"s assuming they can
even drill the 30 inch hole through it. They"d likely get the bit wedged, and snap the
drill string mining through the rubble from the angle of influence of the longwall gob
subsidence.

I wondered about driving a decline from Joe"s Valley downward to the bleeders in back of
the barrier, but that"s still drilling and blasting a thousand feet through the longwall
subsidence zone, and a major fault, and would take months.

Sandin E. Phillipson, Ph.D.

Geologist
Mine Safety & Health Administration

Pittsburih Safety & Health Technology Center P.O. Box 18233 Pittsburgh, PA 15236

REDACTED
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Coal Mine Safety and Health
District 9

Gary Peacock

General Manager

Genwal Resources, Inc.
P.0O. Box 1077

Price, UT 84501

RE: Crandall Canyon Mine
ID No. 42-01715
Preliminary Pillaring Plan

Dear Mr. Peacock:

A preliminary analysis for projected pillaring of the Main West
section was submitted to this office for a cursory review. The
plan, as is currently written, would not be approved. The Roof
Control Group conducted the cursory review.

The technical review noted certain iInconsistencies in the plan.
These are as follows:

1. In situ coal strength was estimated at 1640 psi. An
explanation of how this strength was determined should
be included. Typical coal strength values are much
lower.

2. The elastic modulus of coal was estimated at 500 ksi.
An explanation of how this modulus was determined
should be included. 1T experimental analysis of test
samples was conducted, an explanation of the number of
samples, the size of samples, and the testing method
employed should be included in the submittal.

3. The mine geometry employed in the computer model
differs from the physical mine map geometry. This
observation applies to the ARMPS model geometry
employed in the analysis of the historical section and
the projected sections.

4. The LAMODEL analysis shows, that during pillaring,
surrounding pillars exhibit yielding zones. This could
indicate a violent outburst since the in-situ coal
strength is stated as 1640 psi.



5. A stability factor of 0.37 was determined by analyzing
the pillaring of 15t North 9™ Left Panel. The analysis
of this area was employed to determine the minimum
stability factor for favorable retreat mining. This
stability factor appears to be determined from where
mining ceased due to poor ground control conditions.
Therefore, a higher stability factor should be employed
that ensures an adequate factor of safety.

IT you have any questions or if you would like to meet and
discuss the above items, please contact Billy D. Owens at
303-231-5590 or Pete Del Duca at 303-231-5660.

Sincerely,

Allyn C. Davis
District Manager

bcc: Price #1 FO (FY1 - NOT for UMF) (Copy surname letter)

Laine Adair

Genwal Resources, Inc.

P.0O. Box 1077

Price, UT 84501 (Copy letterhead letter)

RC MHF (Original surname letter - plan -Backup Material)
RC Reading (Copy surname letter)
Pete Del Duca (Copy surname letter)
A. Davis\D-9 Chron (Copy surname letter)
WORD (T :\COAL\RC\pd\und\crandall canyon\pre-pillar-dis-10-4-
06.doc)
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Crandall Canyon Mine - Roof Control Plan Approval Timeline

**New Slide (NS)**

September 8, 2006: Mr. Laine Adair, General Manager of Genwal Resources, Inc. met with the
district 9 roof control group and presented two geotechnical reports prepared by Agapito
Associates, Inc. These reports analyzed the proposed room-and-pillar mining of the Main West
barrier pillars using computer modeling, and knowledge of western coal mining conditions. One
report concluded that it was a “workable design” that would “limit geotechnical risk to an
acceptable level”. The other report concluded that “ground conditions should be generally good
on retreat in the barriers, even under the deepest cover (2,200 ft).”

**N S**

November 21, 2006: A roof control plan amendment for performing only development mining in
the North Barrier of Main West was approved. On this same day, a separate letter was issued to
Genwal Resources, Inc. stating that the projected pillaring of Main West would not be approved
due to five concerns with technical issues relating to the Agapito reports.

December 2006: It was determined that the Agapito computer modeling had been done more
conservatively than originally assumed, and the five concerns were resolved.

**N S**

January 3, 2007: A plan amendment for retreat mining the North Barrier of Main West was
submitted to MSHA.

January 9, 2007: The roof control supervisor and a roof control specialist trainee (both mining
engineers) traveled to Crandall Canyon Mine to assess the conditions in the North Barrier of Main
West for potential pillar extraction. The roof was supported with six bolts per row, and wire mesh
was installed on cycle. The pillars were observed to be yielding in a non-violent manner, as
desired. Due to problems with the immediate roof raveling onto the continuous miner prior to
being bolted, it was determined that the mine should leave top coal to help control this.

January 10, 2007: A plan amendment for leaving top coal in the North Barrier of Main West was
submitted to MSHA, and it was approved on January 18, 2007.

January 31, 2007: The roof control supervisor notified Crandall Canyon Mine that additional roof
support would be required for the North Barrier Main West bleeder entry.

February 2, 2007: A roof control plan amendment for pillar extraction of the North Barrier of Main
West was approved. (This amendment incorporated the additional roof support requirements
requested by the roof control supervisor.)

**N S**

March 8, 2007: A roof control plan amendment for performing only development mining in the
South Barrier of Main West was approved by MSHA.

March 13, 2007: The ventilation supervisor listened to a voice mail from the mine operator which
requested to relocate the MPL in the North Barrier of Main West due to a bump and deteriorating
roof conditions. The mine operator did not reveal that the bump had been severe.

March 28, 2007: A formal inspector review of the roof control plan declared it to be “Adequate”,
with no deficiencies listed.



**N S**

May 15, 2007: The mine submitted to MSHA a plan amendment for retreat mining the South
Barrier of Main West and a copy of a geotechnical report by Agapito Associates, Inc. which was
dated April 18, 2007. This report stated that a “large bump” had occurred in the North Barrier of
Main West. (MSHA had been previously informed that mining had ceased in the North Barrier of
Main West due primarily to deteriorating roof conditions.) The Agapito report recommended a
modified pillar design for the South Barrier of Main West which “is expected to provide a reliable
level of protection against problematic bumping for retreat mining under cover reaching 2,200 ft.”

May 22, 2007: The roof control supervisor and the local roof control specialist (Gary Jensen)
traveled to Crandall Canyon Mine to assess the conditions in the South Barrier of Main West for
potential pillar extraction. The roof was being adequately supported with six bolts per row, with
wire mesh installed on cycle. The ribs were yielding as expected on development, with no
yielding noise heard outby.

June 15, 2007: A roof control plan amendment for pillar extraction of the South Barrier of Main
West was approved.

**N S**

Considerations for Approval of the Roof Control Plan Amendments

**N S**

COMPUTER MODEL

Agapito Associates, Inc. conducted a geotechnical analysis of room-and-pillar mining in the Main
West barrier pillars.

The analysis back calculated a stability factor for the 1% North Left, where the Crandall Canyon
Mine had successfully conducted pillar mining.

The successful stability factor for 1% North Left pillar mining was 0.40

The stability factor calculated for proposed pillar mining of the Main West barrier pillars
was 0.53, an increase of 32.5%

The 1% North Left roof was supported by 5-foot long bolts with five bolts per row. The
Main West Barrier Pillar roof would be supported by 6-foot long bolts with 6-bolts per row.

The analysis employed entry and crosscut widths of 20 feet, the center entry in 1% North
Left was 23 feet wide, and the proposed entry widths in the Main West Barrier were 17 to
18 feet. The 1640 psi coal strength employed in the model was less than the typical
Hiawatha Coal Seam value of 1800-2800psi. This was a conservative analysis.

**NS**

ACCIDENT/INJURY DATA

Since January 1, 2002, the mine had five roof and rib accidents, as follows:
2 bounces on the longwall face resulted in broken bones

2 injuries from rock falling from face area on longwall face



1 rib slough while retreat mining — broken ankle
For 2006, Crandall Canyon'’s Incidence Rate was 2.79, while the National IR was 7.48.
**NS**

PREVIOUS MINING

From September 2005 to October 2006, the mine successfully retreat mined the South Mains
between two longwall districts.

The size of the barrier pillars on both sides of the South Mains was reduced, i.e. slabbing
into the barrier pillars was done on retreat.

There were no ground failures, and only one injury caused by a rib roll while mining a
pillar lift.

**N S**

INSPECTOR OBSERVATIONS

No MSHA inspectors notified the district office of any ground control issues or problems with the
roof control plan during FY 07. From September 2006 through March 2007, four different MSHA
inspectors completed 2000-204 forms — all four of which declared the roof control plan to be
adequate.

**N S**

ON-SITE GROUND CONTROL EVALUATIONS

In addition to numerous on-site evaluations of ground control conditions performed by MSHA
inspectors and company personnel, the following evaluations were conducted by professional
engineers:
12/01/2006 — Agapito engineers — Main West North Barrier development;
observed good to excellent ground conditions;
the roof, rib and floor were consistent with the analytical predictions
01/09/2007 — Billy Owens, MSHA - Main West North Barrier development;
made recommendations to improve support for the bleeder entry

made recommendation to leave top coal where there was not a sandstone roof

coal pillar ribs were yielding in manner that did not eject coal into travelways,
slougage was outby the face area

03/16/2007 — Agapito Engineers - the bump location in the North Barrier of Main West;
they were “able to analyze the stress and convergence conditions at the time of
the bump and modify the pillar design accordingly to control the potential for

similar events in the south barrier.”

05/22/2007 — Billy Owens, MSHA - Main West South Barrier development;



the ribs in the face were yielding as expected on development
the outby areas were quiet and the ribs had yielded as expected
the roof was well supported
AN SH*
CONCLUSION
Based upon;
conservative computer analyses,
successful retreat mining history,
optimistic predictions by mine personnel,
zero negative feedback from local inspectors,

multiple on-site observations by MSHA personnel, company personnel, and
engineering consultants,

the best available information at the time, and
design recommendations from a respected engineering consulting firm,

the retreat mining plan amendments were approved.
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From: Laine, Adair

Sent: Friday, February 23, 2007 11:47 PM
To: Hill, Bruce

Subject: RE: Crandall pillar section

No. The cover is going to increase over the next two weeks to + 2000'. We will keep a close eye on it. Also, | am obligated to
keep Billy Owens MSHA Denver up dated.

Laine

From: Hill, Bruce

Sent: Friday, February 23, 2007 2:28 PM
To: Laine, Adair

Subject: RE: Crandall pillar section

Great news. Do we continue to lose cover the rest of the way out of the panel?

From: Laine, Adair

Sent: Friday, February 23, 2007 2:25 PM
To: Hill, Bruce

Subject: Crandall pillar section

Bruce

The ground conditions in the Crandall pillar section are very good. They have retreated 6 rows of pillars and are now under about
1,600 of cover.

Laine

9/27/2007
UEICONG-K000010890
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Coal Mine Safety and Health f Q%jﬁ,” k?/aw

JAN 1 B 2007 District §

Gary Peacock

General Manager
Genwal Resources, Inc,
P.O. Box 1877

Price, UT 84501

E: Crandall Canyon Mine
TD No. 42-01715
Rncf Control Plan Amendmeant
Site-Specific Main West barrier
development

Dear Mr. Paacock:

The referenced roof control plan amendment is approved in
accordance with 30 CFR 75.220{a) (1).

The submittal congisted of a cover letter, dated

January 10, 20487, cone page, and a map, addressing lsaving roof

coal to support the jmmediate roof in weak areas. This amendment
will be incorporated inte the current plan originally approved on
July 3, 2002.

This approval is site-specific for the development of the north
bharrier of Main West and will ternminate upon completion of the
preoject. Since thisg approval is site-specific, no gages in the
roof control plan will be superseded. That is, thisz amendment
will be added to the roof contreol glan as a separate attachment.

wal must be made available to the miners and

A copy of this o
ith all miners affected by this amendment.

SPP
must be reviewed w

If vou have any guestions regarding this approval, please contact
Billy Qwens at 303-231-533C or Pete Del Duca at 303-231-5680.

Sincerely,

Jof William P Knepp

Enclosure

S1.3 0001949
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L Mmae ' and Health Administration

Umted States Department ()f Labor

10w /ﬁ?ﬁ %/a»fesv/
;iERQM‘ ﬁ; i Olyewo

- Mine Safety and He:s}th Admmm%raﬁm
- Coal Mine Safety and Health, District 9 .
- P.O. Box 25367, DFC L
. Denver, Colorado 80225-(}36‘7
Telephone: 303-231-5458
- PAX: 303-231-5553

' BATE X — /M/7W(ﬁ7

3 o+ Transnn‘ttal Form

'No. of Pages:

Remarks:
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U.8. Department of Labor Mine Safety and Health Administration
P.Q. Box 25867
Denver, Colorado BOR25-0387

Coal Ming Safety and Health
Districe &

JAN 1 8 2007

Gary Peacock

Genaeral Manager
Genwal Regources, Ing.
P.O. Box 1077

Price, UT 84501

Crandall Canyvon Mine=

ID Wb, 4201718

Roof Control Plan Amendment
Site-gpecific Main West barrier
development

&
1=

Dear Mr. Peacock:

The referenced roof contiryol plan amendwment is approved in
accordance with 30 CFR 75.220{a)(l}.

The submittal consisted of a gover letter, dated

Jamwary 10, 2007, one page, and a map, addressing leaving roof
ceal to support the immediate roof in weak areas. This amendment
will b incorporated into the current plan originally approved on
July 3, 2002.

This approval is site-specific for the development of the north
barrier of Main West and will terminate upon completion of the
project. Since this approval is site-specific, no pages in the

roof control plan will he gsuperseded. That is, this amendment
will be added to the roof comtrol plan as & separate attachment.

A copy of this approval must be made available to the miners and
must be reviewed with all miners affected by this amendment,

If you have any Questions regarding this approval, please contact
Billy Cwens at 303-231-55%90 or Pete Del Duca at 303-231L-5660.

Sincerely,

Wy, -

Allyn C #Davis
Digtrict Manager

Ernclosuré

7
UEICONG-K000021264
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Jamuary 10, 2067

Mr, Allyn C. Davis

Tistrict Manager

Coal Mine Safety and Health
P.O. Box 25367

Denver, Colorado 80223

Re: Crandall Carnyon Mine 1DE 42.01715 Site Spesific Roof Control Plan

Dear Mr. Davis:

it 1,

Grandall Ganyon Nine
2 Subsidigry

5o ]

" Hwy3T MP 33, Huntington, UT 84528
PO Box 1077, Prite, UT BSSDT

Phone: (435) 8884000
Fax: {435) £88-4002

Ie%  £5-Ar7

DIECEIVE }ﬁx

JANT 0207 |1/
7 o

USDOL - MSH4 - Cumggn o { g{? o7

DIsTRICT B o

Please find attached a revised site specific roof control plan amendment for developrent
of the north bartier block of Main West in the Crandall Canvon Mine, The text of the
plan has been revised to allow leaving of roof coal where iramediate roof conditions will

be improved by leaving roof coal.

Please cottact me with any questions at 435.888.4023

Sincersly,

T

Tom Hurst
Mining Engineer
435.888.4023

7
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Crandall Canyon Mine MSHA JD# 42-01715
Main West North Barrier
Site Specific Roof Control Amendment

The mine is planning to develop entries into the north barrier of the Main West area.
This area contains a valuable coal resource for the Crandall Canyon Mine. Consultant
reports indicate the planned development will avoid the majonity of the side-abutment
stress transferred from the adiacent longwall gobs.

The development in the barrier pillar block will be from east to west. Four entries will be
driven on a nominal 80 foot center to center spacing. Crosscut spacing willbeona
nominal 90 foot center to center spacing, but can vary depending upon conditious
encountered. The mining horizon will be the upper portion of the Hizwatha Seam. Roof
coal may be left where areas of weak immediate roof exists, Where roofcoal is Isft the
minimum roof bolt length will be 6 feet. Sec Plate 1, North Block Ovorview,
Overburden depth in the area 13 between 1,000 and 2,200 feet.

Systematic bolting will occur after excavadon. The number of roof bolts per row will
increase to a 6 bolt per row minimum. Patterned roof support will be 6 bolts per row and
5 feet or less between rows. Additional roof support will be installed whenever entry or
crogseut widths exceed 20 feet or other conditions warrant additional <upport,

Development mining of the barriers is anticipated to last less than onv year, This roof
control plan is for development only. During development of the north barrier,
conditions will be monitored to determine the possibility of pillar extraction. If
conditions appear favorable, further discussions and plans will be submitted for approval.

LR S

7
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226-20 GENWAL Crandall Canyon Mine Trip Report 12-1-2006.pdf kig 9-22-07

AGAPITO ASSOCIATES, INC.
Mining & Civil Engineers & Geologists

715 HoRrIZON DRrive GoLDEN OFFICE
Suite 340 303.271.3750
GRAND JUNCTION, CO 81506

USA Chicaco OFFICE
VOICE 970 242.4220 630.792.1520

www. agapilo.com

December 8, 2006 226-20

Mr, Laine Adair
GENWAL Resources, Inc.
195 North 100 West

P. O. Box 1420
Huntington, UT 84528

Re:  Crandall Canyon Mine Ground Condition Review for Mining in the Main
West North Barrier

Dear Laine,

On December 1, 2006, Agapito Associates, Inc. (AAI), personnel, Michael Hardy,
Gary Skaggs, and Bo Yu visited Crandall Canyon Mine to review the ground conditions of the
room-and-pillar mining in the north barrier pillar along Main West. AAI personnel were
escorted by Laine Adarr.

Current plans in Main West include developing four entries in the north barrier west of
the 1* Right Submains under cover ranging from approximately 1,300 fi to 2,200 . The mine
plans were previously evaluated by AAY,'? and the proposed mine plan with 60-ft by 72-ft (rib-
to-rib) pillars was judged to be adequate for short-term recovery mining in the barrsers.

At the time of our visit, four entries with 60-ft by 72-ft (rib-to-rib) pillars were developed
n the Main West north barrier to Crosscut 123, where the depth of cover was almost 2,000 ft
(See Figure 1). Entry widths were cut at 17 fi and were about 20 ft wide at pillar mid-height.
Roof support included systematic bolting and rib-to-rib meshing. To the north and south of the
mining area, 130-ft and 60-ft barriers were left, respectively, for the purpose of protection.

Good to excellent ground conditions were observed at all locations visited. Stable roof,
floor, and ribs with only minor rib sloughage were observed in the recently mined areas in the

' Agapito Associates, nc. (2006), “DRAFT—GEWNALL Crandall Canyon Mine Main West Barrier Mining
Evaluation,” prepared for Andalex Resources, Inc., July 20.

 Agapito Associates, Inc. (2006), “(226-30) GENWAL Main West Retreat Analysis—Preliminary Results,” E-mail
from Leo Gilbride to Laine Adair, August 9

GEOENGINEERING * MINING ENGINEERING * CIVIL ENGINEERING AAI1000171



Mr. Laine Adair
December 8, 2006
Page 2

West Main barrier. Photo 1 shows only minor rib sloughing at Crosscut 123 in the entry
immediately north of the West Mains. Photo 2 shows the second entry below longwall Pane] 12
with minor sloughing at the rib between Crosscut 122 and Crosscut 121. The condittons of ribs
along the north remnant barriers were good and consistent as shown in Photo 3. The rib was
nildly yielded, but showed no evidence of blowouts, indicating that the 130-fi-wide remnant
barrier pillar js wide enough to accommodate the load transfer from Panel {2 for short-term
mining. The abutment load is expected to have alleviated since the time that Panel 12 was
retreated in 1999 due to ground settlement and subsidence.

In summary, current ground conditions in Main West agree with our previous analysis.
Roof, floor, and rib conditions were consistent with analytical predictions. There was no
indication of problematic pillar yielding or roof problems that might indicate higher-than-
predicted abutment loads. Conditions should continue to be carefully observed as mining
progresses to the west under deeper cover.

We appreciate the opportunity to visit this area and directly observe ground conditions in
the West Mains barrier. Please contact us if you have any questions.

Sincerely.

Michael Hardy
Principal
mhardvi@agapite.com

BY MPH/smvf

Attachments(4): Figure 1
Photos 1-3

AAI000172

Agapito Associates, Inc.
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Mr. Murray,

Al Davis and | just completed a two hour one-on-one meeting at his Denver office. The highlights
of the meeting are as follows:

1. Davis committed that he would do whatever he could to keep Durant off UtahAmerican
property, but would not promise that Durant would never again appear. Durant is
currently a temporary field office supervisor in Craig Colorado, but that job will eventually
end. Davis stated that Durant received a reprimand for his actions, but had been cleared
by two government agencies to resume work at UEl. Davis acknowledged that it would
be hard for Durant to inspect an UEI mine without bias. To that end, Davis stated he
would keep Durant away from UEI, unless something unusual developed that forced a
change in direction. | believe Davis was honest with his statements and will keep Durant
away. He clearly does not want a confrontation.

2. We spend at least an hour discussing UEI’s initiatives regarding what has been done to
upgrade mine safety and production since last August. Davis acknowledged that, early
on, he was apprehensive about the change, based on what he had heard from the east,
but has been very impressed with our efforts since the change. He acknowledged major
improvement in several areas and stated he was more comfortable with the direction of
the mines.

3. On particular issues, we discussed the need for approval of the pillaring plan at Crandall
within the next twenty days. He said he would help expedite the process.

4. Davis asked for help in regard to Stickler and our input about the inspection activity in the
west versus the east. Specifically, he discussed a meeting he had with Stickler two days
ago regarding western ventilation. The purpose of the meeting was to inform Stickler of
the particular issues confronting western mines and the need to manage them differently
than eastern operations. He thinks our input to Stickler, backing his thoughts, would help
western operations.

| am traveling back from Denver and will not be on the 5 PM phone call today. David Hibbs,
Doug Johnson and Laine are prepared to discuss.

UEI-CONFIDENTIAL UEICONG-K000016970
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RE: Crandall Canvon Mins
ID Neo. 42017158
Root Oﬂt* 21 Plan Amendment
i Specific north barvier of
Main Ne%t piliar extractlon
Dear My, Psacock:
The referenced ro onbrel plan amendmant is approved in
accordancs with 3 FTH.220{a) (L),
The submaittal consigted of a cover letter, dated
Dacembey 20, 2008, one page, and one map, addresging pillar

extrachlion ~he north barrvier of Main West. This

amendment

will bhe incorporated inte the curvent plan originally approved on
July 3, 2002,

Thig approval iz -he north barrier of Main West
and will terminate uyg of the profect. Singe this
approval lg site-specific, no pagesg in the roof contrel plan will
be superseded. That iz, this amendment will be added teo the roof
control plan as a separate attachment,

A copy of this approval must be made available to the mineys and
must be reviewed with all miners affected by this amendment.

If vou have any QUQStiGHS quarazng this approval, pleas
Billy Oweng at 303-23 Del Duca abt 303-231-58¢6

Davis
Manageaer

Enclosurs

& oonbact
0.

S$1.3 0001955
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From: Hill, Bruce [bhill@coalsource.com]

Sent: Saturday, February 03, 2007 4:07 PM
To: gpeacock@utahamerican.com

Cc: Laine Adair; Hibbs, David

Subject: FW: Crandall Production i.e.2-02-07

Attachments: Crandall Production i.e.2-02-07 tif

Gary,

Looking better. Amazing what impact a little top can have on production!! Keep it up. By the way, talked to Davis two days ago
regarding your pillar plan and we received approval yesterday.

From: Crandall Canyon Conspec [mailto:conspecc@coalsource.com]

Sent: Saturday, February 03, 2007 2:14 AM

To: Washinsky, Dave; Laine, Adair; Horn, Hank; Hill, Bruce; Pinkston, Brent; Poulson, Jim; Brown, Steve; Dobbs, Ray; Behunin,
Teresa; Haney, Scott

Subject: Crandall Production i.e.2-02-07

9/27/2007
UEICONG-K000013834
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* Printed On: 7/12/2007
Inspection Report - IE/PV Period au07.2
Period End Date: 4730/2067 '5/31/07

Inspection Number: SWF022707
Fiscal Year: 2007

Mine Name: Genwal Period Type: Quarterly
Mine Owner: Andalex/IPA
Inspector: Steve Falk <,VF Active Faces: |
Operator: Genwal Accompanied By:

Operator Rep: Finalize Date:  7/12/2007

Remarks: On Tuesday, February 27, 2007, I (Stephen Falk) inspected the Crandall Canyon Mine, operated by Genwal Coal
Company, a subsidiary of UtahAmerican Energy, Inc.. UtahAmerican is a 50 % owner along with Intermountain Power
Agency, of the property and lessee of record. Tom Hurst, Senior Mine Engineer, was my company rep.

Just one section is at this mine and personnel are being transferred to other UtahAmerican mines. The section is in the
north barrier to Main West. Very little of the coal remains. This section is trying to pull all the remnant coal in the
Main West area. Besides the west main pillars and barriers, the only other coal blocks remaining is in the 2nd North
area and only if they can mine 5 to 6 feet of clean coal and keep production rates up with one miner section. South
Crandall Mine is idled but is ventilated and inspected. Total personnel is down to about 60. The one section is run on a
4 day 10 hour shift with 2 shifts going and a overlapping maintenance shift. Then they have one super weekend shift of
3 day 12 hours. But it seams that Genwal will just finish out with this one section until Lila Canyon comes on line.

The one mining section was visited. Conditions were noted and spot measurements were taken of the section working
faces. These measurements will be compared with the submitted monthly production maps to verify volumes from
monthly production verification. These spot measurements are shown on the attached maps to this report and will be
transferred to the monthly production maps. Genwal is mining according to the approved mine plan and no incidents of
non-compliance were noted. The section visited follows below:

North Barrier Section, West Mains, Hiawatha Seam, Federa} Lease UTU-68082

This section finished driving 4 entries on 92 foot entry centers and 80 foot crosscut centers. These were driven in the
north barrier pillar between Main West and mined out longwall panel # 12. The barrier pillar is 450 foot wide which
accommodates the 4 entries. This leaves only 130 foot barrier to the north longwall panel. This section started out back
at Main West crosscuts 108 - 110 and drove out to crosscut [58. Here the section starts to dip down to the west before
the Joe's Valley Fault. At this place, the section experienced large inflows of water. They could not control it enough
with pumps. We think this is water flowing through fractures close to the fault, draining the gob to the north. Crosscut
158 is about 400 feet short of the bleeder entries along the fault. With the water coming in too fast, the company
stopped advance at this point and began pulling pillars back. They got a special pillar plan approved by MSHA to pull
the south two of three pillars and have the return out the north most entry. So far, the crews have pulled 18 pillars or 9
rows. Currently they are pulling the pillars between crosscut 149 and 150. I have been concerned about pulling pillars
in this environment with mining a narrow block with little coal barriers to mined out blocks on both sides. Fortunately,
the beginning depth on the west end toward the Joe's Valley Fault is somewhat shallow starting at 1300 feet. So far no
inordinate pillar stresses have been noted, though thing should get interesting soon. The face is under 1600 feet of cover
now and will increase to over 2000 feet by crosscut 139. The working face looks ok and coal is good. There is some
cap rock in the roof that is not holding up during mining. Coal height is running about 9 feet. The rate of retreat mining
is well ahead of water build up as the seam has a incline down to the west fault starting with pillar row 144, so the water
is running down to the end of the entries. Measurements are noted on the attached map.

Leases

Lease Number  Lessee Assignee Status
ROW-UTU-6683 Terminated
ROW-UTU-7797 o - - 7 Tenni;);ted
SL-062648 Ermountain Power Agency & Genwal N Active Mine Works
State ML-21568 o Producing

Thursday, July 12, 2007 Page 1 of 2

362609 BLM-SLCUT-BOX01-00001-000002 Page 7 of 9
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State ML-21569 Active Mine Works

U-54762 Andalex Genwal Active Mine Works
UTU-68082 Andalex Genwal Producing
UTU-78953 Andalex Genwal Producing

Was approved plan reviewed? Yes

Was I&E plan reviewed?

Was PV plan reviewed?

Was previous inspection reviewed? Yes

Was mine status reviewed with MSHA? No

Was approved plan followed? Yes

Was a noncompliance encountered? No

Was an undesirable event encountered? No

Was the reported production acceptable? Yes
subrptImages

Thursday, July 12, 2007 Page 2 of 2

362609 BLM-SLCUT-BOX01-00001-000002 Page 8 of 9
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Re: Crandall Month End December, 2006
To: Laine Adair
From: Gary Peacock

Redacted:
Not Responsive

The conditions have become a little more challenging as we mined most of the month
under 2,200’ of cover. The ribs are seeing quite a bit of sloughage causing some
problems keeping the outside bolt close enough to the rib to stay in compliance. It also
makes it difficult to stay on top of the rock dusting because it is constantly sloughing off.
While the pillars are showing some weight we have not seen the entries show any weight.
We did have a few spots where the initial top deteriorated to the point we had to take
short cuts to keep it up.

Redacted:
Not Responsive

Our current manpower is at. total employees. That is also our budgeted number.

UEICONG-K000010805
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CC Main West Crandall Canyon Mine CC Main West
DATE /v /- () > [cRews A JCARsS Sﬂ . sov. 4 [ostime Minutes 34 0 [FT por Uptimeminute 2 [rens I |
SECTION MANAGER Dol  (Zlac k SHIFT MANAGER N a8 Fomrelae. [MAINTENANCE MANAGER 7 &, y Lo S0 ,
LEAVE PORTAL /0@ ARRWVE SECTION 7 LOAD FIRST CAR ~ A
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| XC | o x | 1 XC 2 | x| 3 | xc 4 xc | s | x | &6 | x | 7 x|
T GOl PV _ I 1 1
** Use " r sach [l on a shift, and use depth and width when running d
curs 1 2 3 4 11 TOTALS SHUTTLE CAR COUNT GOAL:!
PLACE featl & ligead| b axeut K IMIki 4 AVG HEIGHT COAL SEAM m
DEPTH MIDTH YA ARYIAYIK, AVG INGHES TOP TAKEN. _ £
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Screons [ (s 2 ) HOTTOM CONDITON; /- ]
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®
PRE-SHIFT SECTIONS I
/
DATE OF EXAMINATION (-7-07 SECTION/AREA Wy ¢ e S a |
TIME OF EXAMINATION  START __ /(%5 Awpm eo__ /Y AMGFI)
EXAM. CALLED OUT —@/No CALL OUT TIME__ /1O AM/FTD) l
CALLED OUTBY__ /T Bolstas REPORT RECEIVED BY Mm/ l
. SIGNATURE
: CH CFM/AIR v HAZARD ACTION
LOCATIONS % | 5| % |ppecrion | W CONDITIONS TAKEN '
LOX/INTAKE 29 | 0 | 0 |364/5 Hepe. obo
HEADGATE #10 l
TAILGATE #126
BELTLINE . | ¢ .
RETURN 269 O | O e 5bE-
#1 ENTRY 269 | {0 | O Pene ghs- .
#2 ENTRY 29| O |0 Here 5hs
#3 ENRTY 29| OO oy .
#4 ENTRY go| O| O w2 o4s
#5 ENTRY l
#6 ENTRY |
Toms L |ge7| O N N
[ VIS tepue - Az 55
é&%"mf& 520'7 L OO Wwoltrad obs '
D st 2071 {& —erte Db S l
i V= VIOLATION
H H=HAZARD .
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2 elre S AR [ sre T e e [,
| s - |
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PRE-SHIFT/MINE EXAMINGR ); /| /\—VC/)LQ\— - ceRT#_ X4/ , .
COUNTER SIGNATURE _{” [/ % CERT# T2,
SECTION SUPERVISOR U
2MSHA02562 l

INITIALS (NOT REQUIRED) 16 . —
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PRE-SHIFT SECTIONS

DATE OF EXAMINATION / 7[ /v/}/[/p s SECTION/AREA _ 72 o1 pn/er.
TIME OF EXAMINATION ~ START 3 l',@ AN &PM END TV .S AN/PM
EXAM. CALLED OUT — YES/NED? CALL OUT TIME -AM/PM
CALLED OUT BY REPORT RECEIVED BY
. . SIGNATURE
oomons | o | B | oo [oun [ e | mmmm o
LOX/INTAKE Qodale | o |39aqs Wﬂc
HEADGATE #10
TAILGATE #126
BELTLINE -
RETURN 208l0 |lo | ptrveodn
#1 ENTRY noolag e P2t aslm,
#2 ENTRY 20alo | oo Yo
#3 ENRTY 208l 0 | O ety
| #.ENTRY soqlo | o Seorre o)
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l M ppe| O |© _
NE
V= VIOLATION
H = HAZARD
ON-SHIFT HAZARDS IDENTIFIED TSCATIONS S TARDS oo
Xz 10027 577 2 Z : é

PRE-SHIFT REMARKS

Coiho sk Ve WJ.L_,W/ Yo

L}%" it J%—-

CERL# _F= /4,

PRE-SHIFT/MINE EXAMIN '

COUNTER SIGNATURE _ CERT, #/')9 %ﬁ\
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PRE-SHIFT SECTIONS

IDATE OFEXAMINATION _ / - 2. ) —© 7
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Re:Crandall Month End January, 2007.
To: Laine Adair
From: Gary Peacock

The production for January was Il tons. The budgeted tonnage was ] tons.
That is [Jjijtons short for the month. The reduced production was due to two key
problems throughout the month. The top conditions deteriorated to the point that we had
to shorten our cuts to keep the immediate top up. We were taking 5°-20° cuts for 12 days
out of the month. The top the last week of the month was a lot better and we were back
to making 40’ cuts for the most part. The other problems we had were on the belis. The
belt availability was down to 92%, it has been 97-98% 1n the past. We are trying some
different things to improve our belt availability to an acceptable percentage.

We advanced the section 14 xc’s from 137 to 151 in January. Even though the
amount of cover has gone from 2,200" te 1,500, we are still seeing a considerable
amount of rib sloughage. Tt does create some problems, bul is no worse than we would
expect to see mining in the barrier like we are. The MSHA roof support specialists came
for a tour of the section. They seemed to be pleased with the conditions they observed.
The possibility of getting a pillar plan for this area seemed favorable after talking to
them. We are installing a breaker row in each of the x¢’s in the #4 entry in anticipation
of the pillar approval.

We hit some water coming out of the tloor and out of the roof. We hit this at xc-148,
it was getting worse as we advanced, The flow started out at about 1.5 pallons per
minute. There was about 10 gallons a minute being made all together at the end of the
month. Looking at a map, the water we are hitting is right across from the water we hit in
the old mains. We have a 13 HP pump set up at xe-150 pumping back to the seals at 118.

UEI-Confidential UEICONG-K0O0D0015283
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Inspector comment sheet
DATE(LOCATION CONDITION, COMMENTS, VIOLATIONS

2-06-07| Main West | 3 cross cuts back from the face has no rock dust on the break through.

3 cross cuts behind on the rock dusting in the return.

1 cross cut out by last open needs pushed we are running on chunks of ribs.
Last pillar in between #1 roadway and #2 roadway corners need supported.
# 3 entry needs dusted

All of these issues need to be taken care of before we produce coal.

X-C 131 # 2 roadway need to set timbers towards belt line

X-C 135 #2 roadway need to set timbers towards belt line

X-C 136 #2 roadway need to set timbers towards belt line.

X-C 137 to 138 in the haulage need to set timbers.

X-C 138 # 2 roadway towards belt line in by corner needs timbers set.
X-C 139 # 2 roadway towards belt line in by corner needs timbers set.
X-C 140 #2 roadway towards the # 1 roadway need timbers set.

X-C 141 # 2 roadway towards beltline in by corner needs timbers set.
X-C 141 # 2 roadway towards # 1 roadway corner needs timbers set.
X-C 142 #2 roadway towards beltline corners need timbers set.

X-C 143 # 2 roadway towards the # 1 roadway timbers need set.

We have 12 major areas of questionable roof and rib conditions we need to get people on this
As soon as possible, also we need to start putting some of these areas in the general pre shift book.

2MSHA13936
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February 7 2007

UNSAFE BEHAVIOR:

With the current unpredictable rolling out rib conditions we are experiencing in Main
West, an unsafe behavior observed at times of servicing or performing mechanical repairs
on face equipment near the face or in past the last open cross cut area.

This is were most of these large roll outs occur. Servicing equipment in these areas
should take a little more precautions. With having ventilation curtains covering possible
hazardous rib conditions and causing blind spots, along with exposure on the off operator
side of the C/M to a possible hazardous struck by, or possible pinch point condition.

WHY WAS IT DONE THIS WAY?:

Most all mechanics are carrying a Ped light only. This makes having the option of moving
the C/M manually back to the last open cross cut or back to an area were the rib
conditions are safer. The time of removing covers and hooking up to umbilical or
manually takes a little extra time and our time is very limited to complete section
servicing, therefore unesasairy risks have sometimes been taken.

SUGGESTED CORRECTIONS:

The option my partner and I have taken on, is I found and rebuilt a spare pto light that
was not in use and on day shift when the known task of servicing all section equipment in
the allocated two hour window is to bring in two lights, the ped and the pto. This makes it
very quick to set up back in the last open or back near the last open were the rib
conditions are much safer at the present mining conditions.

The only problem with having two lights now is that a lot of times the pto light will be
taken by other shifts or operators, and therefore is not always available. When this occurs
the time to connect to umbilical or manually should be taken to ensure working back in
the last open or back around safer rib conditions. It would also save a little time and
would be helpful if the night shift C/M operator took this into consideration when parking
the equipment, because the operator’s know better than anyone of the present and current
conditions.

Respectfully your,
Mechanics

2MSHA14011
UEICONG000021325
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Redacted:
Not Responsive

4. Gary Peacock reported on Crandall Canyon Mine.
a. There have been no injuries this month.
Redacted:

Not Responsive
There have been no violations this week in inspector days.
Started pulling pillars on the 16™
Moved belt and power back one time.
Still working on belt splices.
Cleaning out crosscuts to have places to store belting.
Need to get new cat tracks for the miner.
Have about 45 days of pillaring before moving to the south side and need
pillaring plan approved.
Need seal plan approved to seal off 1™ South and South Mains areas.
Gehl skid steer loaders are worn out (engines and drive trains) and have a
lot of compliance problems. Neither Gehl is running right now. One new
machine would really help. Battery Mini-Track does not take the place of
the Gehl. Dorian will help get problems addressed on the Terra-Pro’s.
Steve Langsdorfis to look into trading in battery Mini-Tracks for diesel
powered units with A L. Lee.

FER S e a0

o~

Redacted:
Not Responsive

6. David Hibbs reported on engineering.
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Redacted:
Not Responslve

4. Gary Pcacock reported on Crandall Canyon Mine.

a. There have been no injuries this month.

b. Production in Feb has been Hons versus budget of? lons.
Conditions are still very good. Ash came down for a couple days, but is
back to about @l]|% right now. They are not taking any rock — ash is from a
rock band. Have pulled ten rows (at crosscut 148), and therc are 33 lcft to
pull. Depending on height, they get about a row a day. Two rows from
now the rock band is noticeably Jess. Recavery of coal has been good.

¢. There have been no violations this week.

d. Prionties include getting a replacement for the Gehls and getting an
approved plan (or the south side of the mains, Current approval is for the
porth side only. Crandall has S.k in the budget for outby equipment.
Gary Sitterud will look at existing Gehl to see what rebuild would cost.
Gary Pcacock 1s to put together a recommended plan of action and gct it to
Gary Sitterud and Laine.

e. Gary Sitterud asked Peacock 1o make sure the oil is kept up on the Titanic.

f. Dorian will come to Crandal! tomorrow to look at the TerraPro’s and
make a plan with Gary.

g. Bruce asked mine managers to identify hourly pecople who could be
moved into supervisor positions If necd arises

Redacted:
Not Responsive
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Re: Crandall Month End February, 2007,
To: Laine Adair
From: Gary Peacock

Redacted:
Not Responsive

Redacted: Not Responsive

‘e stopped development and started pulling pillars (he 16"

We spent the first few shifts cutting the solid to the west. We were able to get some good
tonnage in the solid to somewhat offset the tonnage we lost in those last 5 xc’s to 163,

Pillar conditions rcmained cxccllent to the end of the month. The cave was staying
right with us and we were seeing no weight outby The water was staying inby and giving
us no delays. The belt and power moves were being done very efficiently and equipment
ran good. We had retreated back to 147 at the end of the month. The amount of cover is
rapidly increasing going into March and | do not anticipate the same conditions we
experienced in February.

The outby projects consisted of some major clean up for the entries to the south and
belt maintenance. The 2 people we put on as belt mechanics have made a big
improvement on the belt availability.
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Redacted:
Not Responsive

4. Gary Peacock reported on Crandall Canyon Mine,

a.

b.

-

m e

UEI-Confidential

There was an incident with an electrical contractor cutting his arm while
moving the Conspec system.

There was a bounce last night that hit Carlos Payon in the cheek with a
lump of coal, but it was not serious enough for him to need medical
attention.

There have been no injuries this month.

Production in March has been I ons versus budget of .
conditions are more challenging as they are under 2,000 feet of cover. 18
rows have been pulled; they are at xc-139 today. Should be done pillaring
by the end of this month. Had a lump get caught in the belt and tear 150
feet of belting.

There have been no violations this month.

Identified new Gehl loader that they would like (o replace (he exisling
Gehl.

Getting the area cleaned out for the South development.

Short a Conspec person.

Gary needs to get Conveyor Services scheduled to re-lag the silo head
roller on Good Friday.

Fully staffed as of today.

Awareness meetings yesterday went well.
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Redacted:
Not Responsive

4. Gary Peacock reported on Crandall Canyon Mine.

a. There was an incident with an electrical contractor cutting his arm while
moving the Conspec system.

b. There was a bounce last night that hit Carlos Payon in the cheek with a
lump of coal, but it was not serious enough for him to need medical
attention.

c. There have been no injuries this month.

d. Production in March has been qtons versus budget of
conditions are more challenging as they are under 2,000 feet ot cover. 18
rows have been pulled; they are at xc-139 today. Should be done pillaring
by the end of this month. Had a lump get caught in the belt and tear 150
feet of belting.

e. There have been no violations this month.

f Identified new Gehl loader that they would like to replace the existing
Gehl.

g. Getting the area cleaned out for the South development.

h. Short a Conspec person.

i.  Gary needs to get Conveyor Services scheduled to re-lag the silo head

roller on Good Friday.
Fully staffed as of today.
Awareness meetings yesterday went well.

o~
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From: Hill, Bruce

Sent: Friday, February 23, 2007 9:28 PM
To: Laine, Adair

Subject: RE: Crandall pillar section

Great news. Do we continue to lose cover the rest of the way out of the panel?

From: Laine, Adair

Sent: Friday, February 23, 2007 2:25 PM
To: Hill, Bruce

Subject: Crandall pillar section

Bruce

The ground conditions in the Crandall pillar section are very good. They have retreated 6 rows of pillars and are now under about
1,600 of cover.

Laine

9/27/2007
UEICONG-K000013903
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Inspector comment sheet

DATE|LOCATION CONDITION, COMMENTS, VIOLATIONS
# 1 entry looks good need to watch the roof bolt spacing on the left side pins 2 and 3 are real close
1/02/07| Main West | need to make sure we tie all the mesh together the spots that we skip is falling in.
# 2 entry need to spot bolt the bottom rib all the way to the face and tie the mesh together.
# 3 entry looked good.
Roof bolter had lots of oil accumulations in the pump motor compartment
and by the hydraulic tank. The roof bolter needs wash every shift especially day shift
Following service men.
# 7 Belt This belt looks a lot better but needs some fine tuning to finish the job
# 7 Belt Need to dust from 128 to 129, 124 to 125, 118 to 119
# 7 Belt Need to shovel ant hills 126 to 128, 115to 116
# 7 Belt Coal accumulations out-by end of drive and inside head roller.
# 7 Belt x-C # 3 has two pieced of scrap belt
# 7 Belt Off walk way side of head roller needs guarded.
# 7 Belt Inconsistent D.T.| on the book at # 6 tail this is defiantly grounds for and inadequate pre- shift.
# 6 Belt Ant hills from head to tail mostly from x-c 3 to 4
# 6 Belt Need to get some dust in the common entry next to the belt.
# 5 Belt Coal accumulations at the tailpiece and in the tail roller
Need more shoveling done at x-¢ 109-110 in order to terminate citation.
Look at building a dam at 108 and funneling the water to 107 into a pipe
# 5 Belt And onto the belt ?
[ lesBett Ant hill @ x-c 107 to 108
# 5 Belt x-c 106 3 frozen top rollers all together
# 5 Belt X-¢ 105 top roller with a blowed middle barrel ( Pulled out of service)
Accumulation on the scrapper in-by 5 drive.
# 5 Belt Lots of accumulation going into 5 drive
# 4 Belt Accumulation at tail piece.
L # 4 Belt Accumulations from 100 to 103 there is a big pile at 100
# 4 Belt x-¢ 100 needs a bottom roller
# 4 Belt X-¢ 101 to 102 needs a bottom roller belt is running on the frame
# 4 Belt x-c 101 to 102 top roller frozen ( pulled roller out of service )
# 4 Belt X-C 97 to 98 rib rolled on the off walk way side belt is cutting into coal.
# 4 Belt X-¢ 92 to 93 bottom roller Y2 dropped causing friction { Removed from service)
# 4 Belt x-¢ 92 to 93 two pieced of scrap belting in the walk way
# 4 Belt X-C 91 to 93 accumulations under the belt.
# 4 Belt X-C 90 to 91 *4 dropped bottom roller right by the cross over.
# 4 Belt X-C 88 coal accumulations
# 4 Belt X-C 83 to 84 to bottom rollers ¥z drop with new rollers spotted.
# 4 Belt x-c 82 to 83 top cluster middle barrel frozen ( flagged)
# 4 Belt X-C 78 to 79 bottom roller 2 dropped.
# 4 Belt X-c 77 to 78 frozen top roller
# 4 Belt X-C 72 to 73 bottom roller 2 dropped.
# 4 Belt X-C 72 to 73 Two strips of junk belting in the roadway
# 4 Belt X-¢ 73 cross cut is full of junk belting
# 4 Belt X-C 70 to 71 several strips of junk belting under the belt.
# 4 Belt # 4 take up power pack has oil accumulations
# 4 Belt # 4 Drive excessive amounts of oll accumulations in the drive motor compartments.

2MSHA13974
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AGAPITO ASSOCIATES, INC.
Mining & Civil Engineers & Geologists

715 HoRrizoN DRIVE CHicAGO OFFICE
Suite 340 630.792.1520
GRAND JUNCTION, CO 81506

USA GoLDEN OFFICE
VOICE 970.242.4220 303.271.3750

www.agapito.com

April 18, 2007 226-20

Mr. Laine Adair

General Manager
UtahAmerican Energy, Inc.
794 North C Canyon Road
Price, UT 84501

Re. GENWAL Crandall Canyon Mine Main West South Barrier Mining
Evaluation

Dear Laine,

Agapito Associates, Inc. (AAI) has completed the geotechnical analysis of GENWAL
Resources, Inc.’s (GENWAL) plan for room-and-pillar mining in the Crandall Canyon Mine
Main West south barrier. AAI recommended the use of pillars on 80-ft by 92-ft* centers for
retreat mining in both the north and south Main West barriers based on an earlier analysis
documented in our July 20, 2007, report.” The design proved successful on development in the
north barrier panel under maximum cover reaching 2,200 ft deep.

The panel was successfully retreated to crosscut (XC) 138 under approximately 2,100 ft
of cover when poor roof conditions motivated moving the face outby and skipping pulling pillars
between XCs 135 and 138. The retreat was re-initiated by pulling the two pillars between XCs
134 and 135 in early March 2007. A large bump occurred at this point resulting in heavy
damage to the entries located between XCs 133 and 139. The remaining north panel was
abandoned in favor of mining the south barrier.

AAI engineers Michael Hardy and Leo Gilbride visited the bump location on March 16,
2007, under the escort of Mr. Gary Peacock, GENWAL Mine Manager and Mr. Laine Adalir,
General Manager, UtahAmerican Energy, Inc. GENWAL commissioned AAI to refine the pillar
design for the south barrier based on the response of the north panel pillars. AAI was able to
analyze the stress and convergence conditions at the time of the bump and modify the pillar
design accordingly to control the potential for similar events in the south barrier. The results of
the analysis and recommendations for south barrier mining are summarized in the following
letter.

! Pillar geometry stated in terms of center dimensions; entries typically mined 17 ft wide.
2 Agapito Associates, Inc. (2006), “DRAFT—GENWAL Crandall Canyon Mine Main West Barrier Pillar Mining
Evaluation,” prepared for Andalex Resources, Inc.

GEOENGINEERING °* MINING ENGINEERING ¢ CIVIL ENGINEERING



Mr. Laine Adair
April 18, 2007

Page 2
ANALYSIS

Ground conditions were simulated using the calibrated NIOSH LAMODEL?
displacement discontinuity model used in the preceding study.? The complete model area is
illustrated in Figure 1. Simulated conditions at the time of the bump are shown in Figures 2, 3,
and 4. Figure 2 describes the vertical stress distribution in the pillars leading up to the bump.
Figures 3 and 4 show the corresponding degrees of coal yielding and roof-to-floor convergence.
The figures incidentally show retreat mining in the south barrier, although this did not exist at the
time of the bump. The two retreats were simulated in the same model for convenience, which is
possible because the two areas are geomechnically isolated from one another in the model.

At the time of the bump, the cave was reported to be lagging inby XC 138. Also, the new
start-up cave was minimally developed above the two pillars pulled between XCs 134 and 135.
These lagging caves were simulated in the model by limiting load transfer through the gob,
which causes higher abutment loads to be transmitted to surrounding pillars. The lagging caves
can be recognized in Figure 1 by the white colored gob areas.

Model results show that high stresses were placed on the pillars from three contributing
sources. (1) abutment loads from the main cave (inby XC 138), (2) abutment loads from the
start-up cave (between XCs 134 and 135), and, to a lesser extent, (3) abutment loads from
longwall Panel 12. Peak stresses were concentrated on the pillars located between the two caves
(between XCs 135 and 138). Figure 3 shows significant yielding in these pillars indicative of
overloading. Modeling suggests that the start-up cave contributed on the order of 5,000 psi
additional stressto some parts of the surrounding pillars. This, coupled with the other abutment
loads, is believed to have created a high stress region that allowed a localized bump in the pillars
somewhere between XCs 134 and 135 to propagate to pillars over a much wider area.

Figures 2, 3, and 4 show stress, yielding, and convergence levels in the same sized pillars
(80-ft by 92-ft') in the south barrier for ordinary retreat conditions, where no pillars are skipped.
The figures show that high-stress conditions attenuate quickly away from the face and that
protected conditions exist as close as one crosscut outby the face.

Figures 5, 6, and 7 illustrate the benefit of increasing pillar size from 80-ft by 92-ft* to
80-ft by 129-ft'. The added 37 ft length, approximately equivalent to an extra full cut, increases
the size and strength of the pillars' confined cores, which helps to isolate bumps to the face and
reduce the risk of larger bumps overrunning crews in outby locations. For conservatism, a
lagging cave was also assumed in the south panel. Plans are to slab the south barrier to a depth
of about 40 ft. The wider span is expected to improve caving conditions compared to the north
panel and reduced concentrated loads at the face.

The south barrier will be mined to about 97 ft wide (rib-to-rib) after slabbing. The
slabbed barrier will be subject to side abutment loads from gob on both sides, resulting in
elevated stress levels through the core. Model results indicate that the barrier will yield to a

% Headley, K.A. (1998), Numerical Modeling of Coal Mines with a Laminated Displacement-Discontinuity Code,
Ph.D. Thesis, Colorado School of Mines, 187 p.
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Mr. Laine Adair
April 18, 2007

Page 3

depth of about 20 ft along the ribs, but that the core will remain competent. This is likely to
result in some bumping in the gob, but is not considered to pose unusual risk to crews working at
the face.

RECOMMENDATIONS

Based on the evidence from the Main West north barrier retreat and results of numerical
modeling, we recommend mining with 80-ft by 129-ft* pillars, or similar, in the south barrier.
This size of pillar is expected to provide a reliable level of protection against problematic
bumping for retreat mining under cover reaching 2,200 ft. Pillars should be robbed as
completely as is safe to promote good caving. Slabbing the south-side barrier is expected to
benefit caving. Skipping pillars should be avoided in the south barrier, particularly under the
deepest cover.

Please contact me to discuss these results, at your convenience, or if you have any
guestions.

Sincerely,

Leo Gilbride
Principal
gilbride@agapito.com

LG/smvf:klg
Attachments(7): Figures 1-7
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From: Peacock, Gary
Sent: Sunday, March 11, 2007 2:50 PM
To: Laine, Adair; Hill, Bruce

Subject: crandall section move

Conditions in the pillar section have deteriorated to the point that | don't think it is safe to mine in there any longer. We are pulling
the equipment out and setting up to mine south. The bad conditions consist of some huge bounces and the stopping line is no
longer intact back in the bleeder entry. It is not safe to have people in there repairing the stoppings. | talked to Dave Hibbs this
morning, he is looking into the possibility of not needing a new MSHA plan to mine south until we go past the seals. | realize
pulling out early could change the way MSHA views the plan on the south side. | also realize we have used all the tricks we know
of to pull these pillars and | no longer feel comfortable we can do it without unacceptable risk.

9/27/2007
UEICONG-K000014040
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Re: Crandall Month End March, 2007.
To: Laine Adair
From: Gary Peacock

The total production for March wasjjjjjjjfjtons. This was [Illllcons short of our
projection. The low tonnage was because we were forced out of the pillar section on the
11" due to some significant bouncing. From the first of the month to the 9™ the
conditions in the pillar section were very good. The conditions from that point forward
changed dramatically. This was due to a combination of things, first we were going
under 2,000 of cover, second we had left some larger stumps to keep up the initial roof,
thus causing the top to hang up and third our roof was very dense sandstone. When the
bouncing [irst started we pulled back two rows. This did not help and the bouncing
intensified to the point that it was no longer safe to continue mining. We had started the
month at xc-147, we pulled out at xc-133 We left 134 and 135. We mined | tons in
the pillar section in March.

Redacted:
Not Responsive

UEICONG-K000014039
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"] Crandall Canyon Mine Hwy31 MP 33, Huntington, UT 84528
a subsidiary PO Box 1077, Price, UT 84501
Phone: (435) 888-4000

Fax: (435) 888-4002

March 12, 2007

US Department of Interior
Bureau of Land Management
Utah State Office

440 West 200 South, Suite 500
PO Box 45155

Salt Lake City, Utah 84145-0155

Attn: Stan Perkes

Re: Resource Recovery and Protection Plan (R2P2) Crandall Canyon Mine

Dear Mr. Perkes,

GENWAL Resources, Inc. has experienced difficulty in the North Mains of the Main
West section as described in the attached R2P2 change template and plate. As you are
aware, GENWAL’s objective is to achieve Maximum Economic Recovery (MER) of the
resource in this area; while maintaining safety of all employees.

Steve Falk of your Price Coal office has been notified of this change.

Please call either David Hibbs or myself with any questions

Sincerely,

Zon Yt

Tom Hurst
Mining Engineer

cc: Steve Falk, BLM Price
David Hibbs

UEICONG000019217



Request
For

R2P2 (Resource Recovery and Protection Plan) Modification
(One Mining Area)

Today’s Date: 3/12/2007 Proposed Implementation Date: 3/12/2007
Mine Name: Crandall Canyon Mine

Lease Number(s): UTU-68082

Suggested BLM Inspection date and time: Open

Major Undesirable event: Heavy Ground

Describe Situation Leading to Request:

Coal Seam: Hiawatha

Mining Area (Section): Main West North Barrier
Current Approved R2P2 Plan (current plan that the plan shows mining to xc number __ etc)!
Extract coal in mains and barriers as long as production is safe and economical.
Requested Change in the Approved R2P2:
Development in barrier was successful up to crosscut 158, short of the goal of crosscut 163. Pillaring
began at this point. Extraction of pillars, with the northern entry as the bleeder, was successful until
crosscut 137. At crosscut 137 ground control became problematic. Two rows of pillars were left, and
pillar extraction began again at crosscut 135. After 2 pillars were extracted, a bounce occurred,
compromising the bleeder ventilation system. Ground conditions in the area prevent economic recovery
of the remaining pillars in the North Barrier of Main West inby crosscut 118.
Proposed Plan (Including effect on coal recovery): Reduction of marginal coal reserve
Plan is to abandon the North Barrier of Main West. Area will be ventilated until seals for the area can be

approved through MSHA and approval to abandon is received from the BLM.
The section equipment and manpower will relocate to the South Barrier of Main West.

Enclosures: Area Map

UEICONGO000019218
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Printed On: 8/13/2007

Inspection Report - Special perod

Period End Date: 20 FY 2007
e e P EE 15 11 & ik e

Inspection Number: SWF031507
' Fiscal Year: 2007

Mine Name: Genwal Period Type: Quarterly
Mine Owner: Andalex/IPA
Inspector: Steve Falk Active Faces: 1
Operator: Genwal Accompanied By:
Operator Rep: Finalize Date:  8/13/2007

Remarks: On Thursday, March 15, 2007, I (Stephen Falk) made a special inspection of the Crandall Canyon Mine to observed
adverse conditions in the piilar section. Tom Hurst, Mine Engineer of Genwal, was my company rep.

Tom had called me earlier in the week and informed me of some tough conditions in the one continuous miner section in
the North Barrier off Main West. I informed him I would be up on Thursday and look at the section. Upon arrival, we

went to the section and I noted conditions.
Recap of events and last inspection.

Afier UtahAmerican obtained the property in August 06 and withdrew the longwall out of South Crandall along with the
development section, the only section left was the section pulling pillars coming out of South Mains. They finished up
in October 2006 and moved right up to the North Barrier of West Mains. They drove out four entries all the way out to
crosscut 158 where they encountered too great of water inflow that pumps could not control. This was about 400 feet
short of the maximum length before running into the extra north entries up from West Mains along the Joe's Valley
Fault. They started to extract two of the three pillars in retreat pillar mining with a MSHA approved pillar plan to leave
the top pillar and use the top or north entry as the return. They started right at crosscut 158 which is at about 1200 to
1400 foot depth. The Ist quarter FY 2007 inspection, made in mid December had the crew developing out the four
entries at crosscut 129 (see SWF121406). At the end of January, Hurst called me to inform me that the section did not
go all the way out parallel to Main West in this North Barrier entries as they encountered fractures that had water
inflows much greater than available pumping facilities. This was at crosscut 158 which was about 400 feet short of the
back end of Main West next to Joe's Valley Fault. Iinformed them that that was far enough after confirming with
MSHA about the water and to go ahead and start pillar retreat as per their MSHA pillar plan for this section. My next
inspection on Feb. 27 had them retreat pillar pulling back to crosscut 149 (see SWF022707). This was the last
inspection up to this report.

North Barrier Section, West Mains, Hiawatha Seam, Federal Lease UTU-68082

L arrived at the section and was able to get to between 133 and 132 crosscut where there was dangered off tape across the
bottom 3 entries. A map of the aflermath with some of my notes written on the map is attached. It shows where pillar
coal has spalled out into the entry and the condition of the stoppings along the north entry. I traveled down the north
bleeder entry well inby the dangered off area and verified the items on the map. The situation at this section is clear.
The section pulling the two bottom pillars on retreat out of this area was experiencing greater stresses on the pillars.
This is coinciding with an increase of overburden from about 1400 feet depth back at crosscut 158 to now at crosscuts
137 - 133 where it is about 2000 feet deep. Pillar bumps were increasing and some damage to the stopping to the north
bleeder entry were occurring. Genwal tried to stop the stress override and left two rows of pillars at 137 to 135 and then
started up again with the south pillar at 134 - 135 crosscuts. Hurst reported that a few large bounces occurred on off
shift soon after start up of pillar mining which did most of the damage. Entry ways outby two breaks from the face had
extensive rib coal thrown into the entry way. Stress overrides out by the face were very concerning. The bounces had
either knocked out or damaged all the stoppings to the north bleeder entry from crosscut 132 inby to crosscut 149. 1
could only travel the north entry to 143, but the observed conditions were severe. The weight of the area will only be
the same or worse as this is under the ridge top on the surface. If Genwal was to try again, they must under law repair all
damaged stopping along the north bleeder entry. They would also need to drop back out by the affected area at least 3
crosscuts and build seals that meet standards that are not yet established as a result of the Sego Mine explosion back
east. Hurst said the risks are too great that this event will happen again out by should they try pillar pulling again and
they can't justify all the extra expensive to repair and establish new seals. 1 gave them verbal approval to stop retreat
mining for the rest of the section. Tom will send a modification to leave the rest of North Barrier and start on the south
barrier. 1 gave them an ok to start on the south barrier as the boundary between UTU-68082 and the state lease runs
down the barrier so that only the top or north most entry will be on federal. I asked how they would mine the south
barrier and Tom said they are working on the MSHA roof control and ventilation plan amendment for the south barrier
but was not sure if Genwal is asking to pull pillars afier what they have seen in north barrier. The conditions noted in

Monday, August 13, 2007 Page 1 of 2
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North Barrier were adverse and as depicted on the mine map. Prudence dictates that any further mining of this area
would result in more of the same and leaving the remaining coal is necessary. We will act on the written request when
received for the official record.

Leases

Lease Number  Lessee Assignee Status
ROW-UTU-6683 Terminated
ROWUTOTTOT Terminsted
;L-Oé2648 | l_n;rmountam VPower/;«ug;cy& d;r;wal - Active Mine Works
-Stat;:rM'L-2lv568 \ S Producing

--/é;até. ML-2;569 - | S Active Mine Works
Us762 Anddex  Gewsl  ActiveMine Works
UTU-68082  Andalex  Gemal Producing
UTU.78953  Andslex  Genwl _ Producing
subrptimages

Monday, August 13, 2007 Page 2 of 2
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| - 4
United States Department of the Interior E_

BUREAU OF LAND MANAGEMENT Take PrRIDE
Utah State Office : NAMERICA
P.O. Box 45155

Salt Lake City, UT 84145-0155

http://www.blm.gov
IN REPLY PLEASE REFER TO:
3482
SL-062648 AUG 2 0 2007
UTU-68082
(UT-923)

Certified Mail--Return Receipt Requested
Certificate No.

Mr. David Hibbs

Manager of Engineering
UtahAmerican Energy, Inc.
P. O. Box 1077

Price, Utah 84501

Re:  Minor Modification, Resource Recovery and Protection Plan (R2P2), Cessation
of Pillar Recovery from the Main West North Barrier Pillar Area, Crandall Canyon
Mine

Dear Mr. Hibbs:

Background: The Bureau of Land Management (BLM) has received a request from
UtahAmerican Energy, Inc. (UtahAmerican) to modify the subject R2P2. The proposed
modification requests the cessation of pillar recovery in the North Barrier pillar in the
Main West area of the Crandall Canyon Mine. The North Barrier pillar and part of the
South Barrier pillar are located on Federal coal lease UTU-68082.

Affected Leases: The following Federal coal lease is affected by this action: UTU-
68082.

Proposal: UtahAmerican proposes the discontinuance of retreat pillar extraction in the
Main West North Barrier pillar at crosscut 134 and the sealing of the section at crosscut
118. UtahAmerican reports adverse ground conditions with damaging bounces as
justification for leaving the rest of the pillars. After sealing the North Barrier section,
mining of the South Barrier will proceed.

Review of Past Mining Activities: The Main West entries were mined years ago
under a previous mine owner (Genwal Resources) to access the western portion of the
property up to the west lease boundary which coincides with the Joe's Valley Fault.
Longwall mining blocks were established on both sides of the mains with 450 foot

UEICONG000019212



" barrier pillars to protect the long term use of the mains. Longwall mining proceeded
from 1997 through 2003, with the West Mains providing access to the back end of the
panels and bleeder return air courses. In 2004, Genwal requested and received
approval to seal the Main West entries back at crosscut 118. The pillars in Main West
were showing major abutment loading which was causing pillar and roof deterioration
along with damage to ventilation structures. Any final pillar recovery in main entries was
addressed in the R2P2 with a general statement calling for the mining of coal in the
remaining pillars if both economic and mining conditions warranted. Entries were driven
into the barrier pillar, and second mining of barrier pillar coal commenced in February
2007.

Inspection: The BLM was notified of the adverse conditions, and conditions were then
verified on March 15, 2007. BLM provided verbal plan modification approval on March
15, 2007 and this letter documents that approval.

Approval: UtahAmerican was verbally authorized to cease mining in the North Barrier
of Main West and to seal off the section at crosscut 118. The mining of Federal coal
(one entry) of the South Barrier of Main West was also authorized. This written
approval confirms verbal approval given previously. An approved mine map is included
as Enclosure 1.

In summary, the BLM agrees with UtahAmerican’s position to discontinue pillar
extraction in the Main West North Barrier. Excessive pillar loading at this depth of
mining (approximately 2000 ft) has resulted in several bounces, leaving an unsafe area
with no chance of continuing safe pillar extraction. Further attempts at pillar recovery
outby the bounce area cannot be safely attempted. There is no assurance that the
loading conditions will improve. The costs of mandatory repairs and rehabilitation of the
area would make any further coal recovery uneconomic.

Recommendations: With regards to the plan for the south barrier, only one entry of
the planned four entries is on Federal lease UTU-68082 with the rest of the entries on
State lease ML-21568. The BLM recommends you contact the State Institutional Trust
Lands Administration (SITLA) to inform them of this action on the State lease.

Maximum Economic Recovery (MER): This R2P2 modification will enable the
Maximum Economic Recovery (MER) of the Federal coal. MER includes safety
considerations as the primary requirement.

Recoverable Reserve Base: Recoverable coal tonnage in the mains pillars and barrier
pillars was never included in the recoverable reserve base for the lease. This R2P2
modification will impact the existing recoverable coal reserve base for both the LMU and
the Federal coal lease. UtahAmerican is required to provide an updated recoverable
coal base tonnage within 30 days of the date of this letter. The recoverable coal reserve
base will be updated to reflect the past and projected production from mains pillars and
barrier pillars.

UEICONG000019213



' We have noted that the existing (as-mined) development in the south barrier pillar
differs from the plan as submitted and approved previously by BLM (approval
documented by this letter).

UtahAmerican is required, within 30 days of the date of this letter, to provide a mine plan
reflecting all actual mining development and extraction since the date of the BLM
approval provided on March 15, 2007. This mine plan is to include the approved MSHA
roof control and ventilation plans and all geotechnical and other mining assessments of
the mining plan including those internal to UtahAmerican and all third parties.

National Environmental Policy Act (NEPA): This approval of a minor modification to
an approved R2P2 of an existing underground coal mine is Categorically Excluded from
NEPA analysis, as explained in the Department Manual (6 DM Part 516 11.5 (F) (8)).

UtahAmerican’s approved modification to the R2P2 complies with the Mineral Leasing
Act of 1920, as amended, the regulations at 43 CFR 3480, and the lease terms and
conditions.

If you have any questions, please contact Stephen Falk in Price at (435) 636-3605 or
Jeff McKenzie of my staff at (801) 539-4038.

Sincerely,

T L

ames F. Kohler
Chief, Solid Minerals Group

Enclosure: Approved Mine Map

cc: Price Field Office, Utah (UT-070) (w/ Enclosures 1 & 2)
Dave Shaver (w/ Enclosures 1 & 2)
Land Manager/Geologist
Utah American Energy, Inc.
P. O. Box 1077
Price, Utah 84501
Utah Division of Oil Gas and Mining (w/ Enclosure 1)
1594 West North Temple, Suite 1210
Salt Lake City, Utah 84114-5801
School and Institutional Trust Land Administration (w/ Enclosure 1)
675 East 500 South, Suite 500
Salt Lake City, Utah 84102

UEICONGO000019214
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From: Hill, Bruce

Sent: Monday, March 12, 2007 5:16 AM
To: Murray, Bob; Moore, Robert
Subject: Crandall

Mr. Murray,

As you know, Crandall has been pulling pillars in excess of 2,000 feet cover. Regular bumping has been occurring, but the pillar
integrity was adequate for continued operations. Today, the section suffered a significant bump (no one was hurt) and the
stopping line inby the face was destroyed. The conditions are too unstable to send men in to correct the problem without a
massive, expensive effort. Consequently, the section is being pulled and moved to the south side of the mains. The section
should be operating by the second shift on Monday. In total, we lost 11 crosscuts of pillaring. .

12/1/2007
UEICONG-K000017011
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IPA / UEI Co-Owners Mecting, 3-21-07

Regular monthly IPA Co-Owners meeting, March 21, 2007, in IPA otfices in South Jordan,
UT.

In Scuth Jordan: Reed Searle (RS), Lance Lee (LL}, Bill Engels (BE), Bruce Hill (BH), BJ
Cornelius (BIC), Karl Yoder (KY), Alden Whitehead (AW), Doug Johnson (DJ}

By phone: Bob Murray (BM), Rob Moore (RM), Eric Tharp (ET)

1. UEI presented information regarding operations and sales from Crandall Mine.

a. There are about il sales tied to Crandall for the year. Some are not being shipped
because of ash. There arc about [llillsales outside of what 1PA 1s scheduled 1o take.

b. Earlier in the month the mine was pulling pillars in the panel on the north side of the
West Mains. The mine started taking bounces and had to refreat the equipment very
quickly. There were no injuries and all equipment was recovered out of the area.
However, the mine lost the ability to walk the aircourse on the north side to the back
of the panel, and we could no longer mine on north side of mains.

c. The mine is now operating in the 3 North section which is back closer to the mine
portals. The new area started off about 4.5 feet high, but the seam is now up o about 6
feet high. In the 3 North area the T250 is not as good as it was in the West Mains, but
the ash is Jower.

d. The mine has to build seals before beginning mining on south side of the West Mains.
I When we move to the south side of the West Mains in about three weeks, production

should pick up, and the ash should decrease.

. The ash is running just over i ash right now, but is expected go to just under [
when we move back to the West Mains.

f.  All shipped coal is planned to go into a separate stockpile at Savage right now. Savage
wants [ Ml pe: ton for storage. We will only be able to stockpile Il to [l cns
of Crandall coal becausc of the ash content. About [JJjtons of this year’s Crandalt
coal, up to [JIlll tons as the best case, can be placed without blending, but the
remainder will need Tower coal blended with it to bring the ash down to an acceptable
level..

g. Inorder to keep Crandall going to July when IPA starts taking coal, we need to place
about [l tons per month. LI asked what happens beyond July, to which BJC
responded we still need the three trains per month scheduled after July. Production
will be [l per month. BJ thinks other sales will not materialize for Crandal] until
2008. LL said that if IPA cancelled coal scheduled on their Arch contract, IPA would
still have to pay Arch. The stockpile at the plant will hit [JJJjij 1ate this summer,
which is an historic high. This causes IPA some budget problems. In addition, their
train schedule is full already.

h. BIC said that UEJ has Il tons of Crandall coal on the ground already. LL
suggested they can look at working with Arch to try to shifi tons from 2007 to 2008.
BJC said that UE] can’t guarantee things will be better after July, but he thinks they
will be. BH said we are relying on the three trains per month after July.

Page 1 of 6
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Copyright 2007 National Public Radio (R)
All Rights Reserved
National Public Radio (NPR)

SHOW: Day to Day 4:00 PM EST
August 16, 2007 Thursday
LENGTH: 829 words
HEADLINE: Utah Mine Owner Discusses Rescue Effort
ANCHORS: MADELEINE BRAND, JAMESHATTORI

BODY:
MADELEINE BRAND, host:
ThisisDAY TO DAY. I'm Madeleine Brand.
JAMESHATTORI, host:
And I'm James Hattori.

It's been 10 days since the collapse of Utah's Crandall Canyon Mine. Y esterday, rescuers searching for the six-
trapped miners got a bit of good news.

BRAND: Electronic receivers picked up some faint sounds from below, and video showed an undamaged area
where the men could possibly have taken refuge. But the sounds were not the standard three thuds miners used to com-
muni cate after a collapse.

HATTORI: The chief executive of Murray Energy, Robert Murray, joins us now from the Crandall Canyon Mine.
Mr. Murray, | know thisis a difficult time for everyone there. Thank you for taking afew minutes for us.

Mr. ROBERT MURRAY (Part Owner, Crandall Canyon Mine): Yes, sir, James, we're please to do so.

HATTORI: First, can you bring us up to date? Y ou've got some new video images and there were some sounds de-
tected down in the mine. Any hint of the six miners?

Mr. MURRAY : Well, we did pick up sounds on the number three bore hole. That was fourteen hundred and fifteen
feet deep. There were - lasted for about five minutes, and there were intermittent at about one a half seconds each. We
have no idea whether that is the sound of a human signaling us or what the sound is because the geo phones will pick up
elk, they'll pick up thunder, they'll pick up alot of noises.

But we are hopeful enough that it might have been one of the trapped miners signaling us that we are now drilling
at that location where we think the sounds emanated from. But | want to say thisto you, James. The real important part
here, while we're drilling our fourth hole on avery rugged steep mountain, the real effort is underground to try to re-
cover the miners underground, and that has been very disappointing.

It's been very difficult because we've been having seismic activity every day. We had one here in the night. We
have advanced about 800 feet, and we feel we have about 1200 feet to go to where we think the miners are. Eventualy,
through the underground recovery, that's how we'll have to recover the men.

James, there's one other important part of this, the families. They have been so patient. Indeed, James, they have
given me strength through this whole tragedy.

HATTORI: | know this must be avery tough time. What are you telling the families? Obviously, you want to be
optimistic, but it's been 10 days. Are you trying to be somewhat redlistic as well?

Mr. MURRAY: Ohyes. What | did is| found out early last week that the son of one of the trapped minersisa
miner himself, and another is an experienced mining brother of one of the trapped miners. So | asked them to go with



me underground, and I've been going underground most days. And they come out and give the reports to the family, and
they do abetter job than | could.

HATTORI: Mr. Murray, mining is a dangerous business. We all know that, but you must be aware of this memo
that came out that indicated that there was a weakened section of that mine last March, just 900 feet away from this ex-
isting collapsed site, that experienced a bump or a bounce in which the support pillows actually collapsed. And you had
to stop mining in that area temporarily. Is that true?

Mr. MURRAY: : | don't know. | don't know that. I'm hearing it for the first time. | can tell you that seismic activity,
tectonic activity, rock mechanic activity underground occurs every day. They're not dangerous if you know how to do it,
and we do it every day. | can tell you that the mineisin compliance with the law and approved by the Federal Mine
Safety and Health Administration.

HATTORI: Well, let me clarify another point, and that is were these miners engaged in so-called retreat mining
where...

Mr. MURRAY : No, they were not. There are eight solid firm pillars around the miners where they were mining.
They had previously been involved in retreat mining, which is approved by the government and the engineering firms
that we use. But we were not doing retreat mining at the time of the accident.

HATTORI: Was the retreat mining not being done because of the structure down there not being...

Mr. MURRAY : No, we had stopped retreat mining. And in this area, we're just doing afirst mining only. This
mountain has been mined for decades and the forces that have caused this came thousands of feet away and over road
where the mining men were mining.

HATTORI: Do you still believe then that it was an earthquake that caused this, even though seismologists and other
mining experts believe it was the collapse that...

Mr. MURRAY : You can't simplify it that way. The original forcesthat caused this - that | said caused it - the report
and investigations already show that | was correct. That we can deal with later. | am focused right now on getting these
trapped miners out alive and dealing with their families.

HATTORI: Robert Murray, chief executive of Murray Energy. Thank you very much and good luck out there.
Mr. MURRAY : Thank you, James.
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From: Owens, Billy D - MSHA

Sent: Thursday, September 06, 2007 9:12 AM

To: Friend, Robert M - MSHA

Subject: RE: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm

Bob, The following is part of an email that | sent to Pat Silvey. In addition to the conversation
with Bill Reitze noted below, the mine called me on March 12 to report:

“They were mining at 2000 feet of cover and the pillar started bouncing, two feet of roof was
coming down and bagging in the wire mesh. The single bleeder entry looked good to the back.
Sunday [3/11] morning there was more bouncing and the single bleeder to the back was pretty
well beaten up. The mining crew decided there was too much bouncing during mining of the pillar
and they moving out of the area.”

The mine officials did not report there was a major bounce or indicate the event was a reportable
accident. In discussions with the operator the statements were made that if they experienced
stability problems that they would skip pillars and back out to a more stable area. | took this
conversation to indicate that the mine had made a reasonable judgment to back away form an
area where they were having stability problems.

Billy Owens

EMAIL TO PAT S.

After reviewing our records, we do not have a report of a bounce or of a complaint filed regarding
mining in the north Main West barrier.

On March 13, 2007, William Reitze, Ventilation Supervisor, had a discussion with management at
Crandall Canyon Mine regarding a request to move the bleeder MPL from approximately XC 148
outby to XC 133. The retreating section face was at XC 133. The mine stated that a bounce had
occurred and the bleeder entry inby the face was not safe to travel.

Mr. Reitze correctly informed the mine that they were required the travel the bleeder entry in its
entirety. The mine then stated that they would prefer to seal the north Main West barrier entries
rather than travel the bleeder.

In an email, Allyn Davis, District Manager, requested that Tech Support expedite the seal
approval for Crandall Canyon Mine because a bounce had occurred in the section and sealing



the section would be safer than traveling the bleeder.

The mine did comply with the required examinations with regard to the bleeder entry.

The April 18th- Agapito report stated the bounce damaged the entries located between XC's 133
and 139. This area was inby the retreating face and the only entry in this area was the number 4
entry, the bleeder entry.

From: Friend, Robert M - MSHA

Sent: Thursday, September 06, 2007 8:46 AM

To: Owens, Billy D - MSHA

Cc: Stricklin, Kevin G - MSHA

Subject: RE: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm

Thank you. There also is confusion about whether or not we were informed of the March bounce.
Exactly when did the district or FO learn about the March bounce, who knew it, and from who did
we learn. We are getting the records of calls made to our call center. | am being told that there
are e-mails in March between Al Davis and someone(?) about the bounce and sealing that
section of the mine. It is most important that we know what was, or was not, reported to us. If the
company did not report the bounce, what reason did they give us for pulling out?

From: Owens, Billy D - MSHA

Sent: Thursday, September 06, 2007 10:32 AM

To: Friend, Robert M - MSHA

Subject: RE: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm

Mr. McAteer is incorrect. | had a trainee engineer run an analysis in September and October
2006. The young engineer noted some deficiencies with the Agapito analysis. District 9 sent a
letter to the GENWAL requesting information and clarification on the noted deficiencies. |
discussed the letter with GENWAL in December 2006. MSHA made some incorrect assumptions
in our analysis. When these items were clarified, the Agapito report and findings was determined
to be acceptable. The stability factor for the North Barrier retreat mining was higher than the
stability factor where GENWAL had previously retreat mined. | and the trainee made a site visit
to the Crandall Canyon Mine before the retreat mining plan was approved.



From: Friend, Robert M - MSHA

Sent: Thursday, September 06, 2007 6:57 AM

To: Owens, Billy D - MSHA

Subject: FW: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm

Billy,

Is Davitt accurate in his testimony that MSHA did not use the ARPM until after the bounce, and
that when it was run, it proved that the plan was inadequate?

Bob

From: Green, Deborah K - MSHA

Sent: Thursday, September 06, 2007 7:41 AM

To: Friend, Robert M - MSHA

Subject: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm
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From: Owens, Billy D - MSHA

Sent: Friday, August 31, 2007 6:10 PM

To: Silvey, Patricia - MSHA; Pallasch, John - MSHA

Cc: Pon, Melinda - MSHA,; Knepp, William P - MSHA; Davis, Allyn C - MSHA; Reitze, William P -
MSHA

Subject: March 11
Importance: High

Pat,

After reviewing our records, we do not have a report of a bounce or
of a complaint filed regarding mining in the north Main West barrier.

On March 13, 2007, William Reitze, Ventilation Supervisor, had a
discussion with management at Crandall Canyon Mine regarding a
request to move the bleeder MPL from approximately XC 148 outby to XC
133. The retreating section face was at XC 133. The mine stated
that a bounce had occurred and the bleeder entry inby the face was
not safe to travel.

Mr. Reitze correctly informed the mine that they were required the
travel the bleeder entry in its entirety. The mine then stated that
they would prefer to seal the north Main West barrier entries rather
than travel the bleeder.

In an email, Allyn Davis, District Manager, requested that Tech
Support expedite the seal approval for Crandall Canyon Mine because a
bounce had occurred in the section and sealing the section would be
safer than traveling the bleeder.

The mine did comply with the required examinations with regard to the
bleeder entry.

The April 18th- Agapito report stated the bounce damaged the entries
located between XC’s 133 and 139. This area was inby the retreating
face and the only entry iIn this area was the number 4 entry, the
bleeder entry.

IT the mine had been allowed to move the MPL outby to XC 133, they
would have continued to retreat mine the north Main West barrier.
The reason that the mine stopped mining was their belief that
requiring a person to travel in the bleeder entry to back of the
bleeder was unsafe. This Is consistent with the discussions between
the myself and mine management.

Please contact me if there are more questions regarding this issue.

2/15/2008
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Billy D. Owens
Roof Control Supervisor

2/15/2008
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From: Owens, Billy D - MSHA

Sent: Thursday, September 06, 2007 9:12 AM

To: Friend, Robert M - MSHA

Subject: RE: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm

Bob, The following is part of an email that | sent to Pat Silvey. In addition to the conversation
with Bill Reitze noted below, the mine called me on March 12 to report:

“They were mining at 2000 feet of cover and the pillar started bouncing, two feet of roof was
coming down and bagging in the wire mesh. The single bleeder entry looked good to the back.
Sunday [3/11] morning there was more bouncing and the single bleeder to the back was pretty
well beaten up. The mining crew decided there was too much bouncing during mining of the pillar
and they moving out of the area.”

The mine officials did not report there was a major bounce or indicate the event was a reportable
accident. In discussions with the operator the statements were made that if they experienced
stability problems that they would skip pillars and back out to a more stable area. | took this
conversation to indicate that the mine had made a reasonable judgment to back away form an
area where they were having stability problems.

Billy Owens

EMAIL TO PAT S.

After reviewing our records, we do not have a report of a bounce or of a complaint filed regarding
mining in the north Main West barrier.

On March 13, 2007, William Reitze, Ventilation Supervisor, had a discussion with management at
Crandall Canyon Mine regarding a request to move the bleeder MPL from approximately XC 148
outby to XC 133. The retreating section face was at XC 133. The mine stated that a bounce had
occurred and the bleeder entry inby the face was not safe to travel.

Mr. Reitze correctly informed the mine that they were required the travel the bleeder entry in its
entirety. The mine then stated that they would prefer to seal the north Main West barrier entries
rather than travel the bleeder.

In an email, Allyn Davis, District Manager, requested that Tech Support expedite the seal
approval for Crandall Canyon Mine because a bounce had occurred in the section and sealing



the section would be safer than traveling the bleeder.

The mine did comply with the required examinations with regard to the bleeder entry.

The April 18th- Agapito report stated the bounce damaged the entries located between XC's 133
and 139. This area was inby the retreating face and the only entry in this area was the number 4
entry, the bleeder entry.

From: Friend, Robert M - MSHA

Sent: Thursday, September 06, 2007 8:46 AM

To: Owens, Billy D - MSHA

Cc: Stricklin, Kevin G - MSHA

Subject: RE: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm

Thank you. There also is confusion about whether or not we were informed of the March bounce.
Exactly when did the district or FO learn about the March bounce, who knew it, and from who did
we learn. We are getting the records of calls made to our call center. | am being told that there
are e-mails in March between Al Davis and someone(?) about the bounce and sealing that
section of the mine. It is most important that we know what was, or was not, reported to us. If the
company did not report the bounce, what reason did they give us for pulling out?

From: Owens, Billy D - MSHA

Sent: Thursday, September 06, 2007 10:32 AM

To: Friend, Robert M - MSHA

Subject: RE: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm

Mr. McAteer is incorrect. | had a trainee engineer run an analysis in September and October
2006. The young engineer noted some deficiencies with the Agapito analysis. District 9 sent a
letter to the GENWAL requesting information and clarification on the noted deficiencies. |
discussed the letter with GENWAL in December 2006. MSHA made some incorrect assumptions
in our analysis. When these items were clarified, the Agapito report and findings was determined
to be acceptable. The stability factor for the North Barrier retreat mining was higher than the
stability factor where GENWAL had previously retreat mined. | and the trainee made a site visit
to the Crandall Canyon Mine before the retreat mining plan was approved.



From: Friend, Robert M - MSHA

Sent: Thursday, September 06, 2007 6:57 AM

To: Owens, Billy D - MSHA

Subject: FW: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm

Billy,

Is Davitt accurate in his testimony that MSHA did not use the ARPM until after the bounce, and
that when it was run, it proved that the plan was inadequate?

Bob

From: Green, Deborah K - MSHA

Sent: Thursday, September 06, 2007 7:41 AM

To: Friend, Robert M - MSHA

Subject: Daily Labor Report - Senate Panel Presses MSHA's Stickler.htm
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U.S. Department of Labor Mine Safety and Health Administration
1100 Wilson Boulevard

Arlington, Virginia 22209-3939

JAN 04 2008

QFR responses to Senate Committee on Health,
Education, Labor and Pensions
From Kevin Stricklin,
MSHA Administrator for Coal Mining and Health

FROM SENATOR EDWARD M. KENNEDY, CHAIRMAN

1. Has MSHA reached any conclusions about whether the March seismic incident in
the North block/barrier pillar area of Main West was reportable under the law?

No. Based on the information presented to MSHA at the time of the incident, the
incident was not considered reportable. However, the accident investigation team will
address this in their accident investigation report.

2. Why was the March seismic incident not reported in the inspection report of
Randy Gunderson, even though inspection records show Mr. Gunderson was at the
mine three days after the bounce occurred?

Inspector Gunderson stated that he was not told of, nor made aware of, the March
seismic incident when he continued his inspection of the mine three days after the
bounce occurred. Because of this, it was not noted in his inspection report.

Prior to the bounce, he had already completed his inspection activities on the North
Barrier section where the bounce occurred and was inspecting where the North Barrier
seals were being constructed.

3. Are you aware of any conversations, communications or correspondence between
MSHA officials and Robert Murray in which Mr. Murray told MSHA that his
company would only be willing to pay for a certain number of boreholes to be
drilled during the rescue effort at Crandall Canyon? If so, please describe these
conversations, communications or correspondence in detail, including dates, times,

places and substance.

No. I personally was not aware of any conversations, communications or
correspondence between MSHA officials and Robert Murray in which Mr. Murray told
MSHA that his company would only be willing to pay for a certain number of
boreholes to be drilled during the rescue effort at Crandall Canyon.

You can now file your MSHA forms online at www.MSHA.qov. It's easy, it's fast, and it saves you money!
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Pre-disaster Events and Conditions Contributing to
the Crandall Canyon Coal Mine Disaster of August 6, 2007

Prepared for
Committee on Health, Education, Labor and Pensions
United States Senate
Washington, D.C. 20510-6300

Prepared by:
Robert L. Ferriter, EM, PE, CMSP
and
Nick Kripakov, MSME, PE
Colorado School of Mines
Golden, CO 80401-1887

September 28, 2007



Statement of
Robert L. Ferriter, Director of Mine Safety and Health Program
Colorado School of Mines, Golden, Colorado
Before the
United States Senate
Committee on Health, Education, Labor and Pensions
October 2, 2007

Good morning Mr. Chairman and other distinguished members of the Committee. My
name is Robert Ferriter. | am the Director of the Mine Safety and Health Program at the
Colorado School of Minesin Golden, Colorado. | very much appreciate the opportunity
to address the Committee today to present my views on the events and conditions which
led to the disaster at the Crandall Canyon Mine, and the actions of both the operator and
the Mine Safety and Health Administration (MSHA) during the failed rescue attempt.
Based on my observations of the recent disaster, my experience as a mining engineer, an
MSHA employee (27 years) and supervisor (17 years), and frequent evaluator of
underground mining practice in the Utah coal fields, | believe there is much that needsto
be done to improve safety and workplace conditions in western underground coal mines
to protect our nation’s most valuable resource --- the miner.

To offer my viewsin an orderly fashion, | will briefly revisit the Crandall Canyon
disaster in chronological order, adding pertinent geologic information, explanation,
historical safe mining practices, and applicable MSHA safety regulations and
contributing events which framed the disastrous event of August 6, 2007.

A. First Reports.

a) Earthquakes. On the morning of August 6, 2007, the company reported to the news
mediathat a seismic event, or earthquake, caused a major underground mine collapse at
the Crandall Canyon Mine located in Carbon County near Huntington, Utah. These
reports were immediately challenged by various mining experts who had studied the coal
mine bump phenomena in the Wasatch Plateau and Book Cliff coal fieldsin east-central
Utah. By Tuesday, August 7, 2007, the very next day, seismologists and the U.S.
Geological Survey’s National Earthquake Center in Golden, Colorado established that the
August 6, 2007 event recorded on various seismographs throughout the west was indeed
an implosion, or mine collapse located at the Crandall Canyon Mine. There is no debate
among professionals that this was a mining-induced seismic event (coa mine bump).

b) Coal Mine Bumps. Coal mine bumps have presented serious mining problemsin the
United States throughout the 20" century to the present day. Fatalities and injuries have
resulted when these destructive events occurred at the working face of the mine.
Persistent bump problems have caused numerous fatalities and serious injuries, the
abandonment of large coal reserves, and premature mine closure and loss of coal
reserves. Bumps are characterized as releases of energy associated with unstable yielding
that occurs with progressive mining. An unstable release of energy occurs when the coal
and rock is not able to absorb the excess energy released by the surrounding rock during
the yielding process. Holland (BuMines Bulletin 535, 1954) defined a bump as a sudden




and explosive-like faillure of asingle pillar, part of apillar, or several pillars with varying
degrees of violence accompanied by a very loud noise.

Through the years, a variety of techniques were proposed and implemented to mitigate
bumps. Mining history is rich with examples of innovative proposals that, at best,
temporarily alleviated this complex problem. From the 1930’ s to the present, NIOSH
(former USBM) has conducted fundamental research on the geologic environments and
failure mechanisms responsible for coal mine bumps and on methods to control them.

During the 1930's, USBM research indicated that both geology and mining practice
(geometry and sequence) play key functions in bump occurrence. Strong, stiff roof and
floor strata not proneto failing or heaving were cited as contributing factors when
combined with deep overburden. Various poor mining practices that tended to
concentrate stresses near the working face were identified and discouraged. Although
such qualitative geologic descriptions and design rules-of-thumb have persisted through
the years, the need to better quantify bump-prone conditions remains.

Mine operators take little comfort in generalities when they have experienced a bump and
must determine if another isimminent. Specific questions about the influence of
individual factors and the interaction among factors arise but are often difficult to answer
owing to the limited experience at a given mine. Often, many parameters change
simultaneousdly, i.e. strength and stiffness of roof and floor, proximity of strong lithologic
unitsin acoal bed, depth of overburden, mine geometry, and mining rate. (Above
discussion referenced from — Occurance and Remediation of Coal Mine Bumps, by
|annacchione and Zelanko, 1995.)

B. Geologic Conditions Which Cause Bumps.

a) Strong Roof and Floor Strata. Strong floor strataimmediately below the coal seam and
strong roof strata within 30 to 50 feet of the seam have long been recognized as major
contributors to coal bumps (Holland and Thomas, 1954; |annacchione and DeMarco,
1992; Peparakis, 1958). In fact, the confinement offered to the coal seam by these
stronger, stiffer strata appears necessary to generate levels of stored energy sufficient to
cause bumps within and immediate to the coal seam structure (Babcock, 1984).

b) Sandstone Channels in Immediate Roof. Sandstone channels are stress-concentrating
structures that are directly related to bumping along longwall panels nationwide. The
massive nature of many of these units appears to be the major factor affecting bump
initiation immediate to these features.

¢) Strong Coal Seams. While it has been shown that most U.S. coals can be made to
bump under the right combination of confinement and loading conditions (Babcock,
1984), it is worthwhile to mention the seam characteristics in some Western operations
that appear to influence bumps. The two most prominent contributors are (1) randomly
changing coal cleating, and (2) the presence of strong rock splits in the mid-to-upper
portion of the seam. While it is not necessary for these conditions to be present for bumps




to occur, they have been linked to some of the worst bump conditions documented in
Western mining.

d) Fault and Shear Zone Structures. Investigations of fault and shear zone structuresin
the central Utah coalfields point to basic concerns: (1) the effect of significant changesin
the stressfield in the vicinity of these discontinuities, and (2) the loading potential of
isolated blocks of strata above the seam. Whether strike-slip movement along fault
structures is responsible for dynamic load changes has yet to be more thoroughly
determined (Boler, 1994), but changes in loading conditions have been noted as major
contributors to bumping when mining approaches a discontinuity (lannacchione and
DeMarco, 1992; Peparakis, 1958).

€) My personal experience in dealing with coal mine bump problems in the Utah codl
fields have indicated that one should always anticipate bumping when mining deeper than
about 1,200 feet, and develop the mining plan accordingly.

C. Mining Techniques to Reduce Bump Occurrences.

a) Mine Design. To mitigate the frequency of gate road pillar bumps, over the years mine
operators in the Wasatch-Book Cliffs coalfields have implemented the use of two-entry,
yielding-pillar gate road configurations. (Gateroads are the entries which are devel oped to
access the coal extraction area of alongwall panel. Mine crews, supplies, ventilation air
and extracted coa are moved through these entries.) This approach attempts to soften the
ground around the gateroad system, thereby restricting bump-inducing stresses to deep
within the confines of the adjacent panel abutment. In general, the approach has been
very successful when employed correctly. Problems arise, however, where pillar sizes are
too small or too large. These improperly sized pillars are termed “critical pillars’ and
their use can result in the most extreme hazard possible.

b) Destressing. Coal, or in some instances roof and/or floor rock, isintentionally
fractured and made to fail. As aresult, high stress accumulations can not occur in the
fractured part of the mine structure. Unfortunately, destressing can occasionally trigger a
bump in another section of the mine.

¢) Valley Firing. Destressing by volley firing has successfully reduced the number of
bumpsin several Western coal mines. In this method, explosives are used to fracture the
coal faceto a certain depth before mining. The method is used prior to face advance or
entry development to advance the high stress zone away from the working face.

d) Hydraulic Fracturing. This method involves the injection of fluid under pressure to
cause material failure by creating fractures or fracture systems. Hydraulic fracturing is
most effective in the roof and coal seam ahead of the longwall face.




e) Recent Publications.

Special Publication 01-95, U.S. Bureau of Mines (BOM)(Function transferred to
NIOSH).

Papers presented at a BOM technology transfer seminar describes the causes of violent
material failurein U.S. mines, measurement techniques for monitoring events that result
in violent faillure, and mitigation techniques for controlling failure. The BOM looked at
16 mines — both coal and hard rock — and analyzed 172 bumps or mining-induced seismic
events. The BOM publication describes new monitoring and analysis techniques
developed as tools for assessing violent failure; and seismic methods for determining
source locations, calculating energy release, and determining source mechanisms are
described. USBM studies identified the advantages using both yielding and stable pillars
for coal bump control. A computer program has been developed as an aid for selecting
room-and-pillar layouts. Additional available referencesinclude:

Deep Cover Pillar Extraction in the U.S. Coal Fields (see NIOSH Web Site).

Preventing Massive Pillar Collapses in Coal Mines (see NIOSH Web Site).

f) Modeling Programs

NIOSH (former BOM) has devel oped three computer-based technologies for use by the
mining industry to evaluate proposed mine designs. The programs are called LAMODEL,
ALPS and ARMPS. These technologies were developed, documented, and have been
distributed freely as engineering design tools to assist both longwall and room-and-pillar
coal operatorsin their daily decision making process. The tools are particularly useful
during 1) the planning stage (pillar design and layout), and 2) retreat mining, as an early
warning of potential impending failure.

g) Physical Property Testing

NIOSH (formerly BOM) created a comprehensive data base that includes more than
4,000 compressive strength test results from more than 60 coal seams. These data were
compared with 100 case studies of in-mine pillar performance from the Analysis of
Retreat Mining Pillar Stability (ARMPS) data base.

Thereis also evidence showing why laboratory strength does not always correlate with
pillar strength. The data showed clearly that the “ size effect” observed in laboratory
testing isrelated to coal structure. Laboratory tests do not account for large-scale
discontinuities, such as roof and floor interfaces, which apparently have more effect on
pillar strength than a small-scale laboratory mining structure.

D. Evaluation of Mining Plan

a) Pre-pillar mining configuration. Prior to the practice of retreat mining in the Crandall
Canyon Mine, previous mine development by Andalex Mining Co. had left afive-entry




primary ventilation, belt conveyor, and services conduit known as Mains West. This
primary access to the mine was protected on both the north and south sides by a massive
“barrier pillar” of solid coa approximately 500-ft-wide. Longwall extraction panels had
been extracted both to the north and south of Mains West barrier pillars. Apparently, this
configuration was stable, as no indication of bumping or roof falls were recorded in the
area of planned retreat pillar mining. In severa areas, both the North and South barrier
pillars lie beneath approximately 1,700 to 2,200 feet of massive sandstone and various
sedimentary strata.

In the pre-pillar mining configuration, both barrier pillars are subjected to loading and
stress buildup from: 1) the adjacent longwall gob areas, 2) naturally occurring overburden
above the coal seam (1,700 to 2,200 ft), and 3) loading created by the planned cave in-by
the extracted pillars. Therefore, the pillars to be extracted are subjected to the combined
loading from these three separate sources, which create high stress levelsin the pillars
and increase the probability of bumping. The geologic environment in the mining areais
known to be conducive to the occurrence of coal mine bumps. In spite of these known
conditions, the complete removal of all the weight bearing pillars was planned.

b) Mining of North barrier pillar. Asthe North barrier pillar was mined and the coal
pillars removed, a cave developed in-by the pillar line. Apparently, bumping problems
occurred about x-cut 137 and two rows of pillars were left to alleviate the bumping.
However, weight transfer overrode these pillars and major bumping occurred when the
three pillars at x-cuts 133 thru 135 were mined. This forced abandonment of coal
extraction in the North barrier pillar near the end of March 2007 and movement of the
extraction process to the South barrier. One should note that the overburden in both
mining areasis 1,700 plus feet in thickness indicating that very high static ground
pressures existed in both mining areas.

¢) Mining of South barrier. Pillar extraction was initiated in the South barrier sometimein
May 2007. Extraction pillars were increased in size from 80-ft by 92-ft to 80-ft by 129-ft.
Thisincrease was intended to isolate bumps to the face area and reduce the risk of larger
bumps over-running the crews in out-by locations. The South barrier was also slabbed to
adepth of about 40 feet to improve caving conditions and reduce concentrated loads at
the face. (To slab in mining means to remove additional coal from the barrier pillar,
thereby reducing the effective width of the barrier.) Again, it is noted that the geologic
environment in the North and South barrier pillarsis similar. Minor changes to the pillar
sizes were made to reduce bumping at the face; however, basically asimilar mining plan
was in effect. Considering the similaritiesin geologic conditions, the similar pillar
extraction plans with only minor modification, the history of bumping in the immediate
mining area, and the development of an active cave in-by pillar extraction mining, one
could reasonably anticipate the occurrence of additional coal mine bumps. The risk was
quite clear.

MSHA accident files do not document any reported bumps in the South barrier area
during the months of May, June and July, 2007. However, my experience tells me that
bumping to some degree most likely occurred, even though it is not documented.



Interviews with miners who worked in the South barrier pillar areawill either confirm or
contradict my opinion. Miner interviews should also be conducted to validate if visual
signs of excessive pillar loading and stress buildup (pillar “hour-glassing”, floor heave,
unstable roof, abnormal breaking of pillars, roof and/or floor) were observed. These are
all common visual expressions of stress build-up which should be evaluated by
competent technical personnel.

d) Post-Seismic Event Observations

Two observations of interest are readily apparent from the August 6, 2007 MSHA web-
site postings and seismic event records: 1) the reported el apsed time of seismic event is
approximately four (4) minutes. Based on my experience in similar investigations, this
means that the event was initiated in one or more pillars (probably in the active pillar
extraction area) at some location in the mine, and that not all pillars bumped at the same
time. Rather, after theinitial pillar(s) disintegrated, aweight transfer occurred,
overloading adjacent pillar(s), which then disintegrated and transferred their load to
successive pillar(s), in effect creating adomino effect, or “cascading pillar failure.” This
would account for the extraordinarily long run of the bump; and 2) all the pillars that
failed appeared to be located under approximately 1,700 feet or more of overburden. In
my opinion, thisindicates that all pillars under 1,700 feet or more of cover were
subjected to combined loads (as previously explained) which created stress levels
somewhat under the failure level for the pillar. Asthe “domino effect” of the failure
mechanism occurred, the weight transfer from the failed pillars to the adjacent pillar(s)
increased the stress level of the receiving pillar(s) to the failure level, etc. Pillar(s) under
lessthan 1,700 ft of cover had lower initial stresslevels and, therefore, were able to
accept the weight transfer without reaching unacceptable (failure) stress levels.

E. Continuing Erosion of Coal Mine Bump Expertise in the West.

a) Wilberg Mine Disaster (1984)

Although not caused by a bump, the Wilberg Mine disaster (mine fire in December,
1984) focused significant attention on the geologic environs of the Utah coal deposits,
their depths, bump occurrence, and the stability of deep (2,000 ft) underground coal mine
entries.

In the Wilberg disaster, 27 minerslost their lives due to carbon monoxide poisoning. An
underground compressor overheated, igniting and setting fire to the surrounding coal bed
which burned for nearly one year before it could be extinguished. The miners
underground at the time were trapped, unable to escape and died from poi sonous gases.

The mine used the two-entry retreat longwall mining method for removing coal. Access
to the longwall panels was by what is known as the two-entry longwall gateroad access
system. This system requires MSHA approval of an operator initiated 101 (c) Petition for
Modification to use two-entry gateroads rather than three entries (one for intake air, one
for return air, and one for the conveyor belt to remove coal from the longwall face). With



only two-entries, the conveyor belt must be placed in either an intake or areturn entry.
Either caseisaviolation of current MSHA regulations, mandating approval of a101 (c)
Petition to use only two access entries.

b) MSHA'’s Two-Entry Longwall Task Force (1985)

Immediately following the Wilberg mine disaster, the United Mine Workers of America
(UMWA) began criticizing the use of the two-entry longwall mining system. The basis
for thelir criticism was that with only two entries available for escape, the Wilberg miners
were trapped, and that only three-entry longwall gateroad systems should be allowed by
MSHA. Stung by this criticism and lacking any technical study to rebut the UMWA'’s
charges, MSHA, in partnership with the U.S. Bureau of Mines, convened its Two-Entry
Longwall Task Force to study all aspects of the Two-Entry system including, but not
limited to: ground control, ventilation, fire prevention, electrical, dust control,
escapeways, etc. The resulting report overwhelmingly endorsed the two-entry system
because of its proven ability to reduce the occurrence of devastating coal mine bumpsin
western deep coal mines. The report, however, recognized the reduction in escapeways
from face areas of the mines, and compensated for this reduction by recommending
numerous safeguards, in addition to those required by MSHA regulations. The two-entry
longwall gateroad system is now commonly used by Utah mine operators developing
longwall extraction panels under more than 1,000 feet of overburden.

¢) Elimination of U.S. Bureau of Mines (1995)

In 1995, the Secretary of Interior disbanded the U.S. Bureau of Mines. All research
centers were closed with the exception of the Spokane Research Center and the
Pittsburgh Research Center. The effect on western coal mines was significant with the
closing of the Denver Research Center and the termination of much of the research effort
focused on coal mine bump prevention and multi-seam mining in western coal mines.
Although afew new modeling programs have been written in the intervening years,
significant new research efforts in bump prevention have not been undertaken.

d) Closing of MSHA'’s Denver Safety and Health Technology Center and transfer of all
positions to eastern centers.

Arguably the most significant negative impact on western coal mine bump remediation
occurred when MSHA closed its Denver Safety and Health Technology Center. With the
transfer of approximately all 50 technical positionsto West Virginia and Pennsylvania
when the closure was announced, the western mining community lost easy access to
technical expertsin ventilation, ground and roof control, bump prevention, industrial
hygiene, hoisting, and practically all technical disciplines found in western coal mining.
Of the 50 employees at the Denver Center, only approximately four (4) employees
elected to transfer to West Virginia and Pennsylvania. Included in loss of technical
expertise was asmall group of six (6) highly qualified mining engineers and geologists
who had been engaged in western coal mine bump evaluation for 15 to 20 years. This
group regularly reviewed roof control plansfor MSHA’s Coal Mine District 9, ran



computer simulations, and investigated bump occurrences and roof fallsin western
mines. Unfortunately, with the closure of the Denver Technology Center, al but one
member of the group left MSHA. In my opinion, if thisgroup or asimilarly qualified
group had reviewed the Crandall Canyon roof control plan, the disaster would not have
occurred.

€) Summation — Are Western miners less valuable than Eastern miners?

Ever since the Wilberg Mine Disaster in 1984, and the resulting Two-Entry Task Force
Study, MSHA has known that western deep mines are highly susceptible to explosive-
like disintegration of coal pillars. Apparently MSHA’ stechnical capability to analyze
roof control plansfor conditions and mining practices which would encourage bump
occurrence has deteriorated to an unacceptable level. Does MSHA have any plans to
reinvigorate its western technical expertise? With western coal mines reaching deeper
into the earth for their resources (3,000 feet below the surface) (the shallow, easy to mine
resources have already been mined), more hazardous mining conditions will be
encountered. Western miners are as valuable as Eastern miners and deserve the same
protections under the law. As Crandall Canyon has demonstrated, these protections are
not being provided by MSHA.

F. The Rescue Effort

1) Initial Response. Initial public briefings were aways conducted by Murray Energy
Company. MSHA was noticeably in the background giving some comments later in the
briefings. The message conveyed to the public was “its Robert Murray’s mine, he’sin
charge and can do whatever he thinksisright.” MSHA was not the primary
communicator the first couple of days, allowing for a poor public image.

2) Reportersand T.V. Crews Filming Underground. Five reporters, including CNN, were
allowed underground while the rescue was taking place. While the videos were
informational, the video and photos did not in any way aid the rescue effort. In fact,
another bump occurred while the reporters were underground. If one of the crew had
been injured, MSHA would have had another disaster to deal with. Other non-involved
mines in the Price, Utah area probably would have allowed visits for informational
purposes if asked by MSHA.

3) Safety of Rescue Crews. Anyone involved with mine rescue work knows that the
safety of the rescuersis of primary importance. It must be assumed that the victims may
be fatalities. To risk rescuers for bodies is unacceptable. Even though Assistant Secretary
Stickler stated that the rescue crews had installed steel sets every 2.5 feet, this protection
proved inadequate, emphasizing the explosive-like force of a coal mine bump. A more
appropriate protective device would have been pre-fabricated tunnel liners (large U-
shaped steel sections) which construction crews work under when tunneling through
unstable soil or rock.




MSHA standard 75.202 Protection from falls of roof, face and ribs states: (a) The roof,
face and ribs of areas where persons work or travel shall be supported or otherwise
controlled to protect persons from hazards related to falls of the roof, face or ribs and
coal or rock bursts.

G. U.S. Bureau of Land Management Reports

The following excerpts from Bureau of Land Management (BLM) Inspection Reports
document mining conditions in the West Mains as described by the BLM inspector.
Generally the statements of the inspector describe deteriorating conditions, bumping, roof
falls, etc, as mining of both the North and South barrier pillars progressed. Typically the
BLM inspector was Steve Falk and the company representative was mining engineer
Tom Hurst unless otherwise noted.

1. Inspection Report of November 4, 2004:

Andalex mining engineer John Lewis

Conditions were deteriorating (west portion of the West Mains) and access
through the area near impossible.

The barrier planned on both sides looked like it was designed to only hold up for
only a short while. The north entry was taking weight and extra roof supports and re-
bolting had to be done. Now the situation is even worse.

... . (overburden) is about 1500 feet and rises to 2000 feet . . . .

It was apparent from traveling down the intake that the area is taking
unacceptable weight.

It is apparent the pressure arches from both side gobs are sitting right down on
the main entry pillars.

The situation in Main West is untenable for future pillar recovery.

No mining company in the area has ever pulled pillars in main entries with mined
out sides and under 1500 feet of cover.

Genwal’s thoughts and plans to try pillar recovery was wishful thinking . . . .

2. Close Out Discussion - 1/24/05:

.. .. the pillars in Main West are failing over time with greater than 1700 feet of
cover.

Caves are occurring at intersections by irregular intersection dimensions.

... . attempts to split pillars under this depth could not hold the top and prevent
pillar outbursts.

Weight on the pillars is substantial and dangerous conditions are present.

Mining any of the coal in the pillars will result in hazardous mining conditions
such as pillar bursts and roof falls.

3. Inspection Report of August 1, 2006:
Genwal is continuing to pull pillars from south to north in the South Mains . . . .
Pillar pulling has been pretty good. Depth at this area is less than 1000 feet.
The crew is getting adept at this pillaring as they now had about 2 years
experience.
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Though Tom Hurst is new, he is not as pessimistic as the ious engineer . . . . prev

4. Inspection Report of December 2006:
The sale of Andalex is complete to Bob Murray’s Utah American.

The new 3 entries in the barrier now would leave 130 foot barrier to the north
gob.

5. Inspection Report of February 27, 2007 (North barrier pillar):

This section finished driving 4 entries on 92 foot entry centers and 80 foot
crosscut centers.

So far no inordinate pillar stresses have been noted, though thing(s) should get
interesting soon. The face is under 1600 feet of cover now and will increase to over 2000
feet by crosscut 139.

6. Close Out Discussion - March 05, 2007 (North barrier pillar):
This section is mining coal that was not considered minable in the previous plan .
. ... BLM is pleased to have them try for coal that was thought unminable but
warned them to beware of the depth above the ridge and mining a barrier pillar that has
been sitting for a number of years. Pulling pillars will be interesting if even MSHA will
OK a ventilation and roof control plan for the section.

7. Inspection Report of March 15, 2007 (North barrier pillar):

.... Utah American obtained the property in August 06 . . . .

. ... water inflows much greater than available pumping facilities. This was at
crosscut 158 which was about 400 feet short of the back end of Main West next to Joe’s
Valley Fault.

The section pulling the two bottom pillars on retreat out this area (between 133
and 132 crosscut) experiencing greater stresses on the pillars.

Pillar bumps were increasing and some damage to the stopping to the north
bleeder entry were occurring.

Genwal tried to stop the stress override and left two rows of pillars at 137 to 135
and then started up again . . . .

Hurst reported that a few large bounces occurred on off shift soon after start up
of pillar mining which did most of the damage.

Entry ways outby two breaks from the face has extensive rib coal thrown into the
entry way.

The bounces had either knocked out or damaged all the stoppings to the north
bleeder entry from crosscut 132 inby to crosscut 149.

The weight of the area will only be the same or worse as this is under the ridge
top on the surface.

Hurst said the risks are too great that this event will happen again outby should
they try pillar pulling again and east.
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8. Inspection Report of June 13, 2007 (South barrier pillar):

They moved over to this section from the north barrier block at the end of March

when pillar pulling in the north barrier block was halved about half way through due
damaging bumps and outby pillar loading.

. ... back in March when they were having the tough conditions in the North

Barrier and asked to leave the rest of the pillars.

After receiving the various reports, it is obvious that mining conditions in the barrier
pillars were extremely hazardous, yet the removal of coa pillars from the barrier pillars
continued.

H. Recommendations

1)

2)

The rescue effort at the Crandall Canyon mine was severely hampered by the
inability to both locate the missing miners and determine their physical condition
(heartbeat, respiration, etc.). The importance of through-the-earth, two-way
communications and tracking was spotlighted, and the development and
implementation of the technology clearly needs to be accelerated.

Using asingle or very few runs of the LAMODEL structural analysis program, or
any computer modeling program, does not properly frame the risk (probability for
failure). Rather, varying the values of input parameters over their practical ranges
isimportant. These input parameters should include but not be limited to:

coa strength (unconfined and confined),

peak strain in an element of the model,

coa modulus of easticity,

Poisson’srétio,

angle of internal friction,

depth of cover, and

progressive mining steps from initial entry development through the
completion of retreat mining.

@*roooo

By doing this, a practical range of stability factors could have been calculated
for various scenarios of mining (mining entries and crosscuts in the barrier as
well asfull or partial retreat of the pillars created in the barrier).

A consulting firm does only the analyses required in the scope of work issued

by the mine operator, who pays for the analyses. If arisk assessment with a
sensitivity analysisis not requested by the mine operator, then it will not be done,
i.e., it costs more money to run many more analyses (varying parameters). If
MSHA would require a more thorough risk-based sensitivity analysis, then the
company would be required to do it in order to gain approval of the proposed
mining plan. Requiring a sensitivity analysis with varying parameters would
frame the level of risk mining in bump-prone mines.
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3)

4)

5)

6)

7)

8)

9)

MSHA should reevaluate its policy for reviewing and approving roof

control plans (mining plans) and require, as a minimum, several computer
analyses using arange of input data. NIOSH has devel oped the Analysis Retreat
Mining Pillar System (ARMPS) program by Dr. Chris Mark. This program is
readily available, easily run, and is based on 150 case studies. Some updating of
the program may be required to include deep-cover pillar design.

MSHA should revisit its policies on rescue team safety and Command Center
decision making training. The loss of three rescuers, including one Federal
inspector during arescue mission, and six injured rescuers is not acceptable.

Clearly, the technical expertise to recognize and remediate bump hazards
associated with coal mining within the geologic environs found in the coal -
producing areas of Utah and western Colorado has been lost to both industry and
MSHA by the abolishment of Federal offices (U.S. Bureau of Minesand MSHA’s
Denver Safety & Health Technology Center). With the depletion of easily mined,
high-grade coal deposits, mine operators are forced to consider mining deeper
deposits with the ensuing risk of accentuating coal mine bump problems, or
leaving large blocks of coal un-mined (loss of valuable resource). Itis
recommended that Congress mandate the creation of asmall staff of highly
gualified engineers and geol ogists within an existing Federal agency to focus
attention on the bumping problem. The office should be easily accessible by
western coal mine operators in Utah and Colorado.

MSHA, through its Mine Health and Safety Academy and its Educational Field
Services Office, should develop new and informative training material on coal
mine bumps, geol ogic environments and hazard recognition for operator and
miner use. Availability of this material would enhance the miner’s knowledge of
hazards and allow early recognition and remediation of hazardous conditions.

In the long-term, industry should review current pillar load monitoring technology
and determine its acceptability for in-mine use and remote monitoring of pillarsin
bump prone areas. Systems such as current CO and methane monitoring data
recorders which can be continuously read outside the mine are envisioned. This
would allow continuous monitoring of pillar stress buildup in active mining areas.

MSHA' s public image at the Crandall Canyon mine was not impressive. It is
obvious that additional training should be provided to Command Center personnel
and Public Information Officers. The critical role of objectivity and staying on
point in briefing the press and families of victims needs to be emphasized.

The cooperation between the Bureau of Land Management and MSHA needs to
be reviewed. From the referenced BLM Inspection Reports, BLM noted the
effects of the bumpsin the North barrier pillar and expressed concern. Although
BLM'’ s primary focus is resource recovery, their inspectors appear to be quite
knowledgeable of underground hazards, and an early exchange of information
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between the two Agencies may have focused MSHA' s attention on the bump
problems at the Crandall Canyon mine.

10) As evidenced by both the Sago and Crandall Canyon disasters, the need for
training of mine rescue crews (teams) and both operator and MSHA command
center personnel remains great. Congress should consider funding the
establishment of severa mine rescue training centers in mining areas throughout
the United States.

11) Accidents involving multiple fatalities should be investigated by a Federal entity
independent of the regulatory Department. To protect the validity of the
investigation and to ensure impartiality in fact finding, an independent entity
needs to conduct these disaster investigations. Thiswill alow an unbiased
determination of process errors and misjudgments by all involved parties, and
speed any requirements for corrective actions to further improve workplace safety
for our nation’s most valuable resource - - the miner.
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Kimberly Greathouse

From: Gary Skaggas

Sent: Monday, April 02, 2007 10:16 AM
To: Tim Ross

Cc: Mike Hardy

Subject: GJ priority scheduling

Toal REDACTED
Please be advised that the Genwal Crandall Canyon mine pillaring project has to be top priority for Bo and Hau this week.
We plan on Hau working on this with Bo's oversight* Genwal

is starting to pull pillars this week and they need the results as soon as they can get them. If you or your professional staff

have project conflicts, please contact me. | don’t want the professional staff to be concerned or feel pressured about
administrative decisions. Thanks.

Gary

AGAPITO ASSOCIATES, INC.
715 Horizon_ Drive, Suite 340

WWW.agapitd.com

AAI000192
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Kimberly Greathouse

From: Leo Gilbride

Sent: Wednesday, April 11, 2007 5:45 PM
To: Mike Hardy

Subject: Various Projects Updates

Mike,

1 hope your travels are going well.

By way of brief update:

REDACTED

* GENWAL—Hua completed the necessary modeling and I am just about to write up the results for
Laine. The results were largely consummated by telephone with Laine last Friday, so he is already

mining in the south barrier.

REDACTED
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Crandall Canyon Mine Hwy31 MP 33, Huntington, UT 84528

l a subsidiary PO _Box 1077, Price, UT 84501
— Phone: (435) 888-4000

UtahAmerican Enetfgy, Inc. Fax: (435) 838-4002
%

May 16, 2007

Mr. Allyn C. Davis

District Manager

Coal Mine Safety and Health
P.O. Box 25367

Denver, Colorado 80225

Re: Crandall Canyon Mine ID# 42-01715 Roof Control Plan for Pillaring Main West South
Barrier ‘

Dear Mr. Davis:

Please find attached for your review and approval, a site specific roof control plan for pillaring
the South Barrier of Main West at our Crandall Canyon Mine. The plan consists of one page of
text and 1 Plate.

Please contact me with any questions at 435.888.4023.

Sincerely,

Tom Hurst

Mining Eniineer

UEICONG000018962
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Crandall Canyon Mine
MSHA ID # 42-01715
Main West Pillaring
South Barrier
Roof Control Plan

The mine is currently developing entries into the south barrier of the Main West
area. This plan proposes to recover coal remaining in the pillars shown on
attached Plate 1, Pillar Extraction.

Consultant reports indicate the development will avoid the majority of the side-
abutment stress transferred from the adjacent longwall panels. These
assessments have been validated by conditions experienced in the mine.

Plate 1, Pillar Extraction, shows the mining sequence and the blocks left in the

mining process. This pillar recovery will be done in accordance with the approved
Roof Control Plan.

Floor to roof support will be provided in the Bleeder entry. These timbers will be
installed at the entrance to the crosscuts in number 4 entry. This support will
consist of a double row of timbers (breaker row) installed on four (4) foot centers
or closer if deemed necessary by the operator. There will be a minimum of four
timbers in each row across the entry.

Also, should conditions warrant pillaring can begin at anytime in the panel. The

pillar sequence and bleeder configuration will be same except that pillars will be
left inby the beginning of the pillar line.
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Page 1 of 2

From: Owens, Billy D - MSHA

Sent: Thursday, September 20, 2007 4:38 PM

To: Faraci, Matthew - OPA

Cc: Davis, Allyn C - MSHA; Knepp, William P - MSHA; Pon, Melinda - MSHA
Subject: RE: Questions

Mr. Faraci,
Mr. Stickler is correct, and Mr. McAteer is incorrect.

Agapito Associates, consulting engineers, employed computer modeling
in July and August, 2006 and determined that two rows of pillars
could safely be retreat mined in both the north and south Main West
barriers in the Crandall Canyon Mine. MSHA also evaluated the
Agapito/Crandall Canyon design by employing the same NIOSH computer
modeling programs to conduct a retreat mining analysis. MSHA
modeling included retreat mining iIn the south Main West barrier.
There were some initial differences in the outputs of the models.
These differences were resolved by December 2006. Although the
modeling showed that i1t was safe to retreat mine both the north and
south barriers, MSHA only approved, on February 2, 2007, a plan
amendment to retreat mine the north barrier. MSHA informed Crandall
Canyon Mine that the actual north barrier mining experience would be
reviewed before the retreat mining plan amendment for the south
barrier would be reviewed. Agapito Associates conducted an
underground evaluation of the retreat mining in the north barrier in
March 2007. Agapito performed an additional computer model analysis
of retreat mining in the south barrier. By increasing the length of
the pillars in the south barrier, the stresses and vertical
convergence iIn the pillars and openings outby the pillar line were
decreased and more stress was transferred to the inby and adjacent
gob areas. MSHA reviewed the computer modeling and conducted an on-
site evaluation of the south barrier development before the retreat
mining plan amendment was approved on June 15, 2007.

From: Faraci, Matthew - OPA

Sent: Thursday, September 20, 2007 1:32 PM
To: Owens, Billy D - MSHA

Subject: FW: Questions

Billy,

John Pallasch recommended that | get in touch with you. Can you take a look and question number 1
below and give me your thoughts?

2/19/2008
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From: Poulson, Jim

Sent: Friday, June 15, 2007 2:37 PM

To: Adair, Laine; Hibbs, David; Hill, Bruce; Hurst, Tom; Peacock, Gary; Allred, Bodee
Subject: FW: Crandall Pillar Plan roofcontrol

| talked with Billy on the phone about the plan and we will have to still get Al to sign the plan.

Jim

From: Owens, Billy D - MSHA [mailto:Owens.Billy@DOL.GOV]
Sent: Thu 6/14/2007 3:37 PM

To: Poulson, Jim

Subject: RE:

I signed off on the pillar plan for Crandall today.

Billy D. Owens

From: Poulson, Jim [mailto:jpoulson@coalsource.com]
Sent: Thursday, June 14, 2007 7:09 AM

To: Owens, Billy D - MSHA

Subject: RE:

How is the ass kicking contest going? Are you making any headway? Is there anything | can do to help you?

| am sure a man of your stature and noble ability will prevail. | will try to keep the wolves at bay over here and pray you
are successful in your accomplishments. It is looking like we will need the approval before Monday.

Jim

=] er James Poulson

sig  Safety Manager
TTRT

From: Owens, Billy D - MSHA [mailto:Owens.Billy @DOL.GOV]
Sent: Wednesday, June 13, 2007 10:59 AM

To: Poulson, Jim

Subject: RE:

Welcome to the one-legged man ass kicking contest!!

Billy D. Owens

From: Poulson, Jim [mailto:jpoulson@coalsource.com]
Sent: Wednesday, June 13, 2007 10:25 AM

To: Owens, Billy D - MSHA

Subject:

9/27/2007
UEICONG-K000006616
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Bill;

Just areminder, | amin a staff meeting right now and they are all asking when the plan for the pillaring in
Crandall will be approved. They are about 7 days away from needing the plan.

| have a fire under my axxxxxx to get this approved. | need your help.

er | James Poulson
sig | Safety Manager
UEIL

9/27/2007
UEICONG-K000006617
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From: Del Duca, Peter A. - MSHA

Sent: Wednesday, August 08, 2007 2:17 PM
To: Lyall, Kevin E - MSHA

Subject: RE:

They submitted us quite a bit of geotechnical analysis and we did on-site technical reviews and our own
geotechnical analysis. Initial reactions were to allow development only...which was successful without problems.
That's what the geotechnical analysis that | did said. It came from higher up, after on-site evaluations, and more
submittals from the company’s consultants to allow them to pillar it. | don’t know, but | would guess that some
people may retire early because of this.

Peter Del Duca
Mining Engineer

Roof Control

MSHA - District 9 Coal

From: Lyall, Kevin E - MSHA

Sent: Wednesday, August 08, 2007 12:12 PM
To: Del Duca, Peter A. - MSHA

Subject: RE:

It is hard to believe they let him go in and go between the 2 longwall panels and pull pillar. Are there a fault line
under the mine.

Kevin E. Lyall

Underground Coal Mine Inspector
United States Department Of Labor
MSHA- District 4 Coal- Mt. Hope

From: Del Duca, Peter A. - MSHA

Sent: Wednesday, August 08, 2007 2:10 PM
To: Lyall, Kevin E - MSHA

Subject: RE:

They had a bounce just north of where they are at now that caused them to abandon the panel and move
to the south panel. The roof control department here is trying hard to cover our asses since this is pretty
bad.

Peter Del Duca
Mining Engineer
Roof Control

i

[REST OF EMAIL REDACTED]

2/15/2008
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From: Owens, Billy D - MSHA

Sent: Friday, August 31, 2007 6:10 PM

To: Silvey, Patricia - MSHA; Pallasch, John - MSHA

Cc: Pon, Melinda - MSHA,; Knepp, William P - MSHA; Davis, Allyn C - MSHA; Reitze, William P -
MSHA

Subject: March 11
Importance: High

Pat,

After reviewing our records, we do not have a report of a bounce or
of a complaint filed regarding mining in the north Main West barrier.

On March 13, 2007, William Reitze, Ventilation Supervisor, had a
discussion with management at Crandall Canyon Mine regarding a
request to move the bleeder MPL from approximately XC 148 outby to XC
133. The retreating section face was at XC 133. The mine stated
that a bounce had occurred and the bleeder entry inby the face was
not safe to travel.

Mr. Reitze correctly informed the mine that they were required the
travel the bleeder entry in its entirety. The mine then stated that
they would prefer to seal the north Main West barrier entries rather
than travel the bleeder.

In an email, Allyn Davis, District Manager, requested that Tech
Support expedite the seal approval for Crandall Canyon Mine because a
bounce had occurred in the section and sealing the section would be
safer than traveling the bleeder.

The mine did comply with the required examinations with regard to the
bleeder entry.

The April 18th- Agapito report stated the bounce damaged the entries
located between XC’s 133 and 139. This area was inby the retreating
face and the only entry iIn this area was the number 4 entry, the
bleeder entry.

IT the mine had been allowed to move the MPL outby to XC 133, they
would have continued to retreat mine the north Main West barrier.
The reason that the mine stopped mining was their belief that
requiring a person to travel in the bleeder entry to back of the
bleeder was unsafe. This Is consistent with the discussions between
the myself and mine management.

Please contact me if there are more questions regarding this issue.

2/15/2008
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Billy D. Owens
Roof Control Supervisor

2/15/2008
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From: Fredland, John W. - MSHA

Sent: Tuesday, March 13, 2007 2:38 PM

To: Davis, Allyn C - MSHA

Cc: Reitze, William P - MSHA; Hoch, Terry - MSHA
Subject: Construction of Seals at Crandall Mine

Allyn,

As you informed me by phone this afternoon, Crandall Canyon Mine has experienced a bounce and has an
urgent need to construct seals. You asked whether we could allow the mine operator to proceed with seal
construction based on the same seal plan that has been provisionally approved for West Ridge Mine.

The provisionally approved seals at West Ridge are Minova pumpable seals. Provided the conditions at Crandall
Canyon are similar with respect to the roughness/undulation of the ribs, roof and floor, then | have no problem
with recommending that Crandall Canyon be permitted to construct these urgently needed seals using the same
specifications as was approved for the Minova seals at West Ridge Mine. Minova seal plans include a table
which provides the required thickness of the seal based on the height and width of the mine entry. This table
should be followed for seal thickness. (Any approval to use Minova seals should be provisional based on Minova
completing more detailed analyses and material testing to verify seal adequacy.)

(Note that the plan for West Ridge was complicated by the construction of partial walls for water impoundment
just inby one of the seals. For this condition, the seal had to be designed for the potential for increased explosion
pressure. The additional construction requirements approved for this seal would not be needed if this higher
pressure condition does not exist at Crandall Canyon. More recently than the West Ridge approval, Technical
Support has agreed with Minova (provisionally) on two seal-thickness tables, one for gob isolation type seals
(seals which will experience significant convergence), and one for main or longer-term seals. If | remember
correctly, the longer term seals are to be 20% thicker than the gob isolation-type seals. Crandall Canyon could
use these updated tables and use the appropriate thicknesses depending on the conditions at the seal location —
but seal site preparation and other construction requirements should be the same as was approved for West
Ridge.)

If you have any questions about this recommendation, please let me know.

John

2/15/2008



Exhibit 108



8‘3/19/':"2@@7 13:37 383-231-5583 MSHA PAGE B1/87
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MAR\V & : District 9 Lg.{é”w

Gary Peacock
- General Manager
Genwal Resources, Inc.
P.0. Box 1077

Price, UT B4501

"RE: Crandall Canyven Mine
ID No. 42-D0171%
- Ventilation Plan Amendment

Dear Mr. Peacock:

The enclosed plan amendment, dated March 14, 2007, consisting of & .
cover letter and four pages, addressing a plan for sealing the

North Barrier. of Main West, is PROVISIONALLY approved in accordance’
with 30 CFR §75.370(a) (1). This amencment. will be incorporated

‘into. tne Ventilation Plan approved on July 27, 2006.

.'. . ‘I‘hls approval is site specific and will term:.nate upon complel:mn
" of the project.

‘A copy of this approval shall ‘be made available to the manrs and”
reviewed with all miners affected by this plan.

Sinceraly,

/s/ Wifiam P. Knepp I { __APPROVED
Allyn €. Davis . ' ; \ JU—
District Manager » . WR 1 6 2007
Enclosuz;e . : ' ”lm~ CMSH

‘e Tom Hurst

bee: EC Plan File (Original Surname w/Original Plan)
Price #2 FO (Copy of Surname w/Copy of Plan)
Price #2 UMF (Copy of Surname w/Copy of Plan)
(Copy of Surname w/Copy of Plan)
V@ = Plan File (Copy of Surname w/Copy of Plan}
VG ~ Chron V* (Qopy of Surname)
" D-9 Chron * (Copy of Surname)
Lan/coal/vent/j£/4201715/8660-B4~AL2 ~
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From: Hill, Bruce

Sent: Thursday, March 29, 2007 11:33 AM

To: Poulson, Jim; Adair, Laine; Taylor, Jerry; Heidelbach, Roy; Hurst, Tom; Hibbs, David; Leonard, Darrell
Cc: ‘Davis, Allyn C - MSHA'

Subject: RE: Wood squeeze seals - West Ridge Mine

Jim

)

Thanks. Keep the pressure on. Also, please continue the monitor the wood seal approval for Crandall.

From: Poulson, Jim

Sent: Thursday, March 29, 2007 4:49 AM

To: Hill, Bruce; Adair, Laine; Taylor, Jerry; Heidelbach, Roy; Hurst, Tom; Hibbs, David; Leonard, Darrell
Cc: 'Davis, Allyn C - MSHA'

Subject: FW: Wood squeeze seals - West Ridge Mine

I will be following up with Mr. Fredland.

James Poulson

Safeﬁ Manaier UEI

From: Fredland, John W. - MSHA [mailto:Fredland.John@dol.gov]

Sent: Wednesday, March 28, 2007 4:23 PM

To: Poulson, Jim

Cc: Davis, Allyn C - MSHA; Superfesky, Michael C - MSHA; Hoch, Terry - MSHA; Michalek, Stanley ] - MSHA
Subject: Wood squeeze seals - West Ridge Mine

Mr. Poulson,

I've had several calls from Allyn Davis on the urgency of your situation. We are trying to get the wood squeeze seal plan
processed. We have had to make a change because Mr. Superfesky was needed to investigate a fatal accident. | am attempting
to make other arrangements so that we can respond ASAP.

I will call you tomorrow to discuss the situation when | have a better idea of how we can proceed.

John

From: Poulson, Jim [mailto:jpoulson@coalsource.com]

Sent: Wednesday, March 28, 2007 4:55 PM

To: Fredland, John W. - MSHA

Cc: Davis, Allyn C - MSHA; Superfesky, Michael C - MSHA; Hill, Bruce; Adair, Laine; Heidelbach, Roy; Hurst, Tom; Taylor,
Jerry

Subject:

Mr. Fredland;

Could you please give me a call. | would like to discuss the progress of the approval for the wood squeeze seal(s) for the
West Ridge operation. As per our phone conversation several days ago, this approval is of the utmost importance.

| look forward to hearing from you soon.
Regards,

James Poulson

Safeti Manac‘Jer UEI

9/27/2007
UEI-CONFIDENTIAL UEICONG-K000032230
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From: Adair, Laine

Sent: Wednesday, May 09, 2007 8:41 PM

To: Peacock, Gary; Richens, Steven; Poulson, Jim; Hibbs, David
Subject: MSHA Billy Owens ground control visit

Gary and Steve

Billy Owens (MSHA Denver ground control) will be here on the 22nd and 23rd of May. On the morning of the 22nd we will visit the
Crandall mine to view conditions in the south barrier under +2000' cover in preparation for approval of the pillar recovery plan. On
the morning of the 23rd we will visit Tower to view conditions in the 2 entry development in 13th and 14th to evaluate the stability
of the entries used as connections to the bleeder.

Laine

9/27/2007
UEICONG-K000000800
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GENWAL General Manager’s Monthly Operations Report
May 2007
Page 3

OPERATIONS

The Crandall Mine produced better than forecast during May. The section developed
west in the south barrier from crosscut 121 to 133. The section was under more than
2,000 feet of cover most of the month.

During May, MSHA Denver District 9 ground control specialist Billy Owens visited the
section to observe mining conditions in the barner at +2,000 feet of cover. Mr, Owens
wanted to see the mining conditions before reviewing the proposed pillar pulling plan for
the section. The general consensus of the group which visited the section was that the
larger pillars recommended by Agapito and Associates, Inc. are resulting in better rib
conditions and fewer bounces on development. We need MSHA approval of the pillar
pulling plan by the first part of July.

Toward the end of May the top two feet of the coal section had two 2-inch thick rock
bands and generally dirty coal. Channel samples of the top 2 feet showed|jjjjjash. This
elevated the overall ash level from the section.

The underground mine crews worked on the following projects during May:
- changed out the silo belt and part of No. 3 belt,
— performed mechanical work on the MRS units to get ready for pillar pulling,
— continued retrieving re-useable materials out of the north barrier section.

Engineering

Roof control and ventilation plans were submitted for mining the reminder of the South
Block of the Main West at Crandall. The ventilation plan has been approved and roof
control plan is on the MSHA District Manager’s desk for signature.

MANPOWER

At month’s end Genwal had a total of 66 employees which equals the budget of 66
employees. During the month there were no employees who chose to terminate
employment.

Two employees were recalled.
RECALLS
Location Name DOH Position

Crandall 5/8/2007 Roofholter
Crandall 5/29/2007  Shuttle/Roofholter

There were no transfers during April which affected Genwal.

During May, there were 35 employee work days lost to previous Workers Comp injuries

23

UEI-Confidential UEICONG-K000015175
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Jones, Wilberta L - MSHA

From: Walker, Barbara - SOL

Sent: Wednesday, September 12, 2007 8:06 AM
To: Jones, Wilberta L - MSHA

Cc: Plick, Joseph - SOL

Subject: NEW FOIA REQUEST - FW: Crandall video request
Importance: High

Please process this request. Thanks.

From: Robert Gehrke [mailto:gehrke@sltrib.com]
Posted At: Tuesday, September 11, 2007 7:25 PM
Posted To: FOIARequests

Conversation: Crandall video request

Subject: Crandall video request

The Salt Lake Tribune

September 6, 2007

Ms. Patricia Silvey

U.S. Department of Labor - MSHA
FOIA Officer

1100 Wilson Blvd., Room 2314
Arlington, VA 22209-3939

Dear Ms. Silvey:

I am a reporter with The Salt Lake Tribune, and this is a request under the federal Freedom of
Information Act, as amended, 5 USC 552.

I am seeking video records of the Crandall Canyon mine created any time between March 1, 2007 and
August 17, 2007. T am seeking any video format, including, but not limited to, VHS, 8 mm, or any
digital format.

I am requesting this information for the purpose of possible public dissemination in a news article and

9/12/2007

S$1.3 0000049



Page 2 of 2

therefore request that you waive charges pursuant to 5 USC 552 (a) (4) (A), Fed. Reg. 7296, Section
1900.25. I would also appreciate anything that can be done to expedite this request.

To facilitate a timely review, [ would appreciate your communicating with me by telephone or e-mail if
you have questions regarding this request. My number is 801-257-8730. My e-mail address
is gehrke(@sltrib.com.

Relevant records can be mailed to me at: 90 So. 400 W, Suite 700, Salt Lake City, UT, 84101.
Thank you for your assistance, and I will look forward to receiving your response.

Sincerely,

Robert Gehrke

9/12/2007
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GENWAL General Manager’s Monthly Operations Report
March 2007

Page 3

OPERATIONS

The Crandall Mine produced better than forecast during April. The section developed
four crosscuts into the south barrier starting at crosscut 108 and then turned west and
developed to crosscut 121 by the end of the month. Mining conditions were good all of
the month. Beginning at crosscut 118 the pillar length increased from 92 feet to 130
feet, as recommended by Agapito and Associates, Inc. (ground control consultants) in an
effort to minimize the bouncing as we retreat out of the south barrier. The section was
developing under 1,500 feet of cover at the beginning of the month and ended up at
1,800 feet of cover at the end of the month. Four shifts of down time were forecast in
April to install belt drives into the south barrier. By working on the drives a little at a
time in advance, the job was completed with only 2.5 shifts of down time.

The underground mine crews worked on the following projects during April:
— removed the short belt drive and no. 7 belt drive and take-ups from the north
barrier
— installed the short belt drive and no. 7 belt drive and take-ups in the south barrier
— removed remaining equipment from the north barrier
— installed a dewater line into the section

Engineering
Roof control and ventilation plans submitted for mining the reminder of the South Block
of the Main West at Crandall.

REDACTED: NON-RESPONSIVE

TRAINING
Hazard training was conducted for ten people at about one hour each.

UEICONG000014549
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UEI Staff Mecting, 4-4-07, at Tower Minc

Attending: Bob Murray, Bruce Hill, Gary Peacock, Steve Richens, Steve Brown, Jim Pouison,
Doug Johnson, Dacrell Leonard, Gary Sicterud, Laine Adair, David Hibbs, Ron Koontz, Shane
Hackney, Mike Knowles, Susan Irohlich, Gary Gray

1. Bruce Hill gave an overview of the operations.

a. Crandall had a rough month. There were bounce problems in the north panel in
the West Mains. Production was moved to 3 North where the equipment had not
been run for six months.

b. Mining has been moved back to the West Mains, this side developing the panel on
the south side. Conditions are looking better. Ash is back down to.% and

_sulfur is lower. Costs are looking better so far in April.

Redacted:
Not Responsive

S8

Redacted:
Not Responsive

Redacted:
Not Responsive
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Re: Crandall Month End May, 2007.
To: Laine Adair
From: Gary Peacock

The total production for May wasH tons. We had forecasted to be
mined in May. We developed West in the South barrier block the entire month. We
spent the better part of the month in over 2,000’ of cover. The rib and roof conditions arc
noticeably better than they were on the North barrier. Much of the improvement could be
attributed to the larger pillars. We started the month just inby xc-121 and ended at xc-

&. We have 2,100’ left to develop, if we are able to make it to the end. We were 350°
short of making it to the end on the North side. This equates to about 30 days of
development to go to the end.

The MSHA-roof support team came for a day and done a thorough evaluation of the
conditions in the entire section. The comments they made were generally favorable as far
as an extraction approval, but we have not received anything in writing yet.

We changed out the Silo belt and part of #3 belt. We done some n&har_li_cil_\york
on the MRS units to get them ready for extraction. We continued retrieving the good
materials out of the old section in an ongoing effort to minimize costs.

We had three people off all month. Two were hourly and one salary. Again this
month we struggled to keep the sections staffed while staying in compliance throughout
the mine.
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Redacted:
Not Responsive

k. Approval for Crandall to pillar the south panel is needed in 2%2 months at
the latest. Gary reported that bouncing has started in the south panel
advance and he may have start retreating sooner than the end of the panel.

Redacted:
Not Responsive

Redacted:
Not Responsive
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Crandall Canyon
Management Meeting
May 1847, 2007

Safety:
s Jim Hanna has not returned yet. [t sounds like he could be off a while. Could Josh
Fielder be used in the mean time.
e Mark Toomer is still off, he does have a partial release. 1talked to him yesterday.
e  One citation on running the dust pumps this quarter. 11 inspector days.
» Some confusion created by the company policy for electrical.
Production:
e The production so far in May is -tons.

e The forecasted tonnage is|M tons.
e Thatis a difference of Il tons 1o thcepesitives.
* Have run 40 of 39 scheduled shifts.
o Ashis in the [JJfrange.
o Currently at xc-130 and under the deepest cover.
Projects:
s Setting some beams and rock props in the [* South bleeder entry where it is
deteriorating.

»  Getting the timbers set in the return.

» Keeping the 4” water line caught up. We should be hitting water in about 9 xc’s.

o Getting the head roller lagged on the silo belt, this will be done on Memorial Day.

Problems:

e Manpower, with the people off and vacations it is very difficult to keep the mine in
compliance and the section staffed. Trying to run coal with 4 people at times.
Equipment is showing the affects of using the mechanic as the faceman.

e Tools we order go to West Ridge? We have ordered tools twice for two different
mechanics, every time they end up at West Ridge and the tools don’t make it to Crandall.

¢ Budgeted number for May??

Manpower
¢ Mark Toomer and Jim Hanna are both off on Workers Comp. Kerry Allred is off on
STD.
Trucks

o We have 16 trucks, 0 are down today.

UEICONG-K000005422
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UEI-Confidential

GENWAL General Manager’s Monthly Operations Report
May 2007
Page 3

OPERATIONS

The Crandall Mine produced as forecast during June, but less than budget. Production
was slow due to adverse roof conditions and the need to take short cuts. The top 2 feet
of the coal seam was high ash — the same as experienced during May. This resulted in
high ash for the month of June. The section developed from crosscut 133 to 143 during
June. We did not encounter the water that was experienced in the north barrier in this
area. We received approval from MSHA for the pillar extraction plan in the south barrier
during June.

The underground mine crews worked the following projects during June:

-continued setting timber breaker rows in the south barrier bleeder
-brought the Stamler feeder to the surface and repaired it

-finished all repairs on the MRS units in preparation for pillar extraction
-continued setting timbers and planks in the 1* South Mains bleeder

Engineering

Roof control and ventilation plans submitted for mining the reminder of the South Block
of the Main West at Crandal]l. The ventilation plan and roof control plan for pillaring
have been approved. Plans are being prepared to pillar the remainder of the Main West
area. A study of the transportation system is planned for the near future.

MANPOWER

At month’s end Genwal had a total of 69 employees which is three more than the budget
of 66 employees. This is to cover for two employees off on workers compensation and
two employees off on short term disability.

During the month there were two emplovees who chose to terminate employment,

TERMINATIONS
Name DOT DOH Comments

6/4/2007  7/18/2005 Working at Bridger
6/14/2007 11/6/06 Going to Idaho
Two employees were recalled.

RECALLS
Name DOH Position

6/25/2007 Section Foreman
6/29/2007 Faceman
There were {ive new hires.
NEW HIRES

17
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Confidential

Please do not fax copy

¢ -26-07

June 22, 2007 B e @"-"* w

To: Mr. Murray M
From: Bruce Hill EMAILED

e Lee &
Re: Weekly UEI Status Report

Mr. Murray, listed below is an executive summary for UtahAmerican Energy for the week of {g_ z l" ‘ l Q Q

Safety

Mine

Tower

West Ridge

Crandall

Total 37 16

e Safety Data is month to date through June 21st.

o5t time injury occurred at Tower during the week. West Ridge and Crandall remains
injury free for the month. In total, Tower has incurred [l lost-time injuries this month.

, tripped over a floor jack handle walking around a vehicle located in
the shop. He fell to the ground striking his right knee against the concrete floor. He completed
the shift and following shift, but became concerned about the swelling in the knee. An e-ray
was negative, but the doctor advised NIl to take two days off work. He has since
returned.

UEICONGO000019016



 In the meantime, we plan to hire 8 personnel (of the 16 man budget shortfall) who will focus on
the belts, In addition, we are going to hire on safety man to bring the department to two. Fora
mine the size of Tower and with the new regulation requirements, the mine cannot complete the
statutory requirements with one person in safety. Across MEC, the minimum number of safety
personnel at any one mine is one (Tower and Crandall) with up to four at OVCC. Crandal! can
remain at one, but Tower needs at least two. With the amount of training required, compliance
with regulations and the ventilation/ground control issues at Tower, we need (o hire assecpnd
safety man. Your approval is requested. et ) -0-'-:& e
& L
s Andy Binnersley remains in [llinois. He rgmains undm’ cgre in ?inoisI He is helping
some with the equipment for the Iongwaﬂ%m c smé@vh Téd bn
manpower associated with the next panel. With Keith not totally involved in the two longwall
rebuilds, Billy Williams not able to travel to Utah, Andy in Illinois and Ron needing to be
undgreround, I decided to attempt to bring Joe Fielder back. Ron said he really didn’t need
him, but I know this is not the case and am very worried the two longwall moves will not be
successlul without additional oversight. Consequently, we haye hired Joe and he is starting
Monday. He will be in charge of maintenance planping for all three mines and ¢/m rebuilds.
After Ron learned Joe is coming back, he immediately asked for Joe to help on the two moves.
We will be using Joe in that capacity until the moves are complete. We recognize there were
some purchasing procedure problems when Joe was at UEL 1 believe these problems were
encountered before the purchasing procedures were well defined and explained to UEI

personnel, however, we have instructed Sysan .t sif down with Joe and thoroughly go thgough

Sil procedurgs to ﬁnsllre futsre ErEblems do pot ggcur. Joe wyll report to Gary Sitferud. AT D,
Q'Q' t&“é d"""& A G, s | )

Year to dat® (October 2006-June 12, 2007) werkers compensatfpn costs (paid and rese
now at-, The premium to date has been_ While UEI has had too many

severity of the injuries has been low. Rockwood Insurance personnel (5) were here this week
and traveled underground. They had very favorable comments regarding the tour as well as the
support and direction of claims management at the mines. ,
+ Jim Poulson presented testimony before the Belt Air Panel in Birmingham yesterday. His
presentation was at the request of the pane! regarding UET’s training manual for control room
personnel. Based on the feedback received, it appears the panel was very impressed. In
addition, Jim presented information regarding the number of roof falls in two versus three entry
systems. As you can see [rom the attached document, in Utah there have been 0.16 falls per

1000 feet of advancement in two entry systems versus 0.84 falls per 1909 feet in three entry
b) . ) 2]
sysiems. m . 311 %m :

» Crandall has received MSHA approval for panel extraction in the south mains. This allows us
to fully extract all pillars while retreating. We are currently 16 crosscuts from reaching the end
of the panel and the start of pillar recovery. w .
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Manpower

Active

In-Active

Total

Budget

Variance

Change

CCM
™

64

3

67

68

1

0

Wildeat |17 |1 18 17 +1 IE ‘
WestRidge ] - '
| Shared 37 0 | 37 36 +1 0

| Total

483

22

| 505

527

-22

0

Manpower is through June 22th.

* cmployees were hired this week. [t Tower and Bt Vet E’{idge.

Il ployees terminated this week. [ Illat Tower and [lljat West Ridge. The JIlTower
employees moved to Idaho and W est Ridge employees went to Bridger while the -
retired. m .

Inactive Employees

Mine Work Comp Change S&A | Change Total

Crandall 2 0 1 -1 3

Tower ' i i

West Ridge 7 1
Total 12 +] 9 | +1 | 21

A job fair in Deserado was held on June 21%. The turnout was good with 87 prospects filling
out applications. However, only 7 experienced, employed miners,attended. We are interested

in 4 along with some good inexperienced prospects. W -

Family Day Picnic scheduled for tomorrow. We expect over 1,000 to be in attendance The
mines will not idle for the event,

I am very disappointed with the performance of the continuous miner operators and roof bolters
at all three mines. The roads have a way too familiar ‘washboard’ look which causes problems
with transportation and maintenance. The c/m operators are simply not doing as good a job as
needed. A review of the experience level of the operators shows we have personnel who need
training. As a result, we have taken the best ¢/m operator and bolter operator to train men in all
three mines. In addition, I have spoken to Sam Quigley and WITEC about acquiring a ¢/m
mining machine simulator for training,

]
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¢ Electrical training tied to trouble shooting and print reading is scheduled to begin next week.
All maintenance personnel will attend. Wendell is the instructor. :

Production/Sales-May
Thru June 22nd
Production | Budget | Variance | Cost/Ton | Budget

The sold tons are through June 21st and budgeted sold tons are thru June 30th.
Cost/Ton is through June 21st and is FOB Mine. Mine costs are projected. Wm.‘“ M

¢ Month to date, actual shipments are lagging budgeted shipments by |Jjjjtons. Inventories

now stand at _tons

o UEI has experienced a difficult start in June from a safety, production, cost and quality
perspective. June is the first month since October that UEI is trailing budgeted production
numbers this far into the month. While I believe Tower can make budget if we can correct the
belt and MSHA problems, West Ridge will not meet budget this month. This is partly due to
continued condition problems on the face and longwall equipment that has been impacted from
all of the rock cut last month. In addition, as we continue to out produce sales, we are not
going to operate the remaining Saturdays budgeted, in an effort to conserve cash. If you are in
agreement with this decision, the cost per ton will increase, but the actual cash flow will
improve. A through analysis of production and costs follows in each mine site section of this

report. W' ')

" Ty

o Crandall’s ash has significantly improved with reading in the- range. The top is better
and the projections show it should remain low for the remainder of the panel.wqu\ .

¢ Headwater complected the test run of the ‘low’ high ash product ( . The product
screened out at . This addsupto a product (assuming
the coal costs are /ton FOB mine, Headwater is completing the test of the high ash
product (J D and will have results early next week. Clearly, screening the coal is not cost
efficient. While we have some sales above the final product price, most of the sales are below
mined costs. We are working with Headwater to lower their costs and we can reduce the
transportation costs by shipping directly from the mine to Headwater. However, it is going to
be difficult to cash flow coal that is screened. Consequently, we are placing a heavy emphasis
on staying in the coal and in reducing the mining height in the next panel. m‘ﬁ . )
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Crandall

Crandall is -tons short of budget month to date. The variance is due to bad top and slowed
bolting associated with the top and a belt problem (head roller) that cost 36 hours of production.
In addition, we lost production due to dropping an entry for 1.5 x-cuts due to the top and the

lost entry caused sequencing problems with the mining cycle. m .

The area we are mining was identified as a ding area and we anticipated difficult mining in the
area. The Peake model is not recognizing the ding area. '

We have mined beyond the decp cover and the pillars appear to be in very good shape. We
have 16 days before pillaring begins. However, several bumps are occugring and the ribs show
significant signs of sloughage. '

Ash has improved, but we are still seeing a trash band in some places that ayerages about 4
inches thick. Y\ﬂ/ )

Mine costs are higher in June than for the past two months (| j JJREEE.- The sole reason is
supply costs being over above budget. The supply costs are not from this month, but

are from adjustments being made from months ago and an inventory adjystgment tied to an
inventory count. '

Engineering

Work started this week surveying in the location for the sediment containment fence. Due to
the fact SUWA has not filed an injunction blocking work on site, we are pressing forward for
all work that we can generate. To more that is done, the better for us when Eresenting to the

1

board.

[ Az an' ™" 3

Royalty rate reduction submittal information completed by engineering for Tower and
corporate accounting has finalized the CPA review. The reduced royalty rate at West Ridge is
complete and in effect. Crandall application is complete and waiting on Corporate Financial

analysis. T w
3

Summer engineering students have completed ¢/m time studies and are now working on
transportation studies to reduce the number of mantrips and improve efficiency/reduce delays.

1]

General
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Crandall Canyon
Management Meeting
Aug. 3™, 2007

Safety:

0 incidents. :

12 citations. 5 none S&S, 6 S&S 1 order. Several are being contested.
8 Inspector days.

1.5 VPID.

Production:

e The production in July wasIlllltons .

The forecasted tonnage is [JJjjjj tons. The Citrix tonnage is quite a bit lower than the

forecast this time.

That is a difference of i tons to the positive.

August tonnage is |l tons.

Forecasted | tons to the negative.

Currently at xc~-142, we have pulled 7 rows of pillars. We are at the area where we have

to leave three rows.

¢ The conditions are very good right now, we are getting a lot of good floor coal and 85%+
of recovery on the pillars. The cave is good and high and staying right with us for the
most part. We will be starting the cave over again after leaving the 3 rows, this next
week will be critical to get the maximum out of each pillar to start a good cave.

Down Time:

e July 30™ lost 3 hours with the MRS’s stuck. Had it cave around them on the final.
Aug. 1% moved belt 285 minutes.

* Aug 2™ was down all of night shift moving belt and power. It was the move around the 3
entry atea, also a lot of floor heaving that took a lot of clean up.

Costs:

e The cost per ton show us at [l which is [Jijto the good. Supply costs are showing
high, they arc [ above what is budgeted. Ihave not seen anything out of the
ordinary. This does not make any sense because we are in a retreat mode and should not
be seeing the costs we do on advancement.
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Projects:

e We have the contractors starting today to do the setting of the beams and rock props in
the 1™ South bleeder entry where it is deteriorating. We have got some of the timbers set
in there, we still need to re-route some of the dewater line and 4/0 cable in the bad area.

* Trying to stay ahead of Grossley.

3" North, we are getting the information on the specific equipment we need to really be
efficient in here. Working with the people in the east to see what might be available
within the company.

Manpower: I < both off on Workers Comp.  [|JJJJlis o» STD with open

heart surgery, he is a fireboss. We have 2 people training today.

Trucks
o We have 16 trucks, 2 down today.
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Crandall Canyon
Management Meeting
Aug, 7" ,2007

Safety:

0 incidents.

12 citations. 5 none S&S, 6 S&S 1 order. Several are being contested.
8 Inspector days.

1.5 VPID.

Production:

e The production in July was [ tons .

e The forecasted tonnage is INIlltons.

e That is a difference of |llllitons to the positive. We had very liftle down time,
conditions were very favorable and we were able to capitalize on the floor coal better than
we had thought.

¢ August tonnage is [Jjjjitons.

¢ Forecasted It ons to the positive.

e Currently at xc-138, we have pulled 8 rows of pillars. We are past the area where we had
to leave three rows. ’

o The conditions have been very good, we are getting a lot of good floor coal and 85%+ of
recovery on the pillars. The cave is good and high and staying right with us for the most
part. We just started on the row outbv the area where the 3 rows were left, this week
will be critical to get the maximum out of each pﬂlar to starta good cave without having
the weight go-over the top of us. ; I

¢

Down Time:

o July 30™ lost 3 hours with the MRS s stuck Had itc cave around them on the final.

s Aug. 1* moved belt 285 minutes.

o Aug 2" was down all of night shift movmg belt and power It -was the move around the 3
entry area, also a lot of floor heaving that took a lot of clean up.

Costs:

e The cost per ton show us at IMBBwhich is [l to the good. Supply costs are showing
high, they are il above what is budgeted. I have not seen anything out of the
ordinary. This does not make any sense because we are in a retreat mode and should not
be seeing the costs we do on advancement.

o
= “
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Projects:

e We have the contractors starting today to do the setting of the beams and rock props in
the 1% South bleeder entry where it is deteriorating. We have got some of the timbers set
in there, we still need to re-route some of the dewater line and 4/0 cable in the bad area.

e Trying to stay ahead of Grossley.

Priorities:

¢ 3" North section is one of our top priorities, it is critical we have the equipment in there
that will allow us to maintain our current tonnage even though it is lower coal than in the
west. We also need to be ready in there far before the projections show us in there.

e We will set up a super section with 2 miners, 4 cars and 2 bolters. While we will be
needing several pieces of lower equipment, it is important to note that we do have a lot of
other equipment that will be used as cores or sold, to significantly offset the costs

e Equipment status/pricing for 3™ North.

1. We have the miners needed, although they both need some moderate work before
being put in service.

2. We need 2 Roof Ranger bolters that cost 300k to 340k each. We currently have 2
cat mounted bolters that will be sold or traded that are valued at 280k each.

3. We will need 4 of the 10 sc 32-abhe-5 shuttle cars. They are 280 k each, again
we have equipment to trade to offset some cost.

4. We have a new feeder already in this years budget that will be built to
accommodate 55 inches of coal.

5. We will need 2 lower personnel carriers at 78k each.

6. We have the scoop that was recently rebuilt.

7. The MRS units are done and ready to be shipped from Delta Colorado.

Manpower: [JJJJl:< voth off on Workers Comp. | NIl is on STD with open

heart surgery, he is a fireboss.

Trucks
e  We have 16 trucks, 2 down today.

UEICONGO000014575



Exhibit 127



Might Crew Naln West

3P

Date: 81312007 Crow A
Day shift 7am-7pm Tons  |Foolage

126 min- sabiiyy tmbar, cloaning roachwry, B0 min- MRE's down cabie troubée, 53 min- safety rmeeting, 70 min-
Day Crew Main West mwrving squipmwet
3rd North
n! — . .

Night Shift Gom—6am  |Tons |B ﬁ

I .Eigg;.igggoﬁsggll ra-aet thribars after bouncs,

Ird Nerth

Total Tons

B

Trucking Report

loads ons

(Wildeat

'Wildcat Land Strip

Wi deat West New

vy- Ash

|SPUR GROUND

_n.c_ Spur ¥2 Tuba

Headwaters

Total Hauled

UEICONG-K000015637

UEI-CONFIDENTIAL



CC Main West Crandall Canyon Mine CC Main West
[oate ¢ /7els 7 |erEwa AL [cars Loaves JI[FT_~0v. 2 2% [Uptime Mirutes &7 2= FT per Uptimeminute . 2 K Frons I
SECTICN MANAGER T L /fulp - _|SHIET MANAGER /70 s (o, __|MAINTENANCE MANAGER e ff s i s
LEAVE PORTAL T koD AARIVE SECTION(s 2 5 LOAD FIRST CAR._ or'ees
LOAD LAST CAR o LEAVE SECTION SO ARRIVE PORTAL & 2 =
Crandall Canyon Mine 2 Wasl Plilar
%O [ e = z X 3 e 4 XC 5 Jore) & G v %G
I
** g4 X7 Kor each ft-an & shify, and use depth and width when running development. MINING CYGLE.
cuTs 1 2 k] 4 5 -] 7 & -] 10 1t TOTALS PHUTTLE CAR COUNT Gl
PLACE MG HEGHT COML SEdm 7 i)
CEFTH AMDTH
or Lin | | | e | e [ CC Main West -
Balts
Teipaml
Cabla Baltx —_— Othar Wark Parformad
1M OF SEC TTON END OF SHIFT
= > = - — 3 — 5 — R (hnrrgoot b Btrlas PHrice 00t FCo90

- S LG rnbem re T
¥ CODE E STOR START [DELAY MIN|EXPLAHATION OF DELATY {Mine ho. 8 - 1WTG
DELA QUP 10} (Mne : — Olemncst iy i S

TRAVELIN o8 6 y,
Slpy 630 | FEO| 7D | Aleams rvud: | — HFPeg bt ) P bmes
. I \a\i_ — Pl e
ﬁmm L I i b &7 7 ..m\.ﬂ\w\h!._ -\Iﬂ‘\.\ RA.E.F £ AP \ \\ o M “ \ c /.
. _..\_.ml. \l!.h.,hdl - A P L .\m.\l el - % RMJ“ ﬁ-.
d —— mtewel Forad Ared Frailce-
L0 [MHER MOVE TIME ¢ Intake CFM.
74~ |TRAVELCAUT 24 Raurn CFM:
N TOTAL DELAY MINUTES] 746" JOISTANCE FROM FEEDER TG FACE BOLTS INSTALLED:
ENTRY 1 2 1 ] 5 & ¥ A o [eoR ¥ Wathed | Serviced Mesds Rapaite
START PLUS . CM sty sessfef
EMD PLUS. =)
X-EUT PLLS RC
START PLUS RC
END PLLIS [
RE
Chd CPERATOR g, = RE OPERATOR CONY, RUN TIME o]
CM OFERATOR _ Ardadt 0 ormafd” RE OPERATOR MINER # CHARGER
ARG OPERATOR  J" 0 25 FB OPERATOR START FEEDER
RCOPERATOR oo i fn et oo RE OPERATOR END 2 LG if SCODF ol Sl s
AT GPERATCR UTRITY ] TOTAL SCOoP
BCOGE WECHANE Ty s ook - MANTRIF
Fameers r ided Cany [F |C] ¥ PL
{# Leaded RECT.

. h % W1 ACIS [Nl 80S

UEICONG-K000015638

UEI-CONFIDENTIAL



CC Main Wesi Crandall Canyon Mine CC Main West
DATE % X2m foreww A [cars LoacecllIFT a0v- [ 35 Juptme Windier FT per Uptimenseue
SECTIONMANAGER  [3alo lafa. | T JSHIFT MANAGER A MAINTEHANGE NANAGER
LEAVE PORTAL  $ A ARRIVE SECTION Jr LOAD FIRSTCAR 72 P
LOADLAST AR fu .0 & LEAVE SECTION -k ARRIVE PORTAL = /A
Crandall Canyon Ming 2 ¥ead Pillar
pree] [ Xc 1 X 2 XC 3 | xc I XC s | [ AC T oxe
ar _.
T es "X fof anch WM ©N 8 357 and s depth ANg width wWhad FUAng Selap . INING CYCLE, ._ _
CUT ¥ 1 S 3 A 5 B L A 2 10 11 TOTALE MHUTTLE far GOUHT GHowL nnH
PLAGCE Ju L' iX Fii Fid AU HEIGHT COM GEAK: __JfF
DEPTH MDTH _
of Lins ol fusy o T Eugy B CC Main West
Bakts
e
Gakile Botts Qther Wark Perforimad
[TON OF SECTRON END OF SHET
X 2 LS ! X 2 = . s - muﬁsm M slock hack, [xed .wnnﬁw
DELAY COOE EQUPID] STOP | START {DELAY MIN]EXPLANATION OF DELAYS (Mine No. § - 1WTG) Wﬂhhﬂ h\nn red 8 fuek %W? Fee des
YY) iz leee |35 s i Set Brh dimber dowa T2
| Sead 530S £y :
ol 1 240 lgon | of af. Y 2 h
Ernd e s (370 | g0 Lo bld repal 1 veied down Loth 5wes
[7S-Tal /BT Z0 k.nhnﬂTPmEL Jhe 4 fo o .,,u__.
qﬁ;...,.....u‘\,b\?nh\ i &M <
uhﬂ.k V\FBD_\u v\_u l...vv -M\MFL ..._..._Hn.
MINER WCVE TRAE ntnka CFM._- che , ran ;¥ oLt fo Aeed
sa0a 638 |oux TRAVEL OUT Retam GPW- WK ed scomp
TOTAL DELAY MINUTES < |STANCE FROM FEEDER TO FAGE BOLTS INSTALLED: 1
T ENTHY 1 F 3 [ 5 ] 7 [ 8 |FOUEw Waghed | Serviced Rapalrs
START PLUS cM
ENDFLUS CM
A-CUT PLUS : RC
START PLUS : 7 mgs] RC Tape.  garie )
END PLUS RC .
RE
CM OPERATOR ce
M DPERATOR ¥ - CHARGER
RC QPERATOR Lwhur,r Tathis FEEDER
RC OPERATOR. “Fop s or oy rovd iy SCO0F
ARG OPERATOR | ! ! ; SCO0F
SCLOP WMANTRI
Ramears (I 4 (P AT PC
¥ Londnd ! i RECT.

) @x\ﬂ&\%lll S @?mﬁ _u.mo,__\r oL o _.” . .NL60DS 1072505

UEICONG-K000015639

UEI-CONFIDENTIAL



LianhA morica L]
Ly,

£

UtahAmerican Energy, Inc.
Crandall Canyon Mine

If Bolta sre down for {1 hour caff Ray Dobba £35-830-1871

DATE: AF200T

Breaker Surf. Bah

Broaker UG Bal

BELT CODE

sTop START DELAY DISCRIFTION

AFFECTED UNITE DOWN TME

NO BALT DELAYS

o

L))

=

000

Q00

o.nd

[eg ]

L))

L]

0=

000

oo

ane

Q00

000

000

BELT AVAILABH ITT 100%

TOTAL DOWNTRIE 0:08

TOTAL TONS

I

UEICONG-K000015640

UEI-CONFIDENTIAL



l | PRE-SHIFT SECTIONS

B oo oF Examinamon & / 2 7/ o) SECTION/AREA vaﬂ Glosd
lTIME OF EXAMINATION * START 339 [yem eno 450 &hem
EXAM. CALLED 0UT — VES(iiD) CALL OUT TIME —AM/PM
[ caueen out By REPORT RECEIVED BY
SIGNATURE
CH CFM/AIR Vor HAZARD ACTION
l LOCATIONS 02 %4 co DIRECTION H CONDITIONS TAKEN
LOX /INTAKE 7% 67 |0 | 588 rere oA
B rerocate #o0
TAILGATE #126
B oeine
- - /S - & ©
RETURN 2% 67 O A o e = |
l #1 ENTRY ( ém/zcc)
#2 ENTRY
B =emry
#4 ENTRY
s entry
| #6ENTRY
I \ 5 7085
l Pillove line A AN) norrcob
V= VIOLATION
. H = HAZARD
ON-SHIFT HAZARDS IDENTIFIED T T =T

 PRE-SHIFTREMARKS __ ceow tsoppnedily gfe ; necol oLl

‘/’rw@r ao/a'n\f/ﬂ; pllor Minlh-?%

l PBE-éHIFI’/MlNE EXAMINER //ﬁ/ | CERT.#_Z/ 79

~ COUNTER SIGNATURE - CERT # '74/7,?’
SECTION SUPERVISOR
l INIALS (NGT REQUIRED) 79 e 2MSHA02829

UEIHELP000001826



Exhibit 128



Closeout conference with MSHA at the Crandall Canyon Mine July 2, 2007

Those in attendance were Bodee Allred, and Gary Peacock from the Crandall mine and
Jim Martin from MSHA.

Mr. Marin had the following comments:

1. Permissibility: All the cables looked good and the electrical components, felt like
the crews do a good job of keeping the equipment clean.

2. Shop: the area 1s messy at times but, when the projects are completed we do a

good job of the clean up.

Escape ways: Well marked, clean, dusted and easy to travel.

Seals: looked good. well maintained, and checked.

Pre shilters: doing a good job, they report problems and take care ol them quickly.

Rock Dust: Mine wide we are doing a good job, the Main West section still needs

more dust applied.

7. Firc Protection: all the deluge systems check out good, all of the fire hydrants
were maintained and set at the right pressures; all extinguishers were up to snuft’
and were obvious they were being check on a regular basis. All fire protection
was in place.

8. Belts: looked good with more emphasis on dust.

0. Main West Section” Need to continue to keep an eye on the ribs; Mr. Martin also
mentioned that the Miner operators in the section do an excellent job of
positioning and parameters.

10. Safety: Mr. Martin express that he felt like the safety department was stretched to
thin and employees here wear lots of different hats.

D

Mr. Martin closed with saying that he thinks we are doing a good job and would like to
see us continue in our efforts with overall house keeping.

1 read these comments back to Mr. Martin and then asked the question if he feels that this

is a mine that deserves to be on the D series he had no comment on the question but felt
like we will eventually get of the D series.
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To: Laine Adair Date 5/1/06
Re:  April Month end Report
From: Jim Poulson

During the month of April [ attended the Mine Fire and Suppression system meeting in
Grand Junction Colorado. Discussion was held about the fire suppression systems in use
today and the expectations of the agency. While at the meeting we had a chance to talk
with Bill Knepp about the use of Hydrogen Fluoride filters in the airstrcam helmets and
the effects of Hydrogen Sulfide on miners.

All 3 operations discovered that previous methods at all operations of providing fire
protection at fire drops were not no longer accepted by the agency. All 3 operations have
since ordered the Senior Conflow pressure reducing valves for fire drops. They will be
installed and pressures set as fast as they arrive at each location.

During April we conducted the tours for all the prospective buyers. A follow-up tour was
also held with Consol Safety Personnel.

Metatarsal boots we implemented at all operations and we are currently looking into the
use of metacarpal gloves.

Meeting was held at the Price field office with Ted Farmer and Bill Taylor in relation to
the bounces and the reporting of such as referred to Part 50.2 (h) and the definition of
accident as it occurs on the longwall face. A consensus of the group was if the bounce
occurs and it basically, does not cause harm to personnel then the reporting of the event
does not need to be done. Discussion was also held on the use of the CSE and the leather
pouches used at all operations. The final outcome is still pending.

Redacted:
Not Responsive

UEICONG-K000015469



Redacted:
Not Responsive

6 employees were contacted that are on medical leave and updates as to their condition
and return to the mines was communicated to Cindy.

15 different Emergency Temporary Standard plans were submitted to Denver. (3 for
cach minesite) Questions regarding plans are being answered on an ongoing basis.

Redacted:
Not Responsive
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From: Knepp, William P - MSHA

Sent: Tuesday, August 28, 2007 11:42 AM

To: Davis, Allyn C - MSHA

Cc: Reitze, William P - MSHA; Owens, Billy D - MSHA
Subject: Early Look at Issues

1. Roof control plan: both the development and retreat of the north and south barriers.
The Agapito Report [dated July 20, 2006] recommended a pillar
size of 60 feet by 72 feet as measured from rib to rib [not
centers] for development and pillaring of the North Barrier
block. The amendment for development, approved November 21,
2006, included pillars on centers of 80 feet by 90 feet. With
entry and crosscut widths mined 18 feet wide, the effective
pillar size would be 62 feet by 72 feet, which follows the
Agapito Report recommendations. The Agapito report also
recommended skipping pillars if conditions dictated this was the
prudent mining practice.

They did not show the change in pillar size, from north to the south and didn't reflect much of the Agapito
recommendations, rather just relied on standard figures in the old base plan.
The amendment to develop the South Barrier was approved March 8,

2007. The same Agapito recommendations from the 2006-reports

were incorporated into the approval. The week of March 14th the
Roof Control Group was notified that ground conditions had
resulted in the section skipping pillars and the area was
bouncing, therefore the section was moving to the South

Barrier. They requested that the pillaring plan be approved
soon so they could retreat if conditions dictated that
development stop. The mine was informed to contact the district
when development reached a point where an adequate evaluation of
conditions could be conducted. The District received the April
18, 2007-Agapito Report on May 15, 2007. The Roof Control
Supervisor visited the mine on May 22, 2007. The Agapito report
recommended pillars for the South Barrier be on centers of 80
feet by 129 feet with entry widths of 17 feet. The approved
amendment had centers of 80 feet by 130 feet. The Agapito
report recommended that no pillars be skipped during retreat
mining. The Roof Control Supervisor had the mine skip three
rows of pillars from crosscuts 142 to 139 to protect the bleeder
entry. The Agapito Report also recommended that a cut be taken
out of the barrier pillar to transfer stress to the previously
mined gob and away from the outby pillars. This recommendation
was included in the approval of the amendment.

No mention of floor coal, which was being taken.
Mining of the floor coal was not approved and was never

2/15/2008
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discussed as part of the pillaring plan.

2. Vent Plan: We approved sealing of the 1 South area in 2006, but it was never sealed.

The 15! South and South Mains areas were never sealed, as the mine wanted to use this area as the flow

through bleeder system when final recovery of the mains was started. They were intending to retreat
mine outby the South Mains after completion of the North and South Barriers of West Mains.

3. Approved pillar mining against seals.

Since this area will become part of the gob, and there are means to monitor the gob through bleeder
evaluation points, and since there has been a history of no methane at this location, there was no issue.

4. Not remotely evaluating seals.

5. ineffective bleeder evaluation.

6. Vent plan approval date of 2006, any review since?

There have been reviews performed by the field office on each of the EO1s that have been done.

There has not been a Ventilation Group review performed since July of 2006. The workload of the
Ventilation Group has grown by 2-3 times in the last year and a half due to the seal issues multiple times,
MEE regulations twice, ERPs and the moving targets associated with completing these, the new Seal
ETS and associated protocols, and the continuing ventilation plan amendments and day-to-day issues
and questions that continue. There were no additional resources provided to assist in accomplishing all
of the above and continue with the ventilation plan reviews and other things. Quite clearly, the priority
from HQ has been the MEE plans and ERP plans, and seal issues and with no additional resources
provided, priorities had to be determined.

7. Vent and RC plans approved less than the Agapito report.
The approved roof control plan amendments followed the Agapito
Report recommendations, except for the recommendation to not
skip pillars in the South Barrier. The Agapito Report evaluated
ground control conditions only and did not evaluate the
requirements for ventilation, bleeder systems, and the safety of
miners and inspectors conducting required examinations and
inspections.

In addition to the seven questions here is one other ---- The reporting of the bounce will become an issue. The
bounce was not reported to the national call center or to anyone on the day it occurred, Lane Adair claims he
called the following day on Monday morning and discussed roof conditions with Billy Owens, the day after the
bounce occurred. Owens did not recall this conversation as a bounce discussion or of it being to report a
reportable accident, rather as a general ground conditions and moving to the south barrier Reitze listened to

a voice mail on Tuesday from March 13! that in general talked about moving the evaluation point because of a
bounce and ground conditions. This also was not taken as reporting a reportable accident nor did the operator
give such an impression. There were phone conversations that followed between Reitze and the operator and

2/15/2008
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the request denied. The operator then decided to immediately seal the area however did not have an approved
seal. Emails and phone conversations then followed among Reitze, Fredland, and Allyn, attempting to expedite
some type of seal approval. The word bounce did appear in at least one email, but in all cases was in the
context of being a part of overall ground conditions and not significant enough or ever indicated to meet the
criteria as a reportable accident. When the subject came up after the accident | informed HQ informed HQ after
talking to Owens, Allyn, Cornett, Bill Taylor and Bill Denning that we were not aware of any bounce. Later | came
across the part in the third Agapito report that mentioned a bounce and Bill Reitze informed me about his
discussions when | started to probe this issue. Also the email to Fredland appeared related to the seal issue an
attempting to get an approval.

2/15/2008



Exhibit 133



From: Vasten, Shane
Sent: Friday, March 02, 2007 12:34 PM
To: Hurst, Tom

Subject: Answers
Tom,

Sorry | had left for the day before getting your message. Here is the short version for now. Get ahold of me later if you need more
info. | will try to answer your questions the best | can:

1- Yes the maps have been updated. | am guessing you have found that out by now.

Redacted:
Not Responsive

3- The average height of 10" actually came from one of the shift foreman and one of the section bosses at Crandall. They both
said they are taking quite a bit of bottom coal when they are retreating. | forgot to have Gary confirm that yesterday but if either
one of us talked to him about it, | am guessing he would as well be in that neighborhood.

Again, if you would like to discuss this further, give a ring at Tower when you get this.

Shane

12/14/2007
UEICONG-K000032080
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Crandall Canyon
Management Meeting
Aug. 3™, 2007

Safety:

0 incidents. :

12 citations. 5 none S&S, 6 S&S 1 order. Several are being contested.
8 Inspector days.

1.5 VPID.

Production:

e The production in July wasIlllltons .

The forecasted tonnage is [JJjjjj tons. The Citrix tonnage is quite a bit lower than the

forecast this time.

That is a difference of i tons to the positive.

August tonnage is |l tons.

Forecasted | tons to the negative.

Currently at xc~-142, we have pulled 7 rows of pillars. We are at the area where we have

to leave three rows.

¢ The conditions are very good right now, we are getting a lot of good floor coal and 85%+
of recovery on the pillars. The cave is good and high and staying right with us for the
most part. We will be starting the cave over again after leaving the 3 rows, this next
week will be critical to get the maximum out of each pillar to start a good cave.

Down Time:

e July 30™ lost 3 hours with the MRS’s stuck. Had it cave around them on the final.
Aug. 1% moved belt 285 minutes.

* Aug 2™ was down all of night shift moving belt and power. It was the move around the 3
entry atea, also a lot of floor heaving that took a lot of clean up.

Costs:

e The cost per ton show us at [l which is [Jijto the good. Supply costs are showing
high, they arc [ above what is budgeted. Ihave not seen anything out of the
ordinary. This does not make any sense because we are in a retreat mode and should not
be seeing the costs we do on advancement.

UEICONG000014572



Projects:

e We have the contractors starting today to do the setting of the beams and rock props in
the 1™ South bleeder entry where it is deteriorating. We have got some of the timbers set
in there, we still need to re-route some of the dewater line and 4/0 cable in the bad area.

* Trying to stay ahead of Grossley.

3" North, we are getting the information on the specific equipment we need to really be
efficient in here. Working with the people in the east to see what might be available
within the company.

Manpower: I < both off on Workers Comp.  [|JJJJlis o» STD with open

heart surgery, he is a fireboss. We have 2 people training today.

Trucks
o We have 16 trucks, 2 down today.
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