
_ AGAPITO ASSOCIATES, INC.
.-CONSULTING ENGINEERS

May5,2000

Laine Adair
General Manager
GENWAL Resources, Inc.
195 North 100West
PO Box 1420
Huntington, UT84528

RE: Barrier Pillar to Protect Bleeders for Panel IS, South of West Mains

DearLaine,

•

This letter summarizes results of the analysis of the effects of barrier pillar widths on future
bleeder entry stability for Panel 15, southof the west mains. Results ofcomputer models can be found
inFigures 1,2, and3. Empirical barrierdesign methods havebeen appliedandaresummarized in Figure4
asanadditional aid. Thestudywas initiated during mysite visiton March15,2000. Theseanalyseswere
completed inApril andthe results communicated toyouduring aconference callinvolving RexGoodrich,
Kyle Free, and myselfon AprilS, 2000. This letterprovides the written backup to supportthe decision
to proceed with barrier pillars of 240-ftwidth. The analysispresented was performed by Kyle Free.

PURPOSE ANDSCOPE OF WORK

The purpose ofthe studywasto provide analytical support fora decision to selectthewidthofthe
bleeder barrierpillarfor Panel IS. Two sizes, 260 and 300 ft, were considered. The analysis evaluates
the effectsof LW mining-induced stresseson the barrierpillars and bleederentries. EXPAREA models
of the' area, including Panels 14, IS, and 16, were created and analyzed to estimate how stresses
redistribute eastward from the gobtoward the bleeders. The models assumea mining height of?3 ft and
a variable depthof cover. Rock properties consistent with previous models of the minewere selected.
Two minegeometries weremodeled:

1.
2.

ThreeLWpanels without bleederentries [Figure 1].
ThreeLWpanels with bleederentries[Figure 3]. AAI004285

DISCUSSION OF ATIACHMENTS

Figure 1 depicts a scenario in which Panels 14, IS, and 16 are fully extracted and no bleeder
entries exist. Plotsof vertical stressesand the change in vertical stressesdueto LW mining are shown.
The vertical stress at 260 ft, 300 ft, and 400 ft from the outerstartupentryof Panel IS are estimated to
increase by 16.4%, 15.9%, and 12.1%, respectively, as a result ofthe longwall mining of Panels 14, 15,
and 16. This increase instressis the average increase alongthe face length of Panel 15. A cross section
plot (A-A') of the vertical stress increase was created to show the rate of decrease in mining-induced
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stresses withdistance from the startup entries (Figure 2). If the bleeders were located 260 ft from the
starterrooms, at the specific location ofsectionA_A', theywouldexperience a 1.3%increase in stressas
compared to if the bleeders were at 300 ft. Ifthe bleeders wereat 400 ft fromthe starter room, the stress
changewould be 4.9% less than if located at 260 ft from the starter room.

Figure 3 provides modelingresultsfor twocasesofa scenarioinwhichbleederentrieshavebeen
developed forming a 260-ft barrierpillar to the east of Panel 15. In Case I only the development ofthe
LWpanels is complete, and in Case 2 the panels have been fullyextracted. The averagepillarstress of
the yield pillarannotated in Figure 3 was estimated to be 1820 psi for Case I and 2120 psi for Case 2.
This represents a 16.5%stress increase caused by LW mining. (This is veryclose to the expected stress
increase indicated in Figures 1 and 2.)

Figure 4 gives a summary of recommended barrierpillarwidths by variousempirical methods.
The design widths shown here mightbe helpfulas an additional sourceon whichto basedecisions. For
a depthof 1000 ft, all the methods supporta barrierpillarof 260 ft or less. At 1500ft of cover, three of
four methods suggest a barrierpillarof less than 260 ft.

DISCUSSION OF BARRIER PILLAR SIZING

The discussion on barrier pillar sizing in this location must consider the stress redistribution
resulting from longwall mining, thegeologicvariability alongthe bleederentries, theexpected operational
life of the bleeders, and the level of maintenance acceptable to management. The stress redistribution
resulting from panelminingisprojected to be lessthan200/0.ofthe pre-existing stressconditions for barrier
pillarsgreater thanabout230 ft. This change in stressshould not be significant given the depthofcover
andpillarsizinginthe bleeders. Thegeologic variability alongthe bleeders cannotbe predicted, butgiven
the proximity ofthe bleeders to Joe's ValleyFaultand the potential to intersect splaysor associated sub­
faults, somevariability in roof conditions resulting from variable geologic conditions can be expected.
The expected operational life of the bleeders is less than three years, which is sufficient to complete
mining of Panels 15through 18. There is some possibility that the bleeders may be required to function
longer ifGENWALminesthe southern leases. If this werea high probability, consideration should be
givento a larger barrierpillarand/ora three-entry bleeder. Maintenance of the bleeders is required for
barrier pillar size and would be similar if the barrier pillars were 240 ft and up to 300-ft wide. To
minimize any potential for stress overloading resulting from panel mining, or to minimize maintenance
and to provide longterm stability(greaterthan three years), a barrierpillarof400 ft would be required.

Weappreciate the opportunity to visit your mineand work withyouand your staff. If you have
anyquestions, pleasecall Rex or myself.

cc: SamQuigley
MPHlpg

Yourssincerely,

Principal

Agapito Associates, Inc.

AA'004286

Signature
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Figure 1. Vertical Stress Distribution in Area of Barrier
Pillar, With Mining of Panels 14 Through 16
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BARRIER PILLAR DESIGN
Longwall Mining

DEPTH OF COVER
BARRIER DESIGN

1,000 ft 1,500ft 2,000It 2,500 ft

MININGPARAMETERS

LonowallPanelWidth(ft) I 780.0 I 780 .0 780 .0 I 780.0
Numberof MinedAdjacent LonowallPanels (Prior to arch coI/soss) I 2 I 2 2 I 2
PiHar Heloht (ft) I 7.3 I 7.3 I 7.3 I 7.3

COAL STRENGTH PROPERTIES

Soeclmen' Unconfined Compressive Slrenalh (psi) I 5000 I 5,000 I 5000 I 5000

CALCULATEDBARRIERWIDTHS

NORTHAMERICAN METHOD(USBM1995) 260 430 620 870

HOLLAND RULEOFTHUMB (Holland1973) 150 170 200 NA

HOLLAND CONVERGENCE METHOD(Holland1973) 210 230 250 NA

PENNSYLVANIA MINEINSPECTOR'S FORMULA 150 200 250 NA

, 'speclmen' Indlcales amal acale laIloratOfYlact mulls V8lllUS rock mass scale valuu.
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Figure 4. Barrier Pillar Sizes from
Empirical Methods

BarrierDeslgn.xls: BarrierPillars

Agapito Associates, Inc.
AAI004290




