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This proceeding arises under the Federal Mine Safety and Health Act of 1977,30 U.S.C.
§ 801 et seq. (1988) ("Mine Act" or "Act"). Section 202(a) ofthe Mine Act requires coal mine
operators to take accurate samples of the respirable dust in the mine atmosphere to which each

1 Chairman Jordan has recused herself in this matter. Pursuantto section 113(c) of the
Federal Mine Safety and Health Act of 1977,30 U.S.C. § 823(c), we have designated ourselves a
panel of three Commissioners to exercise the powers ofthe Commission in this matter.
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miner is exposed.2 30 U.S.C. § 842(a). This proceeding involves 3,460 citations3 issued by the
Department ofLabor's Mine Safety and Health Administration ("MSHA") to coal mine operators
across the country, each of which alleges a violation of30 C.F.R. §§ 70.209(b), 71.209(b), or
90.209(b) (collectively, "section 209(b)"), for tampering with and altering the weight of respirable
dust samples ("Dust Cases"). 4

The Dust Cases were assigned to Administrative Law Judge James A. Broderick, who
consolidated them for a trial of the issue common to all citations, i.e., whether the appearance of
an abnormal white center ("AWC") on a respirable dust sample filter establishes that the mine
operator had intentionally altered it. The judge found that the Secretary had failed to prove by a
preponderance of the evidence that an AWC on a filter establishes that the operator had altered
the weight or that deliberate conduct was the only reasonable cause of an AWC. In re: Contests
ofRespirable Dust Sample Alteration Citations, 15 FMSHRC 1456, 1521-22 (JulY..1993) (AL1)
("Common Issues Decision"). The judge then ordered a trial on the citations issue<fio a single
mine, the Urling No. 1 Mine ("Urling"), operated by Keystone Coal Mining Corporation
("Keystone"). In that case, the judge held that the Secretary ofLabor had failed to carry his
burden ofproving by a preponderance of the evidence that the weight of the 75 cited filters had
been intentionally altered by the operator. Keystone Coal Mining Corp., 16 FMSHRC 857, 903
(April1994) (ALJ) ("Keystone Decision").s

The Secretary filed with the Commission a petition for discretionary review ("PDR")
seeking review ofthe decisions and asserting 14 points oferror by the judge. Among the
Secretary's assignments of error was his challenge tp the judge's articulation and application of
the standard of proof in both the Common Issues Decision and in the Keystone Decision and his

2 The Mine Act and mandatory standards require each operator to maintain an average
concentration of respirable dust in the mine atmosphere at or below 2.0 milligrams of respirable
dust per cubic meter ofair. 30 U.S.C. § 842(b); 30 C.F.R. §§ 70.100, 71.100. Under certain
circumstances, it must be maintained at or below 1.0 milligrams. See, e.g., 30 C.F.R. § 90.100.

3 An additional 110 contested citations are on stay pending resolution ofthe Common
Issues case. Approximately 5,000 citations were issued in total. Not all, however, were
contested and some were settled.

4 Section 209(b) of30 C.F.R. Parts 70, 71, and 90 provides:

The operator shall not open or tamper with the seal ofany filter
cassette or alter the weight orany filter cassette before or after it is used to
fulfill the requirements of this part.

S The United Mine Workers of America ("UMWA") participated in both proceedings as
representative of miners but did not submit briefs to the judge.
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claim that, if the proper standard had been used, the Secretary would have prevailed in both cases.

The Commission granted the Secretary's PDR and granted intervenor status to a number
ofmine operators (the "Intervenors"). The parties and Intervenors submitted briefs and the
Commission heard oral argument.6 After careful review ofthe record, and for the reasons that
follow, we affinn the judge's decisions.

I.

Background and Judge's Decisions

A. Factual and Procedural History in COmmon Issues

Coal mine operators are required to submit accurate dust samples on filter cassettes to
MSHA for measurement of the quantity of respirable coal dust in the mine atmosphere. 15
FMSHRC at 1457; 30 C.F.R. §§ 70.201-220, 71.201-220, and 90.201-220. These samples are
taken in a sampling unit, consisting ofa pump, hose, cyclone assembly, and plastic cassette,
manufactured by the Mine Safety Appliance Corporation ("MSA"). 15 FMSHRC at 1457. The
pump draws air into the cyclone assembly, which separates out larger dust particles. Air
containing respirable dust particles is directed into the plastic cassette, which contains a capsule
consisting of an aluminum foil cone, a filter, and a backing pad. Id Airborne particles are
deposited on the filter face. Id The cassette is removed from the sampling unit and sent to
MSHA's weighing laboratory along with a card providing infonnation on the sample ("dust data
card"). Id At the weighing laboratory, MSHA. technicians open the sealed cassette, remove and
desiccate the capsule, and then weigh it to determine whether the respirable dust concentration is
in compliance with the levels required by 30 C.F.R. §§ 70.100, 71.100, and 90.100. See id

In 1983, Mr. Robert Thaxton, then an industrial hygienist at MSHA's District Office in
Mt. Hope, West Virginia, subjected 25 to 50 dust filter cassettes to reverse air flow tests by
blowing or otherwise directing air into the outlet ofthe cassette to determine the potential for
removal ofdust by tampering. Id at 1457-58; Tr. 108-10. The resulting filters exhibited white
circular areas in the center. 15 FMSHRC at 1458. In February 1989, a laboratory technician at
Mt. Hope noticed a protruding filter on a cassette submitted by Peabody Coal Company
("Peabody"). Id; Tr. 327-28.7 When the foil was removed, a sharply defined circular white

6 The UMWA filed an appearance but did not submit briefs to the Commission or
participate in oral argument.

7 "Tr." refers to transcript of the Common Issues trial. "K. Tr." refers to the transcript of
the trial in Keystone. "R. Ex." refers to Respondent Exhibits and "Gov't Ex." to Government
Exhibits introduced at the Common Issues trial. "K. Ex." refers to Keystone Exhibits and "K.
Gov't Ex." to Government Exhibits introduced at the Keystone trial. "Oral Arg. Tr." refers to the
transcript oforal argument held before the Commission on March 29, 1995.
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center that was aligned with the aluminum foil inlet opening ofthe filter capsule was visible on the
filter. Tr. 329,336-37. Mr. Thaxton, the supervisory industrial hygienist at Mt. Hope, regarded
this filter appearance as abnormal and believed that the Peabody filter resembled some ofhis 1983
experimental filters. 15 FMSHRC at 1457-58; Tr. 108-10, 33Q..31. Filters with this abnormal
white center appearance were termed AWCs. 15 FMSHRC at 1458.

The Pittsburgh Health Technology Center ("PHTC"), MSHA's main laboratory, began to
examine all filters from that same Peabody mine and, later, from all Peabody mines. /d; Tr. 337
38. In August 1989, MSHA's investigation expanded to include all filters submitted by coal mine
operators nationwide. 15 FMSHRC at 1458; Tr. 342. Filters were examined for abnormalities
and those with suspected AWCs were forwarded to Thaxton at the Mt. Hope facility. 15
FMSHRC at 1458; Tr. 128-29, 339.

On March 19, 1990, MSHA initiated an AWC "void code'" and began rejecting respirable
dust samples that exhibited AWCs. IS FMSHRC at 1460; R. Ex. 1400, at 12. On April 4 and
June 7, 1991, MSHA issued approximately 4,700 citations to approximately 847 mines and
proposed civil penalty assessments totaling about $6.5 million.9 See 15 FMSHRC at 1460; Tr. 3
(prehr'g Con£. June 19, 1991). The citations were issued by MSHA inspectors, but Thaxton
alone determined whether a particular filter was to be cited. 15 FMSHRC at 1460. Each
citation charged the mine operator with violating the provisions ofsection 209(b) and alleged that
"the weight ofthe respirable dust cassette ... has been altered while the cassette was being
submitted to fulfill the sampling requirements ...." /d Each citation characterized the level of
the operator's negligence as "reckless disregard," aqd the Narrative Findings for a Special
Assessment ("Special AssessmentFindings") attached to the citation stated that "[t]he violations
resulted from an intentional act ofaltering the dust samples." See, e.g., Citation dated April 4,
1991, and Special Assessment Findings dated June 12, 1991, issued to Keystone; see a/so 14
FMSHRC at 1512.

The cases in this proceeding arose from citations contested by operators and petitions for
assessment ofpenalty filed by MSHA. Extensive discovery was conducted and the parties twice
sought interlocutory Commission review ofpretrial matters. In a pretrial order issued on
August 13, 1992 ("August 1992 Order"), Judge Broderick, citing the time and expense oftrying
each case separately and relying on the Manual for Complex Litigation,10 consolidated the cases

• A void code is a three-letter code indicating that MSHA will not accept the respirable
dust sample for use in determining compliance with the respirable dust standards. Tr. 848.

9 MSHA continued to cite operators for AWCs. By the time ofthe Common Issues trial,
approximately 370 additional citations had been issued. The last contested citation, now on stay,
was issued on April 6, 1993.

10 "Actions pending in the same court involving common questions oflaw or fact may be
consolidated under Fed. R. Civ. P. 42(a) for trial or pretrial if it will avoid unnecessary cost or
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for trial of the issue common to all cases and appointed a Lead Defense Counsel Committee to
participate in the trial on behalfofall operators. 14 FMSHRC 1510, 1511, 1516 (August 1992)
(ALI). In the same order, the judge rejected the Secretary's argument that, ifhe proved that the
weight ofa dust sample had been altered, he need not prove that the alteration was deliberate. Id.
at 1515. The judge concluded that the plain words of section 209(b) do not give rise to a
violation based on accidental or unintentional altering ofthe cassette's weight. Id. at 1515-16.
Rather, the judge found that a violation necessarily included an intentional action on the part of
the mine operator. Id. at 1515. The judge set forth the issue to be determined as: "[w]hether an
abnormal white center (AWC) on a cited filter cassette establishes that the operator intentionally
altered the weight of the filter?" Id. at 1517. The judge stated, "the Secretary has the burden of
establishing [his] case by the preponderance ofthe evidence." Id.

B. COmmon Issues Trial

The Common Issues trial commenced on December 1, 1992, and concluded on
February 22, 1993. Mr. Thaxton testified for eight days on his AWC classification and the
potential causes ofAWC formation. Thaxton had developed ten "tamper codes" to describe the
various AWC appearances. 15 FMSHRC at 1460-62; Tr. 168-71; R. Ex. 1064. Approximately
97% ofthe cited filters were originally classified under tamper codes 1,2 or 3.11 15 FMSHRC at
1462. Filters originally suspected ofhaving AWCs, but which Thaxton decided should not be
cited, were termed "no-calls." Id. at 1460; Tr. 129-31. In March 1992, Thaxton reexamined the
cited filters and reclassified 464 filters; 95% ofthe cited filters remained as tamper code 1,2 or 3.
15 FMSHRC at 1462. In his opinion, AWCs resulted from acts of intentional alteration by mine
operators, primarily by the application ofreverse air through the filters. Tr. 183, 191,209,598
99. Lewis Raymond, Chiefof the Weighing Branch, Dust Division ofthe PHTC, testified on the
handling and screening practices of filters exhibiting AWCs. The Secretary offered the scientific
testimony ofDr. Virgil Marple and his colleague, Dr. Kenneth Rubow, who had conducted

delay." Manual for Complex Litigation § 21.631 (1995) (supplement to James W. Moore et al.;
Moore's Federal Practice (2d ed.».

11 Filters classified under tamper code 1, termed by Thaxton as "light cleaned," were
described as containing a white ring in the center of the filter, approximately 6 millimeters ("mm")
in diameter, directly aligned with the cassette inlet. The appearance of the center portion of the
ring was not markedly lighter. In Thaxton's opinion, tamper code 1 AWCs resulted from reverse
air flow. 15 FMSHRC at 1461; Tr. 179-181, 183; R. Ex. 1064. Filters classified under tamper
code 2, "cleaned," werc~ described as exhibiting a markedly lighter dust deposit within the circular
area. Thaxton believed that tamper code 2 AWCs also resulted from reverse air flow. 15
FMSHRC at 1461; Tr. 184-85, 191, 193-98, 767-68, 776; R. Ex. 1064. Filters classified under
tamper code 3, "cleaned and coned," were described as similar to those classified under tamper
code 2, but exhibiting a slight rise or cone in the center. Thaxton believed that tamper code 3
AWCs resulted from "forceful" reverse air flow. 15 FMSHRC at 1461; Tr. 198-201,208-09,
1258; R. Ex. 1064.
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e:x periments involving AWCs, including application ofreverse air flow to filter cassettes and
dropping cassettes and pumps. 15 FMSHRC at 1474-83. Dr. Marple concluded that the most
probable cause ofAWC dust dislodgment was the deliberate application of reverse air flow. Id at
1469-70, 1481; Gov't Ex. 280, at 4-7, 57, 103-05; Gov't Ex. 282, at App. A; Tr. 2590, 2597-98.
The Secretary's statistical expert, Dr. John 1. Miller, testified that AWCs were not random across
all coal mines. 15 FMSHRC at 1485, 1488; Tr. 3721-23. According to Dr. Miller, there was a
marked decline in AWCs after MSHA's initiation ofthe AWC void code on or about March 19,
1990. 15 FMSHRC at 1486, 1488; Tr. 3723-24. Miller also testified that the decrease in the rate
ofcited AWCs was not explained by the dates on which filters were manuf~ctured. 15 FMSHRC
at 1486-88.

The operators offered the scientific testimony ofDr. Richard 1. Lee, who also classified
the cited filters into groups based on appearance. Id at 1470-71. Dr. Lee performed a series of
dust dislodgment tests and concluded that AWCs can result from accidental and incidental events.
Id at 1488-96; Tr. 6531-34. He testified that manufacturing variations in the sampling units, such
as a shorter filter-to-foil distance12 in the cassette and the pliability of the hose, increase
susceptibility to AWC formation. 15 FMSHRC at 1494-95; Tr. 6534-35. The operators' other
scientific experts, Dr. R. Larry Grayson, Dr. Andrew R. Mcfarland, and Dr. Morton Corn,
similarly testified that AWCs can result from accidental and incidental events, such as dropping or
other impacts to sampling units and impacts to hoses ofsampling units. 15 FMSHRC at 1497-99,
1505-06. Dr. McFarland conducted a courtroom demonstration in which he twice dropped a 31
pound tool box on the hose ofa sampling assembly, each time producing an AWC. Id at 1503.
The operators'statistical expert, Dr. H. Daniel Roth, testified that the AWC citation rate declined
continuously after September 1989 and that the void code date ofMarch 19, 1990, was not
statistically significant. Tr. 3983,3987-88,3994,4001; R. Ex. 1041, at 4. Roth criticized
Miller's analysis offilter manufacturing dates. 15 FMSHRC at 1508.

The judge observed the filters presented 'at the hearing. Id at 1467. The cited and
experimental filters are not in the record but, during discovery, the operators' expert witnesses
were permitted to inspect the cited filters and each expert had the opportunity to review the
others' experimental filters. E.g., Tr. 5949, 7521; Gov't Ex. 267, at 4-6. Photographs ofthe
cited filters and ofmany of the experimental filters are in the record. See, e.g., Gov't Exs.
photograph albums entitled Cited Filters, vols. 1-7, set 2. Evidence concerning the practices or
circumstances ofany particular mine was excluded from the Common Issues trial. 15 FMSHRC at
1464; see also id at 1522; 16 FMSHRC at 896.

C. Common Issues Decision

The parties filed post-trial and reply bri~fs in April and May 1993, and the judge issued his
decision on July 20, 1993, 15 FMSHRC 1456. His findings and conclusions are as follows:

12 Filter-to-foil distance is the distance in the cassette between the filter surface and the
opening ofthe aluminum foil cone. Tr. 2279; R. Ex. 1001, at ii, B-8.7,
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... Burden ofProof

The judge held that the Secretary bore the burden of proving "by a preponderance of
evidence that (1) the tenn 'AWC' has a coherent meaning and was consistently applied~ (2) the
cited AWCs can only have resulted from intentional acts~ and (3) the AWCs resulted in weight
losses in the cited filters." 15 FMSHRC at 1463-64.

2. Mr. Thaxton's AWC Classifications

. 1 he judge found that the tenn "AWC" has a coherent meaning and refers to an "abnonnal
filter appearance in a dust sample consisting ofdust dislodgment from the central portion of the
filter." 15 FMSHRC at 1513. He found that the classification ofAWCs by Thaxton under his
tamper\codes, although not perfectly consistent, was sufficiently consistent to require a
determination ofwhether the existence ofan AWC establishes a violation. Id at 1469, 1513.

3. Possible Causes ofAWCs

The judge determined that "[t]he dust dislodgment patterns on the cited filters classified
under tamper codes 1, 2, 3, and 713 can have resulted from intentional acts: blowing by mouth
through the cassette outlet, otherwise directing a jet or pulse of air into the cassette outlet, or
introducing a vacuum source into the cassette inlet." 15 FMSHRC at 1513 (emphasis added). He
also found that the dust dislodgment patterns on filters classified under these tamper codes "can
have resulted from:

1. impacts to the cassette from dropping or striking it~

2. impacts to the hose from stepping on it, dropping an object on it,
striking it against a wall while the hose was wrapped around the
sampling assembly, closing a door or drawer on it, or sitting on it~

3. snapping together the two halves of the filter cassette."

Id (emphasis added).

The judge explained that, although the experts differed as to the likelihood that AWC
dislodgment patterns would result from incidental events or accidents, "the experiments all show
that at least sometimes they do occur." Id at 1513-14. He observed that dust dislodgment
patterns on many ofthe filters subjected to impact or snapping tests were indistinguishable from

13 The judge noted that Thaxton came to believe that filters classified under tamper code
7, known as "clean tool" and which he originally believed were created by a tool, were created by
reverse air flow. 15 FMSHRC at 1461-62, 1513~ Tr. 259.
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cited AWCs. Id at 1514. TLejudge concluded that the AWCs did not result from handling by
the United States Postal Sen-ice or from the PHTC's handling or desiccation processes. Id

The judge detennined that the manufacturing characteristics offilter-to-foil distance and
filter floppiness varied from filter to filter and mine to mine. Id at 1515, 1521. The judge found
that a filter cassette with a smaller filter-to-foiJ distance was more susceptible to an AWC
dislodgment pattern than one with a larger distance; that a floppy filter was more susceptible than
a taut one; and that AWC susceptibility also depended on the pliability of the sampling hose. Id
at 1515-17. He determmed that the cited filters came from a population ofcassettes with shorter
filter-to-foiJ distances than those manufactured subsequently. Id at 1515-16. The judge also
identified mine and dust variables that would affect dislodgment, such as type ofcoal, humidity in
the mine environment, weight ofdust on the filter, size and shape ofdust particles, and quantity of
rock dust or diesel dust on the filter. Id at 1516-17, 1521.

4. S<.atistical Evidence

The judge found Miller's conclusion that the AWC rate was not random across the mining
industry was not "persuasive evidence of intentional· tampering" because of the existence of many
other potential causes. 15 FMSHRC at 1519, 1522. The judge also rejected the Secretary's
claim that the sharp decline in cited AWCs beginning about March 19, 1990, "can only be
construed as showing intentional misconduct" that ceased when the operators became aware of
the void code. Id at 1519. He reasoned that AWC citations continued, at a: reduced rate, long
after the void code was instituted and after significant publicity about the criminal investigation.
Id at 1519-20.14 The judge stated that the statistical evidence showed cassettes manufactured
before January 1, 1990, had a much higher citation rate than those manufactured later, suggesting
manufacturing variables as a cause of AWC formation. Id at 1520. The judge discounted
Miller's opinion that there were no statistically significant relationships between dust dislodgment
and filter-to-foil distance or floppiness offilters, concluding that the weight of the scientific
evidence showed that such factors did, in fact, affect susceptibility to AWC formation. Id

14 At the time ofMSHA's investigation ofoperator samples, a large number ofrespirable
dust samples taken by MSHA inspectors were also found to exhibit AWCs. 15 FMSHRC at
1462. Thaxton classified these samples under his tamper codes and most, but not all, were
classified under one ofthe reverse air flow tamper codes. Id The judge noted evidence
indicating that the number of inspector samples exhibiting AWCs declined at about the same rate
during the relevant periods as operator samples. Id at 1519. The Office ofInspector General of
the Labor Department investigated whether the inspectors who submitted these samples were
guilty ofmisconduct. The investigation was closed with no finding ofmisconduct, apparently
based on the finding that AWCs can result from the two parts ofa cassette being snapped
together. Id. at 1462
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5. Judge's Conclusions

Based on these findings, the judge concluded that (1) the Secretary "failed to carry his
burden ofproving by a preponderance of the evidence that an AWC on a cited filter establishes
that the mine operator intentionally altered the weight of the filter," and (2) the Secretary "failed
to carry his burden ofproving by a preponderance ofthe evidence that deliberate conduct on the
part of the cited mine operators is the only reasonable explanation for the cited AWCs." 15
FMSHRC at 1521. The judge emphasized that filter variables (filter-to-foil distance and
floppiness), pliability of the hose, and dust variables (type ofcoal, humidity, weight of dust on the
filter, size and shape ofdust particles, and quantity of rock or diesel dust) affect susceptibility to
AWC formation and that Miller's statistical analysis failed to adequately account for these
variables. Id at 1521-22. The judge concluded that Miller's analysis also failed to establish that
the cited AWCs were not the result ofaccidental occurrences or manufacturing variables. Id
Noting that the expert testimony a~ to causes of AWCs was conflicting, the judge, in summary,
concluded that the record showed too many other potential causes "to accept the Secretary's
circumstantial evidence as sufficient to carry his burden of proof that the mine operators
intentionally altered the weight [of] the cited filters." Id

The judge ordered a mine specific hearing to address the 75 AWC citations issued to
Keystone's Urling mine. Id at 1522. He set forth the main issue as "whether the weight of the
filters cited as AWCs from ... Urling ... was intentionally altered by the mine operator" and
stated that the burden ofproof remained with the Secretary. Id The judge stayed all other Dust
Cases. Id at 1523.

D. Factual and Procedural History in Kevstone

The Urling mine, in Indiana County, Pennsylvania, is operated by Keystone, a wholly
owned subsidiary ofRochester and Pittsburgh Coal Company ("R&P"). The dust sampling
program for all 13 R&P mines, including Urling, was conducted by R&P's Environmental Safety
Department ("ESD"), also in Indiana, Pennsylvania. 16 FMSHRC at 858-59; Stipulations by
Secretary and Keystone, No. 14, filed November 30, 1993 ("Stip.''). From 1970 until his
retirement in 1991, Donald Eget, who was trained as an engineer, was the supervisor ofESD. 16
FMSHRC at 861; K. Tr. 2231-33. During 1989 and 1990, Shawn Houck worked with Eget in
the ESD laboratory as a maintenance and calibration technician. 16 FMSHRC at 861-62.
Douglas Snyder was the dust technician responsible for Urling sampling; three other dust
technicians handled sampling for R&P's other mines. Id. at 862.

Pursuant to normal operating procedures at ESD during 1989 to 1991, the dust
technicians picked up pumps and sampling assemblies in the morning and delivered them to
R&P's mines for use on that day's three shifts. Id Each morning, Eget drove to all 13 R&P
mines to retrieve pumps and samples from the previous afternoon and midnight shifts. Id The
dust technicians returned to the ESD after 4:00 p.m., delivering pumps used during the day shift.
Id at 863.
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While Eget collected pumps, Houck processed th0se
c
from the previous day shift. Id at

862. Houck removed the sampling head1s and the hose from each pump, filled out the dust data
cards, cleaned the sampling units, calibrated the pumps, reassembled the units, and inserted a new
filter cassette in each one for use the next day. '1d at 862-63~ K. Tr. 2103-04. When Eget
returned to the laboratory, Houck took the cassettes into Eget's office. 16 FMSHRC at 862.
Eget inspected the used cassettes, recorded their identification numbers, checked the dust data
cards against the cassette numbers, and looked into the cassette inlets and recorded the filter
appearances in a logbook he kept for each mine. Id at 862-63,889. The cassettes were then
packaged for mailing to MSHA and taken to the R&P mailroom. Id at 863; K. Tr. 2102-03,
2174.

Dust technician Snyder delivered pumps to Urling and distributed them to the miners or
section foremen on the day and afternoon shifts. 16 FMSHRC at 864. He left pumps for the
midnight shift. Id

On April 4, 1991, the Secretary issued 53 citations to Urling, and on June 7, 1991, issued
22 additional citations, alleging violations of section 70.209(b). Id at 858. Three filters
forwarded to Thaxton were determined to be no-calls. Id at 868,870.

E. Keystone Trial

The trial in Keystone commenced on November 30, 1993, and concluded on January 6,
1994. 16 FMSHRC at 859. Robert Thaxton test.ified with respect to the appearance ofthe
75 cited and three no-call filters. Mr. Thaxton waS ofthe opinion that the dust dislodgment
patterns ofthe cited filters resulted from deliberate acts, in most cases from air blown through the
filter cassette in a reverse direction. Id at 868-72~ K. Tr. 864-66, 911-15; see K. Gov't Ex. 505.
Dr. Marple, the Secretary's scientific witness, also examined and classified the 78 filters. 16
FMSHRC at 872-74. Marple concluded that 71 or 72 resulted from reverse air flow, two or three
resulted from a vacuum source introduced into the cassette inlet, and one resulted from water
introduced into the filter (Marple was originally unable to ascribe a cause to that filter's
appearance). Id. at 873,898-99. Marple further concluded that none ofthe dislodgment patterns
on the Urling filters resulted from impacts to the cassettes. Id at 873-74, 899.

Dr. Miller, the Secretary's statistical expert, testified that, before March 26, 1990, the date
that MSHA alleges Urling learned ofthe void code, Urling had a much higher citation rate than
other mines. 16 Id at 878-79. He testified that Urling had a citation rate of42.77% (74 cited

is The sampling head includes the cyclone unit and filter cassette. Tr. 91-94.

16 Data from other mines consisted ofdata for all dust samples processed by MSHA from
August 8, 1989, through March 31, 1992, except data from R&P mines, mines whose operators
pled guilty to tampering, and mines whose cassettes may not have been examined for AWCs. 16
FMSHRC at 878.
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samples out of 173) in the period August 1989 through March 26, 1990. After March 26, the
rate feU to 0.18% (one cited out of552). In contrast, other mines had an average citation rate of
5.96% for the earlier period. Id at 878. Miller also testified that the date of cassette manufacture
failed to explain the differences in citation rates between Urling and other mines because Urling's
citation rate was eight times higher than that ofother mines using cassettes manufactured on the
same dates. Id at 879.

Dr. Lee, Keystone's scientific expert, concluded that most of the cited filters showed
comparatively slight dust dislodgments from the central area, slightly larger diameters, no cones,
and only a slight indication ofdimpling, all ofwhich indicated lesser forces than would have
occurred with deliberate reverse air flow. Id at 876,899. Lee testified that the appearance and
dimensions ofthe dislodgment patterns on the Urling filters were consistent with a mixed
mechanical pulse/reverse air pulse mode ofoccurrence ("mixed-mode" theory). Id. at 876-77.17

He also testified that humidity in the mine atmosphere reduced the susceptibility to dislodgment of
dust on filters and that the introduction ofwater sprays and scrubbers at Urling beginning in 1989
and 1990 contributed to the decline in AWCs. K. Tr. 3891-97,4042-44,4087-89; see also 16
FMSHRC at 877; K. Ex. 2001, at 14.

Dr. Roth, the operators' statistical expert, testified that he examined the citation rates of
Urling and all R&P mines on a bimonthly basis and that the data showed a strong trend of
declining rates over the entire period from August 1989 to March 1992. 16 FMSHRC at 880.
Roth also testified that manufacturing variables may have been a factor in AWC formation
because the rate ofcited AWCs was greater for cassettes manufactured on earlier dates compared
to later dates. Id He concluded that R&P's high incidence rates "may be attributable to cassettes
manufactured on four consecutive dates, May 26, May 31, June 1, and June 2, 1989." Id. The
AWC citation rate ofR&P mines, including Urling, for cassettes manufactured on those dates was
49.6% compared to 5.8% for other dates. Id

ESD personnel testified as to their involvement in the respirable dust sampling program at
Urling. Id at 888-93.11 Eget, Houck, and Snyder denied tampering with the dust cassettes or
observing anyone else tamper with the cassettes. Id at 890-91.

17 Under Lee's mixed-mode theory, two impacts may occur almost simultaneously: an
impact to the cyclone that results in a mechanical pulse to the cassette and an impact to the hose
that results in a reverse air pulse to the cassette. According to this theory, the mechanical pulse
tends to dislodge dust on the filter outside ofthe 6 mm ring, while the reverse air pulse tends to
dislodge dust inside the ring. See 16 FMSHRC at 876-77.

18 Thirty-three current and former Keystone and R&P employees, including miners,
section foremen, technicians, managers, and safety department personnel, testified at the trial. AU
employees who worked at the ESD laboratory during 1989 and 1990 testified. 16 FMSHRC at
888.
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F. Keystone Decision

The parties filed post-hearing briefs in March 1994 and the judge issued his decision on
April 20, 1994. His findings and conclusions are as follows:

1. Burden ofProof

The judge held that the Secretary bore the burden ofproving "by a preponderance of the
evidence that the 75 cited Urling filters resulted from intentional tampering." 1:5 FMSHRC at
895. The judge noted that Keystone "d[id] not have the burden of establishing that the
appearances on the samples resulted from some other cause." Id at 896. The judge reasoned
that the Secretary, as the party bearing the burden, must convince the trier offact "that the
existence ofa fact is more probable than its nonexistence ...." Id at 895, quoting Concrete
Pipe and Products o/Cal., Inc. v. Construction Laborers Pension Trust/or S. Cal., 508 U.S.
--' 113 S. Ct. --' 124 L. Ed. 2d 539, 563 (1993). He explained that "[t]o preponderate, the
evidence must be sufficient to convince the trier of fact that the proposition asserted is more likely
true than not true." 16 FMSHRC at 895-96 (citations omitted). The judge also noted that "[alII
of the evidence must be given appropriate weight, whether it be direct or circumstantial" and that
"[c]ircumstantial evidence may prove an ultimate fact." Id at 896.

2. Possible Causes ofUrling AWCs

Preliminarily, the judge reviewed the evideJ;lce pertaining to the handling ofdust pumps
and cassettes at the Urling mine and ESD laboratory. He found that dust diSlodgment patterns on
the cited filters could have resulted in whole or in part from the handling of the sampling
equipment by Urling miners or ESD personnel. 16 FMSHRC at 864, 868. The judgefound that
AWCs "could have resulted wholly or partly" from incidental and accidental events occurring in
the mine, such as pumps falling to the mine floor and hoses being pinched by mantrips, snagged
on other objects, or wrapped around pumps, and from other contacts to hoses. 19 Id at 868. The
judge also found that AWCs "could have resulted wholly or partly" from incidental and accidental
events occurring in the ESD laboratory or during transportation ofthe pumps, including multiple
pumps being carried by their hoses and boxes containing pumps being dropped to the floor of a
vehicle or onto a table. Id at 861-64.

19 Some miners attached the pumps to their clothing during sampling, while others
attached them to the continuous miners. 16 FMSHRC at 866. Urling used two types of
continuous miners, Lee-Norse and Joy. Id. The judge found that the dust dislodgment patterns
could have been caused or contributed to by attachment of the sampling head to the Lee-Norse
miners, which vibrated while cutting coal. Id at 882. However, he concluded that changes in the
dust deposition patterns on Urling filters after the void code date were not due to changes in
handling by section foremen or miner operators or helpers, although he noted that some Urling
foremen kept a closer eye on dust pumps after learning ofthe MSHA investigation. Id at 882,
898.
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The judge made findings regarding factors that could have contributed to the decline of
AWCs at Urling. Jd at 882-87. He found that changes in handling practices ofESD personnel
during the spring of 1990 could have been a factor in the reduced incidence of AWCs. Jd at 884.
He found that Eget, whose handling of the sampling equipment was rougher than that of the
others, did not handle samples from April 9 to May 10, 1990, and that Snyder and the other
technicians exercised more care in their handling of the equipment, avoiding impacts to the hoses
because ofMSHA's investigation. Jd The judge concluded that, because dust deposits were
damper and less susceptible to dislodgment when scrubbers were in use, the installation of
scrubber systems on the continuous miners at Urling beginning in 1989 could have been a faet.:>r
in the decline ofAWCs. Jd at 882-83. With respect to sampling equipment, the judge foune. that
the Urling cassettes more probably than not had shorter filter-to-foil distances and this could have
been a factor in the decline of AWCs. Jd at 885-86.2°

On the basis of his Common Issues Decision, the judge determined that the dislodgment
patterns on the Urling filters could also have resulted from intentional tampering. Jd at 898. The
judge concluded that, if tampering occurred, it must have occurred at the ESD laboratory. Jd In
resolving whether the AWCs resulted from intentional acts at ESD, the judge analyzed the
scientific and statistical evidence and evaluated the testimony and credibility ofESD employees.
Jd

3. Scientific Evidence

Based on Mr. Thaxton's testimony, the judge concluded that the appearances of the cited
filters "did not result from normal sampling." 16 FMSHRC at 897 (emphasis added). The judge
was not persuaded, however, by Thaxton's reports and testimony asserting that the Urling AWCs
had been caused by intentional tampering. Jd The judge discounted Thaxton's analysis as to
causation because Thaxton's conclusions were "to a considerable extent subjective." Jd. His
tests were not conducted according to a written protocol based on systematic testing that related
specific dislodgment patterns to types of tampering. Jd. Additionally, the judge found that the
distinction Thaxton made between cited and no-call filters was "difficult to discern" and "tenuous
at best." Jd at 870-71,897.

20 The judge determined that a number of other factors, such as changes in MSHA's
AWC selection criteria and other mine conditions at Urling, including height of the coal seam,
roof stability, presence of a layer of rock in the coal seam, and changes in mantrips did not explain
the decline in Urling's A.WC rate. 16 FMSHRC at 882-87. The judge was unable to determine
whether. the section in the mine from which dust samples were taken affected the decline of
AWCs. Jd at 883. Although he found in the Common Issues Decision that pliability ofdust
pump hoses may be related to AWC formation, the judge was unable to conclude whether this
was a factor in the decline in AWCs at Urling. Jd at 886. He also noted that equipment changes
at ESD were ofquestionable significance. Jd at 884.
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The judge concluded, on the basis ofthe testimony ofDr. Marple and Dr. Lee, that 73 of
the cited Urling filters "resulted in whole or in part from reverse air flow through the filter." Id. at
898-900. The judge credited Lee's testimony that those filters showed comparatively slight
dislodgments from the central area, had no cones at the time the citations were issued, and had
slightly larger areas ofdust dislodgment. Id at 899. On that basis, he reasoned that the forces
responsible for the Urling AWCs were "relatively slight" and concluded that the reverse air forces
involved in the creation ofthose filters were "generally less" than the force associated with
deliberate blowing through the filter cassette. Id at 899-900. The judge also concluded that the
dust dislodgment patterns of the Urling filters "may have been influenced" by accidental and
incidental events involving impacts to the cassette and sampling assembly, as set forth in Dr. Lee's
mixed-mode theory. Id at 900; see id at 876-77.

As to the other two cited filters, the water stain filter No. 324842 and filter No. 325300,
the judge held that the Secretary's evidence was inconsistent and unconvincing and failed to
establish deliberate tampering. Id. at 900.

4. Statistical Evidence

The judge noted that the statistical experts, Dr. Miller and Dr. Ro.th, reached different
conclusions using the same data. 16 FMSHRC at 900. The judge agreed with Miller that there
was a sharp decline in Urling's citation rate on or about March 26, 1990, the date used by Miller
in his analysis. Id He concluded, however, that March 26, 1990, was not a logical cutoffdate
for examining changes in behavior at Urling because the evidence showed that ESD personnel and
Keystone management had become aware much earlier, in February 1990, ofMSHA's
investigation ofAWCs. Id He also found that there was an overall decline in Urling's citation
rate from September 1989 to April 1990. Id The judge agreed with Miller that dates of
manufacture ofthe cassettes "do not seem overall to explain aU the differences" in the AWC rate.
Id at 900. On the other hand, he agreed with Roth that manufacturing anomalies may have
affected AWC formation because, as Roth showed, 6QO.Io ofthe cited Urling cassettes were
manufactured on four consecutive work days in May and June 1989. Id at 900-01.

The judge was unable to conclude on the basis of the statistical evidence that the reduction
in the rate ofcited filters at Urling was related to MSHA's investigation. Id at 901.

5. Testimony ofESD Personnel

Preliminarily, the judge recognized that a large number ofmine operators and their agents
had pled guilty to criminal charges oftampering. 16 FMSHRC at 901. The judge summarized
the testimony ofemployees ofthe ESD laboratory during 1989 and 1990, aU ofwhom were
witnesses. Id. at 888-893. He determined that only Eget and Houck had any substantial
opportunity to tamper with the samples. Id at 901. The judge was impressed by the
backgrounds ofEget and Houck and by their forthrightness on the witness stand. Id at 902. He
credited their statements that they had not tampered with the dust samples submitted to MSHA.
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Id at 902-03. The judge found the Secretary's proffered motives for tampering by Eget and
Houck (to avoid penalties and resampling and the enormous cost of non-compliance) to be very
weak. Neither employee paid the R&P penalties, resampling would not have been a substantial
burden on ESD, and neither was involved in coal production or reported to a production
supervisor. Id at 902. He noted that they knew that tampering was illegal and that Eget, at least,
was aware that criminal sanctions could result from tampering. Id For the same reasons, he also
accepted as true the statements of the other dust technicians that they did not tamper with the
dust cassettes and further noted that they had little opportunity to tamper. Id at 901, 903.

Overall, the judge credited the testimony ofESD personnel, expressly taking into
consideration the evidence concerning handling ofdust samples at the mine and the testimony of
Thaxton, the scientists, and the statisticians. Id. at 903. He considered credibility determinations
with respect to ESD personnel to be of primary importance in his decision. Id

6. Judge's Conclusions

Based on the records in the Common Issues and Keystone trials, the judge concluded that
the Secretary "failed to carry his burden of proving by a preponderance of the evidence that the
weight of the 75 cited Urling filters was intentionally altered by Keystone." 16 FMSHRC at 903.
Accordingly, he vacated the Urling citations, denied the Secretary's petitions for civil penalties,
and dismissed the proceedings. Id The judge stayed all other Dust Cases until further order of
the Commission. Id.

n.

Disposition

A. Introduction

In his PDR, the Secretary sets forth 14 points oferror. He asserts that, in the Common
Issues trial, the judge imposed an improper burden of proof, which he also applied in Keystone.
In addition, he contends that the judge made incorrect scientific, statistical, and credibility
determinations as well as erroneous procedural rulings. The Secretary places the following issues
in contention and numbers them in the PDR as follows:

1. The judge misstated and misapplied the burden of proof in both proceedings. His use
of the wrong burden in the Common Issues Decision fatally tainted his analysis in Keystone. PDR
at 10-12 (addressed in section B., slip op. at 17).

2. The judge erred in failing to credit the opinions ofMr. Thaxton and Dr. Marple that
AWCs were more consistent with deliberate application of reverse air flow through filters than
with accidental events. PDR at 12 (addressed in section C. 2., slip op. at 26).
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3. The judge erred in crediting Dr. Lee's opinion that AWCs were more consistent with
accidental impact forces than with tampering. PDR at 12-14 (addressed in section C. 3., slip op.
at 29).

4. The judge erred in admitting the testimony ofDr. Com because his testimony was
improperly withheld from the Secretary during discovery. PDR at 14 (addressed in section C. 4.,
slip op. at 34).

5. The judge erred in relying upon the conclusions ofDr. Com as to accidental causation
ofAWCs because they lacked scientific foundation. PDR at 14 (addressed in section C. 4., slip
op. at 34).

6. The judge erred in Keystone in failing to give weight to evidence regarding the optional
quartz sampling program. PDR at 14 (addressed in section F. 2., slip op. at 59).

7. The judge erred in failing to appreciate that the statistical evidence supported
intentional tampering as the likely cause ofAWC formation. PDR at 15-16 (addressed in section
D., slip op. at 47).

8. The judge erred in his analysis of the statistical evidence in Keystone in focusing on
bimonthly sampling periods instead of on March 26, 1990, as the pertinent date for evaluating the
rates ofAWCs. PDR at 16 (addressed in section D. 2. b., slip op. at 55).

9. The judge erred in finding that "filter-to-foil" distance and other manufacturing
variables affected the likelihood of AWC formation. PDR at 16 (addressed in section C. 5., slip
op. at 37).

10. The judge erred in Keystone in admitting the testimony ofDr. Lee regarding water
sprays and scrubber systems because it was improperly withheld from the Secretary during
discovery. PDR at 17 (addressed in section C. 6., slip op. at 44).

11. The judge erred in Keystone in crediting the opinion ofDr. Lee over that ofDr.
Marple concerning the effects ofwater sprays and scrubber systems. PDR at 17 (addressed in
section C. 6., slip op. at 44).

12. The judge erred in concluding in Keystone that handling changes by the ESD
personnel explained a decline in AWCs on or about March 26, 1990. PDR at 18 (addressed in
section F. 1., slip op. at 58).

13. The judge erred in Keystone in his analysis of the credibility of the ESD witnesses.
PDR at 18-20 (addressed in section F. 3., slip op. at 60).
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14. The judge erred in excluding evidence of criminal tampering with dust samples by
other individuals and entities. PDR at 20-21 (addressed in section E., slip op. at 55).

B. Burden ofProofl1

1. Judge's Conclusions

The judge, in the Common Issues Decision, set forth his conclusion that the Secretary had
failed to carry his burden ofproving, by a preponderance ofthe evidence, that an AWC
established that the operator "had intentionally altered the weight of the filter" or that "deliberate
conduct on the part of the cited mine operators is the only reasonable explanation for the cited
AWCs." 15 FMSHRC at 1521.

In the Keystone Decision, the judge, noting that the burden ofproofwas the same as in the
Common Issues Decision, set forth his conclusion that the Secretary had the burden ofproving,
by a preponderance ofthe evidence, that the Urling filters resulted from intentional tampering. 16
FMSHRC at 895.

2. Parties' Contentions

The Secretary contends that the judge imposed an improper burden ofproof in both
proceedings. PDR at 10-12. He argues that the judge erred in the Common Issues Decision in
requiring him to prove that "deliberate conduct on the part of the cited mine operators is the only
reasonable explanation for the cited AWCs." IS FMSHRC at 1521 (emphasis added); PDR at 7.
The Secretary asserts that this is a burden of proofgreater than the preponderance of evidence
standard and that the judge required the Secretary to prove that there was no contradictory
evidence or explanation regarding the basic propositions the Secretary sought to establish. S. Br.
at 30-35.22 The Secretary asserts that, by using the "only reasonable cause" formulation, the
judge imposed a burden ofproof that was greater than the burden in criminal cases. Id. at 31-32;
Oral Arg. Tr. 208-09. The Secretary argues that, under the preponderance standard, he should
have been required to show only that the propositions sought to be established were more likely
true than not. S. Br. at 32; S. Reply Br. at 2-3.

21 This section addresses Issue No. 1 in the PDR.

22 "S. Br." refers to the Secretary's Brief, filed September 26, 1994. "S. Reply Br." refers
to the Secretary's Reply Brief, filed December 23, 1994. "K. Br." refers to Keystone's Brief, filed
November 14, 1994. "I. Br." refers to Respondent Intervenors' Brief, filed November 23, 1994.
"S. P.R. Br. (C.I.)" refers to the Secretary's Posthearing Brief, filed April 30, 1993, after the
Common Issues trial.
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.<eystone and the Intervenors respond that the judge explicitly adopted the preponderance
standard in his decisions and properly applied that standard. They argue that the Secretary has
confused the burden of proofwith the issue to be decided in the Common Issues trial, i.e.,
whether AWCs could only have resulted from deliberate acts. They assert that the judge properly
found that the evidence did not support a finding that intentional tampering was the only
reasonable explanation. K. Br. at 12... 19; I. Br. at 20-25.

3. Development of the Common Issue

On July 1, 1992, a group ofoperators moved for consolidation ofall Dust Cases for
purposes ofa separate trial on the issue ofcausation of AWCs. They asserted that the basic issue
common to all the citations was whether "the existence ofan AWC dispositively prove[d] that an
operator intentionally altered the weight ofa respirable dust sample." Contestants' Mot. for
Cons. and Separate Trial at 2. The Secretary opposed the consolidation as well as the operators'
statement of the issue. S. Statement in Opp'n to Contestants' Mot. for Cons. filed July 15, 1992
("S. Opp'n"), at 1-2.

At a pretrial conference on July 17, 1992, the Secretary's counsel requested a
"bellwether" trial involving a large company with a number ofcitations. Tr. 6, 11-12 (prehr'g
Coni July 17, 1992). The Secretary contended that it was imperative to resolve the standard of
proofand how "the issue is to be framed within that standard of proof." Id at 33. The Secretary
argued that the major issue in the proceedings was whether the weight ofa cited filter had been
altered while in the custody or control of the opera~or and maintained that the issue ofwhether a
deliberate or accidental act caused the alteration was relevant only to the penalty. Id at 27-28.
The operators responded that, in order to establish a violation under the cited regulatory
provisions, the Secretary had to establish a deliberate act by the operator. Id at 40.

The Secretary subsequently withdrew his opposition to a common issues trial. S.
Statement of the Issues and Trial Proposal filed Aug. 7, 1992 ("S. Statement") at 1. The
Secretary urged that, in order to be useful, the common issues trial must include all operators and
be binding on all parties. Id at 13. As before, the Secretary argued that, to prove a violation, he
was not required to prove that intentional tampering occurred but only that a weight alteration
occurred while the filter was within the operator's control.23 Id. at 3-10. The operators again
asserted that the issue to be determined was whether an AWC proved that an operator
intentionally altered the weight ofa respirable dust filter. Contestants' Br. in Resp. to Judge's
Prehr'g Conf. filed Aug. 7, 1992, at 28.

23 The Secretary asserted that three issues should be determined: (1) whether it was
established, by a preponderance of the evidence, that the weight of the cited filters was altered;
(2) whether it was established, by a preponderance ofthe evidence, that the weight alteration
occurred while the samples were in the control ofthe operator; and (3) whether the proposed
penalty was appropriate in light of the level of negligence exhibited. S. Statement at 2.
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In the Augus· 1992 Order, the judge noted the sharp disagreement that had emerged
recently between the. parties as to the basic issue presented for resolution. 14 FMSHRC at 1511.
He also stated that "whatever [the Secretary's] position on what is necessary to prove a violation
of the standard in the abstract, [he] has clearly taken the position ... that the violations resulted
from deliberate acts.,,24 Id at 1513. Rejecting the Secretary's assertion that he should not be
required to prove intentional conduct, the judge found that, by the plain meaning of section
209(b), a violation was established by proving that an operator intentionally altered the dust on a
filter. Id at 1513-16. He held that, "as a matter oflaw the accidental, unintentional altering
(changing, reducing) the weight ofa filter cassette while the cassette is in the custody ofthe mine
operator is not a violation ...." Id at 1515-16. Citing the burden oftrying each case separately,
the judge consolidated the Dust Cases for the purpose oftrying the issue common to all. Id at
1511. The judge delineated the issue to be determined as "[w]hether an abnormal white center
(AWC) on a dted filter cassette establishes that the operator intentionally altered the weight of
the filter," and further specified that "the Secretary has the burden ofestablishing [his] case by the
preponderance of the evidence." Id at 1517.

On August 24, 1992, the Secretary filed a Motion for Reconsideration and Clarification of
the August 1992 Order ("S. Mot. for Recons."), in which he challenged the judge's interpretation
of the Secretary's regulations to require proofofintentional conduct. S. Mot. for Recons. at 2-3,
6.

Ina September 8, 1992, order ("September 1992 Order"), the judge denied the motion for
reconsideration and repeated his conclusion that "the accidental, unintentional altering (changing,

24 As support for this statement, the judge referenced the citations, in which the Secretary
uniformly alleged the operators' negligence level as "reckless disregard," and his proposed
penalties, which ranged from $1,000 to $1,800 for violations ofsections 70.209(b) and 71.209(b)
and $10,000 for each violation of section 90.209(b). 14 FMSHRC at 1512. (In his closing
arguments in Keystone, the Secretary argued for a fine of $5,000 for each violation of section
70.209 (b). K. Tr. 4321.) The judge also noted that, in his Response to the First Set of
Interrogatories, dated January 10, 1992, propounded by Utah Power and Light Co. ("Resp. to
Interrog."), the Secretary responded affirmatively to the question: "State whether it is the
Secretary's contention that the alleged AWC on the cited sample could not occur in any manner
other than by the intentional act ofan individual." 14 FMSHRC at 1513, citing Resp. to Interrog.
No. 17(h) at 12. In addition, the judge relied on Thaxton's deposition testimony:

Q. Okay. So that you believe that the phenomenon described in those
citations resulted from deliberate dust removal; correct?

A. It resulted from a deliberate act, yes.

14 FMSHRC at 1513-14, quoting Thaxton Deposition (July 25, 1991) at 310-12.
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reducing) the weight ofa filter cass ~tte while the cassette is in the custody of the mine operator is
not a violation ...." 14 FMSHRC 1675, 1676 (September 1992) (AU). The judge stated:

The purpose of the common issues trial is to receive evidence
concerning this allegation [so] that I may determine whether or not
the AWCs on the cited filters can only have resulted from such
deliberate acts. (emphasis added).

Id at 1677. At the outset of the Common Issues trial, the judge again stated that, to prevail, the
Secretary must prove, by a preponderance ofthe evidence, that an AWC establishes that the mine
operator intentionally altered the weight of the filter. Tr. 7.

The Secretary did not appeal, either in a petition for interlocutory review (29 C.F.R.
§ 2700.76) or in his PDR giving rise to this proceeding, the judge's ruling that, in order to prove a
violation, the Secretary WIS required to prove deliberate acts. Section I I3(d)(2)(A)(iii) provides:
"If [petitions for review are] granted, review shall be limited to the questions raised by the
petition." 30 U.S.C. § 823(d)(2)(A)(iii). Consequently, that determination is not in issue in this
proceeding.

4. Judge's Formulation and Application of the Burden ofProof

a. Applicable Legal Principles

The Mine Act imp Jses on the Secretary the burden ofproving each alleged violation by a
preponderance ofthe credible evidence. Garden Creek Pocahontas Co., I I FMSHRC 2148,
2152 (November 1989). The preponderance standard, in general, means proof that something is
more likely so than not so. See 3 Edward 1. Devitt et al., Federal Jury Practice andInstructions
§ 72.01 (1987); 2 Kenneth S. Brown et aI., McCormick On Evidence § 339, at 439 (4th ed.
1992); Hopkins v. Price Waterhouse, 737 F. Supp. 1202, 1206 (D.D.C. 1990). The Supreme
Court, in Concrete Pipe, 124 L. Ed. 2d at 563, relied on by the judge, 16 FMSHRC at 895,
explained that "[t]he burden of showing something by a 'preponderance ofthe evidence/ the most
common standard in the civil law, simply requires the trier offact 'to believe that the existence of
a fact is more probable than its nonexistence before [he] may find in favor of the party who has
the burden to persuade the (judge] of the fact's existence.''' See also 2 McCormick § 339, at 439
n. 12, citing Model Code ofEvidence, Rules 1(3) & (5).

b. Burden ofProofin Common Issues Decision

The Common Issues Decision fully supports the judge's application ofthe proper burden
of proof We find that, in his rulings prior to and during the trial as well as in his decision, the
judge appropriately articulated the appropriate burden. Based on our review ofthe record, we
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conclude that the judge also properly applied the l·urden. Further, the judge's use of the phrase
"only reasonable explanation" addressed the Secretary's argument, not the burden ofproof

In the September 1992 Order, the judge ordered the Common Issues trial to receive
evidence on which to base a determination ofwhether AWCs can only have resulted from
deliberate conduct. 14 FMSHRC at 1677. At the commencement of the trial, the judge stated
that, in order to prevail, the Secretary must prove by a preponderance ofthe evidence that dust
cassettes with AWCs were caused by mine 0perators intentionally altering their weight. Tr. 7.
The Secretary, in his Posthearing Brief and Proposed Findings ofFact, argued that he had
established that the "only reasonable explanation" for the AWCs was intentional tampering.
S.P.H. Br. (C.I.) at 1-2,224.

In his decision, the judge reiterated that the "Secretary has the burden ofproof' and that
this burden requires that the Secretary prove by a "preponderance ofthe evidence that (1) the
term 'AWC' has a coherent meaning and was consistently applied; (2) the cited AWCs can only
have resulted from intentional acts; and (3) the AWCs resulted in weight losses in the cited
filters." 15 FMSHRC at 1463-64. The judge addressed both the issue and the Secretary's "only
reasonable explanation" language in his decision:

1. The Secretary ... failed to carry his burden of proving by a preponderance ofthe
evidence that an AWC on a cited filter establish[ed] that the mine operator intentionally
altered the weight of the filter.

2. The Secretary ... failed to carry his burden of proving by a preponderance ofthe
evidence that deliberate conduct on the part of the cited mine operators [was] the only
reasonable explanation for the cited AWCs.

Id at 1521. The two-part holding reveals that, first, the judge addressed the issue being tried in
the Common Issues trial, i.e., whether the existence ofan AWC established deliberate conduct,
and generally concluded that the Secretary had not shown that it was more likely than not that an
AWC established that a mine operator intentionally tampered with the filter. Second, the judge
addressed the Secretary's argument that he had proven deliberate conduct was the only
reasonable explanation for AWCs and found that the Secretary had failed to prove such assertion
by a preponderance of the evidence. The Secretary now argues that we should reverse the judge
for addressing the issue being tried and for responding to the Secretary's argument as set forth in
his posthearing brief

In arguing that the judge's reference to the "only reasonable explanation" for AWCs was
reversible error, the Secretary has confused the burden ofproofarticulated by the judge with his
statement oftpe central issue to be determined in the Common Issues trial. The issue, as set forth
in the September .1992 Order, was whether the presence of an AWC, by itself, indicated that
tampering had occurred. 14 FMSHRC at 1677. As the judge explained: "[t]he basic issue to be
determined in the common issues trial is whether an AWC on a cited filter establishes per se that
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the mine operator intentionally altered the weight of the filter." 15 FMSHRC at 1464 (emphasis
added). We believe the judge appropriately exercised his discr~i:ion in setting forth that issue for
determination in the Common Issues trial. Had per se violations been established, mine specific
trials could have been avoided, except as to issues other than the violation, e.g., negligence and
penalty. The determination sought by the Secretary in this review proceeding (that he had shown
by a preponderance of the evidence that it was more likely than not AWCs were the result of
deliberate conduct) would not have obviated the need for rrune specific trials on the issue of
whether each particular operator had intentionally altered the weight ofa filter and, thus, violated
section 209(b).15 When he determined the issue to be decided in the Common Issues trial, in the
August 1992 Order, the judge was endeavoring to avoid such protracted litigation. See 14
FMSHRC at 1511.

Contrary to the Secretary's assertion, S. Br. at 31-33, the judge did not require that the
Secretary eliminate all other causes of AWCs. Application of the preponderance standard
necessarily required an examination of the evidence as to other possible causes ofAWCs. The
judge weighed the evidence and concluded that the Secretary simply had not shown that it was
more likely than not that an AWC established that a mine operator had engaged in tampering. He
stated: "Weighing the conflicting opinions and considering all the evidence of record, especially
the systematic studies of the experts, I conclude that the evidence does not establish that the
AWCs resulted from deliberate mishandling." 15 FMSHRC at 1521.26 The judge found that the
Secretary failed to carry his burden ofproof, which he correctly characterized as the
preponderance of the evidence standard, because "too many other potential causes for the dust
dislodgment patterns on the cited AWCs" existed.' Id. at 1521-22. The judge thus determined
that the Secretary's evidence did not have such "convincing force" that what he was required to
prove (that AWCs were the result of deliberate tampering) was "more likely true than not true."
See, e.g., Merzon v. County ofSuffolk, 767 F. Supp. 432, 444-45 (E.D.N.Y. 1991); St. Paul Fire
&Marine Ins. Co. v. United States, 6 F.3d 763,769 (Fed. Cir. 1993); 16 FMSHRC at 896.

The Secretary also argues that, contrary to the judge's statement, his position early in the
case was that intentional tampering was the most likely, but not necessarily the only, cause of
AWCs. S. Reply Br. at 3 n.3; S. Letter to Comm'n dated April 4, 1995, at 2. Although the judge

25 In his Motion for Reconsideration of the August 1992 Order, the Secretary
acknowledged as much. He noted that a decision in the Common Issues trial establishing only a
presumption that AWCs are more likely than not the result of deliberate conduct would do little
to advance the litigation. S. Mot. for Recons. at 12.

26 The Secretary complains that the judge erred by failing to assign probability factors to
the possible causes ofAWCs. See Oral Arg. Tr. 43-44, 48-49. It was not necessary for the judge
to determine the level of probability for each possible cause. Rather, the Secretary had
responsibility for proving that AWCs resulted from intentional tampering; the judge had only to
decide whether the Secretary succeeded in proving that by a preponderance of the evidence. The
judge determined the Secretary had not.
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referenced the Secretary's earlier allegations of deliberate conduct as evidenced by the allegations
set forth in the citations, the size ofhis penalty proposals, his responses to int~rrogatories, and
Mr. Thaxton's deposition testimony,27 the judge did not rely on those allegations in determining
that deliberate conduct must be shown in order to prove a violation. llather, he relied on the plain
language ofthe regulation. 14 FMSHRC at 1513-16. Thus, irrespective ofthe Secretary's
position on whether deliberate conduct need be proven, the judge concluded, based on the plain
language ofthe regulation, that deliberate conduct was a necessary elClllf:nt in proving a violation
of section 209(b). In view ofthat determination, the judge appropriately exercised his discretion
in seeking to determine, by way ofthe Common Issues trial, whether the existence ofan AWC, in
itself, established deliberate conduct.

The Secretary did not appeal the judge's determination that deliberate conduct must be
proven to establish a violation of section 209(b) and, consequently, that determination is not in
issue in this proceeding. 30 U.S.C. § 823(d)(2)(A)(iii). As noted, he did not seek interlocutory
review, pursuant to the Commission's Procedural Rules (29 C.FiR. § 2700.76), of the August
1992 Order or the September 1992 Order, which set forth the central issue and the burden of
prooffor the Common Issues trial.

c. Burden ofProof in Ke.ystone Decision

We disagree with the Secretary's assertion that the judge erred U to the burden ofproof
in the Common Issues trial and that this error ''fatally tainted his entire evaluation ofthe evidence"
in Keystone. S. Br. at 34. The judge used the p,hrase, "only reasonable explanation," in the
Keystone Decision solely in recounting his holdings in the Common Issues Decision. 16
FMSHRC at 861.ZI The judge did not require the Secretary to prove that the cited AWCs could
only have resulted from deliberate tampering. Rather,he expressly recognized that the Secretary
bore the burden of proving by a "preponderance ofthe evidence that I(eystone tampered with the

27 We also note the Secretary's allegation ofdeliberate ta.mperins set forth in the Special
Assessment Findings issued to all respondents when the penalties were proposed for the contested
violations. See 14 FMSHRC at 1512.

ZI In Keystone, the judge stated:

On the basis ofall the evidence introduced in the common
issues trial, I concluded that the Secretary failed tQ ewy his burden
ofproving by a preponderance ofthe evidence ... that deliberate
conduct on the part ofthe cited mine operators is the only
reasonable explanation for the cited AWCs.

16 FMSHRC at 861.
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cited samples." Id at 896. Relying on Concrete Pipe, the judge specifically discussed the
meaning ofthat term:

The burden of proving by a preponderance of the evidence requires
the party bearing the burden to convince the trier offact "that the
existence ofa fact is more probable than its nonexistence ...."

Id. at 895, quoting 124 L. Ed. 2d at 563. As noted, he also correctly explained that, in order to
preponderate, the evidence must be sufficient to convince a trier of fact that the proposition
asserted is more likely true than not true and that, where the evidence is equally balanced, the
plaintiff has failed to meet his burden. 16 FMSHRC at 895-96, citing Hopkins, 737 F. Supp.
1202; Merzon, 767 F. Supp. 432; Smith v. United States, 557 F. Supp. 42 (W.D. Ark. 1982),
aff'd, 726 F. 2d 428 (8th Cir. 1984). Thus, in Keystone, the judge clearly indicated that he
understood the preponderance standard and correctly construed that standard to mean nothing
more than proofthat a proposition is more probable than not. See 16 FMSHRC at 895-96.29

According to the Secretary, the judge's statement that the "same evidentiary burden"
applied in both the Keystone and Common Issues trial implies that a standard of proof higher than
preponderance was applied in Keystone. S. Br. at 34-35. In our opinion, the judge's language
merely indicates that in both cases he applied the preponderance of the evidence standard in
determining whether the Secretary had proven that the AWCs resulted from intentional
tampering. Except where he repeated his conclusions from the Common Issues Decision, the
judge did not incorporate into Keystone the language articulating the issue disposed of in the
Common Issues Decision, Le., whether an AWC establishes that an operator intentionally altered
the weight of the filter. See 16 FMSHRC at 861; 15 FMSHRC at 1464, 1521. References by the
judge in the Common Issues Decision to "only reasonable explanation" addressed the issue before
him and the Secretary's argument, and were not a departure from the preponderance of evidence
standard. We conclude that the judge correctly applied the preponderance standard in Keystone.

In sum, we conclude that the judge correctly applied the preponderance of the evidence
standard in both the Common Issues and Keystone Decisions.

C. Scientific Issues

1. Introduction

The judge considered the entire record before him in making factual findings and in
reaching conclusions in his Common Issues Decision and in his Keystone Decision. 15 FMSHRC

29 We note that the Secretary was in the same position at the commencement of the
Keystone trial as he would have been had the judge not consolidated the Dust Cases and held the
Common Issues trial. He was required to prove, by a preponderance of the evidence, that
Keystone's AWCs were caused by deliberate tampering.
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at 1456, 1521; 16 FMSHRC at 903. Many of his findings were drawn from the reports and
testimony ofcredited experts. On review the Secretary raises a number of issues concerning the
judge's admission and crediting ofthe scientific evidence presented by the expert witnesses to
explain the causes ofAWCs. Specifically, the Secretary contends that the judge erred in failing to
credit Mr. Thaxton's and Dr. Marple's opinions that the appearances ofAWCs were consistent
with blowing air into the filters; in crediting Dr. Lee's opinion that AWCs were consistent with
accidental impacts; in admitting and relying on Dr. Com's opinion that accidental events were the
likely cause ofAWCs; in analyzing evidence offilter manufacturing variables; and in admitting
and crediting Dr. Lee's testimony on the effect ofwater sprays and scrubber systems on the
susceptibility ofAWC formation. PDR Issues 2,3,4,5,9, 10, and 11.

In considering the issues raised by the Secretary's petition, we are guided by principles
established under Rule 702 ofthe Federal Rules ofEvidence: "If scientific, technical, or other
specialized knowledge will assist the trier offact to understand the evidence or to determine a fact
in issue, a witness qualified as an expert by knowledge, skill, experience, training, or education,
may testify thereto in the form ofan opinion or otherwise." Fed. R. Evid. § 702. "Expert
witnesses testify to offer their scientific opinions on technical matters to the trier of fact." Cyprus
Tonopah Mining Corp., 15 FMSHRC 367,372 (March 1993), quoting Asarco, Inc., 14
FMSHRC 941, 949 (June 1992). "Unlike an ordinary witness, . .. an expert is permitted wide
latitude to offer opinions, including those that are not based on first-hand knowledge or
observation." Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. , 113 S. Ct. 2786,
125 L. Ed. 2d 469,482 (1993).

All the witnesses who testified in technical or scientific areas were accepted by the judge
as experts in their respective fields. The qualification of experts and the admission oftheir
testimony are matters within the discretion ofthe trial judge. Coleman v. Parkline Corp., 844
F.2d 863, 866 (D.C. Cir. 1988); Polk v. FordMotor Co., 529 F.2d 259,271 (8th Cir. 1976), cert.
denied, 426 U.S. 907 (1976). "In the absence of clear error, as a matter oflaw, the trial judge's
decision [as to a witness's qualification to express an opinion] will not be reversed." Payton v.
Abbott Labs, 780 F.2d 147, 155 (1st Cir. 1985), quoting A. Belanger &Sons, Inc. v. United
States, 275 F.2d 372,376 (1st Cir. 1960). Under an abuse ofdiscretion standard, "a trial court's
decision [to admit expert witness testimony] will not be disturbed unless the appellate court has a
definite and firm conviction that the lower court made a clear error ofjudgment or exceeded the
bounds ofpermissible choice in the circumstances." Post Office v. Portee, Inc., 913 F.2d 802,
897 (10th Cir. 1990), quoting United States v. Ortiz, 804 F.2d 1161, 1164 n.2 (10th Cir. 1986).

"[T]he resolution ofconflicting testimony, including that ofexpert witnesses, is for the
trier offact." Jackson 1'. Hartford Accident andIndemnity Co., 422 F.2d 1272, 1275 (8th Cir.
1970) (citation omitted). Ifthe opinions ofexpert witnesses in a proceeding conflict, the judge
must determine which opinion to credit, based on such factors as the credentials ofthe expert and
the scientific bases for the expert's opinion. Cyprus Tonopah, 15 FMSHRC at 372 (citation
omitted). "[A] trial judge must ensure that ... scientific testimony or evidence admitted is not
only relevant, but reliable." Daubert, 125 L. Ed. 2d at 480. Further, the bias ofan expert witness
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is a proper matter for the judge to consider in determining the weight to be given the expert's
opinion. See United States v. Cutler, 58 F.3d 82S, 836 (2d Cir, 1995). "[A]n ALJ has substantial
latitude in choosing between conflicting expert testimony." L & J Energy Co. v. Secretary of
Labor, 57 F.3d 1086, 1088 (D.C. Cit. 1995); accord Cyprus Tonopah, IS FMSHRC at 373. The
judge's decision to credit the opinion ofone expert over the opinion ofanother expert is
reviewable under an abuse ofdiscretion standard. Chapman v. United States, 169 F.2d 641,645
(9th Cit. 1948), cert. denied, 33S U.8,·860 (1948) (citations omitted); see also Autoskill, Inc. v.
National Educ. Suppon..\Y$., 994 P.2d 1416, 1493 (10th Cir. 1993); An",Son Corp. v. Holland
America Ins. Co., 767 F.2d 700, 702·03 (lOth Cit. 1985) (when "evidence consisted primarily of
a 'battle ofexperts, '" resolution was the appropriate province ofthe trial court and appellate
court was "loath to disturb" a finding based on such a resolution). Accord Cyprus Tonopah, 15
FMSHRC at 373.

In reviewing a judge's facftUal determinations drawn from credited testimony, including
expert testimony, the Commission is bound by the terms ofthe Mine Act to apply the substantial
evidence test. See 30 U.S.C. § 8~3(d)(2XA)(ti)(I). The tenn "substantial evidence" means "such
relevant evidence as a reasonable mind might accept as adequate to support [the judge's]
conclusion." Rochester &: Pittsbtirgh Coal Co., 11 FMSHRC 2159,2163 (November 1989),
quoting Consolidated EdlSlin Co, v. NLRlJ, 305 U.S. 197,229 (1938). "IIfan] ALJ providers] an
explanation ... for disregardiitl [other evidence], the expert testimony alone could have
constituted substantial evidence in support of the conclusion." L &J Energy, 57 F.3d at 1088.

2. Judie's R~e¢tionofMc. Thaxton's Opinion on AWC Causation3O.
The judge concluded that Urling'5 AWCs did not result from nonnal sampling; something

happened in the mine or thereafter to cause the abnonnal appearances. 16 FMSHRC at 897. He
found Thaxton's conclusionuhat the cause was intentional tampering "to a considerable extent
subjective." He noted that !haxton's testing was unscientific and that his distinction between
cited and no-call filters was "tetlUOUS at best." The judge was "not able to conclude on the basis
ofThaxton's reports and testimony that the abnonnal appearances on the Urfing filters were
caused by intentional tampering." fa

In his PDR, the Secretary asserts that the judge erred in failing to credit the findings of
Mr. Thaxton and Dr. Marple31 that "the appearances ofcited AWC filters at Urfing were more
consistent with appearances generated . . . by deliberately blowing reverse air . . . than by
appearances generated by simulated accidental events." PDR at 12. In support, the Secretary
argues that the judge's rejection ofThmon's opinion as to the cause ofAWCs was based, in

30 This section addresses Issue No.2 in the PDR.

31 The Secretary has offered no support in his briefs for his assertion that the judge erred
in failing to credit Dr. Marple's opinion. Consequently, we do not address it. ASARCO Mining
Co., 15 FMSHRC 1303, 1304 n.3 (July 1993).
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critical part, on his no-call findings. Id; S. Br. at 55. He takes issue with the judge's
detennination that Thaxton's reasons for citing no-call filters were "tenuous at best" and not "an
appropriate exercise ofagency discretion." S. Br. at 55-56. The Secretary contends that the no
call designation was a reasonable way of handling a few questionable filters and that a decision
not to cite those filters was a reasonable exercise ofMSHA's discretion. Id. at 59. Keystone
counters that the judge rejected Thaxton's testimony in large part because ofhis failure to provide
a scientific basis for his conclusions and because ofhis bias. K. Br. at 64-69. According to
Keystone, the judge's rejection ofThaxton's opinion was justified by the record. Id. at 64, 69,
112-18.

The judge did not err in declining to conclude, based on Thaxton's opinion, that
intentional tampering caused AWCs. He found Thaxton's testing to be subjective and non
systematic, and not conducted with any scientific rigor. 16 FMSHRC at 897; 15 FMSHRC at
1473. The judge noted, in comparing Thaxton's background to the "impressive credentials" of
Lee and Marple, that Thaxton "is not a scientist ...." 16 FMSHRC at 898. Thaxton did not use
written criteria to distinguish normal filters from those he considered abnormal, Tr. 133, nor did
he prepare a "comprehensive written protocol based on scientific testing relating specific
appearances to different kinds of tampering." 16 FMSHRC at 897. None ofhis tests were based
on a written protocol. Tr. 123. No written report of his 1983 or 1989 tests was introduced into
evidence.32 He did not recall the number of filter cassettes he had tested in 1983, but estimated
that "between 25 to 50 filters ... were played with to see how they would behave." Tr. 110.
Nor did Thaxton subject the 1983 test filters to impact forces in an attempt to determine the
potential for dust dislodgment patterns as a result ofaccidental events. Tr. 119, 123. Thaxton
kept no records as to the particulars of his examinations, such as whether he reviewed the filters
from the reverse side or with a magnifying glass. Tr. 619-21. He failed to note the characteristics
that initially caused him to cite a particular filter. Tr. 611, 628; see also Tr. 619-21. We conclude
that the judge did not abuse his discretion in determining, on the basis of this evidence, that
Thaxton's opinion on the causes ofAWCs was not sufficiently grounded in reliable scientific
evidence to support a conclusion ofdeliberate tampering. "[A] trial judge must ensure that ...
scientific testimony or evidence admitted is not only relevant, but reliable." Daubert, 125 L. Ed.
2d at 480; Cyprus Tonopah, 15 FMSHRC at 372 (in evaluating an expert's opinion, ajudge may
properly focus on the scientific basis for that opinion).

32 Thaxton keptinadequate records ofhis tests. He maintained no data on the 1983
testing other than one page containing eight to ten of the actual filters with the weight recorded
before and after application of reverse air flow. Tr. 110, 118-19. At trial, Thaxton was
questioned regarding photographs of some test filters he created in 1991, but he was unable to
identify the specific mechanism that caused the filter appearances in the photographs because he
kept no records of that testing. Tr. 109-10, 120-22.
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The Secretary asserts that the judge erred in discounting Thaxton's testimony based on a
lack of distinction between cited and no-call filters. 33 Denying that the similarity between cited
and no-call filters was the result of inconsistency on MSHA's part, the Secretary claims
prosecutorial discretion and points to evidence of other factors that sometimes determined
Thaxton's decision on whether filters should be cited. S. Br. at 56-60. The Secretary states that
Thaxton considered whether the same operator had submitted other filters with AWCs and
whether those filters were submitted at or near the time ofother AWC submissions. K. Tr. 1174
76. Thus, if a questionable filter wu the only unusual filter submitted by an operator, Thaxton
was not likely to cite it. K. Tr. 1172-73. On the other hand, a questionable filter was cited if
similar filters had been submitted by that operator within a short time period. K. Tr. 1174-76. If
a questionable filter was submitted by an operator who had submitted a number offilters with
AWCs, Thaxton considered that filter to demonstrate tampering. K. Tr. 917-18. Thus, it appears
that, in evaluating marginal patterns ofdust dislodgment, Thaxton's reliance on an operator's
other filters exaggerated differences in citation rates between operators and differences in citation
rates over time. Thaxton's procedure provides further evidence that the judge was well within his
discretion in finding Thaxton's determinations to be non-systematic and lacking in scientific rigor
and in discounting Thaxton's opinion as to the causes of AWCs.

The judge, in determining that Thaxton's testimony was not sufficiently objective to
support a determination to cite an operator with deliberate conduct, also referenced
Thaxton's own testimony that: "[t]he no-call filters do not exhibit th[e] degree otdust removal
that I would feel comfortable ... saying that there is a citation to be issued." Tr. 139; 15
FMSHRC at 1466; 16 FMSHRC at 897. This testimony reveals both the imprecision and
subjectivity in Thaxton's determinations and proviaes support for the judge's decision to give
diminished weight to his opinion testimony as to the causes of AWCs. As noted by the judge,
decisions to charge operators with deliberate tampering must be based on "more objective
standards." 16 FMSHRC at 897.

The judge also gave diminished weight to Thaxton's determination as to causation of
AWes because "he was not a disinterested witness." Id at 872; 15 FMSHRC at 1473. He had
been employed by MSHA for 16 years as an industrial hygienist. 15 FMSHRC at 1473; Gov't
Ex. 344. Thaxton determined the issuance ofeach citation. 16 FMSHRC at 859. We conclude
that, in evaluating Thaxton's testimony, the judge properly considered the fact that Thaxton was
not disinterested. The bias ofan expert witness is a proper matter for a court to consider in
weighing the expert's opinion. See Cutler, 58 F.3d at 836.

33 Dr. Lee testified that many ofthe Urling filters were indistinguishable from no-calls. 16
FMSHRC at 876; K. Ex. 2001, at 3. The judge himselfobserved filters at issue in both the
Common Issues and Keystone trials. 15 FMSHRC at 1468; 16 FMSHRC at 869.
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I
We conclude that the judge did not abuse his discretion in detennining that Thaxton's

opinion was not sufficiently grounded in reliable scientific evidence nor sufficiently objective and
disinterested to support a detennination ofdeliberate tampering.

3. Judie's Creditini ofDr. Lee's Opinion on AWC Causation34

In his Common Issues Decision, the judge found that AWCs could have resulted from
intentional acts. 15 FMSHRC at 1513. Crediting the opinion testimony ofDr. Lee and other
operator experts, he also found that AWCs could have resulted from accidental and incidental
impacts to the cassette and hose. Id at 1513-14. He found that many ofthe filters subjected to
impact tests exhibited dust dislodgment patterns indistinguishable from cited filters. Id at 1514.

In his Keystone Decision, the judge concluded that 73 of the 75 cited filters resulted in
whole or in part from reverse air flow, but that the forces involved were "generally less than those
created by deliberate blowing through the filter cassette." 16 FMSHRC at 900. He found that
none ofthe Urling filters exhibited cones and that this indicated only slight impact forces had
created the dislodgments. Id at 899-900. The judge further concluded that the "dust
dislodgment patterns may have been influenced by impacts to the cassettes or sampling assemblies
as well as reverse air though the cassettes," as described in Dr. Lee's mixed-mode theory. Id at
900.

In his PDR, the Secretary contends that the judge erred in crediting and relying on Lee's
opinion that AWCs were consistent with accidental impacts rather than intentional blowing
through filter cassettes. PDR at 12-13. In suppprt, he argues that the relative degrees offorce
involved in intentional blowing and accidental impacts had not been measured, that Lee's opinion
on his "coning theory" in the Keystone trial was inconsistent with his opinion in the Common
Issues trial, that his classification system was unreliable, and that the judge erred in crediting Lee's
opinion on causation ofAWCs while rejecting his opinion on MSHA handling. Id at 13-14. The
Secretary further argues that Lee's mixed-mode theory, advanced in Keystone, was unreliable and
that the judge erred in failing to provide adequate reason for crediting Lee's opinions. S. Br. at
64-75.

In support ofhis position that the judge erred in crediting Lee's opinion that AWCs were
consistent with accidentally caused impacts, the Secretary argues that Dr. Marple's testimony
provided clear evidence that the cited AWCs were consistent with intentional tampering and
inconsistent with accidental forces. S. Br. at 60. He points to Dr. Marple's testimony that his
experiments simulating accidental events produced few AWCs. Id. at 60 n.22.

Keystone counters that the record fully supports the judge's conclusions that the
dislodgment patterns on Urling filters may have been caused by impacts to the hoses, causing

34 This section addresses Issue No.3 in the PDR.
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reverse air pluses, as well as impacts to the cyclones, causing mechanical pulses, as set forth in
Lee's mixed-mode theory, and that these forces, which were weaker than those caused by
deliberate blowing, resulted in the absence ofcones on Urling filters and in dislodgment patterns
that were often larger and more diffuse than those caused by deliberate blowing. K. Br. at 74-79,
82-86.

Dr. Lee has a doctorate in solid state physics and is president and chief scientist of the
R. J. Lee Group, which had performed testing and research studies for numerous government
agencies and for private industry. 15 FMSHRC at 1470; Tr. 5923-48, 5935; R. Ex. 1001A. He
was 8('-cepted as an expert witness in physics, materials characterization and analysis, and
environmental monitoring. 15 FMSHRC at 1488. His opinion that AWCs could be caused by
accidental means was based on his Common Issues experiments, in which he generated more than
3,10( dust samples in the R. 1. Lee Group dust tunnel, using coal from various seams and
particles of similar size, shape, and aerodynamic diameter as found in coal mines. Id at 1489.
His samples were collected under controlled temperature and humidity. Id He also obtained
more than 650 samples from mines across the country. Id He then conducted a series of tests
involving impacts to the cyclones and hoses of dust sampling units, which produced filters with
AWCs. ld; R. Ex. 1001, at 11-13, R. Ex. 1002; see Tr. 6315-51. In addition to his reports and
testimony, Lee showed a videotape recording of three incidents ofa pump being dropped on a
hose, two ofwhich resulted in AWCs on the cassette filter. R. Ex. 1006. In the Keystone
proceeding, Lee refined his experiments and performed 55 tests in which carrying boxes were
dropped on sampling unit hoses; 40 AWC appearances, similar to those of the Urling filters,
resulted. K. Ex. 2002.

Lee's opinion as to accidental causation ofAWCs was also corroborated by other experts,
Dr. McFarland and Dr. Grayson, who testified that they had produced AWCs through impacts.
(McFarland) Tr. 4759-60, 49]5,5199-5200; (Grayson) R. Ex. 1014, at 16; Tr. 5551. McFarland
conducted a courtroom demonstration in which a 31-pound tool box was twice dropped on the
hose ofa sampling assembly and twice resulted in AWCs. 15 FMSHRC at 1503; Tr. 4877-80,
4887-88,4891,5187-90.

Moreover, the record shows that Dr. Marple, the Secretary's expert, came to realize that
impacts to hoses could result in AWCs. His first report, Gov't Ex. 280, failed to address the
effects of hose impacts or the effect offilter-to-foil distance on susceptibility to AWCs and he
performed further studies only after he learned of these phenomena from the operators' experts.
Tr. 2277, 2282. After performing hose impact tests, Marple retracted the conclusion set forth in
his first report that AWCs "could only occur by an intentional act." Gov't Ex. 280, at 7. In his
supplemental report, Marple concluded that "extreme mishandling" could cause AWCs.3

' Gov't
Ex. 282, at 14. Compare Gov't Ex. 280 with Gov't Ex. 282. Marple was able to replicate AWCs
by forcefully stepping on hoses. Tr. 2354-56; Gov't Ex. 282, at 6-7; see a/so Gov't Ex. 311. The

3' The changing nature ofMarple's opinions diminishes their weight. See, e.g.,
Kenbrooke FabriCS, Inc. v. HoIIandFabrics,lnc., 602 F. Supp. 151,154 (S.D. NY. 1984).
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Secretary, in his Reply Brie fto the Commission, concedes: "[A]s evidence was developed during
the course of discovery, tl.~ Secretary's understanding ofAWC fonnation also developed." S.
Reply Br. at 3 n.3.

Similarly, Mr. Thaxton reviewed Lee's experimental filters and detennined that 105 had
AWCs.36 Tr. 439, 445. Ofthose 105 filters, 40 had been fonned by cassette drop, cyclone drop,
hose impact, hose tread, or hose wrap - each a type offorceful contact. See Gov't Ex. 267,
Attach. 2; Tr. 7062-63. See also Tr. 577-78. Thaxton's testimony that 40 impact-caused AWCs
were citable also corroborates the evidence that accidental events could have caused the AWCs.

Thus, we conclude that the judge did not err in choosing to credit Lee's opinion over
Marple's to the contrary.

The Secretary also contends that Lee's testimony on coning in Keystone was inconsistent
with his testimony in the Common Issues trial. S. Br. at 61.37 In the Common Issues proceeding,
Lee stated that coning is not necessarily associated with AWCs, R. Ex. 1003, at 2; Tr. 6418-37,
and that deliberate reverse air flow is not necessary for the creation ofcones. R. Ex. 1003, at 5.
Leenptedthat cones were present on the MSHA inspectors' sample filters. Id. In Keystone, he
stated that "air blowing through filters using reverse air has a tendency to generate cones," K Tr.
3879; KEx.2001,at 7, and that, as a general proposition, deliberate reverse air flow involves
moreforce than accidental events. K Tr. 3988. Lee concluded that the slight dust dislodgment
ontnal1yoHhe lIfling filters indicated causation by a much smaller force than that generated by
deliberate reverse air. K Ex. 2001, at 5; see also 16 FMSHRC at 899. We find no discrepancy
between Lee's testimony in the Common Issues trial and his testimony in Keystone. In fact, Lee's
report .• in Keystone expressly hannonizes his conclusions with respect to the Urling filters with his
~etl~ral()bseryations in the Common Issues trial: "Results by all experts indicate that physically
?I()~githr0tlghtheoutlet .creates a high percentage ofcones although some dimples and cones
areobservedl.mder other conditions." K Ex. 2001, at 7. Moreover, Thaxton corroborated Lee's
view by acknowledging in both trials that cones indicated veryforceful application of reverse air
tothe.filt~rs.iTr.209, 1258; K Tr. 908, 1072. Thaxton testified that R&P filters had only slight
collesordimples as compared to those of some other mines, in which 50 to 60% of the cited
filters had cones.38 K. Tr. 1072-73.

36 Thaxton did not review Lee's 3,877 filters under scientific, double-blind conditions and,
therefore, knew that he was reviewing filters ofthe operators' expert. Gov't Ex. 267, at 4-6; Oral
Arg. Tr. 46.

37 The Secretary';s Brief refers to Lee's Coning Report as R. Ex. "1002"; that report was
admitted as R. Ex. "1003." Tr. 5996.

38 Although, in 1992, Thaxton had classified seven Urling filters as having cones, a year
later he determined that none ofthe filters had cones and only one or two had dimples. K Gov't
Ex. 505. Thaxton believed that cones relaxed with time. His beliefwas based not on systematic
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Consequently, we reject the Secr. tary's contention that Lee's testimony on coning was
inconsistent.

The Secretary further contends that the judge erred in accepting Lee's opinion as to
accidental AWC causation while rejecting his opinion that MSHA's handling ofsample filters was
one cause ofAWCs. PDR at 13-14; S. Br. at 74, citing Dna Corp. v. NLRB, 729 F.2d 713, 719
(lIth Cir. 1984) ("AU's credibility finding will be disregarded if ... inherently unreasonable or
self-contradictory"). We conclude that it was not unreasonable or contradictory for the judge to
accept Lee's opinion as to AWC formation in general, which was based on scientific experiments,
while rejecting other, less compeUing, aspects ofhis opinion. See DeSarno v. Department of
Commerce, 761 F.2d 657,661 (Fed. Cir. 1985); Hathaway v. Merit Systems Protection Bd, 981
F.2d 1237, 1241 (Fed. Cir. 1992). In our view, the judge closely examined Lee's opinion,
including its underlying basis, and properly chose to credit those aspects that he found persuasive.
The judge similarly credited certain aspects ofThaxton's opinion, concerning the classification of
filters, 15 FMSHRC at 1469, while rejecting other aspects, concerning causation. Id at 1473-74,
1513, 1518, 1521.

The Secretary also asserts that the judge erred in accepting Lee's opinion as to causation
because his AWC classification system was unreliable. PDR at 13; S. Br. at 61-64. Thejudge
recognized that Lee's classification system was not applied without error. 15 FMSHRC at 1489.
Lee's inconsistency, however, in categorizing filter appearances does not substantially detract
from his conclusion, drawn from his experiments, that accidental impacts to sampling equipment
can cause AWCs.

The Secretary also challenges, on the basis that the theory lacks scientific support, S. Br.
at 69, the judge's crediting ofLee's mixed-mode theory, in which he attributed the appearance of
the Urling filters, which differed from those blown through deliberately, to a combination of
events involving both impacts to the hose (causing reverse air pulses) and impacts to the cyclone
(causing mechanical pulses). K. Ex. 2001, at 18; K. Tr. 3849-50, 3864-65, 3867-68.39 That
theory is supported by Lee's experiments, involving mixed-mode events, by Marple's testimony
and videotape, Gov't. Ex. 286, and by Marple and Rubow's dust dislodgment studies. As noted,

experimentation but on his knowledge that filters are composed ofa plastic material and plastics
flatten out with time, as well as on his observation ofone coned filter. K. Tr. 888-891. Lee, in
his observations ofnumerous experimental filters, found no evidence that cones relaxed or
flattened over time. K. Tr. 3883.

39 We note that Marple testified to the contrary, that mixed-mode events failed to cause
filter appearances similar to those on the cited filters. K. Tr. 1472-81. Although Marple's tests of
40 mixed-mode events, performed by subjecting dust sampling units to rough transportation in
trucks and tractors, resulted in only one AWC, K. Gov't Ex. 509; K. Tr. 1509, Marple's tests
were criticized by Lee because he failed to adequately compress the hoses under the carrying box.
K. Tr. 3848-49; K. Gov't Ex. 509, at 3-4.
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Lee performed 55 tests of box drops that resulted in 46 filters with AWCs similar to those on the
Urling filters. K. Tr. 3846; K. Ex. 2002, at 3. (Of the remaining 15 filters, Lee opined that eleven
had no dust dislodgment pattern and four had dislodgment patterns that were dissimilar to the
Urling filters. K. Ex. 2002, at 3.) For his tests, Lee employed the actual carrying boxes used by
R&P and dropped them or firmly placed them down on hoses. K. Tr. 3833-36, 3843; K. Ex.
2002. Lee's theory was also based in part on his Common Issues experimental filters and on
Marple's videotape ofAWC formation, Gov't Ex 286, shown at the Common Issues trial. K. Tr.
3817,3871,3915-16.

Dr. Lee concluded that most of the cited filters showed comparatively little dust
dislodgment and had slightly larger dislodgment areas than AWCs created by deliberate blowing.
16 FMSHRC at 899. The Secretary criticizes Lee's mixed-mode theory in part by arguing that
the Urling filters do not have large and diffuse patterns of dislodgment. S. Br. at 71. The
Secretary recognizes, however, that the diame~ers of the dislodgment area ofthe Urling filters
were somewhat larger than those ofexperimental filters subjected to deliberate blowing. S. Br. at
68. Marple acknowledged that the dislodgment areas of the Urling filters were, in fact, larger
than those ofhis experimental filters created by deliberate blowing. K. Tr. 1468; K. Gov't Ex.
508, at 13, 16. Marple as well as Lee found that the Urling filters had dislodgments with
diameters larger than 6 mm. K. Tr. 1468,3849; K. Ex. 2002A; K. Gov't Ex. 508. Marple stated
his belief that the larger diameters resulted from deterioration as the filters aged, but he presented
no scientific research to support that view. K. Tr. 1468-69. Lee concluded that the larger
diameters showed that the filters were subjected to mechanical pulses due to impacts because, in
his experiments, such impacts caused larger dislodgment areas. K. Tr. 3849-50, 3856-58, 3863
65,3911-18; K. Ex. 2002A. Marple acknowledged and his videotape showed that impacts to
cassettes result in dislodgments with a "wider, more diffuse ring," whereas reverse air flow caused
sharply defined 6 mm circular dislodgments. Tr. 2111-16, referencing Gov't Ex. 280, at 35; see
also Gov't Ex. 280, at 36. Lee relied on this videotape to explain his theory that the Urling
filters, which had dislodgment both inside and outside the 6 mm central area, exhibited
characteristics ofboth reverse air and mechanical pulses. K. Tr. 3817, 3870-71. Lee's theory is
further supported by Marple and Rubow's systematic dust dislodgment studies, in which 210 filter
cassettes subjected to three to six-foot drops resulted in a dislodgment pattern different from that
resulting from reverse air, "it was larger in diameter and less sharply defined." 15 FMSHRC at
1476-77.

Consequently, we reject the Secretary's assertion that the mixed-mode theory lacks
scientific support.

The Secretary also complains that Lee's mixed-mode theory was not developed until after
the Common Issues trial. S. Br. at 71-72. We do not find it inappropriate that Lee conducted
further research and produced a second r~port to address more specifically the particular
characteristics of the filters cited in the Keystone case.
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We also reject the Secretary's assertion that the judge failed te, discuss the comparable
strengths and weaknesses ofthe opinions ofLee, Marple, and Thaxton or explain his reasons for
crediting Lee. In the Common Issues Decision, as well as in the Keystone Decision, the judge
described the scientific testimony in detail and carefully explained the basis for crediting Lee's
testimony. See 15 FMSHRC at 1473-84, 1488-96, 1513-18, 1521-22; 16 FMSHRC at 872-878,
898-900.

"[A]n [administrative law judge] has substantial latitude in choosing between conflicting
expert testimony." L&JEnergy, 57 F.3d at 1088. Lee's opinions had a scientific basis and the
judge was within his discretion in crediting it. We emphasize that, in evaluating Lee's testimony,
the judge himselfobserved Urling filters. 16 FMSHRC at 869. We conclude that the judge did
not abuse his discretion in crediting Lee's testimony that AWCs were consistent with accidental
impacts over Marple's testimony that they were not.

4. Judae's Admission ofand Reliance on Dr. Com's Qpinions~

The judge credited the opinion ofDr. Com, along with that ofDr. Lee,Br.. GraYso~artd
Dr. McFarland, in determining that a filter cassette with a shorter filter-to-foil distance is<more
prone to dust dislodgment than one with a greater distance. 15 FMSHRC at 1515. .The judge
also credited Dr. Com's opinion that size and shape ofthe dust particles could be a factor irldust
dislodgment patterns. Id at 1517.

In his PDR, the Secretary asserts that the judge erred in admitting and relying on Com's
testimony to corroborate Lee's opinion that accidental impacts cause AWCs.41 .PDR. ~t 14. The
Secretary argues that the judge erred in admitting portions orCorn's opinionattrial~~dthatthe

testimony lacked a scientific foundation. S. Br. at 75-78. The Secretary reliesetlR.We
26(bX4)(A), (e)(I), & (e)(2) of the Federal Rules ofCivil Procedure, which provides that
discovery may be obtained offacts known and opinions held by experts and that a party has a duty

40 This section addresses Issues No.4 and 5 in the PDR.

41 The Secretary, in his brief, asserts generally that "[t]he judge used Dr. Corn's testimony
to corroborate Dr. Lee's opinion that accidental causes account for AWC patterns," but he
provides no supporting citation. S. Br. at 75. In our opinion, the judge did not credit Com in
areas other than the effect offilter-to-foil distance and dust particle size and shape: See 15
FMSHRC at 1512-13, 1515, 1517.

42 Apparently, the Secretary's objection to the admission ofCom's testimony does not
extend to his testimony on filter-to-foil distances. At trial, in support ofhis objection, the
Secretary acknowledged that Com's report, disclosed during discovery, contained the statement
that "he agreed with Dr. Lee on filter-to-foil distance ...." Tr.7551 ..,52.
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to supplement its disclosure of information provided by experts.43 Intervenors counter that the
judge's admission ofand reliance on Com's testimony was within his discretion, W2S reasonable
given Com's background and credentials, and was justified because Com's opinions were
supported by the evidence. I. Br. at 72-77.

Com's report, disclosed during discovery, states: "[W]e reviewed data generated by the
RJ. Lee Group as a result of their experiments. We agree with their conclusions regarding filter
cassette susceptibility to [AWC] formation ... (e.g., 'filters-to-foil' distance) ...." REx. 1037,
at 7. At the Common Issues trial, the Secretary objected to the questioning ofCorn about Lee's
work, on the grounds that portions of his opinion had not been disclosed during discovery. Tr.
7551-52. The judge overruled the objection because, at the pretrial conference, he had ruled that,
at trial, "expert witnesses ... should be able to respond to criticism by other experts" and he
considered Com's testimony to be a response to Dr. Marple's criticism ofDr. Lee. Tr. 7573; Tr.
23-24 (prehr'g COnf' Nov. 17, 1992). We conclude that, under Rule 26(a)~2)(B),"" the judge
properly admitted Corn's expert report because he had "otherwise ... directed" in a pretrial
ruling that experts would be allowed at trial to respond to other experts' opinions.

Further, a judge's determination of a duty to supplement discovery under Rule 26(e) and
the exclusion of trial testimony are committed to his sound discretion. Phil Crowley Steel Corp.
v. Macomber, Inc., 601 F.2d 342, 344 (8th Cir. 1979).45 A judge's decision to allow such

43 Commission Procedural Rule l(b), 29 C.F.R. § 2700. 1(b), incorporates the Federal
Rules of Civil Procedure, so far as practicable, ~n any procedural question not regulated by the
Mine Act, the Commission's Procedural Rules, or the Administrative Procedure Act, 5 U.S.C.
§ 500 et seq.

« Rule 26(a)(2)(B) provides:

Except as otherwise stipulated or directed by the court, . . .
[t]he [expert] report shall contain a complete statement of
all opinions to be expressed and the basis and reasons
therefor; the data or other information considered by the
witness in forming the opinions ....

Fed. R Civ. P. 26(a)(2)(B) (emphasis added).

45 In support of the proposition that Com's testimony should have been excluded, the
Secretary relies on Freundv. Fleetwood Enterprises, Inc., 956 F.2d 354,356-59 (Ist Cir. 1992);
Jenkins v. Whittaker Corp., 785 F.2d 720, 728 (9th Cir. 1986), cert. denied, 479 U.S. 918
(1986); and Jefferson v. Davis, 131 F.R.O. 522, 528 (N.D. Ill. 1990). S. Br. at 77. These cases
emphasize the trial judge's discretion in discovery-related matters. For example, Freund, which
involved the exclusion of expert testimony at trial, states that the judge's discretion is not to be
disturbed absent manifest error. 956 F.2d at 356-59.
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evidence will usually not be disturbed unless it results in undue prejudice or fundamental
unfairness. Id The Secretary was not prejudiced by Com's testimony. Com had been deposed
by the Secretary concerning his work with Lee. Tr. 7552. Further, Com's report, disclosed
during discovery, stated that he had reviewed the experimental data of the R 1. Lee Group and
that he agreed with their conclusions regarding filter susceptibility to AWC fomlation. We find
no abuse ofthe judge's discretion in his admission ofCom's testimony.

The Secretary specifically disputes the scientific foundation for Com's opinions that: (1) a
filter cassette with a smaller filter-to-foil distance was more prone to dust dislodgment than ::t filter
with a larger fiIter-to-foiI distance; and (2) the size and shape ofdust particles could be a fat.;!or in
dislodgment patterns. S. Br. at 75. We conclude that these two opinions were within Com's area
ofexpertise.46 Com has a doctorate in industrial hygiene and sanitary engineering and is professor
in, and division director of: the Department ofEnvironmental Health Services, School ofHygiene
and Public Health at Johns Hopkins University. 15 FMSHRC at 1496. He was accepted as an
expert witness in the fields ofaerosol and particle physics, including the adhesion and dislodgment
ofparticles, coal mine dust sampling technology, and federal occupational safety and health
regulation and enforcement systems. Tr. 7490; see also 15 FMSHRC at 1496-97. Com studied
the adhesion forces ofparticles and concluded, based on his review ofthe scientific literature and
information received from Lee, that Lee's dust particles were representative ofdust in mines. Tr.
7553-55, 7570-71, 8025-26. Thus, Com's testimony had a proper scientific foundation. In
addition, Com was directly involved with the measurements and tests on which he based his
opinion. Com visited Lee's research facility on a number ofoccasions and reviewed Lee's
equipment, protocols, and procedures. Tr. 7560,1581-83, 7585, 8009, 8085-86. Com himself
measured fiIter-to-foiI distances ofcassettes and also examined 1,248 ofthe cited filters. 47 Tr.
7562, 7591; REx. 1037, at 2. Com requested that Lee examine the size ofthe airborne dust
particles used in his dust tunnel experiments. Tr.7570-71. We conclude that the Secretary has
not demonstrated that the judge abused his discretion in crediting Dr. Com's testimony.

46 The judge did not accept Com as an expert in, nor rely on his conclusions as to, image
analysis. 15 FMSHRC at 1509-13. There is no inherent contradiction in a judge's accepting an
expert's testimony in areas in which he is well qualified and rejecting his testimony in areas in
which he is less qualified. Cf Wilkinson v. Rosenthal & Co., 712 F. Supp. 474,478 (B.D. Pa.
1989) (expert qualified to testify in areas in which he had appropriate education and experience
but was not qualified to testify in areas in which he lacked education or experience); Bass v. Spitz,
522 F. Supp. 1343, 1352-53 (B.D. Mich. 1981) (economist could not testify in areas beyond his
knowledge and expertise).

47 Corn's opinion that a shorter filter-to-foil distance makes a filter more prone to dust
dislodgment was one of several expert opinions to that effect. See 15 FMSHRC at 1515. Thus,
even ifCorn's opinion had not been properly credited by the judge, other record evidence
supports the judge's findings on filter-to-foil distance.
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5. Filter-tQ-fQiI Distance and Other Manufacturing Yariables48

The judge determined that the distance between the filter and the aluminum fQil CQne Qf
dust sampling cassettes was variable and that casettes with shQrter filter-to-foil distances were
more susceptible to AWC dust dislodgment patterns than those with greater distances. 15
FMSHRC at 1515, 1521. In the Common Issues Decision, the judge concluded that the cited
filters had "shQrter filter-to-foil distances than thQse manufactured subsequently." Id at 1515-16.
In the Keystone Decision, he concluded that the cited filters "more probably than not had shorter
filter-to-foil distances than those manufactured subsequently" and that this "could have been a
factQr in the decline ofcited AWCs [at Urling] in the Spring Qf 1990." 16 FMSHRC at 885-86
(emphasis added).

The Secretary asserts that the judge erred in several respects in his analysis Qffilter-to-foil
distances and other manufacturing variables Qfdust sampling cassettes in reaching his conclusion
that accidental and incidental impacts could have caused Urling's AWCs. PDR at 16-17; S. Br. at
78-88. First, the Secretary argues that the judge's findings that filter-to-foil distance affects the
likelihood of AWCs and that the cited filters had shorter filter-to-foil distances are not supported
by substantial evidence. PDR at 16; S. Br. at 78-81. SecQnd, he argues that, in Keystone, the
evidence does not show that filter-to-foil distances Qr Qther variables associated with the
manufacturing prQcess changed Qver time. PDR at 16-17; S. Br. at 82-83. He also contends that
the statistical evidence in Keystone does nQt SUPPQrt a firiding that manufacturing variables caused
Urling's AWCs or a sudden decline in their rate Qf Qccurrence. PDR at 17; S. Br. at 87. In
response, KeystQne and IntervenQrs contend that there was ample evidence that manufacturing
variables influenced the frequency Qf AWCs. I. Hr. at 26; K. Br. at 80-81. Keystone further
asserts that there is record support for the judge's crediting QfLee's testimony that its cited filters
had shorter filter-to-foil distances and were more susceptible to accidental or incidental AWC
formation than filters manufactured later. K. Br. at 79. After reviewing these cQntentions and the
record evidence, we affirm the judge.

a. Filter-tQ-fQil Distance and Susceptibility tQ AWCs

In the CommQn Issues Decision, the judge fQund that shQrter filter-tQ-fQil distance makes
a filter mQre prQne tQ AWC fQrmatiQn. 15 FMSHRC at 1515. He credited the testimQny Qf the

48 This sectiQn addresses Issue NO.9 in the PDR. The Secretary's briefs fail to provide
support for the argument set forth in section (c) ofthat issue, dealing with changes in floppiness
of filters over time, and we do not address it. The judge found in his CQmmon Issues DecisiQn
that floppiness or tautness of the filters varied and that a floppy filter was more prone to AWC
formation than a taut one. 15 FMSHRC at 1515. In his Keystone Decision, the judge,
referencing Dr. Marple's testimony that floppiness was "associated with smaller filter to foil
distances," stated that the "evidence related to the question whether the more recently
manufactured filters were floppier than the older ones is nQt sufficiently clear," thus precluding his
making a finding on this issue. 16 FMSHRC at 885 n.3.
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operators' experts, Drs. Lee, Grayson, McFarland and Corn, that filter-to-foil distance was an
important characteristic of filter cassettes that varied with date ofmanufacture and that a shorter
filter-to-foil distance made a filter more susceptible to AWC formation. (Lee) R. Ex. 1001, at ii;
Tr. 6225, 6238-41; (Grayson) Tr. 5551, 5648; (McFarland) Tr. 5183-85,5196,5321; (Corn) Tr.
7567, 7697-98.

As noted, Dr. Lee was accepted as an expert witness in physics, materials characterization
and analysis, and environmental monitoring. 15 FMSHRC at 1488. Using a stereo optical
microscope, Dr. Lee measured the filter-to-foil distance ofthe 3,100 samples generated in his dust
tunnel as well as 650 samples taken from coal mines across the country. Id at 1489; REx. 1001,
at 1, 11. Based on his tests of subjecting cassettes to drops and hoses to impacts, Dr. Lee
concluded that filter-to-foil distance was the strongest factor influencing susceptibility to AWC
formation. 15 FMSHRC at 1491; Tr. 6238-39; REx. 1001, at 11, 15. In tests ofdropping
cassettes a distance of4 feet, 33% of30 filters with filter-to-foil distance of 1 mm or less had
potentially citable AWCs; 27% of 129 filters with a distance of 1 to 2 mm had potentially citable
AWCs; none of43 filters with a distance of2 to 3 mm had potentially citable AWCs; 4% of 52
filters with a distance of 3 to 4 mm and none of 5 filters with a distance of4 to 5 mm had
potentially citable AWCs. 15 FMSHRC at 1491; R. Ex. 1001, at 11; App. B-4.3, B-4.7, B-8. In
tests ofhose impacts using a one pound weight, 66% of30 filters with a distance of0 to 1 mm,
12% of 8 filters with a distance of 1 to 2 mm, none of3 filters with a distance of2 to 3 mm, 12%
of 30 filters with a distance of3 to 4 mm, and none of9 filters with a distance of4 to 5 mm had
potentially citable AWCs. 15 FMSHRC at 1491; REx. 1001, at B-5.2-5.3, B-5.6. Dr. Lee also
produced a video, R. Ex. 1006, which illustrated that, under the same conditions, it is easier to
produce an AWC with a short filter-to-foil distance than with a larger distance. Tr.6241-53. Dr.
Lee explained that, as a matter ofbasic physics, it is easier to dislodge dust on a filter that is
closerto the foil. Tr. 6241; See 15 FMSHRC at 1515.

Dr. Grayson is dean of the College ofMineral and Energy Resources at West Virginia
University and has a doctorate in mining engineering. 15 FMSHRC at 1497; Tr. 5518-20; REx.
1014C. He was accepted as an expert witness in aerosol mechanics, fluid mechanics,
thermodynamics, aerosol filtration, and engineering statistics. 15 FMSHRC at 1499. In his
research on filter-to-foil distance, Dr. Grayson measured the distances of 178 samples from
various mines by inserting a inillimeter scale into the cassette inlet. Id at 1498. Of those filters,
94 were drop tested and the remaining filters were examined for existing AWCs. Id; Tr. 5644
45; R. Ex. 1014, at 14-16. Dr. Grayson concluded that there was a strong relationship between
filter-to-foil distance and creation ofAWCs. 15 FMSHRC at 1499; R. Ex. 1014, at 18.

Dr. McFarland is a professor ofmechanical engineering and was accepted as an expert in
the fields of aerosol mechanics, fluid mechanics, thermodynamics, aerosol filtration, and
engineering statistics. 15 FMSHRC at 1499; Tr. 4480, 4548. Dr. McFarland measured the filter-
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to-foil distances of several hundred cassettes. 15 FMSHRC at 1502; Tr. 4730-38, 4752. Based
on his tests ofapplying varying degrees of pressure to cassettes with varying distances between
the filter and the foil, Dr. McFarland concluded that it was more difficult to form AWCs on filters
with larger filter-to-foil distances. 15 FMSHRC at 1502, 1505, 1515-16; Tr. 5004-05 ; R. Ex.
1018, at 37.

As noted, Dr. Com was qualified as an expert in aerosol and particle physics, including the
adhesion and dislodgment of particles and coal mine dust sampling technology. Tr. 7490; See
also 15 FMSHRC at 1496-97. Com measured filter-to-foil distances and examined 1,248 of the
cited filters in reaching his opinion that a cassette with a shorter filter-to-foil distance is more
prone to dust dislodgment than one with a greater distance. Tr. 7562, 7591; R. Ex. 1037, at 2.

Thus, the operators' experts presented a scientific basis, not merely a "common sense"
view as alleged by the Secretary, S. Br. at 82, to support the effect offilter-to-foil distance on
susceptibility to dust dislodgment.

The testimony of the Secretary's experts, Drs. Marple and Rubow, was inconsistent on the
influence offilter-to-foil distance and filter floppiness. The judge recognized that, although
Marple and Rubow concluded that manufacturing variables such as filter-to-foil distance and
floppiness were "not probably contributing factors" to dust dislodgment, Marple had also testified
that filter floppiness and the distance between the filter and foil influenced dust dislodgment
patterns. 15 FMSHRC at 1482-83; compare Tr. 2826, 9347-48; Gov't Ex. 282, at 13 andTr.
2692-93,2803-04,2820-21,2841-42. The judge reasonably discounted the inconsistent
testimony of the Secretary's experts on the effect offilter-to-foil distance and credited the
scientifically supported, consistent, and corroborated testimony of the operators' experts. Thus,
his finding that filter-to-foil distance affects the likelihood of AWCs is supported by substantial
evidence and we affirm it. In Keystone, the judge reiterated his holding in the Common Issues
Decision, that shorter filter-to-foil distance increases susceptibility to AWC formation. 49 16
FMSHRC at 885.

The Secretary also takes issue with the judge's finding that the cited filters were from a
population offilters having short filter-to-foil distances. 15 FMSHRC at 1516; S. Br. at 78-79.
Lee testified, without contradiction, that 80% of the cited filters were from the series with

49 The Secretary also requests the Commission to accept Marple's uncontradicted
testimony identifying threshold velocity of dust particles, Le., the air velocity that is required to
dislodge dust particles from the surface offilters, as the single most important factor in dust
dislodgment. S. Br. at 82. The judge found that both filter-to-foil distance and threshold velocity
were important factors in dislodgment. See 16 FMSHRC at 885,899. There is no inconsistency
in the judge's determination that both factors, one having to do with the physical characteristics of
dust and the other with the physical characteristics of the filter cassette (filter-to-foil distance),
were causative.
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numbers 200,000 and 300,000. 50 See Tr. 6271. See also 15 FMSHRC at 1515-16. Based on
certain graphs, the judge also found that, after the filters were loaded with dust, the filter-to-foil
distance for 80% ofthe series 200,000 and 95% ofthe series 300,000 filters was 2 mm or less.
15 FMSHRC at 1516; R. Exs. 1068-69.S1

The Secretary asserts that the judge erred in relying on graphs that plotted filter-to-foil
distances for experimental filters in each series because the graphs were based on a small number
of filters with widely varying measurements. R. Exs. 1068-69; S. Br. at 79-81. He argues that
the judge made an "inherently weak assumption" that the very few experimental filters
manufactured before February 1990 were representative ofall such filters. S. Br. at 80. The
Secretary also contends that the graphs "at best showed only a slight tendency over time toward
an increase in the relative percentages of filters with filter-to-foil distances ofmore than
2 mm ...." Id· He further argues that 50% ofthe filters manufactured between October 25,
1990, and February 15, 1992, seven months to almost two years after institution of the void code,
had short filter-to-foil distances, and that the rarity of AWCs in that filter group refutes an
association between filter-to-foil distance and AWCs. Id. at 80-81.

The graphs in question were prepared by the Secretary and set forth the filter-to-foil
distances after dust loading for experimental filters manufactured between April 20, 1988, through
the time of the Common Issues trial; they were based on measurements by both the Secretary's
and the operators' experts. 15 FMSHRC at 1516. In addition to showing that 80% ofthe series
200,000 and 95% of the series 300,000 filters had short filter-to-foil distances (2 mm or less) the
graphs showed that a lower percentage of filters in·the later manufactured series had short filter
to-foil distances: 45% in the 400,000 series; 50% in the 500,000 series; approximately 50% in the
600,000 series; and a little more than 40% in the 700,000 series. Gov't Exs. 260A, 262A; R. Exs.
1070, 1071. Thus, the graphs support the judge's finding that the cited filters, more than 80% of
which were from the 200,000 and 300,000 series, came from a population offilters with
comparatively shorter filter-to-foil distances. 15 FMSHRC at 1515-16. Dr. Rubow, Marple's
colleague, acknowledged that the graphs showed a marked increase in the percentage of filters

so The series 200,000 filters were manufactured between April 20, 1988, and April 3,
1989, R. Ex. 1069; series 300,000 between April 3, 1989, and February 13, 1990, R. Ex. 1068;
series 400,000 between February 13, 1990, and October 25, 1990, R. Ex. 1070; series 500,000
between October 25, 1990, and August 5, 1991, Gov't Ex. 259A; series 600,000 betweep August
5, 1991, and February 15, 1992, Gov't Ex. 261A; series 700,000 between February 15, 1992, and
May 28, 1992, R. Ex. 1071; and series 800,000 from May 28, 1992, through the date of the
Common Issues trial, Gov't Ex. 265A.

SI The graphs provide filter-to-foil distance measurements under two conditions, before
dust was loaded onto the filter, and after dust had been loaded. See Tr. 2880-81. The judge
analyzed both types of measurements and noted that the pre-loading values show a slight
tendency offilter-to-foil distance to increase in the later manufactured series. 15 FMSHRC at
1516. See Gov't Exs. 253A, 255A, 257A, 259A, 261A, 263A.
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with lilter-to-foil distances greater than 2 mm in filters manufactured after February 1990. Tr.
9244-47.

Contrary to the thrust of the Secretary's argument, the judge was mindful of the
limitations of the graphs. 15 FMSHRC at 1516. He recognized that the number of filters
measured from each series varied considerably and that the measurements in each series were
made by different experts who used different methods. Id The judge noted, however, that,
because the cited cassettes had been disassembled without being measured, the graphs provided
the best available evidence of the filter-to-foil distance. Id

Based on the evidence of record, we conclude that the judge's finding in the Common
Issues Decision, that the cited filters came from a population ofcassettes with shorter filter-to-foil
distance, more susceptible to AWC formation than those manufactured subsequently, is supported
by substantial evidence. Id at 1515-16.

b. Filter-to-foil Distance and Decline of AWCs at Urling

In Keystone, the judge found that the cited filters probably had shorter filter-to-foil
distances than those manufactured subsequently. 16 FMSHRC at 886. He also found that the
decline in the number ofcited AWCs in the spring of 1990 could be explained, in part, by this
manufacturing variable. Id.

The Secretary asserts that there was no evidence that filter-to-foil distance or other filter
characteristics, varying with date ofmanufactute, changed after March 26, 1990, or provide an
explanation for the decline in AWC rates after that date. S. Br. at 83; S. Reply Br. at 23.

All the cited Urling filters were series 200,000 and 300,000 filters. 16 FMSHRC at 885;
see K. Ex. 2133, R. Exs. 1068-69. As discussed supra, the judge, in the Common Issues
Decision, found that filters from these two series tended to have shorter filter-to-foil distances.
15 FMSHRC at 1515-16. The judge noted that, according to Dr. Lee, the Urling filters exhibited
physical characteristics indicative of shorter filter-to-foil distances. 16 FMSHRC at 885. Lee
testified that the absence of 9 mm segmented ring standoff patterns on the Urling filters correlated
with shorter filter-to-foil distance. 52 K. Tr. 3874-79; R. Ex. 1001, at 15; K. Ex. 2001, at 5-6.
Dr. Marple concluded that the absence of standoff patterns did not indicate shorter filter-to-foil
distance because his experiments for the Common Issues trial indicated that, even when filters
were resting on the standoff, only 50% had standoff patterns. 16 FMSHRC at 885; Tr. 2528-29.
Nonetheless, Marple agreed that the presence of the standoff pattern was associated with greater
filter-to-foil distance; he found that standoff ring patterns appeared only on filters with filter-to
foil distances greater than 3.7 mm. Tr. 2527-29,9335-38,9619-23; Gov't Ex. 327. Lee also
testified, without contradiction, that the presence of crimping or pinching on 20% ofthe Urling

52 The 9 mm ring standoff pattern is caused by the filter backing pad coming in contact
with the 9 mm plastic (standoff) supports on the cassette. Tr. 2526-27; Gov't Ex. 328.
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filters indicated sholter filter-to-foil distance. K. Tr. 3877-78; K. Ex. 2001, at 6. Lee noted that
the incidence of crhnping on recently purchased filters was much lower, about 6%. Id; 16
FMSHRC at 885.

We conclude that substantial evidence, including the testimony ofDr. Lee, which was
properly credited, as well as the testimony ofDr. Marple, supports the judge's conclusion in
Keystone, 16 fMSHRC at 885-86, that the cited filters more probably than not had shorter filter
to-foil distances than filters manufactured subsequently.

In arguing that the judge erred in finding that manufacturing variables provided an
explanation for a decline mAWC rates after March 26, 1990, S. Br. at 79, the Secretary
mischaracterizes the Keystone Decision. The judge merely considered filter-to-foil distance as
one of seVel al factors that could account for a decline in AWCs at Urling in the spring of 1990.
16 FMSHRC at 882-86. The failure ofmanufacturing variables to explain completely a decline in
AWCs in the spring of 1990 does not substantiate the Secretary's argument that the judge erred in
finding that such variables "could have been a factor" contributing to the decline. At oral
argument, the Secretary asserted that "the judge owed it to us to analyze those data and tell us
what he thought was the most likely cause of these appearances." Oral Arg. Tr. 48. The judge
was not required to find a complete explanation for the downward trend in AWCs. The
Secretary, to preponderate, was required to show that the trend was the result ofdeliberate
tampering.

c. Statistical Analysis ofManufacturing Variables

In the Common Issues Decision, the judge, relying on Dr. Roth's statistical analysis,
concluded that the evidence "does not establish ... but may point to" manufacturing variables as
affecting the decline in AWC formation. 15 FM,SHRC at 1520.53 In his Keystone Decision, the
judge noted that the statistical experts arrived at different conclusions on the effect ofcassette
manufacturing date on AWC rate. 16 FMSHRC at 900. He found that manufacturing variability
may have played some role in AWC formation. Id at 886, 900-01.

The Secretary challenges the judge's analysis ofmanufacturing variables in Keystone,
asserting that "the statistical evidence does not support a finding that manufacturing variables
caused AWCs or the sudden ... change in AWC occurrences." PDR at 17. The Secretary
argues, based on Miller's analysis, that, rather than the cassette manufacturing date, the most
significant date affecting the occurrence ofAWCs was the sampling date and whether it was
before or after March 26, 1990, the date he alleges Keystone learned ofthe void code. S. Br. at
84-87. The Secretary further states that the judge failed to resolve conflicting testimony ofMiller
and Roth on the relationship between manufacturing dates and AWC formation. Id. at 87-88. In

53 The judge referred to Roth's testimony and report, which showed that cassettes
manufactured before 1990 had an AWC rate that was 10 times higher than cassettes manufactured
after 1990. See Tr. 4128-30; R. Ex. 1041, at 3. See also Oral Arg. Tr. 168.
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response, Keystone argues that MIller's comparison ofcassettes manufactured on certain dates
and used by R&P mines before alld after March 26, 1990, was faulty because he failed to use data
for the same mines in the two periods. K. Br. at 109-10. Keystone further asserts that a valid
comparison, based on cassette manufacturing date, between R&P mines including Urling and
mines ofother operators could not be made because ofhandling and sampling differences. Id at
109.

Dr. Roth's analysis snowed that the rate ofAWCs at Urling was more than nine times
higher for cassettes manufactured on four consecutive key dates than on other manufacturing
dates, 46.90,10 as compared to 4.8%.504 K. Ex. 2004, at 6; 16 FMSHRC at 881, 900-01. Dr.
Miller's analysis showed that, for non-R&P mines sampled before March 26, 1990, the citation
rate for cassettes manufactured on the key dates was 2.5%, lower than that for cassettes
manufactured on other da~es, 6.2%. K. Gov't Ex. 527, at 2-3, Table Ib; S. Br. at 85; 16
FMSHRC at 879. Miller also found, however, that, for all samples from R&P mines including
Urling that were taken before March 26, 1990, the citation rate for cassettes manufactured on the
key dates was 49.9%, higher than that for cassettes manufactured on other dates, 38.2%. 16
FMSHRC at 879; K. Tr. 760-61; K. Gov't Ex. 527, at Table la.

Miller's analysis that manufacturing date does not account for changes in AWC rates was
countered by Roth's analysis that the rate ofAWCs tended to be higher for cassettes
manufactured earlier. K. Ex. 2004, at 5-6; K. Tr. 3563, 3565. The judge explained that he saw
merit in both Miller's and Roth's analyses, i.e., that manufacturing in general did not explain
citation rates, but that cassettes manufactured on four key dates accounted for 60% ofthe AWCs
at Urling, suggesting manufacturing anomalies'. 16 FMSHRC at 900-01. There is record
evidence that the dust cassettes were plagued by manufacturing problems. In July 1990, MSA,
the manufacturer of the dust cassette assemblies, recognized that filter airflow resistance
exceeding the allowed level and incompatibility of the filter and backing pad had to be corrected.
R. Ex. 1124, at 2-4; Tr. 9211-13. On August 23, 1990, MSA recalled from its district offices and
destroyed all cassettes manufactured before August 1, 1990. R. Exs. 1134, 1144; Tr. 9221-22.
This recall included all filters in the 200,000 and 300,000 series and part of the 400,000 series.
See note 50, supra. Shortly thereafter, MSA began screening all cassettes to ensure proper
airflow resistance. Tr. 9207-08,9221-22; R. Ex. 1180. As the judge noted, 15 FMSHRC at
1481, Dr. Rubow, the Secretary's expert, conceded that a·filter with a higher airflow resistance
would be more likely to flex (and thereby be more susceptible to AWC formation) when exposed
to a constant reverse airflow. Tr. 9147-48. Dr. Lee similarly testified that reverse air pulses of
low magnitude would be more likely to form AWCs on filters with higher airflow resistance. Tr.
6214-16. Dr. Com also testified as to his concern that changes associated with achieving proper
airflow resistance influenced the formation ofAWCs. Tr. 8050-51.

504 The four key dates were: May 26, May 31, June 1, and June 2, 1989. Roth found that,
for all R&P mines including Urling, the rate of AWCs for cassettes manufactured on these dates
was 49.6% as compared to 5.8% for other dates of manufacture. K. Ex. 2004, at 6; 16 FMSHRC
at 880.
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We affinn the judge's refusal to infer tampering from Miller's statistical analysis. Miller
used March 26, 1990, as the critical date in analyzing data on AWCs submitted by Keystone. The
judge determined that March 26, 1990, is not materially significant at Urling because R&P
personnel knew ofthe AWC investigation some six weeks prior to that date and Urling's AWC
citation data show a significant overall decline beginning in September of 1989.55 16 FMSHRC at
900. Accordingly, the judge could reasonably diminish the weight accorded to Miller's statistical
analysis. Conversely, Roth's analysis ofthe four key dates ofcassette manufacture was not tied
to March 26, 1990, was supported by record evidence ofcassette manufacturing problems, and
could reasonably be considered more proJative by the judge. See Id at 900-01.

Given the conflicting analyses of the experts, the judge was within his discretion in
refusing to draw an inference of tampering from these statistics. We emphasize that the judge did
not hold that manufacturing variables, in themselves, explained the decline in AWCs; rather, he
considered them as a factor, among others, that could account for the decline in AWC rates at
Urling. ld at 885-86.

6. Judie's Admission and Creditini ofDr. Lee's Opinion on Scrubbers56

In Keystone, the judge found that, when the air was sampled in the vicinity ofa continuous
miner with a scrubber, the dust deposits on filters were damper, had a higher threshold velocity,
and were more difficult to dislodge. 16 FMSHRC at 883. He noted that the experts expressed
conflicting opinions on the effect of scrubbers and their accompanying water sprays on dust
deposits. 57 The judge concluded that the introduction of scrubber systems on the continuous
miners at Urling in 1989 and 1990 cOlJid have been a factor in the decline ofAWCs during that
period. ld at 882-83.

The Secretary raises two issues related to the judge's findings and conclusion. First, citing
Rule 26 of the Federal Rules of Civil Procedure, the Secretary contends that the judge erred in
admitting Dr. Lee's testimony on the effect ofwater sprays and scrubber systems because that
opinion had not been disclosed during discovery. PDR at 17; S. Br. at 89-90. Further, the
Secretary asserts that Lee lacked the scientific background to offer such an opinion. PDR at 17;
S. Br. at 90-96. Keystone responds that the judge properly admitted Lee's opinion because the
Secretary had notice of, and opportunity to rebut, the testimony. K. Br. at 87-88. Additionally,
Keystone argues that Lee was qualified to give an opinion on the effects of environmental
conditions and mining equipment. ld at 86-87. After review ofthe record, we find neither of the
Secretary's contentions well taken.

55 We have affinned that determination as discussed infra in section D. 2. a.

56 This section addresses Issues No. 10 and 11 in the PDR.

57 The record shows that scrubbers were gradually introduced beginning in 1989 and early
1990. See K. Tr. 85-86,2594,2796-98.
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a. Admission ofDr. Lee's Opinion

Under Rule 46 ofthe Federal Rules ofCivil Procedure, a party must make known to the
court the action that he seeks and the grounds therefor. Fed. R. Civ. P. 46; In Re Bildisco, 682
F.2d 72,82 (3d Cir. 1982), aff'd on other grounds, 465 U.S. 513 (1984); accordBrowzin v.
Catholic Univ. ofAm., 527 F.2d 843,850 & n.15 (D.C. Cir. 1975). See also section
113(d)(2)(A)(iii) ofthe Mine Act, 30 U.S.C. § 823(d)(2)(A)(iii). Here, the Secretary failed to do
that. Several times during the Keystone trial, the Secretary objected specifically to Lee's opinions
on other issues on the grounds that they had not been disclosed during discovery. K. Tr. 3781
83,3865-66,3883. When Keystone questioned Lee as to whether an increase in the water
pressure of scrubbers, with an accompanying greater water spray, would affect the susceptibility
to dislodgment ofdust samples, however, the Secretary raised no objection. K. Tr. 3891. The
judge then asked whether the increase in water pressure would increase or decrease the
susceptibility, and Lee answered that the pressure increase would decrease the susceptibility to
dislodgment. K. Tr. 3892. The Secretary again fail~ to object to Dr. Lee's testimony on the
effect of scrubbers on susceptibility of filters to dust dislodgment. Indeed, the Secretary
subsequently questioned Dr. Lee as to how he arrived at his opinion on the effect of scrubbers.
K. Tr. 4043-45.

The portion ofthe transcript that the Secretary cites in support ofhis contention, K. Tr.
3894, pertains to another matter. He has apparently confused questions to Dr. Lee related to
whether "overall water levels and moisture levels in the Urling One Mine [that] increased between
1990 and 1993" affected the susceptibility offilters to dust dislodgment, to which he raised
objections, with earlier questions regarding the use (If scrubbers between 1989 and 1990 (see
Stips. 85,93, and 94),51 which coincided with the general decline in AWCs, to which he raised no
objection.59

In any event, even if the Secretary had timely objected to questions regarding the effect of
scrubbers, the testimony would have been properly admitted. As noted with respect to the
Secretary's Rule 26 objection to the testimony ofDr. Corn, the judge stated at the Common
Issues pretrial conference that, at trial, "the expert witnesses should be able to testify in support of
their own conclusions, their own opinions and should be able to respond to criticism by other
experts and should be able to criticize and attack the reports of experts on the other side." Tr.
23-24 (prehr'g Coni Nov. 17, 1992). Dr. Lee's testimony falls squarely within the parameters of
the judge's ruling.

58 In their stipulations, the parties included facts relating to the use of scrubbers on
continuous miners at Urling and specifically identified those miners that had scrubbers. Stip. 94.

59 The judge was unable to draw conclusions from the evidence before him concerning the
increased moisture levels in the mine in 1993 as compared to 1989 and 1990 and the decline in
AWCs in late 1989 and 1990. 16 FMSHRC at 883.
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Further, the primary report submitted by Dr. Lee in the Keystone pro.;eeding set forth his
opinion that lower relative humidity, in existence in the winter months, incrc ases the susceptibility
of filters to dust dislodgment. K. Ex. 2001, at 14. In response to Dr. Lee's report, the
Secretary's expert, Dr. Marple, stated:

[T]he important parameter to consider is the moisture content
of the particles and not the relative humidity of the air outside
of the mine or even in the mining environment. When the coal
is mined, there are water sprays from the mining machine on the
coal face providing a very wet local atmosphere in the generated
dust, independent of the months identified in Dr. Lee's report.

K. Gov't Ex. 509, at 10. At the Keystone trial, Dr. Marple testified further on the effect of
scrubbers: "I think the wetness of the particles would have a major effect which would be related
back to water sprays." K. Tr. 1551. Dr. Lee's subsequent testimony regarding scrubbers was
made in response to Marple's report and testimony. See also K. Tr. 4042-44. Thus, under the
judge's pretrial ruling, which was within his discretion, Lee's testimony was admissible, even if
not disclosed during discovery.6O See Fed. R. Civ. P. 26(a)(2)(B); Phil Crowley, 601 F.2d at 344.

b. Crediting ofDr. Lee's Opinion

The Secretary challenges the expertise ofDr. Lee to give an opinion on the effect of
scrubber systems on dust deposits, arguing that the issue was outside the area in which he was
qualified, and that Dr. Marple's credentials were more directly relaled to this issue. S. Br. at 90
91. In response, Keystone notes that Dr. Lee was the only expert to research syste~atically the
effect ofhurnidity and water on AWC formation and that his testimony on the effect of scrubbers
was consistent with his basic opinion that moisture content ofcoal was a factor that affected
susceptibility to AWCs. K. Br. at 86-87. Intervenors argue that Dr. Lee's opinion was consistent
with testimony of all experts at the Common Issues trial and that Dr. Marple's testimony also
indicated that a variety offactors, including humidity, could affect the threshold velocity needed
to dislodge dust particles from filters. I. Br. at 50-52.

The Secretary failed to lodge an objection to Lee's testimony on this subject during the
trial. As with the Secretary's contention that the judge erred in admitting Lee's testimony
because it was not disclosed during discovery, the Secretary was obliged to lodge a timely
objection to the testimony in order that the judge could consider the issue ofLee's qualifications
to give an opinion on this issue. See Fed. R. Civ. P. 46; Browzin, 527 F.2d at 850 & n.15; 30
U.S.c. § 823(d)(2)(A)(iii).

60 The cases on which the Secretary relies, S. Br. at 90, to support the proposition that his
testimony should have been excluded are inapposite. See Weiss v. Chrysler Motors Corp., 515
F.2d 449,457-58 (2d Cir. 1975); Freund, 956 F.2d at 356-59.
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In any event, Lee was fully qualified to offer an opinion on this subject. As noted he has a
doctorate in solid state physics and was accepted as an expert witness in physics, materiais
characterization and analysis, and environmental monitoring. 15 FMSHRC at 1488; see R. Ex.
1001A. The R. 1. Lee Group, which Dr. Lee headed, was experienced in analyzing air samples
and particulate matter and had worked for numerous government agencies, as well as for private
industry. See Tr. 5923-48. A portion ofhis expert report dealt with the impact of humidity on
the susceptibility offilters to dislodgment. See K. Ex. 2001, at 14. Lee's opinions were based on
his water spray experiments performed for the Common Issues trial. K. Tr. 3893. The Secretary
offers no persuasive argument to support his contention that Dr. Lee's testimony was outside his
area ofexpertise. See S. Br. at 90-91. Rather, he argues that Dr. Marple, who testified that
water sprays do not reduce the susceptibility ofdust deposits to dislodgment, K. Tr. 4145-49, was
more qualified to testify in this area. S. Br. at 90-91. However, "the resolution of conflicting
testimony, including that ofexpert witnesses, is for the trier of fact." Jackson, 422 F.2d at 1275
(citations omitted); see a/so L & J Energy, 57 F.3d at 1088.

Here, the judge weighed partially conflicting testimony and determined that the use of
scrubbers and water sprays would reduce the susceptibility offilters to dust dislodgment. 16
FMSHRC at 883. He noted inconsistencies in Marple's testimony regarding the effect ofwater
sprays. Id at 875. Marple testified that water sprays do not reduce the susceptibility of dust
deposits to dislodgment, K. Tr. 4145-50, but he also testified that wetness of coal dust caused by
scrubbers affects susceptibility to dust dislodgment, K. Tr. at 1551-52. We further note that
Marple testified in the Common Issues trial, in response to a question from the judge, that wet
particles would be more resistant to dislodgment. Tr. 3103-05; see a/so Tr. 9498-9500. The
judge was well within his discretion in crediting Dr. Lee's opinion over Dr. Marple's.

Finally, the Secretary argues that the installation ofscrubbers systems does not explain a
decline in AWCs after March 26, 1990. S. Br. at 93. As noted in section C. 5. b., supra, the
Secretary mischaracterizes the Keystone Decision. The judge merely considered the installation of
scrubbers as one ofseveral factors that could account for the decline in AWCs at Urling in late
1989 and early 1990. 16 FMSHRC at 883.

D. Statistical Issues61

In the Common Issues trial, the Secretary attempted to establish, through the use of
statistics, that AWCs were not randomly distributed across the industry, that a sharp drop in the
rate ofAWC citations across the industry occurred after institution ofan AWC void code on
March 19, 1990, and that these factors, along with other evidence, established intentional

61 This section addresses Issues No.7 and 8 in the PDR, which are set forth in terms of
the Keystone Decision. The Secretary "concurrently objected to" related findings and conclusions
in the Common Issues Decision. PDR at 10 n.l; S. Br. at 40 n.15.
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tampering by the cited operators.62 In support of his proposition that statistics can be used to
prove a causal relationship, the Secretary cited cases in which statistics were used to prove
discrimination in employment. The judge found that the susceptibility of filters to dust
dislodgment depended on a number of manufacturing and other variables and that the statistical
analysis of the Secretary's expert failed to take those variables into account. 15 FMSHRC at
1521. He noted that the operators' statistical evidence showed that AWCs were non-random
after the void code was instituted as well as before and that the decline in AWC citation rate
commenced in September 1989. Id at 1507-08~ see a/so id. at 1485-86. The judge concluded
that, because of the existence of many other potential causes, the statistical evidence did not
establish that AWCs resulted from intentional tampering. Id at 1519-22.

In Keystone, the Secretary attempted to establish, through the use of statistics, that a sharp
drop in Urling's AWC citation rate occurred after March 26, 1990, the date the Secretary alleges
ESD personnel became aware of the void code,63 and that this drop established that Urling had
intentionally tampered. As noted in section C.s.c., supra, the judge refused to infer tampering
from the statistical evidence. He held that March 26, 1990, was not materially significant at
Urling and that the statistical evidence did not establish that a reduction in the mine's citation rate
resulted from MSHA's investigation of its dust sampling program. 16 FMSHRC at 900-01.

1. Common Issues Decision

In his PDR, the Secretary argues that the judge erred in failing to understand the
significance of the statistical evidence in supportiqg the conclusion that intentional tampering w"\s
the likely cause of AWCs because such conduct was higWy consistent with a dramatic decline ~1

AWCs in the spring of 1990 and other explanations are inconsistent with that decline. PDR at 15
16.

The Secretary states that his use of statistics in the Common Issues trial was designed to
enable the judge to draw inferences regarding the conduct of the cited operators and to
corroborate the Secretary's other evidence of intentional tampering. S. Br. at 36-37 n.12~ S.
Reply Br. at 15. He asserts that the judge erred when he stated that "[s]tatistical evidence

62 The Secretary states: "The institution of the AWC void code was the first official
notification to the mining industry that samples with AWC characteristics were considered by
MSHA to be abnormal and that some kind ofgovernment investigation into the AWC matter was
under way." S. Br. at 8-9.

63 In the Common Issues case, the Secretary used March 19, 1990, the date on which the
void code notices were issued by MSHA, asserting that this was the date on which operators were
advised of the voiding of filters with AWCs. 15 FMSHRC at 1460, 1486; S. Br. at 8-9. In
Keystone, he used March 26, 1990. 16 FMSHRC at 878.
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alone ... cannot prove causal relationships."64 S. Br. at 36-37 n.12, quoting 15 FMSHRC at
1484 n.4. He contends that the judge had "a legally erroneous understanding of what statistical
evidence can prove." S. Br. at 37 n.12. He submits that very significant weight should have been
given to the statistical evidence and cites discrimination cases, in which courts have determined
that statistics alone can constitute primafacie proof ofemployment or other discrimination.65 Id.
at 36-37 n.12. He also argues that Intervenors' attempts to explain AWCs do not comport with
the Secretary's evidence that AWCs did not occur randomly over time and across the industry. S.
Reply Br. at 15-16.

Intervenors respond that the inference, ifany, to be drawn from, and the weight to be
given to, the statistical evidence was within the judge's sound discretion. I. Br. at 56.
Intervenors and Keystone argue that the statistical evidence deserved little weight because the
underlying data were merely allegations of tampering, not objective evidence of such conduct.
Id at 61-62, referencing 15 FMSHRC at 1465-66; K. Br. at 94. They distinguish the
discrimination cases as analyzing fundamentally different data, i.e., objective facts, and as
providing evidence ofprobable relationships between variables, not proofof causal relationships.
I. Br. at 57 & n.49. They note that MSHA first developed written protocols for AWC
identification in the spring of 1990 and that the criteria for identifying AWCs also became more
stringent then. Id at 63. Intervenors argue that the continuing non-random distribution of AWCs
across mines after the void code undermines the Secretary's position. Id at 69. Intervenors
further argue that AWC rates had dramatically declined for five months before institution of the
void code and that the data reveal a continuous decline throughout the period in question. Id. at
66. They point out that any date selected during the period will result in a rate that is statistically
significantly higher before that date than after, lind that the rate ofdecline was steeper before the
void code date than after. Id. at 67-68. Intervenors further note the Secretary's failure to explain
the comparable rate ofdecline in AWCs in the samples taken by MSHA inspectors before and
after institution of the void code. Id. at 68.

The statistical evidence on which the Secretary relies was based on cited filters submitted
to MSHA between August 8, 1989, and March 31, 1992. 15 FMSHRC at 1484. The data base

64 Dr. Miller conceded at the Common Issues trial, however, that none of his studies
allowed him to conclude that the presence ofan AWC on a filter "establishes that the weight of
the coal dust on that filter was intentionally altered ...." Tr. 3740; see also Tr. 3806-07.

65 The Secretary relies on such discrimination cases as Hazelwood School District v.
United States, 433 U.S. 299,307-08 (1977); International Brotherhood ofTeamsters v. United
States, 431 U.S. 324, 339-40 (1977); Barnett v. w.r. Grant Co., 518 F.2d 543, 549 (4th Cir.
1975); Wetzel v. Liberty Mutual Ins. Co., 508 F.2d 239,259 (3d Cir. 1975), cert. denied, 421
U.S. 1011 (1975); United States v. Jacksonville Terminal Co., 451 F.2d 418,442 (5th Cir. 1971),
cert. denied, 406 U.S. 906 (1972); Alabama v. United States, 304 F.2d 583,586 (5th Cir. 1962),
afj'dper curiam, 371 U.S. 37 (1962). S. Br. at 35-36.
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(the "Analysis Data Set") analyzed by Dr. Miller, the Secretary's statistical expert, contains a
record ofall respirable dust compliance filters submitted to MSHA during that period except
those from operators who pled guilty to charges related to submitting fraudulent samples. Tr.
3201-07~ Gov't Ex. 227, at 4-6. Miller concluded, on the basis ofa chi-square analysis, that the
data were "inconsistent with the hypotheses that the phenomenon leading to cited cassettes is
random and that the likelihood ofcited cassette generation is the same at each mine." Gov't Ex.
227, at 18. He also found "a trend to decreasing cited rate over time" and "a marked decrease in
the cited rate on or about 3/19/90." Id at 21.

Preliminarily, we agree that the data here are not objective. The Secretary asserts that the
AWC citations constitute objective data because the judge found Thaxton's AWC determinations
to be consistent for purposes of the Common Issues case. The judge found in his Common Issues
Decision that Thaxton's classifications were consistent and that his determinations as to whether
filters should be cited under his tamper codes "were sufficiently consistent so that I must consider
whether an AWC establishes a violation," 15 FMSHRC at 1466-67,1469. The judge declined,
however, to credit Thaxton's opinion on AWC causation, finding that his opinion was not
supported by systematic scientific experiments. 16 FMSHRC at 897~ see 15 FMSHRC at 1513,
1521. We have affinned that conclusion. Thus, the data analyzed by Dr. Miller were merely
allegations oftampering.66

We find no error in the judge's determination that the statistical evidence on non
randomness was not persuasive of intentional tampering. Differences in AWC rates across mines
do not necessarily prove tampering.

Further, the drop in citation rate for the industry as a whole on March 19, 1990, derives
from data as to two different groups of mines. The data were analyzed based on certain "before"
and "after" periods. The "before" period included mines that submitted filters with AWCs before
March 20, 1990, and the "after" period included mines that submitted filters with AWCs after
March 19, 1990. See Gov't Ex. 241, at 1. The "before" data included filters from 300 mines that
did not submit filters during the "after" period. 15 FMSHRC at 1507~ Tr. 4036-38. The "after"
period contained data on 762 mines that were not considered in the "before" period. Id Ofthe

66 The judge was correct in determining that this case is not analogous to a discrimination
case. 15 FMSHRC at 1464. Use of data derived from Thaxton's decisions, even ifconsistent as
to which filters to cite, stands in marked contrast to the use of statistical data in employment
discrimination cases, where statistics are generally used to compare objective data as to two
groups. See, e.g., Teamsters, 431 U.S. at 336-42. For example, the racial makeup ofa particular
category ofa company's workers is compared to the racial makeup of the qualified and available
labor pool. Absent discrimination, the percentages should be similar. The data used by the
Secretary in this case are not objective and, moreover, they are not compared to a second, control
group.
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2,677 mines in the Secretary's analysis, more than 1,000 were included in only one period, not
both. 15 FMSHRC at 1507-08; Tr. 4036-38. Thus, the data can prove nothing as to a change
over time for one group of mines or the other.

Moreover, the drop in the citation rate for the coal mining industry does not prove a drop
in the citation rate for all operators in the Common Issues proceeding. Some operators had
submitted their only cited sample some months before the void code date.67 Others received their
only citation for a sample taken many months after that date. 61 In fact, many operators who
received multiple citations had not yet taken their first cited sample as of that date.69 The
statistical evidence presented by the Secretary in the Common Issues trial did not even prove that
many cited operators experienced a drop in citation rates at or near the void code date.

The Secretary has not alleged that the operators in this consolidated case were engaged in
a conspiracy or were in any way acting in concert to violate the Mine Act. Yet he has attempted
to use statistics on the citation rate for the coal mining industry as a whole not only to prove a
drop in the citation rate for all operators but to prove that the drop occurred because operators
learned ofthe AWC void code and, as a result, ceased deliberate tampering. The Secretary is
essentially asserting that a drop in the rate ofallegations against coal mine operators as a group
provides legal support for the underlying allegations against particular operators. We conclude
that, absent a conspiracy charge, a drop in the citation rate for the industry as a whole cannot, as a
matter oflaw, be used to draw inferences regarding the conduct ofall operators or to support a
finding of deliberate misconduct on the part ofany. Based on that determination, we conclude
that the judge did not err in finding that the statistical evidence did not establish that AWCs
resulted from intentional tampering. See 15 FMSHRC at 1520.

67 For example, Big Fork Coal Co., Mine ID # 4401969, received its only citation for a
sample taken on September 22, 1989; C&N Coal Co., Mine ID # 1516336, received its only
citation for a sample taken on November 17, 1989; and Big Hill Coal Co., Mine ID # 1513300,
received its only citation for a sample taken on October 4, 1989. See Gov't Ex. 272.

61 For example, Bullion Hollow Enterprise, Inc., Mine ID # 4404871, received its only
citation for a sample taken on April 2, 1991; U's Coal Corp., Mine ID # 1516637, received its
only citation for a sample taken on October 25, 1990; and Wampler Brothers Coal, Inc., Mine ID
# 1516722, received its only citation for a sample taken on September 25, 1990. See Gov't Ex.
272.

69 For example, Trojan Mining, Mine ID # 1502091, received its first of 12 citations for a
sample taken on July 11, 1990; Double M. Coal Co., Mine ID # 4405661, received its first offive
citations for a sample taken on October 22, 1991; and Soldier Creek Coal Co., Mine ill
# 4200077, received its first of three citations for a sample taken on June 11, 1990. See Gov't
Ex. 272.
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2. Keystone Decision

The judge, refusing to infer tampering from the statistical evidence, held that March 26,
1990, was not materially significant at Urling. He was unable to conclude on the basis of the
statistical evidence that the reduction in the citation rate at Urling was related to MSHA's
investigation ofthe dust sampling program at the mine. 16 FMSHRC at 901.

In his PDR, the Secretary argues that the judge erred in failing to understand the
significance ofthe statistical evidence in supporting the conclusion that intentional tampering was
the likely cause ofAWC formation because such conduct was highly consistent with a sharp
decline in AWCs on March 26, 1990, and other explanations are inconsistent with that decline.
PDR at 15-16. Further, the Secretary asserts that the judge erred in his analysis of the statistical
evidence "by focusing, inter alia, on the bimonthly sampling period rather than recognizing the
self-evident and paramount importance ofMarch 26, 1990, as a discrete and most logical date for
evaluating rates ofAWCs." Id at 16.

In support of the petition, the Secretary argues that the record establishes that Urling
submitted 74 filters with AWCs during the seven months preceding March 26, 1990, but only one
AWC after that date, and that AWC rates for other R&P mines were similar. S. Br. at 37-38.
The Secretary asserts that whatever was causing the AWCs effectively ceased on March 26, 1990,
and the most likely explanation was the response ofR&P employees to the AWe void code. Id.
at 37-40. The Secretary further argues that, even assuming R&P employees had sufficient
knowledge ofthe MSHA investigation to consider altering their conduct prior to March 26, 1990,
that date is ofcritical importance because it is when they learned that tampering would no longer
yield positive results for R&P. Id. at 45-46. He also argues that the analysis ofAWCs on a
bimonthly basis masks a dramatic decline after March 26, 1990. Id. at 46-48. Finally, the
Secretary asserts that Keystone's attempts to explain the occurrences ofAWCs are unsatisfactory.
S. Reply Br. at 15-16; see a/so id at 20,26,27.

Keystone responds that substantial evidence supports the judge's decision. It asserts that
the Secretary's analysis is flawed. It states that the date on which Keystone was alleged to have
gained knowledge ofthe void code, March 26, 1990, is irrelevant because their personnel were
aware almost two months prior to that date of a criminal investigation into dust sampling
conducted by MSHA. K. Br. at 94-99. Keystone also argues that, even if these flaws in the
Secretary's analysis are ignored, the statistical evidence does not establish that AWCs resulted
from tampering. Id. at 94.

a Significance ofMarch 26. 1990

The judge concluded that March 26, 1990, was not the most logical cutoffpoint for
comparing AWC rates. 16 FMSHRC at 900. He found that "the evidence shows that the ESD
personnel and Keystone management were aware of the investigation . . . 6 weeks or more before
the notification ofthe void code ...." Id.
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In 'mrly February 1990, Dennis Hellgren, the Director of Safety for R&P mines, learned
that MSHA was investigating R&P's dust sampling program. 16 FMSHRC at 888. He had
received a telephone call from the superintendent of the Florence NO.2 mine, who related that
two foremen, Charlie McGinnis and Norm Thompson, had been contacted by MSHA special
investigators, who were looking into R&P's dust sampling program. Both foremen had taken
notes oftheir interviews with the MSHA investigators, and those notes were sent to Hellgren.70

Hellg;"en knew that special investigators normally handled criminal investigations. K. Tr. 2490
91. From his review ofthe notes, Hellgren knew that the investigators were asking questions
conr;erning cassettes with white centers and tampering. K. Tr. 2476-78, 2492-97; see 16
FMSHRC at 888. He called the superintendents ofother R&P mines to find out whether MSHA
investigators had contacted their foremen about the dust sampling program and asked them to
report back to him. K. Tr. 2477-78,2486-88; K. Ex. 2073; see 16 FMSHRC at 888.

Hellgren called but was unable to reach the MSHA agent in charge of special
investigations at the local district office; instead, he spoke to an investigator, who confirmed that
MSHA was collecting information but who refused to explain the reason. K. Tr. 2478-79. On
February 2, while Hellgren was present, Edward Onuscheck, a former vice-president of safety and
a consultant to R&P, had a telephone conversation with Jerry Spicer, an MSHA supervisor.
Spicer said that a preliminary inquiry, on a nationwide basis, was being made into respirable dust
sampling. K. Tr. 2479-84; K. Ex. 2073; see 16 FMSHRC at 888.

On or about February 3, after reviewing Thompson's and McGinnis's notes, Hellgren
shJwed them to Donald Eget, supervisor ofR&P's ESD laboratory, and asked Eget what he
thought the investigators were seeking. K. Tr. 2299-2300,2497-98; see 16 FMSHRC at 888.
Other employees of the ESD laboratory also learned of the MSHA investigation. Dust technician,
Robert Bollinger, Sr., knew about the investigation because MSHA investigators came to his
home looking for his son, who was a foreman at an R&P mine. K. Tr. 3016-19. Shawn Houck,
who worked under Eget's supervision, learned ofan MSHA investigation from Bollinger. K. Tr.
2120-21. Foreman McGinnis told Thomas Hollern, a dust technician in the R&P laboratory,
about the MSHA inve~tigation in early February. K. Tr. 3256-58, 3294. Douglas Snyder and
Herbert Gleditsch, other dust technicians, also learned of the MSHA investigation and knew that
investigators were talking to foremen. K. Tr. 1908-11,2677-78,2728.

On February 20, 1990, an MSHA investigator, Joe Totorio, ielephoned Hellgren to set up
a meeting with R&P officials.. Totorio indicated to Hellgren that MSHA was working with the
U.S. Attorney's office in investigating dust cassettes with white spots in the centers. Hellgren
asked Totorio which of the R&P mines were being investigated and was told that Urling was one.
In a second telephone conversation that day, Totorio identified the lawyer from the U.S.

70 Thompson's notes are dated January 25, 1990, K. Ex. 2075, while McGinnis's are
dated February 1, 1990, K. Ex. 2076. McGinnis's notes indicate that he was interviewed at his
home and shown dust filters with AWCs. Id; see K. Tr. 2496-97. Neither Thompson nor
McGinnis testified at trial.
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Attorney's office with wtom he was working. K. Tr. 2499-2507; K. Ex. 2074; see 16 FMSHRC
at 888. Following these Xlnversations, Hellgren told R&P's legal department that the company
was "under investigation by the U.S. Attorney." K. Tr. 2507-08. Hellgren also told Eget about
the conversation with Totorio. K. Tr. 2300-01,2508-09; see 16 FMSHRC at 888.

To summarize, beginning in early February 1990, officials at R&P, from its top
management to its Brat-line supervisors, had knowledge ofMSHA's investigation into dust
cassette tampering. A mine superintendent first telephoned R&P's safety director to report
MSHA's efforts to interview foremen, and he in tum put every R&P mine superintendent on
notice to report ar..y MSHA contacts with foremen. The safety director's February 20 telephone
conversation with an MSHA investigator confirmed that the investigation involved allegations of
Criminal misconduct. In early February and again on the 20th, details ofthe investigation were
passed along to Donald Eget, whom the judge found had an opportunity to tamper with dust
cassettes. 16 FMSHRC at 888-89,901; K. Tr. 2495-98, 2508-09. These communications
diftUsed knowledge ofthe investigation among R&P managers. ESD laboratory employees,
inclUding dust technicians, also became aware ofthe investigation. 16 FMSHRC at 890-92; K.
Tt. 1908..11,3016-19,3355-59.

Substantial evidence in the record supports the judge's finding that R&P employees were
.ware ofMSHA's criminal investigation some six to seven weeks prior to MSHA's notification
that dust sample filtets with AWCs would be voided. 16 FMSHRC at 900. Further, we reject the
Secretary', argument that, even ifR&P employees knew ofthe investigation earlier, March 26,
1990, is critical because they learned on that date that tampering would no longer be beneficial.
The Secretary b~ presented us with no evidence 6fwhy, ifR&P personnel had been tampering
with dust cassettes, they would have been more likely discouraged by the institution ofthe void
Code than by the special investigation and the prospect ofcriminal prosecution. We also note
ttaat. from early February 1990, the time the judge found R&P's employees had knowledge ofthe
investigation, until March 26, 1990, Urling's cifation rate actually rose sharply, from zero in the
sampling weeks ofFebruary 5, 12 and 26, to 50% in the week ofMarch 19, 1990. K. Gov't Ex.
SOl.

Significant to the judge's rejection ofMiller's analysis of the rate ofAWCs at Urling
before and after March 26, 1990, was the unexplained overall decline in the rate of AWCs from
September of 1989 through April of 1990. 16 FMSHRC at 900. Indeed, in other periods prior to
Marth 1990, the rate ofAWCs also decreased, sometimes more sharply than it did after March
26. See 16 FMSHkC at 905 (App. A); K. Ex. 2129B; K. Gov't Ex. 500, at Attach. AI.
Although the Secretary states in his briefthat "the data picked the date," S. Reply Br. at 21, Dr.
Miller testified that the date March 26, 1990, was given to him by the Secretary's trial counsel for
us.; in his analysis. K. Tr. 788-789. The Secretary offered no explanation, see Oral Arg. Tr. 116
17, to distinguish earlier declines in the rate ofAWCs from the decline that occurred after March
26, 1990, which he asserts is indicative ofthe cessation of intentional tampering.
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We affirm the judge's conclusic'1 that the date March 26, 1990, is not materially
significant in the Keystone proceeding .1nd that the drop after that date in Urling's citation rate
does not establish intentional tampering.

b. Use ofBimonthly Data71

The Secretary challenges the statistical analysis of the rate of AWCs by Keystone's expert,
Dr. Roth, because it was based on bimonthly data, which the Secretary alleges masks the decline
after March 26, 1990.72 S. Br. at 46-48. The judge accepted Roth's approach in using bimonthly
data because operators carry out dust sampling on a bimonthly basis. 16 FMSHRC at 900; see 30
C.F.R §§ 70.207(a) & 70.208(a) (1994).

Miller conceded that, once March 26, 1990, loses its significance as the date on which
R&P employees became aware of the MSHA investigation, as the judge held and we have
affirmed, there was nothing "l1ecessarily wrong" with using a two-month period to analyze the
rate of AWCs. K. Tr. 845-47. It is also apparent, from the judge's consideration ofUrling's
AWC rate before and after March 26, 1990, that he also examined weekly data and did not rely
exclusively on Roth's bimonthly analysis. 16 FMSHRC at 900,905 (App. A). Thus, we conclude
that the judge did not err in relying in part on Dr. Roth's analysis based on bimonthly data.

E. Exclusion ofThird-Party Criminal Evidence73

Prior to the Common Issues trial, the operators sought to exclude the testimony offive
individuals on the Secretary's witness list who w.ere expected to testify about methods by which
dust could be deliberately dislodged from filters or fraudulent samples created. Mot. to Exclude
S. Case-Specific Witnesses from the Common Issues Trial, filed Nov. 12, 1992; Tr. 79-80, 85-88
(Prehr'g Conf Nov. 17, 1992). Those individuals included Randy Thomas, a former R&P
employee, and a principal and an employee ofTriangle Research Corporation ("Triangle").
S. Witness List filed Oct. 30, 1992. At the pretrial hearing, the judge granted the operators'
motion, excluding the testimony because it was not relevant to the issue to be determined in the
Common Issues trial, i.e., whether "an AWC on a cited filter cassette. . . establishes that the
operator intentionally altered the weight." Tr. 82-83, 89 (prehr'g Conf. Nov. 17, 1992).

71 Bimonthly analysis has the effect of smoothing the data over time. 16 FMSHRC at
880. Compare 16 FMSHRC at 905 (App. A) with Id at 906 (App. B).

72 In the Common Issues proceeding, Dr. Roth analyzed weekly data. See R. Ex. 1041,
Attachs. B & C. In that case, Dr. Miller used March 19, 1990, rather than March 26, 1990, as the
pivotal time in his analysis. 15 FMSHRC at 1485. We note that both experts tailored their
analyses to the issues before the judge in the respective cases.

73 This section addresses Issue No. 14 of the PDR.
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At the Common Issues trial, the Secretary, in~xamining Mr. Thaxton on filters classified
as tamper code 10, sought to question him regarding Triangle and offered exhibits involving guilty
pleas of individuals and entities in criminal cases involving Triangle and its employees and other
operators.'· Tr.294-96. He offered the evidence to show "the accuracy ofMr. Thaxton being
able to discern which cassettes [had] been deliberately altered," and "also discern the method by
which they were altered." Tr.296-97. The Secretary asserted that evidence of those guilty pleas
would show that, at least as to tamper code 10, \.fr. Thaxton was very accurate. Tr. 296-97. The
judge sustained the operators' objection and exc.luded the evidence. Tr. 307. He let stand
Thaxton's testimony that tamper code 10 filters came from a particular geographical area
(Kentucky, Virginia, and West Virginia) and were largely submitted by Triangle. Tr. 305. During
redirect examination ofThaxton, the Secretary renewed his request that the evidence be admitted,
again urging that it would show Thaxton's ability to identify filters that had been deliberately
altered. Tr. 1115-20. Again, the judge sustained the operators' objection, finding the evidence
irrelevant and not necessary to rehabilitate Thaxton as a witness. Tr. 1119-20. The Secretary
made offers of proof regarding the five individuals whose testimony was excluded at the pretrial
hearing as well as several other documents involving criminal pleas. Excluded Exs. 330-34; Tr.
307-11, 1120; S. Statement and Intro. to Offers ofProofReg. Potential Testimony ofPysher,
Murray, Thomas, Ellis, and White, filed Jan. 7, 1993.

In the PDR, the Secretary asserts that the judge erred in the Cominon Issues trial in
excluding evidence ofcriminal tampering and evidence from those who had witnessed or
participated in tampering because it would have played a substantial role, when weighed with
other evidence, in establishing that intentional tal1Jpering was the most likely cause of AWCs and
was "clearly relevant to the general question of motive in tampering ...." PDR at 20-21. He
further contends that the evidence of criminal conduct was relevant to showing the opportunity
and the incentive to tamper by R&P personnel, S. Br. at 101, S. Reply Br. at 49-50, and that the
judge's ruling precluded "the possibility ofconsideration ofmost of this evidence at the
[Keystone] hearing." S. Br. at 100.

Intervenors argue that the evidence was properly excluded under the terms of the
September 1992 Order, which provided that evidence of intent by individual mine operators was
not an issue in the Common Issues proceeding. I. Br. at 53-54. Keystone and Intervenors also
argue that the evidence was properly excluded at the Common Issues trial because it was neither
relevant nor probative and because evidence concerning operators who were criminally liable
could not be used to establish that other operators acted in a similar manner. Oral Arg. Tr. 198
99; K. Br. at 52; I. Br. at 54.

We conclude that the judge did not err in excluding the evidence at the Common Issues
trial. As noted in section B. 3., supra, the judge, in the September 1992 Order, set forth the

,. Tamper code 10 was developed in the fall of 1990, after initiation of the void code.
Filters classified under this code had a slightly darker center, less than 6mm in diameter,
surrounded by a broad lighter ring. 15 FMSHRC at 1462; TT. 292-93, 8264-65.
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issue to be determined in the Common Issues trial as whether an AWC "establishes that the
operator intentionally altered the weight ofthe filter." 14 FMSHRC at 1677. "The intent ofa
particular mine operator or group ofoperators [was] not an issue in the common issues trial ...."
Id. Moreover, evidence that some AWCs were caused by deliberate conduct would not have
established that all or even most AWCs were caused by deliberate conduct. We conclude that the
judge's evidentiary ruling is consistent with the September 1992 Order and was not an abuse of
discretion.

We also agree with Keystone and Intervenors that the evidence concerning guilty pleas by
several operators could not properly be used to establish motive, opportunity, incentive, or the
likelihood ofintentional tampering as to others because such evidence does not prove that
operators, in general, had acted similarly.

Further, it is not apparent that, ifthe testimony regarding Triangle and the challenged
exhibits had been admitted into evidence, the judge would have analyzed tamper code 10 filters
differently. The evidence was proffered for the purpose ofconfirming Mr. Thaxton's ability to
identify and categorize AWCs, particularly those in tamper code 10. The judge found the
evidence neither relevant to the case nor "necessary to rehabilitate Mr. Thaxton as a witness." Tr.
1119-20. In fact, the judge found that "classification ofAWCs by Thaxton under his tamper
codes was consistently applied ...." 15 FMSHRC at 1513. Moreover, the judge allowed
testimony from Thaxton that the vast majority of tamper code 10 filters came from mines serviced
by Triangle, whose principal and employee were parties to a criminal plea agreement. Tr.295,
305. Thus, the judge had before him evidence ofcriminal activity with respect to tamper code 10
filters and referred to the criminal convictions in tbe Common Issues Decision. 15 FMSHRC at
1520.

Contrary to the Secretary's argument, S. Br. at 100-101, Oral Arg. Tr. 205, the judge's
exclusion of the proffered evidence in the Common Issues trial did not preclude its consideration
in Keystone. Randy Thomas, one ofthe iridividuals whose testimony was excluded from the
Common Issues trial, testified as the Secretary's witness in Keystone. K. Tr. 1307; 16 FMSHRC
at 892, 902. Further, at trial, after Keystone had cross-examined Thaxton using exhibits relating
to the criminal pleas involving Rushton Mining Company and Peabody Coal Company, those
exhibits were accepted into evidence on the Secretary's motion. K. Tr. 1212-16, 1295-97; K.
Exs. 2117, 2118. Keystone Exhibit 2118 included criminal indictments and plea agreements
relating to Peabody and made up a portion ofthe Secretary's Exhibit 334, which was offered and
excluded at the Common Issues trial. The Secretary did not offer into evidence any other
testimony or exhibits on this issue that were excluded from the Common Issues trial. Thus, the
Secretary's argument on review, that the judge's exclusion ofthis evidence in the Common Issues.
proceeding precluded its consideration in Keystone, is without merit.
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F. Other Keystone Issues

1. Handlins of Samplina Equipment at ESD7s

The judge found that changes in the handling ofsampling equipment at ESD could have
been a factor in the decrease ofAWCs at Urling in the spring of 1990. 16 FMSHRC at 884. He
found that ESD supervisor Donald Eget, who handled the equipment more roughly than other
ESD personnel, did not handle samples or sampling equipment from April 9 until May 10, 1990,
and that dust technician Douglas Snyder and the other technicians were mo!'e careful in their
handling of the equipment as a result ofMSHA's investigation. Id

The Secretary contends that substantial evidence does not support a finding by the judge
that changes occurring on or about March 26, 1990, in handling ofdust sampling equipment at
ESD explained the decline in AWCs after that date. PDR at 18; S. Br. at 96-100. To support his
argument, the Secretary states that both Eget and his laboratory assistant Shawn Houck admitted
that they had not modified their handling practices after March 26, 1990. S. Br. at 97. He also
argues that Snyder could not identify the time at which he made changes in his handling ofthe
sampling units. Id Keystone counters that the judge found handling changes in the spring of
1990 to be only one ofmany possible explanations for the decline. K. Br. at 103-07.

In asserting that the judge relied on changes in handling to explain the decline of AWCs
after March 26, 1990, the Secretary mischaracterizes the Keystone Decision. The judge found
that handling changes by ESD personnel, in addition to other phenomena at Urling, "could have
been factors in the decrease in the number ofcited AWCs in the Spring of 1990." 16 FMSHRC
at 884; see also id at 882-86. Substantial evidence supports that finding.

Eget, Houck, and Snyder: testified that the sampling units had been subjected to rough
handling by ESD personnel. For example, Snyder testified that, in transporting pumps, he
dropped the pumps, caught protruding hoses on door latches, and slammed hoses in doors. K.
Tr. 1838, 1849-51. Houc~ testified that the dust technicians often left the pumps in disarray at
the ESD with pumps piled on top ofeach other and hoses tangled together. K. Tr. 2084-86,
2159-60. Eget was rough in his treatment of the pumps; for example, he carelessly threw pumps
into his vehicle when transporting them and swung pumps onto the table at the ESD laboratory.
K. Tr. 2178-80, 2244-48, 2250-52.

Houck testified that, although he did not know of any changes in the conduct of the
respirable dust program and that it was hard to reduce the rate ofaccidentally dropped cassettes,
he thought everyone, including the technicians, became "a little bit more careful of the handling of
the pumps." K. Tr. 2179,2203,2214-15. Although Eget did testify that he had not changed his
behavior after March 26, 1990, he did not handle pumps from early April until May 10, 1990. K.
Tr. 2319-20, 2362, 2384. Snyder could not pinpoint exactly when his behavior changed, but he

7S This section addresses Issue No. 12 in the PDR.

1876



testified that he became more careful in his pump handling. See K. TT. 1921. Other ESD dust
technicians also testified to using greater care. Dust technician Herbert Gleditsch, who at time':,
sampled at Urling, testified that he handled pumps more carefully. K. Tr. 2713-14, 2733-34.
Dust technician Thomas Hollern, who sampled at R&P's Heshbon mine, testified that he became
more careful after the AWC investigation. K. Tr. 3272-76, 3283-84.

We conclude that substantial evidence supports the judge's finding that changes in the
handling practices ofESD personnel did occur and we affirm that finding. We also affirm the
judge's conclusion that these changes "could have been factors" causing the decrease in Cited
AWCs in the spring of 1990.

2. Optional Quartz Samples76

The judge drew no conclusions with respect to the fact that no AWCs were noted or cited
by MSHA on the "optional quartz samples"77 concurrently submitted by Urling and other R&P
mines. 16 FMSHRC at 887-88. The Secretary asserts that the judge erred in failing to accord
weight to this evidence. PDR at 14-15; S. BT. at 48-55. He contends that the Urling and R&P
quartz sample filters did not display AWCs even though they were taken in the same manner,
under the same conditions, and at the same time as the respirable coal dust samples that exhibited
AWCs. Id. The Secretary asserts that the absence of AWCs on the quartz samples indicates
tampering because, for a quartz sample to be accepted as valid by MSHA, it must be sufficiently
heavy and, thus, R&P would not have had the same incentive to remove dust from a quartz
sample as from a compliance sample. S. Br. at 49-51; see K. Tr. 1109, 1122-24. Keystone
responds that the judge properly rejected the Secretary's evidence on optional quartz samples
because the appearances of those filters could not be evaluated. K. Br. at 90-92.

Paul Parobeck, chief of the instrumentation and analytical branch at the PHTC laboratory
and overseer of quartz sampling and the Secretary's only witness on this issue, testified that none
ofthe quartz sample filters submitted by Urling and other R&P mines from August 1989 through
March 31, 1991, had AWCs. K. Tr. 1124-30. Parobeck's testimony was based on computer
records, not on his personal examination ofthe filters. K. Tr. 1124-30, 1140; K. Gov't Ex. 506.
The PHTC employees who had reviewed the filters were not called as witnesses. 16 FMSHRC at

76 This section addresses Issue NO.6 in the PDR.

77 !fa mine's atmosphere contains more than 5% quartz, the maximum level of respirable
dust permitted is reduced below 2.0 milligrams per cubic meter. K. Tr. 1104-05; 30 C.F.R. §§
70.101, 71.101, 90.101 (below 1.0 milligrams per cubic meter where a Part 90 mineris exposed).
If more than 5% ofquartz is detected in a sample drawn by an inspector, an operator is given the
option of submitting additional samples for evaluation. K. Tr. 1119. The results of the optional
quartz samples drawn by the operator are then averaged with the results of the inspector samples
to determine the mine's respirable dust standard. K. Tr. 1119.
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887-88~ see K. Tr. 1140-42. Moreover, the filters were no longer in existence71 and no
photographs ofthem were introduced at the trial or made available for examination prior to the
trial. 16 FMSHRC at 887~ see K. Tr. 1128-30, 1140-41~ K. Gov't Ex. 506. Thus, the operators'
experts did not have an opportunity to examine the filters and compare them with cited filters or
form opinions about them. We conclude that the judge did not err in according no weight to the
Secretary's evidence regarding Urling's quartz sample filters or in refusing to infer from such
evidence that Keystone or R&P personnel had engaged in tampering.

3. Credibility ofESD Personnel79

Keystone, unlike the Common Issues case, involved allegations oftampering by the
employees of a specific operator. The judge's evaluation ofthe credibility of employee witnesses
was critical and properly assumed a significant role in his decision. See 16 FMSHRC at 903. The
judge heard the testimony of33 witnesses from Keystone and the ESD laboratory~ all employees
ofESD during 1989 and 1990 testified. 16 FMSHRC at 85~, 888, 901; see generally K. Tr. The
judge accepted as truthful the testimony ofthese employees that they did not tamper with dust
samples. 16 FMSHRC at 903.

The Secretary argues that the judge erred in several respects in his credibility
determinations as to ESD personnel. PDR at 18-19. He asserts that the judge gave undue weight
to the testimony and credibility ofESD witnesses and contends that the judge's credibility
determinations are undermined because that testimony conflicts. He objects to the judge's finding
that ESD personnel lacked incentive to tamper arid he objects to the judge's failure to credit the
testimony ofRandy Thomas and Jack Szentmiklosi. Id at 19. He also asserts that the judge's
credibility determinations conflict with the overwhelming weight ofthe other evidence. Id at 19
20. Keystone responds that the judge's credibility determinations are fully substantiated by the
record and, in accordance with longstanding precedent, are entitled to significant weight. See K.
Br. at 36-45, 53-57.

The Commission has long held that a judge's credibility determinations are not to be
overturned lightly and are entitled to great weight. Farmer v.lsland Creek Coal Co., 14
FMSHRC 1537, 1541 (September 1992); Quinland Coals, Inc., 9 FMSHRC 1614, 1618
(September 1987); Penn Allegh Coal Co., 3 FMSHRC 2767,2770 (December 1981); Hollis v.
Consolidation Coal Co., 6 FMSHRC 21, 25 (January 1984). "Since the ALI has an opportunity
to hear the testimony and view the witnesses he is ordinarily in the best position to make a
credibility determination." Ona, 729 F.2d at 719. The Ona court observed that, "as a general
rule courts are bound by the credibility choices of the AU, even if they 'might have made
different findings had the matter been before [them] ... de novo.''' Id. at 719, citing GulfStates
Mfrs.,lnc. v. NLRB, 579 F.2d 1298, 1329 (5th Cit. 1978).

7. The quartz evaluation process itself destroys the quartz sample filters. K. Tr. 1112-13.

79 This section addresses Issue No. 13 in the PDR.
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The judge, noting several elements of demtanor that must be considered in determining
credibility, also recognized that his credibility determinations must take into account the extensive
factual, scientific, and statistical evidence and the witnesses' prior knowledge of sanctions for
tampering. 16 FMSHRC at 901. His analysis focused on Eget and Houck because he determined
that only they, among ESO personnel, had sub~tantial opportunity to tamper. Id In evaluating
their testimony, the judge stated that he was "impressed [with] the backgrounds ofEget and
Houck and their forthrightness on the witness stand" and that he "carefully considered their
testimony." Id at 902. We conclude from our review ofthis record that the judge did not make
these credibility resolutions lightly. The judge found these individuals to be truthful witnesses and
his acceptance oftheir denials oftampering is linked to his careful consideration of the other
evidence. See id at 903. Thus, the judge properly based his credibility determinations on his
evaluation ofthe witnesses and their demeanor and did so in the context of the record before him.

The Secretary argues that, in crediting ESD personnel, the judge overlooked a number of
inconsistencies in their testimony. S. Br. at 109-11 & n.38. The Secretary identifies two points
on which Eget and Houck differed: Eget did not regard his handling as rough, whereas Houck
did; Houck recalled performing a dust removal experiment that Eget did not remember. See POR
at 18, citing 16 FMSHRC at 862, 890; S. Br. at 109-10. Neither of these differences provide
reason to discredit the witnesses or overturn the judge's determination. The perception of one's
own behavior frequently differs from how it is perceived by others. Eget's failure to recall one
experiment does not make his testimony that he had not tampered unworthy ofbeliefby the judge,
who had the opportunity to listen to his testimony and observe his demeanor. We conclude that
such insignificant differences in testimony do not provide sufficient basis to overturn the judge's
credibility determinations.

The Secretary also argues that the judge erred in basing his decision to credit ESO
personnel on their lack of incentive to engage in tampering because they knew that tampering
could subject them to punishment. S. Br. at 106-07. Specifically, the Secretary contends that the
judge erred by: (1) failing to recognize that, on both "an economic plane" and "a psychological
plane," employees have an incentive to help their employer; and (2) by stating that R&P's small
number of respirable dust violations indicates a lack of incentive. Id at 107-09. The judge
expressly recognized that mine operators and agents had pled guilty to criminal tampering. 16
FMSHRC at 901. The judge's statement as to lack ofincentives responded to the Secretary's
asserted motivation for ESO personnel to engage in tampering, i.e., to avoid penalties, to avoid
resampling, and to avoid the enormous potential costs ofnon-compliance. Id at 902. The judge
rejected these asserted incentives as very weak and, when considered with R&P's relatively small
history of dust violations, to be almost non-existent. Id It was in this context that the judge
referenced the employees' knowledge ofcriminal sanctions and found, on balance, that the
evidence showed a lack of incentive rather than an incentive to tamper, as argued by the
Secretary. Id

In addition, the record reveals that ESO supervisor Eget had a strong concern relating to
MSHA investigations into tampering and possible sanctions. See K. Tr. 2322-26. In 1982, Eget
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wrote a memo cautioning safety personnel of the",ossibility ofcriminal investigations and advising
them to conduct themselves "in a responsible manner and beyond reproach." K. Ex. 2036.
Because of an earlier MSHA investigation, Eget kept a logbook to record the appearance ofevery
sample sent to MSHA. K. Tr. 2260-61, 2377-80. Eget's logbook noted that two of the filters
(369468 and 294719) submitted to MSHA and later cited would be voided for having been taken
on a low production shift. K. Ex. 2006A; K. Tr. 2279-80. We find no apparent incentive for
Eget to remove dust from filters that he knew were going to be routinely voided by MSHA.
Thus, the judge's finding oflack ofincentive is supported as to Eget.

As to other ESO personnel, dust technician Robert Bollinger, Sr. testified that he and
others who worked under Eget's supervision had nothing to gain from tampering. K. Tr. 3035
36. Dennis Hellgren, R&P's Director of Safety, testified that he knew of no incentive for
personnel to tamper. K. Tr. at 2540. Hellgren also stated that Eget would not have put up with
tampering and that Hellgren would have fired Eget if he had tampered with filters. K. Tr. at 2541.

Further, a review ofthe record indicates that, before the judge, the Secretary neither
offered evidence on, nor argued his theory regarding, employees' incentive to help their
employers. We do not accept the Secretary's theory as true on its face because even if, in much
of their behavior, employees have an incentive to help their employers, it,is not evident that, in
general, they would engage in tampering or other illegal behavior to help their employers.
Consequently, we reject the Secretary's theory as a basis for reversing the judge.

The Secretary argues that the judge's reasqning with regard to the effect on incentives of
R&P's small history of respirable dust violations is circular in nature, because the small history
itself may have resulted from tampering. S. Br. at 107-08. In deciding to credit denials of
tampering by ESD witnesses, the judge relied primarily on his evaluation oftheir truthfulness and
their demeanor in the context of the other evidence. 16 FMSHRC at 901-03. Before taking into
consideration R&P's small history ofdust violations, he found the Secretary's asserted incentives
to be minimal. Id at 902. Moreover, his determination as to ESD employees' credibility was
based only marginally on their lack ofincentive. Thus, any error by the judge in relying on R&P's
violation history is harmless.

We also reject the Secretary's assertion that the judge failed to give his reason for
discounting the testimony of Jack SzentmikJosi, that he had heard a conversation between
Bollinger and R&P's then Vice-President ofOperations, Robert Anderson, on the subject of the
tampering investigation. S. Br. at 110 n.39. As the judge explained, both Anderson and Bollinger
testified that they did not recall such a conversation. 16 FMSHRC at 891, 893. In choosing to
credit Bollinger and Anderson, the judge referenced the same reasons he had set forth earlier for
crediting Eget and Houck. Id at 903. The POR further takes issue with the judge's discounting
of the testimony ofRandy Thomas, who testified to alleged tampering at ESO some 15 years
earlier, PDR at 19; K. Tr. 1316-19, but the Secretary offers no support in his briefs for this
objection. We conclude that the judge did not abuse his discretion in weighing Thomas's
testimony against that of Gary Foehrenbach and in determining that Thomas misunderstood what
he saw or that his recollection was dimmed by the passage of time. 16 FMSHRC at 902.

1880



Finally, we reject the Secretary's assertion that the judge's credibility determinations "are
entitled to no deference" because they are irreconcilable with the weight ofthe evidence. S. Br.
at 103. The contrary evidence oftampering referenced by the Secretary, which he charaet~s
as "overwhelming," i.e., "that nothing explains the sudden and dramatic decline in Awes except
the fact that on March 26, 1990, R&P learned that MSHA believed that the existence ofAWCs
indicated tampering," id., provides no basis on which to overturn the judge's credibility
determinations. We have affinned the judge's findings and conclusions as to the scientific and
statistical evidence as well as the handling ofsampling equipment at ESD. Thus, in our view, the
judge's crediting ofESD employees' testimony that they did not engage in tampering is not
irreconcilable with the record evidence but is in accord with it.

The Secretary's contentions do not compel the extraordinary step ofoverturning the
judge's credibility determinations. so See Hollis, 6 FMSHRC at 25.

m.

Conclusion

We have concluded that the judge articulated and applied the appropriate burden
ofproof in both the Common Issues Decision and in the Keystone Decision. We have
determined that the judge did not abuse his discretion in rejecting Mr. Thaxton's opinion on Awe
causation, in crediting Dr. Lee's opinion on AWC causation, in admitting and crediting Dr. Corn's
opinions on the effect offilter-to-foil distance and the size and shape ofdust particles, and in
admitting and crediting Dr. Lee's opinion on the-effect of scrubbers. We have fO\lnd that

10 We have considered the cases on which the Secretary relies for exte.,ding diminished
weight to the judge's credibility determinations. S. Br. at 28-30, 102-05, 110. Those cases offer
no support for the Secretary's position~ they recognize the general rule that, absent exceptional
circumstances, appellate courts do not overturn findings based on credibility resolutions. Medline
Industries, Inc. v. NLRB., 593 F.2d 788, 795 (7th Cir. 1979)~ Breeden v. Weinberger, 493 F.2d
1002, 1010 (4th Cir. 1974) (administrative law judge has unique advantage in making credibility
determinations)~ NLRB v. Brooks Cameras, Inc., 691 F.2d 912,915 (9th Cir. 1982) (weight is
given to the administrative law judge's determinations ofcredibility for obvious reasons). None
ofthe exceptions to the general rule on review ofcredibility resolutions presented in those cases
apply here. The judge's determinations were not self-contradictory (Ona Corp., 729 F.2d at
719), were not based on irrational criteria (Breeden, 493 F.2d at 1010), and did not contradict the
evidence (Medline, 593 F.2d at 795~ NLRB v. Huntington Hospital, Inc., 550 F.2d 921, 924 (4th
Cir. 1977)). Unlike many ofthe Secretary's proffered cases, see, e.g., NLRB v. Interboro
Contractors, Inc., 388 F.2d 495,501 (2d Cir. 1967) (credibility determinations not supported by
record)~ Victor Products Corp. v. NLRB, 208 F.2d 834, 839 (D.C. Cir. 1953) (sense ofrecord did
not support finding), the judge's credibility determinations are supported by the record.
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substantial evidence supports the judge's findings that manufacturing variables affect the
su~ceptibility offilters to AWC formation and could have been a factor, among others, inthe
decline ofAWCs.

We have also affirmed thejudge's conclusion that the statistical evidence did not establish
that AWCs resulted from intentional tampering or that, in Keystone, a reduction in the mipe's
citation rate resulted from MSHA's investigation ofits dust sampling program. We have
concluded that the judge did not err in excluding evidence ofcriminal tampering from the
Common Issues trial and that its exclusion did not preclude its consideration at the Keystone trial.

As to Keystone, we have found that substantial evidence supports the judge's finding that
changes in the handling of sampling equipment occurred at Urling and that those changes could
have been factors in the decrease in cited AWCs. We have also concluded that the judge did not
err in according no weight to the Secretary's evidence as to quartz samples and have declined to
overturn the judge's credibility determinations as to ESD personnel.

Accordingly, we affirm both the Common Issues Decision and the Keystone Decision.
The 75 citations at issue in Keystone are vacated.

The judge's determination in the Common Issues Decision, i.e., that the presence ofan
AWC on a filter does not, in itself, prove deliberate conduct and a violation ofsection 209(b),
applies to aU citations in Master Docket 91-1. It serves as precedent on that issue in other dust
cases, not on the Master Docket, that have been stayed pending the outcome of this case.

Within 45 days after issuance ofthis decision, the ChiefAdministrative Law Judge shall
issue an order in the cases on stay, setting forth a schedule for submissions from the parties as to
disposition of those cases.

gupud~
J yce A. Doyle, CommissIoner

~~-
Arlene Holen, Commissioner

Commissioner Marks dissents and will file his opinion later.
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