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STATEMENT OF THE CASE

Each of the cases consolidated in the master docket involves
an allegation that the mne operator altered the weight of the
filter cassette used to sanple the concentration of respirable
dust to which its mners were exposed. Follow ng extensive
di scovery, a common issues trial was comrenced on Decenber 1
1992, and concluded on February 22, 1993. The Secretary of Labor
(Secretary) and the Lead Defense Counsel Committee (LDCC) each
filed a posthearing brief on April 30, 1993, and a reply brief on
May 28, 1993. | have considered the entire record and the
contentions of the parties, including the proposed findings of
fact, in reaching this decision. To the extent that the proposed
findi ngs and concl usions are not incorporated in this decision
they are rejected. (The Secretary proposed 701 findings and
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concl usions, and 13 ultimate findings and concl usi ons; LDCC
proposed 79 findings of fact, and two ultimate and ni ne
subor di nate concl usi ons of |aw.)

.  FACTUAL AND PROCEDURAL BACKGROUND
A RESPI RABLE DUST SAMPLI NG PROGRAM

Section 202 of the Federal Mne Safety and Health Act of
1977 (M ne Act), 30 U S.C. O 801, 842, requires coal mne
operators to take accurate sanples in a manner prescribed by the
Secretary of the respirable dust to which mners are exposed in
the m ne atnosphere. Title 30 C.F. R 0O 70.201-220 (for
under ground mines), 71.201-220 (for surface mnes), and
90. 201- 220 (for Part 90 miners) set forth the sanpling
requi renents and procedures to which the mne operators mnust
conform Dust sanples are taken by the use of an MSA sanpling
train unit containing a punp, a hose, a cyclone assenbly, and a
filter cassette. |If properly calibrated, the punp draws 2 liters
of air per mnute into the cyclone assenbly which is designed to
separate out the larger particles of dust which fall into what is
called the "grit pot." The air with the smaller (respirable)
dust particles is directed into the filter cassette. Inside the
cassette is a capsule consisting of an alum numcone, a filter
and a backing pad. The particles enter the capsule and are
deposited on the filter face and the air goes through the filter
and the backing pad into the hose and back to the punp. At the
concl usion of each sampling shift, the filter cassettes are sent
to the Mne Safety and Health Administration (MSHA) (usually by
mail) for weighing. The cassettes with their dust data cards
attached are sent in cardboard mailing boxes. At MSHA's
Pittsburgh Health Technol ogy Center (PHTC), |ab technicians
renove the filter cassettes and dust data cards fromthe boxes
and place themon carrying trays. Using forceps, the |lab
techni ci ans open the cassettes, renmove the filter capsules, and
pl ace the capsul es on processing trays for weighing. The filter
capsul es are desiccated to renove any noisture that may be
present and then stored before weighing to ensure stability of
wei ght. PHTC wei ghs about 90 percent of its sanples using a
robotic wei ghing system The remai nder are wei ghed manual ly.

Section 209(b) of 30 C.F.R Parts 70, 71, and 90 provides in
i dentical |anguage: "The operator shall not open or tanper with
the seal of any filter cassette or alter the weight of any filter
cassette before or after it is used to fulfill the requirenents
of this part."

B. CHRONOLOGY OF THE AWC LI Tl GATI ON

Robert A. Thaxton, currently a supervisory industrial
hygi eni st for MSHA, worked as an industrial hygienist in MSHA
District 4 at M. Hope, West Virginia, in 1983. At the direction
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of his supervisor, Thaxton exani ned the dust sanpling equi pnent
to determne the potential for renoval of dust by tanpering.
After sone prelimnary consideration of the alteration of the

i nternal workings of the punp and misalignment of the filter
cassette in the assenbly, Thaxton concluded that renoval of dust
fromthe filter itself could be acconplished w thout being
readily detected, especially since of the approximtely 100, 000
sanpl es submtted annually, |ess than 1 percent were opened to be
exam ned for oversize particles. He subjected 25 to 50 filters
to reverse air flow tests, using the punp, blow ng by mouth into
the cassette outlet, and directing a jet of air into the outlet.
Thaxton noted the results: white, circular areas in the center
of the filters in direct alignment with the cassette inlets, and
varyi ng anounts of wei ght | oss.

In February 1989, a | aboratory technician in the MSHA
M. Hope office, when weighing an abatenent sanple, discovered
the filter protruding into the opening of the al um num foi
capsule. VWhen the foil was renoved, a raised, white area in the
center of the filter was observed. The filter was subnitted to
Thaxt on who deternmined that it resenbled the reverse air
experimental filters he had created in 1983. Wen simlar
filters were observed fromthe sane m ne operator (Peabody Coa
Conpany), PHTC, which receives bi-nonthly respirable dust
conpliance sanples, was instructed to exam ne other filters from
the sane mine for sinmlar appearances. The matter was referred
to the U S. Attorney's Ofice for crimnal investigation. PHIC
was instructed to exanmi ne all Peabody filters from southern
West Virginia, and later all Peabody filters nationwide. In
August 1989, PHTC was directed to exanmine all filters submtted
by all coal mine operators in the United States for abnormalities
whi ch might indicate tanpering.

Thaxton perforned additional tests attenpting to replicate
the abnornmal patterns on the examined filters. He subjected dust
| aden filters to reverse air flow by various nmeans, including
altering the punps and using conpressed air, nethane, and vacuum
sources; he inserted cotton swabs, pipe cleaners, and |iquids
into the filter cassettes; and he dropped cassettes from varying
hei ghts and threw them against a wall. Two formal studies were
conducted, one by PHTC, one by the Departnent of Industria
Engi neering at West Virginia University, which are said to have
confirmed Thaxton's conclusion that normal sanple collection
procedures would not cause the filter appearances.

In April or May 1989, PHTC began referring filters suspected
of having an abnormal white center (AWC) to Thaxton. At PHTC,
after the filter capsules are weighed, the capsules are
col l ected, opened, and exam ned for abnornal appearances. Except
for 1 week in |ate August 1989 when he was assisted by an
anal ytical branch enpl oyee and until October 1989, the only
person who perforned the exam nation and referred suspected AWC
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filters to Thaxton was Lewis D. Raynond, head of the wei ghing

| aboratory. In October 1989, Raynond trained two weighing |ab
technicians to prescreen suspected AWC filters for his review
No written instructions were provided, but Raynond showed them
filters he considered normal and those he consi dered suspected
AWCs. I n Novenber 1990, Raynond trai ned anot her wei ghing |ab
technician to replace a retiring technician. The training for
the new technician included showi ng her photographs of filters.
Raymond in turn referred the filters he consi dered abnormal to
Thaxton. Prior to March 19, 1990, whenever Raynmond had doubts as
to whether a filter should be selected as an AWC he "sent it
along and let M. Thaxton decide."™ Tr. 1477. After that date
Raynmond did not forward such filters to Thaxton even though he
felt they were abnormal in sone way. This change did not affect

"95 percent or so of . . . the sanples that got voided for AWC "
Tr. 1475. Those deened by Raynond to be normal, |ater terned
"non-voids," were discarded until sone tine in the sumer of 1991

when, at the m ne operators' request, PHTC began retaining them
Over tine, cassette halves, conpartnent trays, and petri dishes
have been used to transport suspected AWC filters to Thaxton
However, none of the cited filters subnitted to PHTC were
transported to Thaxton inside cassette halves. Tr. 348-49.
Thaxton al so used cassette halves and petri dishes for storage of
the AWC filters.

On nmany occasi ons between February or March of 1989 and
Sept enber 1992, Thaxton reviewed the PHTC referrals of suspected
AWC filters and was satisfied that they were properly referring
suspected filters to him Between February 1989 and Oct ober 1990
Thaxt on exam ned 6600 Peabody filters, 6100 of which PHTC
concl uded exhi bited normal appearances. In June 1991, he
reviewed 1200 to 1600 filters at PHTC to conpare the filters he
woul d expect to be referred to himwith those actually sel ected.
I n Septenber 1992, he reviewed 5100 filters at PHIC for the sanme
purpose. Thaxton concluded that only two filters of the 5100
shoul d have been referred to himand that he would have issued a
citation for one of them Thaxton nmet with Raynond on numerous
occasions during this period and conpared suspected AWC filters.
During the entire time Thaxton found only 10 or 12 filters that
were not referred to himwhich he believed should have been.

When cross-exanm ned at trial concerning conpliance filters
he had previously seen at PHTC, Raynond was able to identify the
ultimate status of only nine of 16 filters. Three others which
at trial he considered void were deternmned to be no-calls by
Thaxt on, and one which he stated he would send to Thaxton to
decide was ultimtely cited.

The Secretary argues that "Thaxton's consistency in
i dentifying tanpered filters has been nothing short of
remar kabl e" and that "[a]s a result of their numerous
comuni cations regarding filters with AWC characteristics,
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Thaxt on and Raynond devel oped an extraordi nary consistency in the
criteria which they both used to identify AWC s." Secty. Br. 5,
34. The LDCC states that "Thaxton's AWC determ nations are

i nconprehensi ble” and it points to "Inconsistencies Between
Thaxton's and [PHTC s] AWC Criteria." LDCC Br. 12, 16 (underline
omtted). As will appear in this decision, | find the facts to
be sonewhere between these hyperbolic clains.

On March 19, 1990, MSHA began voi ding all sanples exhibiting
AWCs. The AWC void code takes precedence over all other void
codes, such as those for oversize particles, |ow tonnage, etc.
After the initiation of the AW void code, field | aboratories
began exam ning filters for AWCs and forwardi ng suspected filters
to PHTC, where they were reviewed and referred to Thaxton if PHTC
consi dered them suspected AWCs.

On April 4, 1991, MSHA issued nearly 5000 citations to
approximately 800 m nes followed by proposed civil penalty
assessnments totalling about $6.5 nmillion. Each citation charges
the m ne operator with violating the provisions of Section 209(b)
of 30 CF.R Part 70, 71, or 90, and alleges that "the weight of
the respirable dust cassette . . . has been altered while the
cassette was being submtted to fulfill the sanpling requirenments

. ." Although the citations were issued by MSHA | nspectors
Janes H WIlls and WIlliam D. MKinney, the determ nation whether
the filters should be cited for AWs was nade sol ely by Thaxton

The filters referred to Thaxton which he deci ded shoul d not
be cited are termed "no-calls.” Those he decided should be cited
were classified in one of 10 "tanper codes.” The bases for his
determ nati ons were the physical appearances of the filters and
what he believed caused those appearances. Generally, cited AWC
filters exhibit a lighter (in color), circular area in the center
of the filter, approximately 6 mllimeters in dianeter in direct
alignnment with the cassette inlet. Tanper codes 1 through 4 were
concei ved during the Peabody investigation and prior to August
1989, when the exam nation of all coal mne operators' filters
began. Tamper codes 5 through 9 originated within 30 to 60 days
after August 1989, and tanper code 10, which applies only to
filters fromone geographic area, was initiated after the void
code was instituted on March 19, 1990. Thaxton assigned a tanper
code to each of the filters prior to the issuance of the
citations. However, physical danage in the central portion of a
filter could preclude it frombeing cited. Thaxton also
consi dered any pertinent information on the dust data cards
subnmitted by the mne operators, and the nunber of AWC filters
submtted by the same mne or the same contractor within a short
period of time. Thaxton did not prepare or follow a witten
prot ocol describing his criteria for determ ning which filters
were to be cited. He described the filter appearances under each
of the tanper codes at the trial, showi ng exanples of the cited
filters.
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Filters classified under tamper code 1, termed "light
cleaned,"” contain a white ring in the center of the filter
approximately 6 mllimeters in diameter in direct alignment with
the cassette inlet where the degree of dust renoval in the center
portion is not significantly different than that i mredi ately
outside. Thaxton testified that tanmper code 1 appearances result
fromreverse air flow.

Filters classified under tanper code 2, "cleaned," exhibit a
circular area approximately 6 mllimeters in diameter in direct
alignment with the cassette inlet with a markedly |ighter dust
deposition within the circular area. Thaxton testified that
tanper code 2 appearances result fromreverse air flow

Filters classified under tanper code 3, "cleaned and coned,"
are simlar to those classified under tanper code 2, with the
addition of a slight rise or cone in the center of the
6-mllinmeter, circular area. Thaxton testified that tanper
code 3 appearances result fromreverse air flow,

Filters classified under tanmper code 4, "torn (ruptured),”
show a tear in the 6-mlIlinmeter, central portion of the filter in
alignment with the cassette inlet. "There does not have to be a
drastic change in the dust deposition [in the center of the
filter], . . . but there typically is a lighter area of sone type
that goes along with the tear." Tr. 216. Thaxton testified that
tanper code 4 appearances result from an object being inserted
through the cassette inlet to contact the filter or fromreverse
air flow

Filters classified under tanmper code 5, "w ped (clean
wi ped)," exhibit in the center portion of the filter "rough marks
that | ook |ike scratch marks . . . [giving] the appearance of
physically sonething comng in contact with the filter face and
W pi ng across the dust to renmove it." Tr. 224. The center area
is greater than 6 millineters in dianeter. Thaxton testified
that tanmper code 5 appearances result frominserting a brush or
cotton swab into the cassette inlet and twisting it to w pe dust
fromthe filter. A few of the tanper code 5 cited filters
exhi bit characteristics simlar to those resulting from dropped
experinmental filters.

None of the filters involved in this proceeding were
classified under tanper code 6.

Filters classified under tanper code 7, "clean tool,"
exhibit a 6-mllineter area with a very light ring and
rectangul ar area attached to the ring on one side and jutting
into the interior of the ring, with a darker area filling the
bal ance of the ring. Thaxton was unable to replicate this
appearance in his |laboratory. Later, "[t]hrough varying degrees
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of reverse air flowit has been found that you can create this
type of appearance." Tr. 256.

Filters classified under tanmper code 8, "clean face," show a
wi de area of dust disturbance enconpassing the greater part of
the filter with a slightly darker, circular center in direct
alignnment with the cassette inlet. Thaxton testified that tanper
code 8 appearances result from an object being inserted through
the cassette inlet and being twisted to wi pe dust fromthe
filter.

Filters classified under tanper code 9, "clean touch,” show
a disturbance area in the center of the filter in direct
alignment with the cassette inlet, which is nuch lighter than the
surroundi ng area. There is a darker deposition i mediately
outside the lighter central area. The central area is smaller
than 6 millineters in diameter. Thaxton testified that tanper
code 9 appearances result from an object being inserted through
the cassette inlet and touching the filter

Filters classified under tanper code 10, "clean ring," show

a slightly darker, circular center less than 6 mllimeters in
di ameter surrounded by a broad, lighter ring larger than
6 mllineters, shaped |ike a donut. Thaxton was not able to

replicate this appearance in his |aboratory.

O the approximtely 5000 filters cited, nore than 4800 or
97 percent were originally classified under tamper codes 1, 2,
and 3. In March 1992, Thaxton reexanmined the cited filters with
the filter media and backi ng pad bei ng separated, and changed the
tanper codes for 464 of the cited filters. The greatest change
i nvol ved tanper code 3, which increased from36 filters to 440
filters. Mre than 95 percent of the cited filters remain in the
first three tanper codes.

Concurrent with the operator sanple investigation, a |arge
nunber of respirable dust sanples taken in mnes by MSHA
i nspectors were found to exhibit AWC characteristics. Thaxton
characterized them under his tanper codes as he did the mne
operators' sanples. Mst, but not all, of the inspector sanples
were classified under one of the reverse air flow tanper codes.
The O fice of Inspector General (O G of the Labor Departnent
conducted an investigation to determ ne whether the inspectors
who submitted these filter sanples were guilty of m sconduct.
The investigation was closed, and mi sconduct was not found, based
apparently on the finding that AW appearances can result from
snappi ng together the two parts of a dust |laden filter cassette.
This finding resulted froma chance discovery by MSHA I nspect or
WIlls at the M. Hope | aboratory in approximtely Novenber 1991
Thaxton testified that MSHA i nspector sanples are processed
differently than operator conpliance or abatenent sanples. In
the former case, the MSHA field | aboratory separates the cassette
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to examne it for oversize particles. |If the oversize particle
criteria are not met, the capsule is not renoved, and the
cassette halves are replaced and the entire cassette is mailed to
PHTC. In the latter case, operator sanples are stripped of the
aluminumfoil in the field |abs and exam ned for AWC
characteristics. Filters suspected of having characteristics
like AWCs are forwarded to PHTC. MSHA and apparently the O G
concl uded that the snapping together of the cassette halves was a
reasonabl e techni cal explanation for the MSHA i nspector AWCs.

And all of the experts agree that snapping together the cassette
hal ves on a dust laden filter can cause a reverse air dust

di sl odgnent. Thaxton testified that the inspector AWCs
classified under tanper codes other than those thought to result
fromreverse air are explained by the fact that the inspector is
not present at the sanple site during the entire sanpling period,
and operator tanpering could occur during his absence.

The citations were contested, and the contest and penalty
cases were assigned to ne. On June 28, 1991, | adopted a Pl an
and Schedul e of Discovery which distinguished joint discovery
under the generic caption and nmaster docket number from case-
speci fic discovery under individual docket numbers. The
di scovery plan was anended on five different occasions and the
time was extended for conpleting various stages of discovery.
Throughout the joint discovery period, many issues involving
evidentiary privileges and other procedural matters were deci ded.
On May 22, 1992, | denied notions of certain contestants to
vacate the contested citations on the grounds that the Secretary
failed to issue the citations with the "reasonabl e pronptness”
requi red by Section 104(a) of the M ne Act.

On August 13, 1992, | ordered consolidation of all pending
cases for trial of the common issues to commence on Decenber 1,
1992. | appointed the LDCC and directed the conpl etion of expert
wi t ness discovery and filing of witness and exhibit lists. Case-
specific discovery was stayed.

I'1. | SSUES
1. What is an AWC?( Footnote 1)

2. Does an AWC on a cited filter establish that the
m ne operator intentionally altered the weight of
the filter?

The Secretary has the burden of proof on these issues. The
burden requires that the Secretary show by a preponderance of
I__Zaagﬁaix A is a conceptual diagramof an AWC on a filter
prepared by Dr. Andrew R. MFarland. R-1032.
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evi dence that (1) the term"AWC' has a coherent meaning and was
consistently applied; (2) the cited AWCs can only have resulted
fromintentional acts; and (3) the AWCs resulted in weight |osses
inthe cited filters.

There is no direct evidence of tanpering in the record. |
have excluded fromthis proceedi ng evidence concerning m ne-
specific handling practices or other mne-specific circunmstances
whi ch may be relevant to the ultimte disposition of these
proceedings. | amnot considering any such evidence which may
have been admitted into the record.

I11. ARE THAXTON S CLASSI FI CATI ONS OF ClI TABLE AWCs
COHERENT AND CONSI STENT?

Al t hough these cases have been consolidated for purposes of
di scovery and the conmon issues trial, it is inmportant to keep in
m nd that they involve approxi mately 5000 individual citations to
nore than 800 m nes, each alleging that the mine operator
tampered with a dust sanple by altering the weight of the filter
cassette. This is not a conspiracy trial. It is not anal ogous
to an enploynent discrimnnation case where the Government my
i ntroduce statistical evidence to establish or support
al l egations of racial, gender, or age discrimnation. See, e.g.
I nternational Brotherhood of Teansters v. United States, 431 U.S.
324 (1977); Walther v. Lone Star Gas Co., 952 F.2d 119 (5th Cir
1992); Palmer v. Schultz, 815 F.2d 84 (D.C. Cir. 1987); Capaci V.
Katz and Besthoff, Inc., 711 F.2d 647 (5th Cir. 1983). Nor is it
anal ogous to a mass tort proceedi ng where a | arge nunmber of
plaintiffs were injured in a comon accident, or allege exposure
to a toxic substance. See, e.g., Schneider v. Lockheed Aircraft
Corp., 658 F.2d 835 (D.C. Cir. 1981), cert. denied, 455 U S. 994
(1982); In re Bendectin Litigation, 857 F.2d 290 (6th Cir. 1988),
cert. denied, 488 U S. 1006 (1989). The cases before me involve
charges of individual violations by a nunber of different m ne
operators. The purpose of this comon issues trial is to decide
questions on which essentially the same evidence probably woul d

be presented. At this stage of the cases, | reject the LDCC s
contention that "[t]he Secretary nmust satisfy [his] burden of
proof on each and every citation individually.” LDCC Reply
Br. 3.

The basic issue to be determned in the comon issues tria
is whether an AWC on a cited filter establishes per se that the
m ne operator intentionally altered the weight of the filter.
Before |I resolve that issue, | have first to determ ne what an
AWC is, and whether the criteria for an AWC were coherently and
consi stently applied.

The term "AWC' purports to descri be an appearance on the
filter face. Thaxton defined it as "a filter that exhibits an
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unusual dust disturbance in the central portion of the filter

.. Unusual in that it exhibits characteristics or patterns
that are not consistent with what |'ve seen as far as normal
filters.”™ Tr. 127.

[Acited AWC] indicates that there is a lighter area in
the center of the filter as contrasted to the dust

i medi ately around -- outside that circular area that's
in the center of the filter. Basically, it's a lighter
area that's approximately 6 milliliters [sic] in

di aneter that conports to the inlet diameter in the
foil and in direct alignnment with it.

Tr. 138-39 ("milliliters" should read "mllineters”). The first
of these definitions is very general and vague. The second
obviously does not fit all the cited filters: sone have dust

di sl odgnents of nore and sonme of less than 6 nmillinmeters; sone
have tears in the filter center; and in some the central area is
essentially the same color as that outside the 6-nillineter ring.
Therefore, because | can't use the general definition of an AWC
in deciding whether the termis coherently and consistently
applied, I will ook to the criteria followed by Thaxton in
assigning tanper codes to the cited filters. Wre those criteria
coherently and consistently applied? In answering these
questions, | ammndful that in a few instances filters having a
light, circular area in the center were not cited because of

expl anations submtted by operators with the dust data cards that
acconpany filter sanples.

In determ ning the coherence or intelligibility of the term
"AWC, " some of the changes in the tanper codes follow ng the
March 1992 review are troubling. The changes fromcodes 1 and 2
to code 3 were adequately explained by the fact that Thaxton
separated the filter and backing pad and viewed the back side of
the filter. This enabled himto see coning or dinpling on the
filter which had not been evident previously. Thaxton also
testified to changes in certain filter appearances resulting from
oi | contam nation and dust renmpval on the petri dish cover.
However, many changes were not expl ai ned and sonme seem
i nexpli cabl e.

Exanpl es taken fromtrial exhibit G270 include filters
319277, 359820, 383847, and 391652 which were changed from code 2
(cleaned) to code 4 (torn, ruptured). Wre these tears present
but not observed when the citations were issued? If they
occurred | ater, what caused then? Filters 110049, 206387,
206988, 206992, and 354041 were changed from code 2 to code 5
(wi ped, clean wiped). Filter 295546 was changed fromcode 1 to
code 5. Didthe filters change or did Thaxton's observation
change? Filters 268052 and 274427 were changed from code 7
(clean tool) to code 3 (cleaned and coned). Filters 191096,
266732, 266778, and 295891 were changed from code 2 to code 8
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(clean face). Did the wide area of dust disturbance occur after
the citations were issued? |If so, what caused it? Filters
287392, 311203, 320678, 385801, 416001, 416495, and 416725 were
changed fromcode 2 to code 9 (clean touch). Filter 338072 was
changed fromcode 1 to code 10 (clean ring). Filters 451650,
452515, 491440, and 491828 were changed fromcode 2 to code 10.
Filters 347935 and 355890 were changed fromcode 2 to code 11
Filter 194755 was changed fromcode 5 to code 11. Thaxton
testified that filter 355890 had been coated with oil follow ng
Thaxton's exam nation in 1990, and that filter 194755 was changed
because of contact with the petri dish cover.

The Secretary states in his brief that the determ nations
made after Thaxton's second review

were based solely on the filters as they appeared in
March of 1992. While sone filters were assigned a
different tanper code during the second review, because
this review was based solely upon the appearance of the
filters as of that tinme. The March, 1992, review did
not replace the tanper codes initially assigned.

Secty. Br. 38-39 (enphasis in original). | don't know whet her
this means that the filter appearances changed; if it does, no
expl anation for the changes is suggested. Appendix A-4 of

Dr. Richard J. Lee's February 6, 1992, report, trial exhibit

R- 1001, contains photographs of 15 filters all of which were
cited under tanper code 2. According to his own system Lee
classified three of themas type 1, three as type 2, three as
type 3, three as type 4, and five as type 5. In March 1992,
Thaxton reclassified the three Lee classified as type 5 to tanper
codes 11, 8, and 8. He reclassified one of Lee's type 4 to
tanper code 5. | have conpared the photographs in Lee's report
to the photographs of the same filters taken by MSHA in May or
June 1992 and find no differences. Did Thaxton's
reclassification result fromLee's report?

The reclassification of cited filters in March 1992 thus
rai ses substantial questions as to the coherence of the criteria
foll owed by Thaxton in determ ning whether to cite the filters
i nvol ved here, especially those classified under codes 4
t hrough 10.

Thaxton testified that the "no-call" filters (those referred
to himby PHTC which he did not cite) "do not exhibit that degree
of dust renoval that | would feel confortable in saying that
there is a citation to be issued.”™ Tr. 139. This carries
subjectivity to an extreme: the "degree" of dust renoval nust be
such that Thaxton would feel confortable in issuing a citation

The 4700 citations issued on April 4, 1991, and the
additional citations issued in April, My, and June 1991 were
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based on Thaxton's review of the filters at some tinme between
1989 and the date of the citations and his assigning a tanper
code to each. Therefore, whether a filter exhibited evidence of
tanpering nust be judged as of the tine Thaxton made his origina
determ nation. Thaxton's reclassification follow ng his second
review in March 1992 cannot be used in deciding whether his AW
criteria were intelligible and consistent. The citations were

i ssued based on Thaxton's observation and judgnment at or prior to
the tinme of their issuance. Further, except for the
reclassification of filters fromtanper codes 1 and 2 to tanper
code 3, the record does not explain the rationale for the
changes.

During his testinony, Thaxton displ ayed(Footnote 2) and
described cited filters represented as typical under each of the
rel evant tanper codes. Photographs of the cited filters have
been admtted into evidence as exhibits with the designation "G'
foll owed by the filter nunber.

| viewed the filters described by Thaxton at the hearing,
and have reviewed the photographs of the cited filters which were
i ntroduced as exhibits. The filters cited within each of the
tanper codes, while simlar in many respects, exhibit a w de
spectrum of appearances. This fact as well as the problens
related to the reclassification referred to above creates sone
doubt as to the coherence of Thaxton's tanper code
classification. Nevertheless, considering the filter appearances

and Thaxton's expl anation of the tanper codes, | find that the
classification of citable AWCs under the tanper codes is, for the
pur poses of the common issues trial, intelligible and coherent.

The LDCC chal |l enges the consistency of Thaxton's calls based
in part on a conparison of some of the filters cited under one of
the tanper codes with filters deened to be "no-calls" (tanper
code 11). It also conpares Thaxton's judgnments on the
experinmental filters of Dr. Lee with the cited filters. A
consideration of Dr. Lee's experinental filters will appear |ater
in this decision.

Exhi bit R-1643 contains photographs of a nunber of
filters -- including cited, no-call, and experinental. Filters
462514 and 323857 are di spl ayed next to one another on page 10 of
the exhibit. Both have a sharply defined, central ring
approximately 6 millinmeters in diameter with what Lee calls a
"keyhole." The dust within the ring appears to be sinmlar to
2 Many of the filters and other exhibits discussed during the
trial were displayed using the Elno Visual Presenter which
projected i mages of the objects on tel evision screens in the
courtroom The instrunent was commonly and affectionately
referred to in the transcript as "Elnpb." See Conm ssion Ex. 1.
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that outside the ring. Filter 462514 was cited under tanper

code 2; filter 323857 was a no-call. In reviewing the filters at
the trial, Thaxton concurred with his previous determ nation that
filter 462514 was citable under tanmper code 2. Wth respect to
filter 323857 he testified:

if there was any other information available with the
dust data card that was submitted that would al so be

| ooked at . . . at this time . . . | would say that it
isacode 11 . . . . Theimge . . . on . . . [the] TV
screen is sort of washed out conpared to the actua
filter. If you look at the actual filter, it's nuch

pl ai ner to see but the light area that's in the center
with the ring . . . has basically the same deposition
as that inmmediately outside. And in that case on this
type of filters [sic], | did not believe that was

definitive enough to give the benefit of any doubt to
t he operator.

Tr. 773-74. | viewed the actual filters as well as the

phot ographs and find no significant differences in the appearance
of the filters considering the criteria in Thaxton's tanper

codes.

Phot ographs of filters 285344 and 510557 are displayed on
page 9 of R-1643. Both have a very faint ring approxi mately
6 mllineters in dianeter in the center of the filter. The area
within the ring is slightly lighter than the area outside.
Filter 285344 was cited under tanper code 2, filter 510557 was a
no-call. Thaxton reviewed the filters at the hearing and
testified:

The filter on the right [285344] does exhibit what |
woul d class as a code 2 type appearance . . . . The
filter on the left, 510557, to be able to tell you
. why it's a code 11 there is insufficient

i nformati on being given to me with just the filter to
tell me why that was coded as an 11

Tr. 770. The dust data card for no-call filter 323857, R-1461A,
was shown to Thaxton who found "nothing [on] here that indicates
anyt hing other than a nornmal dust sanple that | can tell at this
time." Tr. 784. | viewed the filters and the photographs and
find no significant differences in the appearance of the filters
considering the criteria in Thaxton's tanper codes.

Phot ographs of filters 462514 and 406735 are di splayed on
pages 10 and 11 of R-1643. Both were cited under tamper code 2.
Filters 323857, 305291, and 268680, al so photographed in R 1643,
were no-calls. In ny judgnent, there are no significant
differences in terns of Thaxton's tanper code criteria in these
filters.
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Filter 325301 was cited under tanper code 7; filter 324931
was a no-call. See photographs on page 12 of R-1643. The
appearances are not significantly different in terms of Thaxton's
tanmper code criteria. Filter 305727 was cited under tanper code
2; filter 327749 was a no-call. See photographs on pages 12 and
13 of R-1643. Again the appearances are not significantly
different in terms of Thaxton's tanper code criteria.

Thaxt on revi ewed t housands of filters. He determ ned that
approxi mately 5000 should be cited and that thousands nore shoul d
not be cited. | have revi ewed photographs of the cited filters,
the no-calls, and the normal conpliance filters. | have
considered his testinony concerning the filters cited under the
different tanper codes. The above di scussion shows that Thaxton
was not 100 percent consistent in the application of his tanper
code criteria. However, for the purposes of a decision on the
comon issues trial, perfect consistency is not required or
expected. | find that Thaxton's determinations as to whether a
filter should be cited under his tanper code criteria were
sufficiently consistent so that | mnust consider whether an AWC
establishes a violation

V. THAXTON TAMPER CODES vs. SClI ENTI FI C EXPERT
CLASSI FI CATI ONS

A THAXTON TAMPER CODES vs. MARPLE DUST DI SLODGVENT PATTERNS

Dr. Virgil A Marple, working with Dr. Kenneth L. Rubow,
both of the University of M nnesota, subjected dust |aden filters
to various experinments and classified theminto various types
according to their dust dislodgnment patterns. Dr. Marple was not
aware of Thaxton's tanper codes at the tinme he classified his
experinmental filters.

Marple's types A-1l, A-2, and A-3 resulted fromair flow
through the filter in the reverse direction (through the outlet).
Marple's type A-1 is described as having a sharply defined ring
6 millineters in dianmeter with a center lighter than the outer
portion of the filter and a white "dagger"” extending fromthe
perinmeter of the 6-millinmeter ring to the center of the filter
Types A-2 and A-3 are variations of type A-1l. The descriptions
and the experinmental filters so classified resenble Thaxton's
tanper codes 1, 2, and 7 (and 3 if a cone is shown). Marple did
not address tearing in the central part of the filter and has no
type anal ogous to Thaxton's tanper code 4.

Marple's types B-1 and B-2 were created by directing air
into the inlet of the cassette. Type B-1 is described as a
white, circular spot in the center of the filter of irregular
di aneter and often an area within the white spot containing a
dar ker deposit. Type B-2 shows a circular, white spot of a nore
uni form di aneter with no darker deposit within the spot. Type
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B-1 resenbl es Thaxton's tanper code 8; type B-2 | ooks nost |ike
Thaxton's tanper code 5.

Marple's type C was created by a vacuum applied to the
cassette inlet. The resultant pattern resenbles type A-2 but has
a nore uniformgray value in the light center. Type C resenbles
tanper codes 1 and 2 (and 3 if a cone is present).

Marple's type D was created by inserting a cotton swab into
the cassette inlet and touching the filter face. The pattern is
descri bed as showi ng particles removed fromthe center of the
filter in an area generally smaller than the inlet. In sone
cases swirl marks are seen on the filter. Type D resenbles
Thaxton's tanper code 9.

Marple's types E-1, E-2, and F were created by randonmy
dropping the cassettes. Type E-1 is described as larger in
di aneter and | ess sharply defined than type A patterns. Type E-2
is described as smaller in diameter with a | ess diffuse boundary
than type E-1, and has a diffuse dagger in the center. Type F
exhibits a thin, white ring 6 mllinmeters in diameter. Type E-1
may resenbl e tanmper code 10. Type E-2 may resenbl e tanmper code 7
and type F may resenbl e tanper code 1, but these resenbl ances are
t enuous.

B. THAXTON TAMPER CODES vs. LEE TYPES AND FEATURE CODES

Dr. Richard J. Lee, President of the R J. Lee G oup

exam ned nmore than 1450 cited filters and vi deotapes of nore than
1240 additional cited filters. Lee stated that he grouped the
cited AWCs into five major types based on three variables: (1) a
6-mllineter ring resulting fromcontact between the filter and
the 6-mllinmeter inlet ring on the alumnumfoil; (2) a "keyhol e"
-- a wedge-shaped or circular-shaped, lighter area within the

6 mllinmeter, circular zone in the center of the filter; and (3)
a diffuse zone -- a generally circular zone with dust dislodgnent
whi ch can be within or extend beyond the 6-millineter ring. Each
feature appears with various degrees of intensity. Thus, AWCs
could be considered, according to Lee, to represent a conti nuum

Lee's type 1 exhibits a white ring with a nom na
6-mllineter diameter in the center of the filter. The remant
deposit of dust within the ring has a color and density simlar
to the dust outside the ring. The center deposit has a white,
wedge- shaped or circul ar-shaped, lighter area termed a keyhol e.
Type 1 resenbles Thaxton's tanper code 1

Lee's type 2 shows a white ring with a 6-mllineter dianeter
in the center of the filter. The dust deposit enclosed by the
ring has the sane color but is significantly lighter in density
than the dust outside the ring. The keyhole is often |ess
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distinct and sonetimes appears irregular. Type 2 resenbles
Thaxton's tanper code 2.

Lee's type 3 has a circular, white center with a diameter of
about 6 millimeters. Any remaining dust in the center is so
light that characteristics, such as a keyhole, are difficult to
discern. Type 3 is nost |like Thaxton's tanper code 2.

Lee's type 4 has a circular, light center about
6 mllineters in dianeter, but the transition between the dust
outside the center and that within is generally nore irregular
than types 1, 2, and 3. The particulate in the center is evenly
di stributed but usually shows a stippled or nottled texture.
Type 3 nost resenbl es Thaxton's tanper code 2.

Lee's type 5 shows sone features of types 1 through 4, but
is unique in sone way -- water spots, white centers greater than
6 mllineters or some other irregularity. Type 5 is a catch-al
category with a variety of appearances which cannot be
characterized. The filter shown in R 1001 as a Lee type 5 was
cited by Thaxton under tanper code 8.

Lee al so characterized filters according to "feature codes”
whi ch he described as follows:

1. 6 = a distinct 6-millineter ring

2. 9 = adistinct 9-mIlinmeter segmented ring

3. K = keyhol e (a wedge-shaped, lighter area) inside the
6-mllimeter ring

4, R = a ring or series of resonance rings beyond the
9-millineter area in the center of the filter

5. F = a partial, faint, or fuzzy feature conmbined with
any of the above

6. B = spots, smears, or undefined dislodgment of |arge
ampunts of dust (a blotch)

7. O = other features

8. X = no discernible dust dislodgnent

C. THAXTON TAMPER CODES vs. CORN CENTRAL DI SCOLORATI ON

Dr. Morton Corn, Professor of Environmental Health
Engi neering at Johns Hopkins University, viewed about 100 cited
filters of some 300 such filters selected by Thaxton at the
M. Hope MSHA | aboratory. Thaxton told Corn that the 300 filters
represented the spectrumof AWCs. A consultant hygieni st
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acconpani ed Corn and | ooked at a nunmber of the filters.
Phot ogr aphs were taken of these filters.

Corn testified that he saw a wi de range of features on the
cited filters -- dark centers, partial dark centers, |ight
centers, patterns in centers, patterns el sewhere, billow ng
patterns outside the center, artifacts of the handling process,
etc. Corn concluded that the array defied confident
classification by visual nmeans. He considered categories and
conbi nati ons of pattern, |inear dinmension, and depth of
coloration, but concluded that it was not possible to visually
classify AWCs.

D. THAXTON TAMPER CODES vs. MFARLAND CDC PATTERNS

Dr. Andrew R MFarl and, Professor of Mechani cal Engi neering
at Texas A&M University, viewed the U.S. Steel Mning Co. cited
filters -- 43 in all, in Arlington. Forty-two were cited under
tanmper codes 1 and 2, and one was cited under tanper code 9.

They had four basic characteristics, though not all had all four
and on sone the characteristics are not as fully defined as on
ot hers:

1. A6-millimeter ring lighter than the average col or on
the rest of the filter.

2. The region in the 6-mllineter center is lighter than
the average on the rest of the filter

3. A dagger pattern within the 6-mllinmeter ring, lighter
in color than any other portion of the filter

4, Many filters had indentations or cuts or enbossed areas
in the ring where the filter had contacted the al um num
shroud. The cuts often can only be seen under a
nm croscope.

After Thaxton's March 1992 reclassification MFarl and

studi ed the coning phenonenon. His report refers to patterns

whi ch have cones, dinples, or cuts as "CDC' patterns. MFarl and
exam ned the U. S. Steel filters which had been reclassified --
five were reclassified to tanper code 3, "cleaned and coned."
McFar | and concl uded that three exhibited cones, one did not have
a cone but had a cut, and one had a faint cone. One filter which
was not reclassified had a cone and many ot hers had cuts.

E. THAXTON TAMPER CODES vs. GRAYSON "Y" AND "N' CATEGORI ES

Dr. R Larry Grayson, Dean of the College of Mneral and
Energy Resources at West Virginia University, exam ned nore than
400 cited AWC filters of mne operator clients of Crowell &
Moring. He also attended Thaxton's deposition. Gayson
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performed experinments on nore than 740 conpliance sanples from 34
different mnes operated by Crowell & Moring clients and
classified the results as "Y" - probably a citable AWC, "Y?"
possibly a citable AWC, and "N' - not a citable AWC. He
testified that his "Y' and "Y?" categories reflect the full range
of AWCs that he observed in the cited filters.

Grayson subjected the experinental filters to sanpling
assenbly inmpact tests and hose inpact tests. He described the
resulting "Y' and "Y?" filters as having a nomnal, 6-mllinmeter
di ameter ring with a dust dislodgnent pattern inside the ring,
and dust |oading outside the ring. He conpared his experinmenta
filters with cited filters and testified he did not see a
substantial difference between the general features of his "Y"
and "Y?" filters and the cited filters. The cited filters to
whi ch he conpared his experinental filters were cited under
tanmper codes 1, 2, 3, and 9. Certain of the experinental and
cited filters were conpared at the hearing, and the filters in
fact were not substantially different.

V. DCES AN AWC ESTABLI SH TAMPERI NG?
A THE SECRETARY' S EVI DENCE
1. THAXTON

Robert Thaxton, an MSHA |ndustrial Hygienist, has a
bachel or's degree in analytical chem stry and a master of science
degree in occupational health and safety engineering. He has
been enpl oyed as an industrial hygienist for about 16 years.
Thaxton was accepted as an expert witness in respirable dust
sanpling and in determ ning normal and abnormal dust patterns on
respirable dust filters. However, since the accuracy of his
determination of citable tanpering is the precise issue in this
proceedi ng, his expert opinion is not disinterested, and nust be
evaluated with that fact in nmind

Thaxton's judgnents that certain dust dislodgnment patterns
establish tanpering are based in part on the reverse air
experiments he performed in 1983 when 25 to 50 filters were
subjected to different kinds of reverse air flow tests, and on
various tests he perforned beginning in February 1989 and
continuing until the fall of 1990. During this period, he
subj ected dust laden filters to various experinments described
previously herein. The tests were non-systenmatic and not
conducted with any scientific rigor. Consequently, Thaxton's
expert opinions are of dimnished weight. The two formal
studi es, one conducted by the PHTC and the other at West Virginia
University at MSHA's request, though reported, were not offered
in evidence. A further problemw th Thaxton's determ nations is
his failure to note in his classification of cited AWC filters
t he phenonenon descri bed by other wi tnesses as a "dagger" or
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"keyhole" -- a white area within the central 6-mllinmeter area
enclosed by a white ring. Thaxton noted such a condition only in
the filters classified under tanper code 7 (63 filters were so
classified). A reviewof the cited filters classified under
tanper codes 1, 2, and 3 (4849 in all) shows that the vast
majority display such a condition

2. MARPLE/ RUBOW

Dr. Virgil A Marple is a Professor of Mechanica
Engi neering at the University of Mnnesota and a participant in
the Generic M neral Technol ogy Center for Respirable Dust, a
consortium conposed of Pennsylvania State University,
West Virginia University, University of M nnesota, Massachusetts
Institute of Technol ogy, and M chi gan Technol ogi cal University,
and funded in part by the United States Bureau of Mnes. He has
a Ph.D. in nechanical engineering fromthe University of
M nnesota, specializing in aerosol particle technol ogy. He was
accepted as an expert witness in the fields of nechanica
engi neering, aerosol physics, particle technol ogy, and coal dust
research. Dr. Kenneth L. Rubow is a Research Associate and
Manager of the Particle Technol ogy Laboratory and Associ ate
Director of the Center for Filtration Research at the University
of M nnesota Departnment of Mechanical Engineering. He has a
Ph.D. in nechanical engineering fromthe University of M nnesota,
specializing in aerosol science and particle technol ogy.
Dr. Rubow was accepted as an expert witness in the fields of
mechani cal engi neering, aerosol physics, particle technol ogy,
coal dust research, and filtration research. The work and
reports of Drs. Marple and Rubow were reviewed and critiqued
(orally) by Dr. James Vincent of the University of M nnesota and
Dr. Dal e Lundgren of the University of Florida. Because neither
Dr. Vincent nor Dr. Lundgren participated in the experinents of
Drs. Marple and Rubow, because they did not submit any witten
reports, and because they did not testify at the trial, the
hearsay evidence as to their opinions is of very limted val ue.

a. Prelim nary Studies

Initially, Drs. Marple and Rubow exam ned the relative
"pressure drops" (the difference in pressure between two points
in an air flow) through the various elenments of the personal dust
sanpler with an air flowrate of 2 liters per mnute. They
concl uded after testing randomy sel ected sanplers that the
hi ghest pressure drop element in the sanpling systemis the
filter. This was confirmed by nonodi sperse particle deposition
studi es and pol ydi sperse particle deposition studies. Fromthese
studi es they concluded that dust is normally deposited uniformy
on the filter with a slight tendency for |larger particles to
concentrate near the center. Therefore, nornmal dust sanpling in
a coal mne using the MSA sanpler will not result in a white
center on the filter.
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In their particle dislodgnent studies Marple and Rubow
deternmined that a jet of air directed through the filter cassette
fromthe outlet ("reverse air") causes the filter to nove toward
the inlet because the pressure drop through the filter causes the
air to flowuniformy. Just before the filter contacts the lip
of the foil near the inlet, the air flows radially inward over
the filter and out through the inlet. This causes renoval of
dust particles and a white ring in the center. The ring is the
same dinension as the inlet diameter, approxi mately
6 mllineters. Where the filter is pressed tightly against the
foil lip, an opening nmust be fornmed for the air to escape. This
in turn produces a high velocity jet of air which disl odges
particles in a white dagger shape inside the white ring. The
ampunt of air novenment required to renmove particles fromthe
center of the filter is quite small if the novenent is in the
formof a pulse. The same effect can result fromintroducing a
vacuum source into the cassette inlet. Air directed into the
inlet also causes dislodgnment but the white center is much | arger
and may include the entire center area of the filter

Mar pl e and Rubow i npacted filter cassettes by hand on a
table top, with the plugs renoved; this resulted in the renoval
of a thin, round ring of dust particles where the filter had
touched the foil. Ordinarily the ring was nore diffuse and w der
than that caused by reverse air flow

Mar pl e and Rubow were of the opinion that the "threshold
velocity" (the velocity required to renove particles fromthe
filter) is the overriding paraneter in determning dust
di sl odgnent. The threshold velocity is a property of the dust
particles on the filter and varies fromfilter to filter. \When
the tangential air flow through the cassette beconmes | arger than
the threshold velocity, dust dislodgnment occurs. Threshold
velocity can vary fromnmne to nmine and fromlocation to |ocation
within the same m ne.

Mar pl e and Rubow attenpted to characterize the patterns of
dust di sl odgnment in an objective way. They took video i mges of
the filters with a canera attached to a TV screen and a conputer.
Each filter was digitized into 153,000 pi xel s(Footnote 3) and a
grayness val ue of between 1 and 256 was assigned to each pixel
The conputer printed out a graph and a digital image which they
called a fingerprint. Dr. Marple testified that the fingerprint
conmbined with a visual inspection of the filter provided a
powerful and accurate tool in identifying the pattern of particle
di sl odgnent. Subsequent wi tnesses who used digital analysis
3 Apixel is defined as a picture elenent. The video canera
creates a digitized i mage consisting of a nunber of snall
el ements of equal area. Each of these areas is a pixel
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criticized Marple's fingerprint because it had only two val ues
and because he used inferior equipment. | find that for

Dr. Marple's purposes it was adequate, and it provi ded
intelligible data to the court.

b. Systematic Dust Di sl odgnent Studies

Drs. Marple and Rubow conducted a series of systematic
studi es of particle dislodgment (Pitt-1 and Pitt-2) at the PHTC
i n approxi mtely Septenber and Decenber 1991. Seven hundred and
forty filters taken from MSHA' s conpliance programfrom 10 MSHA
di stricts throughout the United States were subjected to various
tests. The tests were perfornmed in two sets, approximtely
3 nonths apart, with 435 filters in the first set and 305 in the
second. The filters used in the tests were visually exam ned for
particle dislodgnment and those exhibiting such dislodgnment were
not tested. The capsul es had been wei ghed by MSHA and were again
wei ghed by Marple before testing. After testing they were again
wei ghed, phot ographed, and transported to Marple's |aboratory for
digitizing and classification by Marple. Twenty filters fromthe
first set and 60 fromthe second set were selected as contro
filters and not subjected to testing.

Sixty-four filter cassettes were subjected to reverse air
flowtests -- air was blown by nouth through a tube inserted into
the cassette outlet; air was introduced by pressure through a
valve and into the outlet; and a vacuum was introduced into the
inlet. 1In all cases the pressure drop and flow rate were
measured, the cassette was opened, the capsul e weighed, the
filter exam ned, placed in a petri dish, and photographed.

Marple types A-1, A-2, and A-3 were found on 45, five, and six
respectively. There were five type F patterns and three showed
no effect.

Ten filter cassettes were subjected to air flow through the
cassette inlet, either through a tube inserted into the inlet or
from1 inch away. Type B was found in four of five when the tube
was inserted into the inlet; type B-2 was found in five of five
when the tube was 1 inch away. Twenty filters were subjected to
a rapid decrease in air pressure, 10 in containers and 10 wi t hout
containers. The pressure was equivalent to the pressure decrease
at 49,000 feet. No dust dislodgnent patterns resulted.

Seventy filters were subjected to tests involving
di sconnecting the air line at the punp or fromthe cassette
outlet with the punp on, and a finger on the cyclone inlet. The
finger was withdrawn to let the air rush back in. No reverse air
flow patterns resulted. Only two type E-1 patterns were found.

Two hundred and ten filter cassettes were subjected to
random drop tests from3 feet and 6 feet to an asphalt tile
covered concrete floor. They were dropped in various
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configurations: wth all plugs in; with all plugs out; with
inl et plugged and outlet open; with outlet plugged and inlet

open; with inlet down; with outlet down; and with side down. A
type E pattern resulted in 35 cassettes; type E-2 in two
cassettes, type F in three cassettes. The dislodgnent pattern
was quite different than the reverse air flow patterns in that it
was larger in dianeter and | ess sharply defined. 1In a second set
of drop tests, 70 cassettes were dropped with the inlet down from
a height of 5 feet. Dust dislodgment patterns resulted in 55
cassettes: 43 were type E1l, one was type E-2, 11 were classified
as other.

Twenty tests were perfornmed dropping the entire sanpling
assenbly from heights ranging from3 to 6 feet. A type E-1
pattern was found in 11 of them

Ten filter cassettes were tested by touching the filter with
a cotton swab inserted into the cassette inlet and noving the
swab over the filter surface. A type D pattern resulted in each
of the filters.

Twenty filters were tested with a conbination reverse air
flow and i npact test. The cassette was inpacted on a table top
or with a screwdriver handle while air was flowing in the reverse
direction through the cassette. Fifteen had particle dislodgnent
patterns; seven were type A-1, one type A-2, three type E-1, two
type F, and two other.

Twenty filters were tested by renoving the punmp inlet and
outl et valves and the danpener and attaching the cassette to the
tanpered-with punp and allowing it to run for 30 seconds. No
di sl odgnent patterns resulted.

Twenty cassette filters were subjected to a snap cassette
cl osed test which had been suggested by MSHA. Reverse air
di sl odgnent patterns were found on seven filters.

cC. Coal M ne Dust vs. Laboratory Dust

As | stated earlier, Marple and Rubow believe that the
threshold velocity of the dust was of overriding inportance in
their testing. They have worked with wi nd tunnels and dust
chanbers and believed that they could not duplicate in a tunne
or chamber the kind of dust found in coal mines. For this reason
they used filters fromthe conpliance program-- from a nunber of
different mnes fromall 10 MSHA districts. Marple and Rubow
nmeasured and conpared the threshold velocity of particles on
filter surfaces containing coal m ne generated dust and
| aboratory generated dust. The coal mine generated dust was
collected on filters by MSHA field offices -- 388 such filters
were returned to PHTC and were call ed special test filters.
Thirty were used in the threshold velocity tests. They were



~1478

conpared with 18 | aboratory | oaded filters fromDrs. Lee,
McFar | and, and Yao (Shell). The velocities required to create
particle dislodgment fromthe mne-generated sanples varied from
30 to 140 centineters per second. The velocity required to
create particle dislodgnment with the | ab-generated sanpl es was
consi stently about 30 centineters per second. Dr. Marple

concl uded on the basis of these tests that in genera

di sl odgnents were easier to create on | aboratory prepared dust
sanpl es than on m ne prepared dust sanples. Lab-generated dust
sanpl es do not provide the m x of threshold velocities required
to sinulate m ne sanples.

d. Marpl e Classification of Dust Dislodgnment Patterns

Foll owi ng his threshold velocity studies, his digitized
fingerprints of filters, and his Pitt-1 and Pitt-2 experinents,
Dr. Marple classified dust dislodgnent patterns into six ngjor
types, some of which had subordi nate categories.

Type A patterns resulted predomnately fromreverse air flow
tests. In type A type A-1 was the nost common. Marple
classified as type A-1 patterns those with a 6-nmillinmeter, white
ring in the center of the filter, some type of dagger formation
within the ring, with the dust inside the ring of a lighter color
than that outside the ring. He classified as type A-2 patterns
those exhibiting a 6-mllimeter, central dislodgment with a
fairly uniformcoloring across the center. Neither the white
ring nor the dagger formation were "predom nate," but the ring
was very sharp and there appeared to be a "V' through the centra
portion of the dislodgnment. He classified as type A-3 patterns
those exhibiting a very |ight but sharp, 6-mllinmeter, narrow
ring around the outside, and a dagger formation inside the ring.
The col or inside and outside the ring was the sane.

Type B patterns resulted fromblowing air into the inlet of
the cassette. The type B-1 pattern exhibited a rather |arge,
diffuse area in the center, "not extremely circular," where the
particles have been renmoved. The type B-2 pattern also had a
very diffuse, white center somewhat smaller than B-1, and was
fairly uniformin col or

The type C pattern resulted fromintroduci ng a vacuum source
by way of a tube inserted into the inlet. The pattern was quite
circular with sharp, crisp edges and a uniform gray val ue across
the bottom not unlike the type A-2 pattern.

The type D pattern resulted frominserting a cotton swab
into the cassette inlet and twisting it. Spiral |ines were
caused if the swab was twirled. The dislodgnent was generally
less than 6 mllinmeters in dianeter.



~1479

The type E pattern resulted fromthe droppi ng experinents,
both random and controlled. The type E-1 pattern was rather
di ffuse, and donut-shaped with diffuse outer and inner surfaces.
There was a wide variety of E-1 patterns. The type E-2 pattern
showed a dagger in the center going across the internal section
of the dislodgnent. It was nore diffuse than the type A
patterns.

The type F pattern, also resulting fromthe drop tests,
exhibited a very thin, white ring with a little dip in the
fingerprint.

e. Dust Di sl odgnment and Wi ght Loss

The filters exhibiting dust dislodgnent patterns as a result
of the Marpl e/ Rubow experinents (sets 1 and 2) generally showed a
wei ght loss. See G 280, tables 5.1 and 5.2. The average
percentage | oss varied fromO0.7 percent, for the test involving
di sconnecting the air line fromthe cassette outlet with the punp
on and a finger over the cyclone inlet, to 23.6 percent, for the
test involving air blown into the inlet through a tube. The
control filters used in set 1 showed a 1.3 percent weight |oss
and those used in set 2 showed a 0.9 percent wei ght gain.
Filters used in the test involving renoval of the punp inlet
val ve and fl ow danpener using the Mbdel G punp showed a
1.5 percent weight gain. Filters used in the test involving a
rapi d decrease in air pressure surrounding the cassette in a
container, in the test involving a 3-foot control drop with al
plugs out, and in the test involving the air |line disconnect with
t he punp on and a finger on the cyclone inlet, all showed no | oss
or gain in weight. O the 700 test filters used by Marple and
Rubow i n their experinents, about 250 showed a dust di sl odgnent
pattern. O this nunmber approxi mately 220 showed a wei ght | oss,
20 a weight gain, and 10 no change. O the approximtely 75 type
A di sl odgnent patterns, about 70 had a weight |oss, two a weight
gain, and three no change. O the approximtely 110 to 115
type E patterns, 100 had a wei ght |oss, about 10 to 12 a wei ght
gai n, and one no change. Dr. Marple explained the weight gain on
the filters with dislodgnent patterns as due to "uncertainty in
the measurenents of the weight." Tr. 3070. The A-1 patterns
showed an average wei ght |oss of 13.4 percent; A-2, 16.3 percent;
A-3, 0.6 percent; E-1, 10 percent; E-2, 6.3 percent; F,
0.2 percent gain; others, 13.2 percent |oss.

f. Filter-to-Foil Distance and Filter Fl oppiness

Drs. Marple and Rubow directly measured the filter-to-foi
di stance of about 1040 unused filters from MSHA field offices.
The filters were manufactured in 1988, 1990, 1991, and 1992.
None were available from 1989. They were neasured with a | aser
measuri ng device and neasurenents were taken (1) "out of the
box;" (2) when 2 liters of air was pulled through the filter
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(3) with a small amount of pressure on the back side; and (4)
when the pressure was released. The filter-to-foil distance for
31 1988 filters averaged 1.57 mllinmeters; for 280 1990 filters,
1.13 millimeters; for 439 1991 filters, 1.29 mllinmeters; and for
274 1992 filters, 0.87 mllineters. The 31 1988 filters were

| argel y manufactured on the sane day, June 9, 1988. Marple and
Rubow concl ude that the filter-to-foil distance has not increased
with time for the exanmined filters having manufacturing dates in
1988, 1990, 1991, and 1992. But see exhibits G 253A, 255A, 257A,
259A, 260A, 261A, 262A, 263A, 265A, 266A, and R-1068, 1069, 1070,
and 1071 which indicate a tendency for larger filter-to-foi

di stances over tine between April 1988 and May 1992.

The fl oppiness of the filters was determ ned by neasuring
the difference in filter distances between when the filter was
pressurized in reverse direction by 1 inch water and when 2
liters per minute was pulled in the correct direction through the
cassette. The fl oppiness has not decreased over tine and there
is sone indication that it has increased.

O the 1040 filters which were nmeasured, 400 were sent to
have dust collected fromm nes; 388 were returned. These are
referred to as special test filters. In one group the filter-to-
foil distance before and after |oading are in good correlation.
In the other group, filters have a larger filter-to-foil distance
after sanpling than before. This indicates to Marple that |arge
filter-to-foil distances after |oading do not indicate the extent
of the filter-to-foil distance before | oading.

The special test filters were subjected to certain
systematic studies (Pitt-3 experinents). |In the hose step tests,
a 230-pound individual wearing size 10-1/2D mning boots wal ked
in a normal wal king pattern on a hose. No dislodgment resulted.
When the same individual stepped on the hose with nmaxi num
stonping force with the toes pointed toward the filter
di sl odgnents resulted as they did when he stepped on a hose in a
heavy manner with his toes directed toward the filter. \When a
30- pound t ool box was dropped on a hose from a hei ght of
6 inches, only one dislodgnment occurred on 20 cassettes tested.
VWhen an individual sat on a hose as hard as he could, seven of 25
cassettes tested showed A-3 patterns; 17 showed no di sl odgment.
No effect resulted fromthe sane individual |eaning back agai nst
a wall with the hose wapped around him Marple also perfornmed
two desiccator tests, using 40 capsules in each. Only two
filters showed any di sl odgnment patterns and they were unlike any
in Marple's classification. Wapping the hose around the punp
and throwi ng the punp on a table from6 feet caused di sl odgnent
patterns in only two of 60 cassettes tested.

Mar pl e and Rubow performed additional threshold velocity
tests, using the special test filters, lab filters from Lee,
McFar | and, and Yao, and filters fromthe conpliance program The
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100 lab dust filters had a threshold velocity of fromO to 40.
Thirty of the mine dust filters had threshold velocities of from
0O to 40; 24 of from40 to 80; 33 of from80 to 120; and 12 of
over 120.

g. MSA Docunent s

Dr. Rubow reviewed certain docunments from MSA, particularly
R-1100 to 1191, in which manufacturing defects and probl ens were
di scl osed and di scussed. In Dr. Rubow s opinion, changes in the
filter and backing pad pressure drops would not render the filter
susceptible to the formati on of dust dislodgnment patterns in the
center of the filter under reverse air flow or reverse air pulse
situations. Dr. Rubow conceded that a sustained reverse air flow
on a filter with higher resistance would tend to cause the filter
to flex, but this is not the case, in his opinion, with a reverse
pul se.

h. Mar pl e/ Rubow Concl usi ons

1. Dust di sl odgnment patterns on filters cannot occur
naturally in the operation of a personal dust sanpler
in a coal mne environment.

2. The primary nmechani sm for renmoving dust froma filter
is the tangential air flow being |larger than the
threshold velocity of the dust on the filter

3. The nost probabl e cause of type A patterns of dust
di sl odgnent on filters is reverse air flow

4, The easi est nethod for producing reverse air flow to
create an type A pattern is blowing through the filter
outlet.

5. Type A patterns nost probably result from deliberate

m shandl i ng.

6. The nost probable cause of type E patterns of dust
di sl odgnent on filters is inpact.

7. Type E patterns nost probably result from acci denta
m shandl i ng of sanpling equi pnment.

8. The operation of the desiccator at PHTC is not a source
of dust di sl odgnent patterns.

9. The shi pnent of conpliance sanples by airplane is not a
probabl e cause of dust dislodgnent patterns on filters.

10. Cone formations on filters are probably caused by
reverse air flow
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11.

12.

13.

14.

15.

I npacts to the hose on MSA sanpling units nost probably
do not create dust dislodgnent patterns. However,
Marple's Pitt-3 tests showed that 28 out of 119 filters
subj ected to hose inpact tests resulted in dust

di sl odgnment patterns. See G 282, table 1

Snappi ng a cassette shut is not a probable cause of
dust di sl odgnment patterns on filters. However,
Marple's Pitt-2 study reported that snapping the
cassette closed can create a dislodgnment pattern on the
filter. Twenty cassettes were tested in this manner
and reverse air flow dislodgnent patterns were found in
seven filters.

A dust di sl odgment pattern on a filter indicates that
there has been a weight loss on the filter. But see
page 24, supra, on which it is indicated that in sone
i nstances no weight |loss occurs; in fact sonme filters
show a wei ght gain after a dust disl odgnent.

M ne dust is preferable to | ab dust in studying the
probl em of dust dislodgnment patterns on filters.

Manuf acturing variables such as filter-to-foil distance
and fl oppi ness are not probably contributing factors to
dust di sl odgment patterns. But see Marple's testinony
at Tr. 2803-04.

Q . . . [Ylou found a wide range in
response among the filters in how they
flexed in response to the reverse
airflow, is that right?

A. | would say not probably on how they
fl exed, but when they touched the
inlet, how high they got up, yes.

Q And you believe that it's the

vari ation between different filters

whi ch produces these differences, isn't
that right . . . ?

A. | would say this is related back to
the fl oppiness of the filter

Q . . . You believe that its

vari ations between different filters

. . . in howthey respond to the reverse
ai rfl ow?
A. | think it would be variations in
the fl oppi ness.
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Dr. Marple also testified that floppiness, and the
di stance between the filter and foil could be
influential in the formati on of cones on a filter

Tr. 2821-42.
A So | still believe that that would
be a factor, that floppiness should be a
factor.

Q And then | asked should be a factor
in influencing dust dislodgenent?

A Correct.

Q And then | asked "and that a nore
floppy filter would be nore prone to
form ng a dust dislodgenment pattern" and
you answered - -

A.  That's right.

3. Mc CAWLEY

Dr. Mchael A MCawl ey, enployed as Team Leader, Research
Team Environnental |nvestigations Branch, National Institute of
Cccupational Safety and Health (NIOSH), testified as a rebutta
witness for the Secretary. Dr. MCawl ey has a nmaster's degree in
air pollution engineering fromWest Virginia University, and a
Ph.D. in environmental health from New York University. He
teaches courses in air pollution and aerosol science at
West Virginia University as an adjunct professor. His work
i ncl udes taking and processing sanples of particulate matter
i ncludi ng coal dust. He was accepted as an expert witness in the
fields of aerosol sanpling and respirable coal dust sanpling and
processing for N OSH

Dr. McCawl ey was involved in the preparation of a report,
i ncluding tables and a chart, responding to a request from
Senator Arlen Specter. Senator Specter requested, inter alia,
that NI OSH determ ne the ampbunt of dust that could be renoved
froma filter sanple by tanmpering, and whether others had
performed tests on tanpered sanples to determ ne the amount of
dust that could be renoved.

Dr. McCaw ey and others at NI OSH performed two tests
involving 20 filters which had been | oaded with coal dust in a
dust chanber. The dust had been collected as an airborne sanple
froma coal mine in the Pittsburgh coal seam some years
previously. The PHTC study and the West Virginia University
study of Dr. Myers were referenced in NIOSH s report to Senat or
Specter, but were not relied upon. Eight filter cassettes were
used in the first test. Each |oaded cassette was tapped two or



~1484

three times on the side of a table. Then with both caps off
McCawl ey (and his co-worker Frank J. Hearl) "blew about as hard
as you would blow to blow up a balloon"” into the cassette outlet.
Tr. 8933. This produced a puff of dust out of the inlet. The
cassettes were wei ghed before and after sanpling and again after
the "tanmpering" (testing). Some of the test filters were lightly
| oaded (sanpled for 6 hours); sone were heavily | oaded (sanpled
for 12 hours). Eight additional cassettes were used in the
second test. They were tapped two or three tinmes on a desk and
then an MSA sanpling punp was attached to the inlet to suction
of f dust. The person conducting the test placed his thunmb over
the outlet "and pulsed the air through two to three timnes

.o " Tr. 8933. On cross-exan nation, Dr. MCawl ey changed
his estimate to four times. The | oading and wei ghi ng processes
were the sane as in the first test. There were also four filter
cassettes used as controls.

The dust renpved as a result of the two tests varied from
0.08 mlligrams (over 5 percent) to 1.12 nmilligrams
(34.25 percent). The control filters showed essentially no
change in weight. In Dr. MCawl ey's opinion, the weight |oss due
to the tests is statistically significant. The average wei ght
loss for the filters subjected to the first test was
10. 27 percent, and for the filters in the second test,
16 percent. According to the series nunbers the filters used
appear to have been manufactured in 1988.

4. M LLER

Dr. John J. MIller is an Associate Professor in the
Department of Applied and Engineering Statistics at George Mason
University. He has a Ph.D. in statistics from Stanford
University. He was accepted as an expert witness in the field of
statistics. (Footnote 4)

M|l er used as his database, MSHA' s Denver database
including a record of all dust sanples processed between
August 8, 1989, and March 31, 1992, Thaxton's database incl uding
4 The LDCC argues that statistical evidence has no probative
value in this case. | answered this contention in part in ny
order denying Contestants' notion to exclude the testinmony of Dr.
MIller. Statistical evidence alone obviously cannot prove causa
rel ati onshi ps. "Even when the correlation is very strong and
predictions are firm we cannot use that fact to prove that one
vari abl e causes the other " Derek Rowntree, Statistics
W thout Tears 188 (1981). Nevertheless, statistical evidence can
be hel pful in explaining probable rel ationships between
vari ables, and it has | ong been accepted as probative in the
federal courts. Hazelwood School District v. United States, 433
U S. 299 (1977).
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all filter sanples submitted to Thaxton with the tanper code
assigned to each by Thaxton, all mnes in the Denver database
fromthe MSHA Norton subdistrict, all Peabody m ne IDs, all mne
| Ds of conmpanies (or officers of conpanies) which pled guilty to
crimnal charges of submitting fraudul ent sanples, all abatenent
sanpl es, and records from MSA Corporation showi ng the date of
manuf acture of the filter cassettes. Wth this database, MIler
performed certain statistical tests. He created three variables
for his subsequent anal yses, each of which had three possible
val ues: "before,” "after," or "mssing." Before-A version was
"before" if the sanple date or the processing date was on or
before March 19, 1990. |If the dates were known and were not on
or before March 19, 1990, before-A was "after.” |If both dates
were m ssing, before-A was "m ssing." Before-B version was
defined in the same way except the cutoff date was March 31
1990. Before-C version was used to delete the observation of
sanpl e dates between March 19, 1990, and March 31, 1990.

a. Whet her the Rate of Cited AWCs was Random

First, Dr. MIller performed a chi-square (p2) analysis of
cited rates to determ ne whether the rate of cited AWCs was
random as between mnes. For purposes of the analysis, the nul
hypot hesi s(Footnote 5) is that the rate of AWCs is the sane at
each m ne. The test shows a P-value of 1 x 10-72 which is
overwhel mi ng evi dence agai nst the null hypothesis. (Footnote 6)
The conclusion is that the phenomena generating cited cassettes
are not random or the |ikelihood of cited cassette generation is
very heterogenous, with some m nes much nore prone to generate
cited cassettes than others. Similar tests involving only
cassettes whose sanple date is before March 20, 1990, and before
April 1, 1990, and tests excluding mnes in the Norton
subdi strict and excludi ng abatenent sanples all result in
overwhel mi ng rejection of the null hypothesis.

In Dr. MIller's opinion, the results of these tests exclude
mai ling as a cause of the cited AWCs, assuning that the Post
O fice handles the cassettes nmailed to MSHA in essentially the
5 "The hypothesis being tested is called the null hypothesis .
If the condition specified under the null hypothesis is
rejected by the test, the condition is assuned to be fal se.”
Wayne C. Curtis, Statistical Concepts For Attorneys 119 (1983).
6 The "P" stands for probability. The P-value is the
statistical neasure of the consistency between the nul
hypot hesi s and the observed data: P-values are always nunbers
between 0 and 1. P-values close to zero are not consistent with
the null hypot hesis.
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same manner. The results also rule out handling in the PHTC as
the cause of AWCs assuming it does not handle cassettes from
different mnes in a different manner.

b. Tests for Sanple Date vs. Cited Rate

MIler then performed a nunber of anal yses of sanple date
vs. cited rate. The purpose of these anal yses was to determ ne
whet her there was any i nhonogeneity through tine in the rate of
cited cassettes, and, nore particularly, whether there was any
change in the cited rate occurring on or about March 19, 1990,
when the AWC void code was instituted. The results show a
Z-score(Footnote 7) of over 80. This is overwhel m ng evi dence
that the null hypothesis (no difference in the before and after
cited rates) is not correct.

Dr. MIler concluded that (1) there seems to be a trend to
decreasing cited rates over tine; and (2) there seens to be a
mar ked decrease in the cited rate on or about March 19, 1990.
This could be due to a behavior nmodification at the m nes | eading
to a decrease in the cited rate or to a systematic change in the
cassettes over time. The data are not consistent with a
hypot hesi s of randommess wi th honobgeneous rate over tine.

C. Cassette Manufacture Date

Dr. MIler then did an anal ysis of sanple date vs. cited
rate adjusting for cassette manufacture date. The adjustnent
assuned that cassettes manufactured on the same date or on
tenmporal ly cl ose days would exhibit simlar properties. He used
a statistical test called the sign test, and used both the
anal ysis data set and the reduced analysis data set in versions
A, B, and C. In all cases the results were extrenely small
P-val ues and, thus, an overwhel mi ng rejection of the nul
hypothesis. Dr. MIler thus concluded that there is overwhel ni ng
evi dence of a definitive change in the cited rate between
"before" and "after" even after adjustment for manufacture date.
Because of potential bias resulting fromthe fact that there is a
difference in the nunber of sanples in the before and after
period for any individual date of manufacture, Dr. Mller did a
boot strap anal ysis. (Footnote 8) The analysis did disclose such a
bias, but it is a snall one. The null hypothesis (that date of
manuf act ure
7 A Z-score of nobre than 2 or 5 translates into an extrenely
smal | P-value. The P-value corresponding to a Z-score of 80 is
less than 1.0 x 10-72.

8 A test using hypothetical data enforcing the null hypothesis
to be true. The test is designed to determ ne the effect of
potential bias resulting fromunequal variabl es.
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makes a difference) is still not consistent with the data.
Therefore, adjustnment for manufacture date does not explain the
large differences in cited rates before and after March 19, 1990,
or March 31, 1990.

Dr. Mller did a test to determ ne whether the difference in
cited rates is explained by whether the cassettes were
manuf actured before or after January 1, 1990. The nul
hypothesis is that the hypothetical rate of citations for
cassettes manufactured before January 1, 1990, is the same as the
hypot hetical rate for cassettes manufactured January 1, 1990, and
after. Follow ng a bootstrap analysis to enforce the nul
hypot hesi s, he concluded that there is little or no evidence that
hol di ng the sanple date constant, there is no difference in
before and after January 1, 1990, in terns of manufacture date
and cited rate. Therefore, the date of manufacture does not
expl ain the observed difference when anal yzi ng sanple date before
and after March 19, 1990, or March 31, 1990. The observed
difference in cited rate for cassettes manufactured before and
t hose manufactured after January 1, 1990, is explained by an
adj ustment for sanple date.

d. Filter-to-Foil Distance and Fl oppi ness

For Dr. Marple's Pitt-3 experinents, Dr. MIler allocated
400 filters by (1) year of manufacture (there were none from
1989); (2) filter-to-foil distance, as nmeasured by Mrple; and
(3) floppiness as nmeasured by Marple; to be sent to the MSHA
district offices for dust |oading. After the Pitt-3 experinents,
MIller did a logistic regression to determ ne whether the
possibility of citable dislodgment (using Thaxton's calls) could
be predicted using the type of experinent and either the filter-
to-foil distance or floppiness, or both. The results failed to
show any statistically or marginally statistically significant
rel ati onship between filter-to-foil distance or floppiness and
citable AWC formation. However, the piston test data did show a
significant effect of both filter-to-foil distance and fl oppi ness
on dust dislodgnent: |larger filter-to-foil distance was
associated with larger probability of dislodgnment, and |arger
fl oppi ness was associated with |arger probability of dislodgnent.
The strength of the floppiness relation was rmuch greater than
that of the filter-to-foil distance. (This conclusion of MIIler
refers to Marple's calls on dislodgnment, not Thaxton's calls on
citable AWCs).

e. AWCs and Wei ght Loss

MIler did a formal statistical analysis to determ ne
whet her a wei ght | oss was associated with reverse air AW
formation. He studied conpliance filters (including operator
filters and inspector filters), and special filters separately.
The statistical null hypothesis is that the average wei ght change
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in the control group is the sane as in the experinmental group

The statistical analysis is an analysis of variance. Because the
four groups had unequal nunbers of filters, Dr. Mller did a

| east squares means analysis: an estimate of the nean that the
group would have had if the sanple sizes in all the groups were
the sane. Least squares neans are the statistically appropriate
things to conpare if averages are being conpared as here. The
anal ysis took into consideration the fact that the filter weights
differed: some were lightly |oaded; sone heavily |oaded. The
conclusion is a rejection of the null hypothesis: there is a
greater weight | oss for the experinmental group. Sone filters do
not show a weight loss with an AWC, but the likelihood that an
AWC filter will have a weight loss is greater than the likelihood
that it won't.

f. M |1 er Conclusions
1. The cited AWC phenomenon is not a random occurrence.
2. A nechani sm or event which is equally likely to occur

at all mines is not responsible for the observed
pattern of cited AWCs.

3. There was a decrease in the rate of cited AWCs at about
the time of the initiation of the void code in March
1990.

4, The observed drop-off in the rate of the cited AWCs is
not due to a change in the quality of the cassettes
over tine.

5. Any potential mne-specific explanation for the
occurrence of AWCs is not constant over tine.

6. When filter cassettes have air blown through themin
the reverse direction there is the |ikelihood of a
wei ght | oss.

B. THE M NE OPERATORS' EVI DENCE
1. LEE

Dr. Richard J. Lee is President of the R J. Lee G oup, an
i ndependent testing and research |aboratory which, inter alia,
engages in materials characterization. Dr. Lee has a Ph.D. in
solid state physics from Col orado State University. He was
accepted as an expert witness in physics, materials
characterizati on and anal yses, and environnmental nonitoring. |
previously stated that Dr. Lee exam ned and eval uated nore than
1450 cited filters and exam ned vi deotapes of nore than 1240
additional cited filters. He classified theminto five types
previously identified in this decision. Approximtely 34 percent
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were type 1, 46 percent were type 2, 6 percent were type 3,
7 percent were type 4, and 6 percent were type 5.

VWhen Lee was cross-exam ned at trial with respect to filters
he had previously classified, his trial classification agreed
with his prior classification in only 10 of 35 filters, not an
i mpressi ve batting average.

a. Systematic Dust Di sl odgnment Studies

For use in his experinents, Lee generated over 3100 dust

sanples in the R J. Lee G oup dust tunnel. The coal used was
from various coal seans and included high-vol, mediumvol, and
| ow-vol coal. Sanples included particle sizes within the same

range as those fromcoal mnes, and were of sinlar shape and
aerodynam c dianmeter. Sanples were collected under controlled
tenperature and hunmidity. In addition to the |aboratory sanples,
Lee obtai ned over 650 dust sanples fromcoal mnes across the
country. For each sanple tested, Lee nmeasured the filter-to-foi
distance with a stereo optical mcroscope. For |aboratory

sampl es, these nmeasurenents were taken prior to testing both
before and after dust |oading. The tests were designed to

si mul ate sanple collection, handling, and processing.

Lee first conducted a series of cassette and cycl one i npact
tests. Cassettes were dropped from heights ranging from 3 inches
to 4 feet; with caps in and with caps out; with secondary i npact
and wi t hout secondary inpact. When cassettes were dropped from
4 feet with caps in and with secondary inmpact, AWC appearances
i ndi stinguishable fromcited AWCs occurred in 33 percent of the
sanples with a filter-to-foil separation of |ess than
1 milinmeter. Wien the filter-to-foil separation was greater
than 3 mllinmeters, AWC appearances resulted in only 4 percent of
the sanples. Sanpling heads (including cyclone and filter
cassette) were dropped from heights ranging from3 inches to
3 feet, some with secondary inpact. When dropped from2 feet
wi th secondary inpact, AWC appearances indi stingui shable from
cited AWCs occurred in 40 percent of the sanples with a filter-
to-foil distance of less than 1 millineter. They occurred in
only 8 percent of the sanples when the filter-to-foil separation
was greater than 3 mllinmeters.

Hose i nmpact tests were perfornmed using hoses that were soft,
medi um and hard. AWC appearances occurred nore frequently with
soft hoses during the initial tests. Wights ranging from
1/ 2 pound to 10 pounds were dropped from heights ranging from
1 inch to 8 inches onto a sanpler hose. \When hoses were inpacted
by a 1-pound wei ght dropped from3 inches to 1 foot onto a 1-inch
I ength of hose, AWC appearances occurred in 67 percent of sanples
with a filter-to-foil separation of less than 1 mllimeter. AW
appearances resulted in only 10 percent of the sanples when the
separation was greater than 3 mllineters. Filter-to-foi
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di stance was the domi nant factor affecting AWC formation

Capsules with a filter-to-foil distance of 1 nmillinmeter or |ess
were extrenmely susceptible to AWC formation. Potentially citable
AWCs occurred both with the punp on and off. However, with the
punp on and running at 2 liters per mnute, inpacts were |ess
likely to produce AWCs. An inportant factor in the hose inpact
tests was the abruptness of the inpact. Heavy tread on a hose
with the foot perpendicular to the hose caused AWCs. Lighter
treads were not capable of doing so. Wen the hose was wrapped
around the punp and the punp placed down firmy on a countertop
it resulted in potentially citable AWs when the punp was of f and
the filter-to-foil distance was small.

b. PHTC Handl i ng and AWC For mati on

Lee viewed an MSHA vi deotape, G 170, on PHTC procedures, and
he inspected and vi deotaped procedures in the PHTC | aboratory.
He then designed tests to sinulate the MSHA | aboratory handling
practices. Lee nmeasured the rates of evacuation and
reconpression in MSHA's desiccator. He then perfornmed a series
of tests in his own desiccator using the sane evacuati on and
reconpression rates. In Lee's opinion, AWCs occurred when the
capsul e was close to the reconpression port and at reconpression
rates possible in the MSHA desiccator. Subsequently, eight dust
| aden filter capsules were placed on a carrying tray from which
they were picked up, stacked, and chucked into a cardboard box.
This resulted in sone cases in the formati on of AWCs. Lee al so
conducted tests to sinmulate the rapid disassenbly of the filter
capsules at the PHTC lab. AWCs were formed as a result of these
tests and consi derabl e damage was done to the alum numfoils.

Dr. Lee eval uated about 700 cited filters to determ ne the
percentage that resulted from MSHA handling. It was his opinion
that 5 to 15 percent were caused and 20 to 50 percent were
contributed to by MSHA handl i ng.

c. AWCs and Wei ght Loss

Forty-seven filters used in the hose inpact tests which
resulted in AWC formation were wei ghed before and after testing.
Lee foll owed the MSHA wei ghi ng and cal cul ati on protocol
Twenty-eight of the filters showed no weight |oss; 10 showed a
wei ght | oss, and ni ne showed wei ght gains. On the average no
wei ght |1 oss was recorded. Lee concluded that the formation of an
AWC does not necessarily result in a reduction in filter weight.

d. Filter-to-Foil Distance

Lee measured the filter-to-foil distance on over 3000
filters nemy purchased from MSA. The di stances varied from
about 0.1 millinmeter to alnpst 5 millinmeters. The neasurenents
were made using a microscope with a conputerized 3 axis state.
The neasurenment is accurate to within 0.1 mllinmeter. After dust
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was deposited on the filters, the filter-to-foil distance was
agai n nmeasured. Two popul ati ons were found: one had a generally
large filter-to-foil distance (about 3.7 mllinmeters), while the
ot her measured about 1 mllineter. 1In sone groups of filters,

t he measurenent before | oading was simlar to that after | oading;
i n another group, the nmeasurement before was rmuch snaller than
the neasurenent after -- the latter were floppy filters.

Exhi bits R-1068, 1069, 1070, and 1071 show the filter-to-
foil distances in the experimental filters of Lee, G ayson, and
Mar pl e manufactured from April 3, 1988, to February 13, 1990,
from February 20, 1988, to April 3, 1989, from February 13, 1990,
to October 25, 1990, and from February 15, 1992, to May 28, 1992.
See the reference to these exhibits in the Marple discussion,
supra. There is a significant difference in the filter-to-foi
di stance after the 300,000 series (those manufactured from
April 3, 1989, to February 13, 1990). Lee testified that the
cited filters (fromthe 200,000 and 300, 000 series) had shorter
filter-to-foil distances than those he used in his experinments.

e. Filter-to-Foil Distance and Dust Di sl odgnent

In the 4-foot cassette drop test with secondary inpact and
caps in, 33 percent of 30 filters with a filter-to-foil distance

of O to 1 miIlimeter were found to have potentially citable AWCs
(Lee's type and feature 1 6K); 27 percent of 129 filters with a
filter-to-foil distance of 1 to 2 mllinmeters were found to have

potentially citable AWCs; none of 43 filters with a distance of 2
to 3 mllineters, 4 percent of 52 filters with a distance of 3 to
4 mllimeters, and none of 5 with a distance of 4 to

5 milinmeters were found to have potentially citable AWCs.

In the hose inpact test using a 1-pound weight, with 1 inch
of hose inpacted and the punp off, 66 percent of 30 filters with
a filter-to-foil distance of 0 to 1 mllineter, 12 percent of
8 filters with a distance of 1 to 2 mllineters; none of three
filters with a distance of 2 to 3 millineters, 12 percent of
30 filters with a distance of 3 to 4 mllimeters; and none of
nine filters with a distance of 4 to 5 mllineters were found to
have potentially citable AWCs.

Lee concluded that cassettes with a short filter-to-foi
di stance have a hi gher degree of susceptibility to formation of
AWCs either by reverse air pulses or nechanical inpacts. In
Lee's opinion, the filter-to-foil distance is the strongest
factor in increasing susceptibility to AWC formation. Filters
with short filter-to-foil distances before or after |oading are
nore susceptible to AWC formation with small inpacts or air
pul ses than filters with large filter-to-foil distances before
and after loading. Filters with variable filter-to-foi
di stances, in that pre-loading and post-I|oadi ng distances differ
are less susceptible to reverse air pulse AWCs than those with
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smal | distances. Lee is uncertain of the situation involving
mechani cal inpacts. Filters with a larger filter-to-foi

di stance have a greater incidence of 9-millineter standoff rings.
Twenty to 24 percent of the filters tested by Lee (field and dust
tunnel sanples) had 9-mllinmeter standoff rings. One percent or
|l ess of the cited filters, and about 1 percent of the Peabody
filters had such rings.

Lee exam ned the no-call filter population, some of the
non-void filters, and some of the 5109 normal filters and
concl uded that sone of the filters in each category were
physical ly indistinguishable fromthe cited filters.

f. Lee Second Set of Experinents

One hundred and thirteen sanples from various underground
coal mines and 82 sanples previously collected in the R J. Lee
dust tunnel were subjected to three different types of
experiments. A weight of 1 or 2 pounds was dropped from hei ghts
ranging from3 inches to 2 feet onto a known | ength of hose
attached to a punp and cyclone. O 31 filters tested, 18
exhi bited AWCs. Punps were dropped from heights of 4 inches to
1.5 feet onto a hose. The punps wei ghed about 1.71 pounds. Al
the hoses were soft. O the 20 filters tested, 14 exhibited
AWCs. A hose was | eft hanging out of a cabinet door or drawer
and the door or drawer was closed on the hose. O the six
filters tested, five exhibited AWCs. A person sat on a hose
whi ch was attached to the punp and cyclone. O the 13 filters
tested, 4 exhibited AWCs. The hose was w apped around the punp
and then inpacted on a table. O the five filters tested, five
exhi bi ted AWCs.

Hoses of soft, nmedium and hard pliability were tested using
filters with simlar filter-to-foil distances. O 17 filters
tested, four used a soft hose, six a nmedium hose, and seven a
hard hose. AWCs occurred on all of the filters using the soft
hose, two using the medium hose, and none using the hard hose.

Al the sanples were taken fromthe dust tunnel and used md-vo
coal fromthe Pocahontas No. 4 coal seam

Lee concluded that hose softness or toughness is a
significant factor in susceptibility to AWC formati on on hose
i mpacts.

Lee performed cassette snap tests: the cassette was snapped
closed while the outlet was plugged or covered with a thunb.
Thirty-four of the filters were still in the capsule
Twenty-five of them exhibited AWCs. Forty-five filters were
removed fromthe capsule and put in the cassette before it was
snapped closed. Thirty-two exhi bited AWCs.
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In another test, the hose was inpacted to create a reverse
air pulse with a thin, plastic sheet inserted between the capsule
and the cassette outlet to prevent the flow of air through the
filter. O 24 filters tested, 17 exhibited AWCs.

g. Lee Coni ng Report

After Thaxton reclassified many of the cited filters in his
tanmper codes including 425 said to have evidence of cones, Lee
exami ned 266 of the filters for coning. 1In sone there was no
di scerni bl e evidence of coning, including some with a dust
di sturbance in the 6-mllineter, central region. Wen dust has
been partially renmoved fromthe front surface of the filter and
the filter is winkled through the center, there may be an
optical illusion of a cone. Manufacturing variabilities or
m shandl i ng during di sassenbly nmay contribute to coning. Cones
were found on some of the inspector sanples exam ned by Dr. Lee.

h. Lee Analysis of Marple Filter-to-Foil Study

Dr. Lee exam ned and anal yzed phot ographs of the filters
used in Dr. Marple's piston studies, groups 1 and 2, using the
filter-to-foil nmeasurements supplied by MSHA. Sixty-one filters
were included, but Lee's analysis was |limted to 57 because the
others had no information regarding filter-to-foil distance after
dust loading. Wth respect to group 1, including Marple's piston
tests 1, 2, and 3, filters with a short (less than
1.6 mllinmeters) filter-to-foil distance pre-dust | oading and
post-dust loading (14 in all) exhibited AWCs in 50 percent of the
cases. Filters with a shorter initial filter-to-foil distance
and longer filter-to-foil distance after loading (10 filters)
exhi bited AWC characteristics in 10 percent of the cases.

Filters with a long filter-to-foil distance before and after

| oading (three filters) did not exhibit any AWCs. Lee used his
type codes to determne which filters exhibited AWC
characteristics. Wth respect to group 2, Marple's test 4,
filters with a short filter-to-foil distance before and after

| oading (13 filters) exhibited AWCs 50 percent of the tinme.
Those with a short pre-loading distance and a | ong post-Ioadi ng
di stance (14) exhibited AWCs 46.7 percent of the time. Those
with a long distance before and after |oading (three) exhibited
AWCs 33.3 percent of the tine. Conmbining the two groups: where
the filter-to-foil distance was small before and after dust

| oadi ng, AWCs resulted 50 percent of the time. Were it was
smal |l pre-loading and | arge after | oading, AWCs resulted

32 percent of the tine. \Where it was |arge before and after

| oadi ng, they resulted 16.7 percent of the tine.

i The 5109 Filters

Lee exani ned several thousand of the 5109 normal filters
identified by MSHA. There were conplete, identifiable,
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6-mllinmeter rings on about 20 percent of those exani ned, and
about 50 percent had indications of a partial ring. This would
indicate that the filters come in contact with the foil on a
regul ar basis and thus are "hal fways on the way to being AWCs."
Tr. 6276.

j. AWC and Wei ght Loss

Lee took apart a series of filters after dust had been
deposited on them weighed them reassenbled them subjected them
to tests, and reweighed them He followed the formula prescribed
by MSHA, which neans the second decimal is truncated, e.g., a
wei ght of 19.23 mlligrans is recorded as 19.2 milligrams. Lee
found that sonme filters showed a wei ght gain, sone a weight |oss,
and some no change. O the 47 filters neasured, Lee found no
wei ght | oss on average.

Lee did an analysis of the dust weights reported for the
4900 cited filters recorded in MSHA docunent 405. The existence
of gaps in the nunmber of sanples for each frequency interva
results from MSHA's truncation process. Thus, inthe 1 to
2 mlligramrange there will be about a "5 percent or greater
intrinsic uncertainty in the dust concentration determ nation."
Tr. 6306. Therefore, unless there is a weight change of nore
than 5 percent, one can't be certain that in fact there was a
wei ght change.

k. Lee Concl usi ons

1. The primary mechani sm for causing AWCs is not air flow
through a filter, but a tynpanic or nechani cal wave.
The inmpact of the filter at the foil causes a pul se
through the filter resulting in "different effects and
di fferent anpunts of dust dislodgenent and different
patterns." Tr. 6285-86. Tangential air flow may be a
conpeting factor depending on the nature of the dust,
the hum dity, etc.

2. There are cited filters which can be directly
attributed to MSHA's handling in the PHTC or ot her
facilities where filters are disassenbl ed.

3. Manuf acturi ng vari abl es, especially filter-to-foi
di stance, increase the susceptibility of filters to the
AWC formation seen on the cited filters. A shorter
filter-to-foil distance was seen on the cited filters
than on those manufactured nore recently.

4. Manuf acturing variability continues to change. 1In the
cassettes recently purchased and used for tests, there
appear to be nore filters with a filter-to-foi
di stance that varies substantially before and after
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10.

| oadi ng. There is also a higher incidence of
9-mllineter rings after | oading.

Hose pliability is an inportant factor affecting the
occurrence of AWCs.

MSHA' s definition of what constitutes a citable AWC is
subj ective and inconsistent. (Tr. 6536 "consistent"
shoul d read "inconsistent.")

The appearance of a lighter area in the central region
of the filter does not necessarily inmply that there has
been a reduction in the weight or the concentration
pursuant to MSHA' s net hod of cal cul ation

The presence of a 9-mllineter, segnented ring
generally indicates a larger filter-to-foil distance
and vi ce-versa

AWCs can occur by dropping the punp on the hose froma
hei ght of 6 inches, closing a door or a drawer on the
hose, sitting on the hose, or wapping the hose around
the punp and i npacting the assenbly on a table.

AWCs can be caused by snapping the cassette hal ves shut
with or without the alum numfoil cone.

M scel | aneous

Graphs created fromR J. Lee data (G 217, 219; See also
G 221, 223) indicating the percentage of potentially citable AWCs
(Lee's 1 6K) vs. filter-to-foil distances show

1

The 4-foot cassette drop test with secondary i npact,
caps out, where the filter-to-foil distance was 0 to
1 milinmeter, 12-1/2 percent of 32 filters exhibited
AVWCs; where the distance was 1 to 2 millineters (118
filters), 30 percent; where the distance was 2 to

3 mllineters (61 filters), 16 percent; where the

di stance was 4 to 5 mllineters (12 filters),

25 percent.

The 4-foot cassette drop test with no secondary inpact,
caps in, where the filter-to-foil distance was 0 to

1 milinmeter (36 filters), 14 percent showed AWCs;
where the distance was 1 to 2 millimeters (77 filters),
26 percent; where the distance was 2 to 3 mllineters
(56 filters), 2 percent; where it was 3 to

4 millimeters (49 filters), 2 percent; where it was 4
to 5 millinmeters (7 filters), 0O percent.
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3. The 4-foot cassette drop test, no secondary inpact,
caps out, where the filter-to-foil distance was 0 to
1 mlilimeter (36 filters), 27 percent showed AVWCs;
where the distance was 1 to 2 millimeters (78 filters),

22 percent; where it was 2 to 3 mllineters
(35 filters), 15 percent; where it was 3 to
4 millimeters (48 filters), 12.5 percent; where it was
4 to 5 mllineters, 16 percent.
4, The 2-foot cyclone drop with no secondary inpact, where

the filter-to-foil distance was O to 1 millineter,

36 percent of 10 filters showed AWCs; where the
distance was 1 to 2 mllineters (96 filters),

47 percent; where the distance was 2 to 3 mllineters
(52 filters), 35 percent; where the distance was 3 to
4 millimeters (49 filters), 10 percent; where the
distance was 4 to 5 mllinmeters (11 filters),

0 percent.

The data in the Lee report shows that 60 percent of the
field sanples (5 filters) vs. 37.5 percent of the dust tunne
sanples (48 filters) with O to 1 millineter filter-to-foi
di stance had 6K features; where the distance was 1 to
2 mllineters, 27.9 percent of the field sanples (43 filters) and
39 percent of the dust tunnel sanples had 6K features; where the
distance was 2 to 3 nmillinmeters, 0 percent of the 21 field
sanpl es and 39.4 percent of the dust tunnel sanples had 6K
features; in the 3 to 4 mllimeter range, 0 percent of the 21
field sanples and 10.2 percent of the 33 dust tunnel sanples had
6K features; in the 4 to 5 mllinmeter range, 0 percent of the two
field sanples and 10.5 percent of the 19 dust tunnel sanples
showed 6K features.

The Lee experinental filters reviewed by Thaxton i ncl uded
about 40 filters classified by Thaxton as citable which resulted
fromcassette drops, cyclone drops, hose inpacts, hose wap and
i mpact, and vacuum desiccator. About twice as many of these
filters had short filter-to-foil distances.

2. CORN

Dr. Mxrton Corn is Professor and Division Director
Department of Environnental Health Sciences, School of Hygiene
and Public Health, the Johns Hopkins University. He has a Ph.D
in industrial hygiene and sanitary engineering from Harvard
University. He was a Professor in the Department of |ndustria
Envi ronnmental Health Sciences at the University of Pittsburgh
and was Assistant Secretary of Labor for Occupational Safety and
Heal th from Decenber 1975 to January 1977. Corn was accepted as
an expert witness in the fields of industrial hygiene and
exposure assessnent; aerosol and particle physics; coal mne dust
sampl i ng technol ogy; design and managenent of research and
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i nvestigation of projects that involve exposure assessment,
aerosol and particle physics, and sanpling technol ogy; and
federal occupational safety and health regul ati on and enforcenment
syst ens.

Corn cooperated with the R J. Lee Group in the experinents
on dust sanples sinmulating events expected from MSHA conpliance
sanpling, handling, and analysis. He reviewed and photographed
300 filters fromMSHA's M. Hope office, visited the PHTC, and
visually inspected and vi deotaped 1248 cited filters in
Arlington. He also exam ned AWCs identified as MSHA inspector
sanmpl es and nore than 200 no-call filters. He then perfornmed an
i mge anal ysis of the central discolorations of the cited
filters. The imge analysis will be discussed later in this
deci si on.

Corn visually examined the Lee experinental filters produced
in Lee's supplenental study. Based on his subjective visua
observation, Corn concluded that the Lee tests caused centra
di scol orations indistinguishable to the human eye fromcited
AWCs. It is Corn's opinion that imge analysis of the
experimental filters would produce a significant nunmber of
filters with characterizing paraneters matching those of cited
AWCs. Corn's conclusion is that conmonpl ace events associ at ed
with collection, handling, and analysis, in conpliance with MSHA
regul ati ons and procedures, are a nore plausible explanation for
central discolorations than the tanpering all eged by MSHA

3. GRAYSON

Dr. R Larry Grayson is Dean of the College of Mneral and
Energy Resources, West Virginia University. He has a Ph.D. in
m ning engi neering fromWst Virginia University and was accepted
as an expert witness in the fields of respirable coal dust
research and mi ni ng engi neeri ng.

a. Sanpl er Assenmbly Drop Tests

At Dr. Grayson's request, nine operator clients of Crowell &
Moring submitted approximately 20 sanpl es each, taken in a normal
conpliance manner, for a total of nore than 740 sanples from 34
different mnes across the country. The cassettes were opened

and wei ghed to the nearest 0.01 milligramand divided into five
groups according to their weight. They varied from
0.35 milligramto nore than 2 mlligranms. Before testing they

wer e exanm ned and none was found to have AWC appearances.

It was originally planned to drop the sanpler assenbly
i ncludi ng the dust | aden cassette from heights of 1.5, 2.5, and
3.5 feet onto a corrugated cardboard on the floor. Because many
cassettes cracked during the 3.5 foot drop, the test was nodified
and the assenblies were dropped from1.5, 2, and 2.5 feet. After
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the assenbly was dropped fromthe designated height, the filter
was inspected. If the dust was disturbed or the cassette
cracked, testing was stopped. |If not, the procedure was
repeated. A maxi mum of three drops were performed. The capsul es
were renoved and rewei ghed, and the filters were exam ned for
AWCs. Grayson's determnation that a dust disturbance was

equi valent to an AW was based on Thaxton's deposition testinony
and on Grayson's exam nation of nore than 400 cited AWC filters.
O the 744 filters tested, 11 were found to have distinct,
6-mllinmeter AWCs (1.5 percent); 159 were found to have probably
citable or possibly citable AWCs (21.4 percent). Later

Dr. Grayson went to a Utah mine and perforned assenmbly drop tests
on 36 filters. Eight were found to have AWCs (six had distinct,
6- mllimeter AWCs; two had probable or possible AWCs). The
assenbl i es were each dropped once on a concrete floor. Grayson
bel i eves that the greater nunber of AWCs fromthe Uah mne is
related to differences in coal seam properties, humdity,

m ner al ol ogy, etc.

b. Filter-to-Foil Distance

O the sanples received fromthe mnes, 178 were neasured

for filter-to-foil distance. Two had di stances of O mllimeter;
seven of 0.5 millinmeter; 23 of 1 mllineter; 20 of

1.5 milinmeters; 26 of 2 millimeters; 30 of 2.5 mllinmeters; 30
of 3 milimeters; 31 of 3.5 mllinmeters; and ni ne of

4 mllimeters. Thus, 29.2 percent had a 1.5 mllineter or

smaller filter-to-foil distance. The measurenments were taken by
inserting a mllinmeter scale into the cassette inlet and barely
touching the filter. No mcroscope was used. N nety-four were
drop tested and 84 were not tested but exam ned for AWCs. No
AWCs were found. The two cassettes with a filter-to-foi

distance of 0 mllinmeter when tested were found to have probabl e
or possible AWCs; 50 percent of those with a distance of
0.5 millinmeter, 66.7 percent of those with a distance of 1

40 percent of those with 1.5, 21.4 percent of those with 2,
18.8 percent of those with 2.5, 20 percent of those with 3, and
none of those with 3.5 or 4 were found to have probable or
possi bl e AWCs.

c. Grayson Concl usi ons
1. Mailing the filter cassettes is not a factor in causing
AWCs.

2. The fact that the sanples mailed to Grayson did not
show AWCs i ndi cated that no accidental dropping had
occurred. This was "probably for good reason. The
sensitivities in the industry were such that they mnuld
take special handling at this point intime .

Tr. 5744.



~1499
3. AWCs result fromthe striking of the shroud on the
surface which inparts a vibration to the filter causing
varyi ng degrees of dislodgment.

4. AWCs can result from sanpl er assenbly drops and
i mpacts, and from hose i npacts.

5. Filter cassettes with a |lower range of filter-to-foi
di stances (below 2 millineters) have a greater
i kelihood of devel opi ng AWCs.
d. Further Tests

In Novenmber 1992, Grayson examined 13 filters which were

recl assified by Thaxton to tanper code 3. In Grayson's opinion
seven of the filters did not show evidence of a three-di nensiona
effect but were the result of optical illusions. Four filters

had a very slight three-dinensional effect and only two had a
clear three-di mensional character. The filters were exam ned
with an unlighted magnifying gl ass.

Grayson also participated with the R J. Lee G oup involving
the dropping of weights froma specified height onto a hose
connected to a punp and cyclone. A 10-pound wei ght was dropped
i mpacting a 6-inch I ength of hose. Three-dinmensional effects
were found "in many of the post-test filters." R-1014A at 2. A
2-pound wei ght was dropped from2 feet inmpacting a 6-inch |ength
of hose. Many of the resulting filters exhibited three-

di mensi onal effects substantially identical to, and often nore
pronounced than, those observed in the reclassified filters.

4. Mc FARLAND

Dr. Andrew R. McFarland is a Professor of Mechanica
Engi neeri ng at Texas A&M University. He has a Ph.D. in
mechani cal engi neering fromthe University of Mnnesota. His
thesis was on the grinding of fine particles. He was accepted as
an expert witness in the fields of aerosol nechanics, fluid
mechani cs, thernodynanics, aerosol filtration, and engi neering
statistics.

a. McFar | and Experinents

For all his experinments, Dr. MFarland used coal dust
obtained fromU. S. Steel M ning Conpany (USSMC) mines. He
crushed and ground the coal and size-classified it by a process
described as fluidized bed/flow duct, and | oaded it onto the
filters. Most of the experinments were conducted w th dust
wei ghts of about 1.5 milligrams which is the equival ent of
1.8 mlligrans per neter squared -- the average concentration on
the cited AWCs. However, some of the experinments were conducted
with weights of 0.05 to 0.8 milligramof dust on the filter. A
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steady back flow of air was directed through the dust |aden
filter cassettes. When the flow was greater than about 4 liters
per mnute, light areas in the center of the filters were noted.
This resulted fromthe filter touching the inlet part of the

al um num shroud. Thereupon, the air predom nately flowed through
the small region of the port opening rather than through the
entire filter. As a consequence the velocity is higher at the
port region and there is a greater tendency for dust to be
renoved fromthe filter in that area

VWhen a back pulse is introduced fromthe hose to the filter
the filter is pushed up toward the aperture and a jet of air is
directed across to the center of the filter causing a dagger
formation. The air flows radially to the center of the filter
Dr. Marple called it tangential air flow The velocity of the
air flowis on the order of tens of nmeters per second,
consi derably higher than the normal velocity of air passing
through the filter, which would be a fraction of a meter per
second. The keyhole and the white ring are fornmed by the air as
it is escaping through the filter before the filter contacts the
foil. It is possible to produce AWCs with radial flow alone but
not with normal flow alone. However, it is easier to create AWCs
when both normal flow and radial flow are present.

A vacuum punp was connected to the inlet side of dust |aden
cassettes. |In some cases, the vacuum was applied gradually and
in sone cases as a pulse. Typically, a light, gray center was
produced with a gradually applied vacuum For the pul sed vacuum
a sharp, white ring was al so noted

A student assistant stepped on the hose connecting the
cassette to the punp and created a pressure pulse sufficient to
generate an AWC pattern. A pulse, as distinguished froman air
flow, is of short duration, |less than 0.1 second, but the
patterns produced on the filters by reverse air flow and reverse
air pulse are virtually indistinguishable.

McFar| and set up an apparatus (a piezoelectric crysta
transducer) to nmeasure the pressure associated with an air pul se
and to record the pressure on a conputer. It was used
extensively by Dr. MFarland for producing AWC-type patterns in
his | aboratory. A smaller version of the apparatus was set up in
the courtroom on January 13, 1993. A bottle of nitrogen gas
under pressure was used to inject 3 cubic centineters of air into
the piston cylinder and the air in front of the cylinder was
di spl aced and travelled through the MSA hose to the back side of
the filter. The filter showed a very distinct, 6-mllimeter ring
with a dagger formation in the center. An AW pattern was
apparent. About 30 inches water pressure was generated. A
second courtroom denonstrati on was presented in which a pul se was
applied with a pressure reading of 23 inches water at its peak.
An AWC pattern resulted. The 6-millinmeter ring was sonewhat
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thi cker on one side with a dagger-type pattern and a difference
in coloration between the outer region of the filter and the
6-mllinmeter center. MFarland performed nore than 100
experiments, using reverse air flow, pressure pul ses, stepping on
t he hose, dropping the punp, wrapping the hose, snapping the
cassettes, tool box drop, hose in cabinet, using different coa
types, varying filter-to-foil gaps, and flexible and non flexible
filters. On all tests, he recorded what he considered to be AWC
formations. He recorded the results in conmputer generated
graphs. See R-1035.

St epping on a hose with the punp running and the foot
oriented in the I engthw se direction caused AWC patterns with
pressure on the order of 20 to 30 inches water. Higher pressures
are required to create AWCs when the punp is running than with
the punp off. Stepping on the hose with the punp off created AWC
formati ons at pressures of 11, 22.5, and 34 inches water. Punp
drops of 8 inches on a hose and drops of a punp with a hose
wr apped around it produced AWCs on both mne-run and | aboratory
sanpl es at pressures of from9.2 to 17.5 inches water. Shutting
a door or drawer on a hose can cause pressure pulses as high as
22 inches water. The average pressure pul se needed to create an
AWC i s about 10 inches water. AWCs were created on seven filters
by shutting a cabinet door or drawer on a hose. AWCs were fornmed
by snappi ng the cassette hal ves together using both mne-run and
| ab sanpl es. Snapping the cassette can cause pressure pul ses of
3.75 to 11 inches water

McFar | and presented a vi deotape attenpt to capture on film
the actual formation of an AWC. See R-1029. The tine required
for the formation of an AWC is very small, on the order of
0.01 second. No AW resulted froma pressure of 3 inches water
but an AWC patten was seen after 9.6 inches water was applied.
He denobnstrated, by squeezing a hose which was attached to a
cassette fromwhich the inlet nipple was nmachi ned off, that the
filter rises and falls, moving in the direction of the foil when
squeezed and droppi ng back when rel axed.

b. McFarl and Review of Cited Filters

McFarl and exani ned the 43 USSMC cited filters in the MSHA
Arlington offices. They were cited under tanper codes 1 and 2,
with one filter cited under tanmper code 9. The filters had four
basi c characteristics, though not all filters had all four and on
some the characteristics were not as fully defined as on others.
The characteristics were:

1. A dagger pattern within the confines of the
6-mllimeter ring, lighter in color than any other
portion of the filter;
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2. A 6-millimeter ring also lighter than the average col or
of the rest of the filter

3. The region within the 6-mllinmeter ring is lighter than
the average on the rest of the filter

4, Many filters had indentations or cuts or enbossed areas
in the ring where the filter had contacted the al um num
shroud. The cuts can often only be seen under a
nm croscope.

C. Filter-to-Foil Distance

McFarl and set up an apparatus to measure the distance
between the filter surface and the al um num shroud of the filter
cassette. A mcroscope was focussed on the filter and then on
the cassette inlet and a deal nicroneter was used to neasure the
di stance between the two points. The MSA patent application
drawi ng i ndicates the distance at 0.125 inch. MFarland neasured
several hundred cassettes. The filter-to-foil distance varied
fromO0.002 to 0.142 inch. Filters with gaps |arger than
0.07 inch were | oaded with dust and a pul se volume of 1.5 cubic
centineters was applied. O six filters tested, only three
showed AWC patterns. Increasing the pressure volume to 3 cubic
centineters caused AWC patterns on the three filters. Eleven
filters were dust | oaded in a USSMC m ne. Seven were rigid
filters and four had | arge gaps. One and one-half cubic
centimeters air volune was applied using the piston cylinder
apparatus. No AWCs resulted on two of the seven rigid filters.
One AWC was produced on the four large gap filters. AWCs were
produced on all the six close gap mne-run filters. The initia
gaps of 110 filters were neasured and recorded. The nean gap was
0.061 inch. The range was from0.014 to 0.147 inch. One-fourth
of the filters had a gap of less than 0.05 inch. The average
pressure which caused contact of the filter with the aperture was
5 inches water with a standard deviation of 1.3 inches water
Twel ve percent of the filters strike the aperture with an applied
pressure of |less than 4 inches water. In Dr. MFarland' s opinion
the initial gap is an inportant factor in susceptibility to AWCs.
The fl oppiness of the filter is also of consequence. However
some filters were found to be too floppy to form AWCs. Only one
of 30 had a gap of 0.125 inch or larger. Sonme had a zero gap
The vast mpjority lie in the range of about 0.06 inch

d. O her Tests

An individual sat on a hose placed on a bench. The hose was
laid straight and then in a coiled arrangenent. The punp was not
runni ng. The uncoil ed hose was sat on 25 times and created a
mean pressure of 11.4 inches water with a naxi num pressure of
19.5 inches water. No AWCs resulted. An individual sat on a
coiled hose 11 tinmes and created a nean pressure of 25.8 inches
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wat er and a maxi mum pressure of 56 inches water. An AWC with
cuts but no dinple or cone resulted.

A tool box wei ghing 40 pounds | oaded was dropped on a
strai ght hose and on a coiled hose. |In sone tests the punp was
operating and sone not. Pressure pulses of 25 to 128 inches
wat er were generated. Only one filter was used. After the
second test (involving a pressure pulse of 119 inches water), a
cone could be clearly viewed through the opening of the al um num
shroud.

On January 14, 1993, MFarl and conducted a tool box drop
denonstration in the courtroom The tool box was 6 inches by
19.5 inches and wei ghed 31 pounds. It was dropped from a hei ght
of 6 inches onto a towel-covered table. The pressure pul se was
72 inches. An AW pattern resulted with a 6-nmillinmeter ring and
a dagger in the center, with a difference in coloration between
the region inside the ring and that outside. The filter had been
| oaded with |aboratory dust. A second denonstrati on was
conducted with a filter loaded with 2.32 nilligrans of mine-run
dust. The filter-to-foil distance was 0.055 inch. The tool box
was dropped from6 inches and a pressure peak of 42 inches water
was recorded. An AWC pattern resulted with a 6-mlIlinmeter ring,
diffuse rather than clear cut, a resenblance of a dagger pattern,
and a difference in coloration between the area inside and that
outside the 6-mllimeter zone.

e. M ne Dust vs. Laboratory Dust

McFarl and did tests with | aboratory sanples and mine-run
sanples fromthree mnes in three different States. Back pul ses
were delivered to filter cassettes. Fifteen cubic centinmeters of
air created AWCs. The nean pressure at which AWCs were forned
using mne-run coal was 9.72 inches water. The nean pressure for
| aboratory | oaded sanples was 9.82 inches water. Statistically
there was no difference in the ease of AWC formati on using m ne-
run or | aboratory |oaded sanmples. By using |aboratory dust,

Dr. McFarland was better able to control variables such as dust
wei ght, dust type, particle size, humidity, etc. MFarland had
CCI Technol ogi es make a determ nation of the size distribution of
dust collected on filters. There is little difference in the
medi an particle sizes of the |ab dust and the mne dust, though
the lab dust is slightly smaller. The sinmlarity of the nedian
sizes results fromthe cyclones stripping the largest particles
fromthe dust prior to its being deposited on the filter. The
dust concentration on the USSMC cited filters averaged about

1.9 ng/nB. The average concentration on non-cited filters of
USSMC was about 0.5 ng/nB. Cited filters have higher dust

| oadi ngs because (1) it is easier to recognize an AWC on a filter
with a higher dust loading in that the optical contrast is
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better; and (2) it is nore difficult to form AWCs on lightly
| oaded filters.

f. McFar |l and Cone Studies

McFarl and refers to patterns which have cones, dinples, or
cuts as CDC patterns. Dr. MFarland's studies show that CDC
patterns can be produced at pressures considerably |ower than
those reported by MSHA expert Dr. Marple. Thaxton reviewed 67
filters used by Dr. MFarland in his experinents and concl uded
that 44 of them exhibited AW characteristics that would be
citable and eight were coned or dinpled. The maxinmum pressures
recorded for three of the eight were 7.5 inches water, 8.4 inches
wat er, and 16 inches water. MFarland did not find cones or
di npl es on two of the eight. He believes that Thaxton, who did
not use a mcroscope, confounded the cuts with dinples or cones.
McFarl and exani ned the USSMC cited filters which were
recl assified by Thaxton. Three had cones, one a faint cone, and
one a cut. He found one not reclassified which had a cone and
many with cuts. All the filters reclassified to tanper code 3
were floppy. Floppiness not only enhances AWC formati on but al so
coul d enhance CDC formati on. MFarland neasured fl oppi ness by a
pressure to touch method. A wi de range of pressure to touch
val ues was found, ranging from 3 inches water to about 10 inches
water. In his lab tests, Dr. MFarland produced CDC patterns
with pressures of 34 inches water or nore. Tests established
that filters do not fatigue and cause a CDC at abnornmally | ow
pressure | evels when subjected to repeated pul ses provided the
pul ses do not cause the filter to exceed its elastic limt.

g. McFar |l and Concl usi ons re CDCs

1. A CDC pattern can be produced by renmpoval of the
sanpl i ng hose fromthe punp.

2. CDCs can be created at pressures as low as 7.5 inches
wat er .
3. A pressure of 47 inches water can result when air is

squeezed fromas little as 2.5 inches of hose.

4, Pressures as high as 40 inches water were created when
an individual duck-wal ked on a hose.

5. A CDC can be produced by stepping heavily on a coiled
hose and generating pressures no |larger than 44 inches
wat er .

6. A pressure of 56 inches water can be created by sitting
on a coiled hose placed on an 8-inch high bench with an
i noperative punp.
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CDC patterns can be produced on dust |oaded filters
subj ected to pressure pul ses of about 20 inches water

There are great variations in the susceptibility of
filters to form ng AWCs and CDCs. A pressure of about
20 inches water caused an AWC and CDC on a fl oppy
filter.

McFar | and Concl usi ons

1

At |east a portion of the filters cited under tanper
codes 1, 2, and 3 have the sanme characteristics as the
AWCs McFarl and obtai ned by reverse air flows or pulses.

The AWC patterns obtained by reverse air flow and those
obtai ned by reverse air pulse have the sane
characteristics.

When reverse air comes into a cassette it pushes the
filter toward the aperture of the al um num shroud.

This causes air that is trapped between the upper
surface of the filter and the inner surface of the
shroud to be squeezed through the annul ar region at the
6-mllineter ring and sweep away the dust fromthe
surface and produce an AWC pattern.

The filter-to-foil distance is a factor in the
production of an AWC pattern. |If the distance is |less
than 0.125 inch, an AWC is nore likely to result.

Filter-to-foil distance varies fromfilter to filter in
all those exam ned by MFarland. The majority have a
gap of less than 0.125 inch

Fl oppi ness of the filter is an inportant factor in
susceptibility to AWC formation

The m ni mum vol une of air needed to forman AW pattern
is 0.5 to 1 cubic centinmeter. The mninmum pressure is
about 4 inches water in the formof a back pulse. But
a pressure of 10 inches water will not always produce
an AWC. "There are no absolutes." E.g., Tr. 5026,
5057.

It is possible to apply pressure pulses sufficient to
create AWC patterns by squeezing the hose attached to
the sanpling unit.

Any of the follow ng can cause sufficient pressures and
sufficient volunes of air to cause an AWC pattern on a
filter:
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Dr oppi ng an object such as a punp on the hose from
a distance of 8 inches.

Shutting a drawer or door on a hose while the
sanpl i ng head assenbly is attached.

Droppi ng an object 6-inches wide and 30 pounds in
wei ght on a sanpling hose.

Sitting on a hose to which the sanpling assenbly
is attached.

St eppi ng on a hose to which the sanpling assenbly
is attached.

Renmovi ng the hose fromthe punp at the conpletion
of the sanpling period in accordance with the
instructions contained in the MSA instruction
manual

10. There is no difference between m ne-run sanples and
| aboratory sanples with respect to AWC formation, or
with respect to threshold velocity, or dislodgnment
patterns associated with threshold velocity
experinments.

11. Variables such as water during or after the sanpling
process, the presence of diesel equipnment, and other
factors can influence the manner in which dust is
deposited on a filter

12. The nost influential factors in the AW formation
process with respect to tanper codes 1, 2, and 3 are
the filter-to-foil distance and filter floppiness.

13. The next nost influential factor is the condition of
t he hose.

14. The presence of an AWC-type pattern on a filter does

not

i ndicate that the weight of the filter was

intentionally altered.

5. ROTH

Dr. H Daniel Roth is President and founder of Roth

Associ at es,

Inc., a statistical consulting firm He has a Ph.D

in mathematics (probability theory) fromthe State University of

New Yor k at

Stony Brook. He was accepted as an expert witness in

the field of statistics.



~1507
a. Anal ysis of AWC Citation Rate Over Tine

Using the same data as Dr. MIler, Dr. Roth plotted the
weekly rates of AWC citations from August 1989 to March 1992,
The plot shows a strong trend of declining AWC rates over
virtually the entire period. After a brief initial period of
apparently increasing AWC rates in August and Septenber 1989, the
rate of cited AWCs continuously decreased through the rest of the
peri od.

The rate of decline was significantly steeper before the
March 1990 void code notification than after that event. Roth
did a regression anal ysis which showed that the slope of weekly
AWC rates before March 19, 1990, was -0.11 (P-value 0.0001). The
difference is highly significant and is inconsistent with the
claimthat the March 19, 1990, void code notification caused a
decline in the AWC rate. In fact, the decline in the cited rate
i s monotoni cal throughout the entire period.

b. Anal ysis of Sanple Date vs. Cited Rate

Dr. MIler's conclusion that there is a marked decrease in
the cited rate on or about March 19, 1990, has a fundanental
flaw. he fails to recognize that the rate of AWCs is
statistically significantly higher before virtually any cutoff
date in the study period than it is after that date. Roth
prepared a chart conparing the cited rates before and after the
15th of each nonth from August 1989 to April 1991. |In every case
the cited rate after was statistically significantly |ower than
the cited rate before. Roth was provided with data on the MSHA
i nspector sanple AWCs from July 1989 to Cctober 1991. From
January 1990 the nunber of inspector AWC sanples (not the rate)
i s declining.

c. Anal ysis of AWC Rat es Between M nes

Dr. Roth did a chi-square anal ysis conparing AWC rates
between all mines, replicating Dr. MIler's chi-square analysis.
Roth states that MIler didn't go far enough in that he did not
do an analysis to see if there was a variation in rates between
m nes after March 19, 1990. Roth did such an analysis testing
the honpgeneity of AWC rates after March 19, 1990, and March 31
1990, using the sanme data set as MIler with 2377 different mne
IDs. The result showed a non-randommess in AWC rates after these
periods. |In fact there was a wide disparity in the AWNC rates
bet ween t he m nes.

Further, Mller's data set did not include data in the
before period for 762 m nes because there was no information, but
they were considered in the after period. Three hundred
additional mne IDs were only considered in the before period,
not in the after. Therefore, nore than 1000 mines out of a tota
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of 2677 weren't used in both analyses. So the entire difference
in cited rates could be explained by differences between m nes
havi ng nothing to do with cutoff dates.

d. Anal ysis of Date of Manufacture

O the cassettes manufactured before 1990, 4337 filters were
cited, 95,246 were not cited. Thus, the cited rate was
4,36 percent. O the cassettes manufactured in 1990 and after
482 were cited, 122,590 were not cited. The cited rate was
0.392 percent. Roth performed a sign test of cited rates after
January 19, 1990, March 19, 1990, and May 19, 1990, using
Mller's adjustment for manufacture date. They show that the
rates were declining throughout the period, and using different
cutoff dates the result was the sane: the rates were higher
before. "[T]here is nothing magi c about the March 19th, 1990
date." Tr. 3994. Roth prepared a plot of a trend anal ysis of
the nonthly AWC rates by date of manufacture. He concl uded that
the decline in cited rates seens to be nicely correlated with
manuf acturing date. In Roth's opinion, MIler's analysis of the
differences in cited rates for cassettes manufactured before
January 1, 1990, and after Decenber 31, 1989, was "totally
contam nated."” The sign test was inappropriate because M| er
el i mnated 44,000 cassettes manufactured in 1989 or before.
MIler also strung out the analysis to 1992 by which tine all the
cassettes manufactured before 1990 woul d have been used up. The
sign test does not have any power and the bootstrap doesn't
correct it.

e. Wei ght Loss Anal ysis

Dr. Roth did a weight |oss analysis using four variabl es:
type, condition, MSHA | oad (the weight of the conpliance filter
over the initial manufacturer's weight), and the Marple load (the
load on the filter before the experinent), and the interaction
bet ween these variables. MIller used only the type and condition
variables. Using the four variables, Roth did not find the
experimental condition (reverse air flow AWC) to be a
statistically significant explainer of weight |oss. Roth agrees
that for the conpliance filters in the MIIler/Marple anal yses of
wei ght loss/gain, the reverse air AWCs had a nean wei ght | oss,
and the control filters had a nean weight gain. 1In Roth's
opinion this is not explained by whether the filter was a reverse
air AWC or not, but by the MSHA | oad and the conpliance wei ght,
mai nly by the conpliance weight. The Marple load is not a
statistically significant explainer of weight |oss.

f. Rot h Concl usi ons

1. If beginning in October 1989, the PHIC | ab technicians
began for the first time to make initial screening of
filters prior to Raynond's seeing themto detern ne
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whi ch ones would be sent to Thaxton, this
could have an effect on the rate of AWCs
thereafter.

2. If beginning in March 1990, Raynond first began | ooking
at filters under magnification, this could affect the
rate of AWCs thereafter.

3. I f between March and June 1990, phot ographs of exanpl es
of AWCs were posted for PHTC technicians to use in
prescreening, and if Raynond devel oped a witten
protocol for the technicians to follow, and filters not
meeting the criteria in the protocol were not further
reviewed, this could affect the AWC rate thereafter

4. If the dust collected on filters differs frommne to
m ne, some being nore difficult to dislodge, this could
affect the differences in AWC rates in different m nes
and coul d explain the chi-square distribution anong
m nes.

5. If the dust collected on filters differs frommne to
m ne, some being nore difficult to dislodge, the Post
Office or PHTC handling of the filters could result in
different AWC distributions.

6. If the dust collected on filters differs frommnine to
m ne, sonme being nore difficult to dislodge, and
handl ing practices at all nmines are identical, the
difference in susceptibility to dust dislodgment could
explain the chi-square results.

C. | MAGE ANALYSI S EVI DENCE

The testinony of three expert wi tnesses was |argely devoted
to i mage anal ysis evidence: Dr. Mrton Corn, Dr. John C. Russ,
and John C. Hol m

Dr. Corn, whose expertise is set out earlier in this
decision (he is not an expert in imge analysis), viewed about
100 cited AWC filters through a stereo mcroscope at the M. Hope
MSHA facility. The array of filters which he exam ned defied
confident classification by visual nmeans. Because he believed it
i mpossible to visually classify the cited AWCs whi ch showed such
a spectrum of features, Corn concluded that a nore objective
met hod of classification was required.

Corn chose the Ponca City | aboratory of Conoco to do inmage
analysis of the cited filter central discolorations and a
conparison with other filters discussed hereafter. (Corn uses
the term"central discoloration" or "CD' rather than the MSHA
term"AWC. ") The image anal yst, Page Johnson, a graduate chemi st
who had worked at Conoco for 2 years, with a specialization in
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optical imaging, performed the analysis under Corn's genera
direction. Corn had 1248 cited filters vi deotaped and a Zeiss

i mage anal ysis system was used to neasure 884 for dianmeter, area
perimeter, circularity, and simlar norphol ogi cal paranmeters of
the central discoloration. He found that the CDs varied in
roundness, dianeter, image clarity, and internal shape. Corn's
"gol d standard" was determned by the cited AWC filters.
No-calls, R J. Lee experinmental filters, and MSHA i nspector AWC
filters were nmeasured and conmpared with the gold standard in six
i near parameters of shape: average di ameter, nmaximum di ameter
m ni mum di ameter, aspect ratio (ratio of mninmmdianeter to

maxi mum di ameter), internal shapes (P1/P2: ratio of perineters
of exterior edge and any keyholes to exterior edge only), and
circularity (conparison with the area of a circle). Corn

consi dered CDs indistinguishable if the CD paraneters fell within
the followi ng ranges of Corn's six paraneters:

5 mMm < average dianeter < 10 mm

5.5 nm < maxi mum di aneter < 11.8 nm

4 mm < mninumdianmeter < 10 nm

perimeter ratio P1/P2 (internal shapes) < 2.25
circularity > 0.2

aspect ratio > 0.65

These paraneters obviously do not take into account all the
features of cited AWCs, including changes in grayness |evels

i nside or outside the 6-mllinmeter ring, three-di nensiona
changes (e.g., cones), tears in the filter, scratch marks, and
the position of the CD on the filter face (i.e., in alignnment

with the cassette inlet).

Usi ng the optical inmaging system Corn had 65 of 265 no-cal
filters neasured. Forty-seven were found to be indistinguishable
fromcited AWC filters. Two hundred and fifty-five of 438 R J.
Lee experinmental filters with CDs were nmeasured and 213 were
found to be indistinguishable fromcited AWCs. One hundred and
el even of 193 MSHA i nspector AWC filters were nmeasured and 99
were found to be indistinguishable fromcited AWCs. Corn
concluded that MSHA's all egations of tanpering based on visua
exam nation of the AWC filters are subjective and inconsistent.
In Corn's opinion, characterizing paraneters of cited AWCs are
vari abl e when nmeasured objectively by i mage anal ysis techni ques.
Corn concluded that MSHA' s tanper codes indicating causes of AWCs
are not supported by inage anal ysis techniques.

Corn did a supplenental analysis involving a reproducibility
study of Dr. Lee's February 6 report. Sixty-five Lee
experinmental filters were randomy sel ected and nmeasured using
the Zeiss imaging system Thereafter, 60 filters were reneasured
once and five were remeasured seven tines. Corn concluded that
the reproducibility study indicated that the Lee experinental
filters, the no-call filters, and the MSHA i nspector filters
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mat ch the "AWC acceptability criteria," i.e., are consistent with
Lee's February 6 report findings, although "a small number of
filters mght be affected in their match to cited AWCS" --
filters "at the fringes of the acceptability criteria.” R-1037
at 4. In Corn's opinion his imge anal ysis used high quality
data, he obtained good reproducibility, and his conclusions are
accurate. He conceded that his database had transni ssion,
typographi cal, and reanalysis errors. He did not check Page
Johnson's decisions that sone filters could not be anal yzed
(because she saw no CD or the inage required enhancenent).
Johnson was not offered as a witness at trial. Prior to this
case, Corn had never worked with conputer-assisted i mage

anal ysi s.

Dr. John C. Russ, a Research Associate and Visiting
Associ ate Professor in the Materials Science and Engi neering
Department, North Carolina State University received his Ph.D. in
engi neering fromCalifornia Coast University. He was accepted as
an expert witness in inmge analysis and statistical analysis of
i mage anal ysis results.

Dr. Russ reviewed Dr. Corn's report and concluded that it
was consistent with standard practice for applying conmputer-based
i mmge anal ysis nethods. In Russ' opinion, Corn's concl usions
that the cited AWC filters are not distinguishable frominspector
filters, no-call filters, and R J. Lee experinental filters are
| ogi cal and supported by the data. Russ concluded that Corn's
suppl enental analysis on reproducibility shows that there was no
operator bias and that the nmeasurement paraneters are
reproduci ble with sufficient accuracy. Russ did a statistica
analysis of Corn's study which showed that it was not possible to
distinguish cited AWC filters fromnon-cited filters. Russ
concluded that there is no characteristic or comnbination of
characteristics which would permt distinguishing such filters
with confidence. Dr. Russ criticized John Holnmls critique of
Corn's report as flawed, irrelevant, inconsequential, or
m sinfornmed. Russ' opinion is based on view ng Corn's imges of
cited AWC filters only, not experinmental, inspector, or no-cal
filters.

John C. Holmis enployed as Network Manager, Departnent of
Radi ol ogy at the University of Mnnesota. He previously was
enpl oyed by Kontron El ektronik in the areas of devel opnent,
sal es, and support. He has a B.S. in nedical technology from
M chi gan Technol ogi cal University and is pursuing a master's
degree in biophysical sciences at the University of M nnesota.
Hi s research topic involves i mage anal ysis using a Kontron
system He was accepted as an expert witness in the field of
i mge anal ysi s.

Hol mreviewed Corn's initial analysis and concluded that it
had significant defects which call into question the results
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claimed. He is of the opinion that Corn's use of a color CCD

vi deo canera was inappropriate because the object of interest is
in shades of gray. In Holm s opinion, Corn's choice of video

I ens and magnification factor was inappropriate as was his use of
vi deot ape rather than direct video camera input. Holm asserts
that Corn's database is conmpiled from an unknown source and is
unreliable and underm nes Corn's digital analyses and

conclusions. In Holm s opinion, Corn's definition of what
constitutes an AWC is too broad to conpare filter popul ations
because the ranges include al most all of the measurements -- the

boundary points are not based on any statistical or percentile
test. Holmtestified that alnmost all of the experinental filters
fall within Corn's ranges. Holmcriticized Corn for selecting
only experinmental filters that resenbled cited AWCs (i.e., the

| east distinguishable) for conmparison to cited AWCs.

Hol m perforned neasurenments and anal ysis using a Kontron
system and concluded that nmany of the R J. Lee experinenta
filters (drop filters) which Corn found indistinguishable from
the cited AWC filters are distinguishable on the basis of area
al one. Holm found that the filters subjected to desiccator
experiments are distinguishable fromthe cited filters on the
basis of area or on observable differences in the off-center
position of the CD. 1In Holms opinion, choosing appropriate
i mge acqui sition techniques, feature neasures, and
classification scheme woul d have enabl ed classification of a
greater number of filters and distingui shed between cited AWC
filters and the non-cited and R J. Lee experinental filters.

Hol m performed a courtroom denonstration in which, inter alia, he
nmeasured and anal yzed cited and experinmental filters that were
consi dered not anal yzabl e or unnmeasurabl e by Johnson, and
excluded from Corn's study. Holm found that there were

di fferences between the experinental and cited filter popul ations
in area size, perinmeter, maxi mum di aneter, and m ni num di aneter.
Circularity, shape factor, P1/P2 ratio, and roughness were
simlar in the two popul ations.

Al t hough the nmeasurements are processed objectively by the
conputer, the decision of which digitized shape to neasure is
made subjectively by the operator. Johnson apparently neasured
CDs approximately 6 mllinmeters in dianmeter, but there is no
record of the nmeasurenents (threshold values) with which she
defined the CDs, mmking verification of the precision of her
measurenents difficult. Holm s neasurenents included nmuch | arger
shapes where the dust dislodgment continued outside the
6 mllineter, central area. Clearly, the i mge anal ysts defined
the shapes they neasured differently.

The reports and testinony on i mage analysis of the filters
are conpl ex, confusing, and contradictory. The inage analysis
experts are attenpting to objectify and quantify what is
basically a subjective and qualitative judgment of an experienced
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government technical expert. |If such a task is possible, it has
not in nmy judgment been acconplished in this case. | have
carefully considered the reports and testinmony of Dr. Corn

Dr. Russ, and M. Hol mconcerning i mage anal ysis, but | am not
relying on their conclusions in this decision

FI NDI NGS OF FACT
. AWCs | N GENERAL

A. The term "AW' has a coherent, intelligible neaning. It
refers to an abnormal filter appearance in a dust sanple
consi sting of dust dislodgnent fromthe central portion of the
filter.

B. The classification of AWCs by Thaxton under his tanper
codes was consistently applied to the cited filters.

I'l. REVERSE Al R AVCs

A More than 95 percent of the cited filters were
classified by Thaxton under tanper codes 1 (light cleaned), 2
(cleaned), and 3 (cl eaned and coned). Thaxton concluded that the
dust di sl odgnment patterns on these filters resulted fromreverse
air flowthrough the filter cassette. He later cane to believe
that filters cited under tanper code 7 (clean tool) also resulted
fromreverse air flow.

B. The dust di sl odgnent patterns on the cited filters
classified under tanper codes 1, 2, 3, and 7 can have resulted
fromintentional acts: blowi ng by nouth 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. This finding is supported by all the expert testinony.

C. The dust di sl odgnent patterns on the cited filters
classified under tamper codes 1, 2, 3, and 7 can have resulted
from

1. i npacts to the cassette fromdropping or striking it;

2. i mpacts to the hose fromstepping on it, dropping an
object on it, striking it against a wall while the hose
was wrapped around the sanpling assenbly, closing a
door or drawer on it, or sitting onit;

3. snappi ng together the two hal ves of the filter
cassette.

Al t hough the expert witnesses for the Secretary and the m ne
operators differ as to the likelihood that a dust disl odgnent
pattern simlar to the cited AWCs would result fromincidents
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described in nunbers 1 and 2 above, the experinents all show that
at | east sonetimes they do occur. Many of the filters subjected
to tests such as those described exhibit dust dislodgnent
patterns indistinguishable fromcited AWCs. All the expert

W t nesses agree that snapping together the two hal ves of the
filter cassette can cause an AWC pattern on a dust | oaded filter

D. The dust di sl odgnent patterns on the cited filters
classified under tanper codes 1, 2, 3, and 7 cannot have resulted
from

1. a rapid decrease in air pressure such as m ght occur
when the cassettes were transferred by airplane, or the
handl ing of the cassettes by the Post Ofice. The
results of Dr. Marple's rapid decrease in air pressure
experinment and the experience of Dr. Grayson who
recei ved a nunber of dust laden filters by air and
postal delivery establish that air transport and Post
O fice handling do not cause AWC patterns on filters.

2. desiccation of the filter capsules in the PHTC wei ghi ng
| aboratory. Dr. Lee's desiccator tests which produced
what he termed AWCs are of |imted evidentiary val ue
because of the differences in the desiccator used by
MSHA and that used by Lee. Mdreover, nost of the
phot ographs of the filters which underwent the test do
not show dust di sl odgnent patterns simlar to cited
AWCs. Dr. Marple's experinent using the MSHA
desi ccator establishes that proper operation of the
desiccator (and there is no evidence that it was not
used properly by MSHA) does not cause dust particle
di sl odgnent .

3. handl i ng of the cassettes and capsules in the PHTC
Dr. Lee was of the opinion based on his observation of
the handling practices in the PHTC and on the results
of his stack and chuck tests and rapid di sassenbly
tests that 5 to 15 percent of the cited AWCs resulted
from PHTC handling and 30 to 50 percent were
contributed to by PHTC handling. He did not provide
the rationale for these percentage estimates. The
phot ographs of the filters after the stack and chuck
and rapid disassenbly tests for the nost part do not
resenble the cited filters. Based upon ny
consi deration of G 170 showi ng the operation of the
PHTC and of the various tests and experinments which
produced AWC-|i ke dust di sl odgnent patterns, | concl ude
that the PHTC handling, including the stack and chuck
procedures and the rapid di sassenbly procedures, did
not cause the cited AWCs.
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E. I am not considering in this decision the effect, if
any, on the cited cassettes of the handling of the sanpling
assenblies, including the cassettes, at the nmines, nor any
factors peculiar to any specific mne or mnes. | have excluded
evi dence of such mne-specific matters fromthis proceedi ng.

F. Sanpl i ng assenbly vari abl es

1. Filter-to-foil distance in the MSA cassettes used for
dust sanpling in the tine period pertinent to this
proceedi ng, and in the experiments performed by the
expert witnesses varied fromfilter to filter

2. Fl oppi ness or tautness of the filters used for dust
sanpling in the tine period pertinent to this
proceedi ng, and in the experinments performed by the
expert witnesses varied fromfilter to filter

3. A filter cassette with a smaller filter-to-foi
di stance is nore prone to an AWC dust di sl odgnent
pattern than one with a larger filter-to-foil distance.
Wth respect to this issue | am accepting the opinions
and concl usions of Drs. Lee, Corn, Gayson, and
McFar | and over the contrary opinions and concl usi ons of
Drs. Marple and Rubow (and the statistical conclusion
of Dr. MIler). |If areverse air flow or reverse air
pul se creates an AWC by causing the filter to nove
toward the inlet, resulting in the renoval of particles
close to the foil lip (Dr. Marple), it is reasonable to
conclude that the closer the filter is to the foil, the
easier it is to cause the novenent and resulting
di sl odgnent .

4, A floppy filter is nore prone to an AWC dust
di sl odgnent pattern than a nore taut filter. Although
there is some anmbiguity in the opinions of Drs. Marple
and Rubow, | conclude that all of the expert wtnesses
ultimately agree to this finding.

5. The cited filters had a shorter filter-to-foil distance
than those manufactured subsequently and specifically
than those used in the experinents perforned by the
expert witnesses. Dr. Lee testified that 1400 to 1500
of the cited filters were fromthe MSA 200, 000 series,
whi ch were manufactured between April 20, 1988, and
April 3, 1989. He further testified that about 2800 of
the cited filters were fromthe 300,000 series which
wer e manufactured between April 3, 1989, and
February 13, 1990. The Secretary did not controvert
this evidence. Thus between 4200 and 4300, or nore
than 80 percent, of the approximately 5000 cited
filters were manufactured between April 20, 1988, and



~1516

February 13, 1990. The filter-to-foi

di stance on the cited filters was not
measured before the citations were issued,
and is, of course, not recoverable now since
the cassettes were disassenbled and the foils
di scarded. Exhibits G 253A, 255A, 257A,

259A, 260A, 261A, 262A, 263A, 265A, 266A, and
R- 1068, 1069, 1070, and 1071 referred to
supra at page 25, consist of graphs prepared
by the Governnent which show the filter-to-
foil distances on experinmental filters

manuf actured from April 20, 1988, until after
May 28, 1992. The pre-loadi ng neasurenments
show a slight tendency toward an increase
over tine in the percentage of filters with
filter-to-foil distances of nore than

2 millinmters. Ninety-five percent of those
in the 200,000 series and 100 percent of
those in the 300,000 series had filter-to-
foil measurenents of 2 millinmeters or |ess;
97 percent of those in the 400,000 series
(manuf actured from February 13, 1990, to

Cct ober 25, 1990), and 72 percent of those in
the 500, 000 series (manufactured from Cctober
25, 1990, to August 5, 1991) had such
measurenents. The post-1oadi ng neasurenents
show a sonewhat greater increase over tinme in
the percentage of filters with larger filter-
to-foil distances. Eighty percent of those
in the 200,000 series and 95 percent of those
in the 300,000 series had filter-to-foi
measurements of 2 mllineters or |ess;

45 percent of the 400,000 series and 50
percent of the 500,000 series had such
measurenents. Dr. Rubow injected two
cautionary notes with respect to these
graphs: the number of filters measured from
each series varied considerably. 1In the pre-
| oadi ng measurenents, 32 filters were from
the 200, 000 series, 24 fromthe 300, 000
series, 259 fromthe 400,000 series, and 1684
fromthe 500,000 series. |In the post-Iloading
measurements, 69 filters were fromthe

200, 000 series, 24 fromthe 300, 000 seri es,
156 from the 400,000 series, and 1591 from
the 500,000 series. Wth respect to sone of
the series, only Marple's nmeasurenents are

i ncluded; with respect to others the
measurenents of Marple and MFarl and; Lee,
Mar pl e, Yao, and MFarl and; Lee, Grayson, and
Mar pl e; and Lee, Grayson, Marple, and

McFarl and are included. Furthernore, Lee,
Grayson, Marple, and McFarland all foll owed
different methods in nmeasuring the filter-to-
foil distance. Neverthel ess, keeping these
cautions in mnd, the graphs provide the best



evi dence on an inportant issue, and they
indicate and | find, that the cited filters
had a shorter filter-to-foil distance than
t hose manuf actured subsequently.

The firmess or softness of the sanpling assenbly hose
may be related to the formation of an AWC. A softer
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hose is nore prone to an AWC dust

di sl odgnent. Dr. Lee was of the opinion that
AWCs occurred nore frequently in his
experiments when he used soft hoses than when
he used medi um or hard ones. He concl uded
that hose softness or toughness is a
significant factor in susceptibility to AWC
formati on on hose inmpact. Dr. MFarland
concurred and denonstrated that it is
possible to apply pressure pul ses sufficient
to create AWC patterns by squeezing the hose.
Both Dr. Marple and Dr. Rubow stated that a
softer hose is nore susceptible to a reverse
air pulse.

G.  Dust vari abl es

1

H

1

Susceptibility to AWC dust di sl odgnment patterns varies
with:

a. type of coal; Dr. Marple and Dr. Grayson both
i ndi cated that the type of coal may be influentia
in the formati on of dust dislodgnment patterns.

b. hum dity in the mne environnent; humdity, of
course, affects the weight and adhesi on of the
dust on the filter. It was believed to be a

factor in dust dislodgnent by Dr. Marple,
Dr. Grayson, and Dr. MFarl and.

c. wei ght of dust on the filter; the weight of dust
on the filter was stated to be an inportant factor
by Dr. Lee and Dr. Grayson. Dr. Grayson testified
that a lightly loaded filter is |ess susceptible
to dust dislodgnment than a heavi er one.

d. si ze and shape of the dust particles; Dr. Corn
stated that the size and shape of the dust
particles could be a factor in dust dislodgnment
patterns.

e. anmount of rock dust or diesel dust, if any, on the
filter; these factors were believed to be
i mportant by Dr. Marple and Dr. McFarl and.
Wei ght Loss

Not all cited AW dust dislodgnment patterns result in a
wei ght | oss. Sone show a wei ght gain.

However, reverse air AWC filters with dust disl odgnent
patterns show on the average a wei ght | oss.
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1. AWCs ClI TED UNDER OTHER TAMPER CODES

A Thaxton specul ated that with respect to tanper code 4
(torn, ruptured) the tear resulted from sonething contacting the
filter face, tearing it, and pulling it toward the inlet when it
was renoved. Dust dislodgnent patterns on the cited filters
classified under tanper code 4 can have resulted from sonmeone
intentionally inserting an object into the cassette inlet and
contacting and tearing the filter nedia. They also can have
resulted fromreverse air flow or reverse air pulses.

B. Thaxton testified that filters classified under tanper
code 5 (wi ped, clean wi ped) give the appearance of sonething
contacting the filter face and being rubbed or twisted to try to
renove dust fromthe filter

1. Dust di sl odgnent patterns on the cited filters
classified under tanmper code 5 can have resulted from
sonmeone inserting a cotton swab into the cassette inlet
and rubbing or twisting it on the filter

2. Dust di sl odgnment patterns on the cited filters
classified under tanper code 5 can have resulted from
dropping the filter cassettes.

C. Thaxt on concl uded that tanmper code 8 (clean face)
resulted frominserting an object through the cassette inlet,
possibly wetted with some |iquid such as water, alcohol, etc. A
review of the four filters originally cited under this tanper
code, 206368, 262147, 264160, and 326966, discloses rather marked
differences in appearances. The first two |isted do not appear
to have a |ighter deposition enconpassing the greater part of the
filter. In fact they closely resenble many filters cited under
tanper codes 1 and 2.

D. Thaxton testified that tanper code 9 (clean touch)
filters were caused by inserting an object into the inlet. The
dust di sl odgnment patterns on the cited filters classified under
tanper code 9 can have resulted from sonmeone intentionally
inserting sonmething in the cassette inlet.

E. There is no evidence in the record fromwhich | could
find or infer that the dust dislodgnent patterns on the cited
filters classified under tanper code 10 (clean ring) can have
resulted fromintentional acts; Thaxton was unable to reproduce
this pattern in his |aboratory.
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I'V. STATI STI CAL EVI DENCE

A RANDOVNESS OF CI TED AWCs

Dr. MIler stated that his chi-square analysis resulted in
overwhel mi ng evidence that the rate of AWCs was not random as
bet ween ni nes either when he used the entire data set or when he
used only cassettes whose sanple date was before March 20, 1990,
and before April 1, 1990, or when he elimnated the mnes in the
MSHA Norton subdistrict and the conpliance sanples. The results
of these tests provide cogent evidence that Post O fice handling
and PHTC handling were not causes of the cited AW patterns.
However, because there are many ot her vari abl es between m nes, |
do not find that it is persuasive evidence of intentiona
tanpering of the dust sanples. Dr. Roth's chi-square analysis
using the sane data set as Dr. MIler shows a wide disparity in
AWC rates between mines after March 19, 1990, and after March 31
1990, which tends to show that there was no change in randomess
of cited AWCs after the void code was instituted.

B. SAMPLE DATE vs. CI TED RATE

Whet her the data show a significant change in the rate of
cited AWCs on or about March 19, 1990, when the AWC void code was
instituted, is sharply disputed by Dr. MIller and Dr. Roth. They
agree that there was a general decline in cited rates during the
period from August 1, 1989, to March 31, 1992. Dr. Mller did a
chi -square analysis of the data and concl uded that the evidence
pointed to a significant change in the cited rate on or about
March 19, 1990. Dr. Roth, using the sane data as Dr. Mller,
concluded that after a brief initial period of apparently
i ncreasing AWC rates in August and Septenber 1989, the rate of
AWCs continuously decreased through the rest of the period. He
states that the rate of decline was significantly steeper before
the March 1990 void code notification than after that event.

Dr. Roth also noted that the nunmber of MSHA inspector filters
with AWCs declined at about the same rate during the rel evant
periods. | amincluding as Appendix B to this decision a copy of
a graph prepared by Dr. MIler (attachnent 4, G 454) show ng the
cited AWC rate by week from August 1, 1989, to March 31, 1992.
The graph clearly shows a steep decline in cited rates beginning
about March 19, 1990, followed by ups and downs, nostly downs,
through the renmi nder of the period. However, it also shows

ot her sharp declines, although not so steep, beginning about

Cct ober 1989, about Novenber 1989, about January 1990, and about
February 1990. The Secretary argues that the steep decline

begi nni ng about March 19, 1990, can only be construed as show ng
i ntenti onal m sconduct which ceased when the operators becane
aware of the void code. | amunable to make the suggested | eap
fromthe fact of a declining rate to a conclusion that it shows
intentional tanpering foll owed by a cessation of intentiona
tanpering. The fact that AWC citations continued, albeit in
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reduced nunbers, long after the initiation of the void code,

after the publicity concerning the crimnal investigation
including guilty pleas and jail sentences, and after the issuance
of the citations which are the subject of these proceedi ngs woul d
argue to the contrary. | find that the statistical evidence does
not establish that AWCs resulted fromintentional tanpering which
ceased when the void code was instituted.

C. CASSETTE MANUFACTURE DATE

Dr. MIler did a sign analysis of sanple date vs. cited rate
adj usted for cassette manufacture date, using G342 listing the
cassette nunbers of cassettes manufactured on certain dates
bet ween June 22, 1987, and February 26, 1990 (cassettes made
after the latter date obviously were not used in sanpling by
March 19, 1990). He found that there is a definite change in
cited rate occurring on or about March 19, 1990, even after
adj usting for date of manufacture. The marked decrease in cited
rate cannot be explained by a time trend in the quality of the
cassettes. Dr. Roth disagreed with MIller's analysis and
concluded that the date of manufacture of the cassettes is a
pl ausi bl e expl anation of the decline in rates of cited AWCs. The
evi dence shows that cassettes manufactured before January 1
1990, had a much higher rate of AWC citation than those
manuf actured later. This does not establish that the decline
resulted from changes in the cassettes over tinme, but may point
to variables in the cassettes uncovered by the scientists.

D. STATI STI CAL RELATI ONSHI P BETWEEN FI LTER- TO- FO L DI STANCE OR
FLOPPI NESS AND AWC Cl TED RATES

Dr. Mller did a logistic regression test(Footnote 9) using
400 special filters to deternmine the relationship between citable
dust dislodgment and filter-to-foil distance or floppiness. He
found no statistically significant relationship for the specia
filters neasured by Dr. Marple and deened citabl e by Thaxton
This statistical conclusion does not overcone the weight of the
scientific evidence that shows that filters with a shorter
filter-to-foil distance or which are floppy are nore susceptible
to reverse air AWC formation.

E. WVEI GHT LOSS

MIler and Roth agree that of the 200 reverse air AW
conpliance filters drawn at random from Thaxton's dat abase for
the M1l er/Marple anal yses, the AWC filters had a nean wei ght
loss and the control filters a mean weight gain. They disagree
on whet her the weight |loss is explained by whether the filter was
9 Regression is a technique for estimating the mathematica
rel ati onship between factors on the basis of nunerical data.
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a reverse air AWC or not. | previously found that reverse air
AWC filters with dust dislodgnent patterns show on the average a
wei ght loss. The statistical evidence does not affect that

findi ng.

CONCLUSI ONS OF LAW

Based on the above findings of fact and the entire record in
the common issues trial, | conclude:

1. The Secretary has failed to carry his burden of proving
by a preponderance of the evidence that an AW on a
cited filter establishes that the m ne operator
intentionally altered the weight of the filter

2. The Secretary has failed to carry his burden of proving
by a preponderance of the evidence that deliberate
conduct on the part of the cited mne operators is the
only reasonabl e explanation for the cited AWCs.

I noted earlier that there is no direct evidence in the
record that the mne operators intentionally altered the wei ght
of the cited filters. To prove his case, the Secretary relies on
circunstantial evidence: the appearances of the cited filters,
expert opinion as to the causes of these appearances, and
statistical conclusions related to the tinme period during which
the filter appearances occurred, and the tinme when the
appearances "declined dramatically." Tr. 33. Findings of Fact
I1.C.1, 2, and 3 indicate that the appearances of the filters
cited under tanper codes 1, 2, 3, and 7 can have resulted from
many different incidents or accidents unrelated to intentiona
tanpering. Drs. Marple and Rubow are of the opinion that type A
patterns of dust dislodgnment (simlar to cited AWC patterns) nost
probably result fromdeliberate m shandling. The opinions of
Drs. Lee, Grayson, MFarland, and Corn are to the contrary.

Wei ghing the conflicting opinions and considering all the

evi dence of record especially the systematic studies of the
experts, | conclude that the evidence does not establish that the
AWCs resulted from deliberate mi shandling.

The susceptibility of a filter to a dust dislodgment pattern
simlar to those on the cited filters depends in |large part on
filter variables (filter-to-foil distance and fl oppi ness), on the
firmess or softness of the sanmpling assenbly hose, and on the
dust variables listed in Findings of Fact Il.G 1l.a, b, ¢, d, and
e. These conditions vary fromfilter to filter, from sanpling
assenbly to sanpling assenbly, frommne to mne, fromsection to
section within each mne, and even fromday to day. Dr. Mller's
statistical analyses did not adequately take all these variables
into account. His conclusions do not establish that the cited
AWCs are not the result of accidental occurrences or
manuf acturi ng variables. The record contains relatively little
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expert evidence concerning the filters cited under the other
tanmper codes, and | conclude that it does not establish that they
resulted fromintentional weight alteration. In summary, the
record shows too many other potential causes for the dust

di sl odgnment patterns on the cited AWCs for me to accept the
Secretary's circunstantial evidence as sufficient to carry his
burden of proof that the mne operators intentionally altered the
wei ght on the cited filters.

FURTHER PROCEEDI NGS

| excluded fromthe comon issues trial evidence proffered
by the Secretary and LDCC concerni ng the dust sanpling practices
in individual coal mnes. Therefore, the record in the
consolidated cases is not conplete, and it is not appropriate for
me to consider the proposal in the LDCC s reply brief that the
citations be vacated. Nor does it seemto ne to be conducive to
"as pronpt and econom cal a resolution as possible" of these
cases to refer them back to the Chief Judge for genera
assignment to Conmi ssion Adm nistrative Law Judges as the LDCC s
original posthearing brief proposes. The Secretary suggests a
case-specific trial covering all the citations issued to either
Consol i dati on Coal Conpany (20 nines, 396 violations) or
Rochester & Pittsburgh Coal Conpany (15 mi nes, 646 viol ations).
In nmy judgnent such a case-specific trial would be unwieldy. As
an alternative, | amselecting a single mne, Uling No. 1 Mne
of the Keystone Coal Mning Corp. for a mne-specific trial. The
mne is located in Indiana County, Pennsylvania, and has a tota
of 75 violations cited under four different tanper codes.

The trial will be linmted to evidence of dust sanpling and
handl i ng practices at the Uling No. 1 Mne, and evi dence
concerning the specific filters covered by the citations issued

to the mine. | wll not receive or consider any further evidence
on the matters covered in the comon issues trial, including
scientific or experinental evidence concerning the causes of

AWCs, nor will | consider further evidence concerning the effect

of mailing of cassettes fromthe mnes to MSHA facilities or the
handl i ng of the cassettes in the MSHA offices. The findings and

conclusions in this decision will be incorporated in any decision
following the mne-specific trial. Followi ng the mne-specific
trial I will render a final decision with respect to the

citations issued to the Uling No. 1 M ne.

The issue in the mne-specific trial is whether the weight
of the filters cited as AWCs fromthe Uling No. 1 M ne was
intentionally altered by the mne operator, considering the
findings mude as a result of the common issues trial, and the
evi dence whi ch may be introduced concerning the dust sanmpling and
handl i ng practices at the m ne. The burden of proof remains with
the Secretary.
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Therefore, | T | S ORDERED

1. Proceedings in all the pending cases except with
respect to the citations issued to Keystone Coal M ning
Corp. for the Uling No. 1 Mne are STAYED

2. Counsel for the Secretary and for Keystone Coal M ning
Corp. shall appear at a prehearing conference in the
Commi ssi on Hearing Room 5203 Leesburg Pike,

Suite 1000, Falls Church, Virginia, on Tuesday,
August 10, 1993, at 10:00 a.m, for the purposes of
di scussi ng di scovery proceedings and a trial date for
the case-specific trial referred to above.

James A. Broderick
Adm ni strative Law Judge
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