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ABSTRACT

Data on dust control practices, geology, and
occupational exposures were gathered for
approximately eighty underground continuous
mining units. Despite silica contents in excess of
5%, nearly forty units successfully maintamed
silica concentrations at or below 100 ,ugfms ona
majority of occupational dust samples while the
remainder had difficulty maintaining this level.
These two sample sets were termed group A
operations and group B operations, respectively.

Analyses of productivities, geologies, and
dust control parameters revealed only minor
differences between these two groups.
Subsequent analyses of face ventilation design
showed considerable differences in silica
exposure and silica content between group A and
group B at the continuous mining machine and
roof bolter operator occupations. These
differences were minimal when using exhaust
curtain ventilation with a dust scrubber. This
face ventilation system may benefit operations
having difficulty controlling silica dust exposure
and silica dust content.

Finally, the collected data showed that
occupational samples from group B operations
possessed generally higher silica exposures and
silica content than similar samples from group A.

The single head roof bolter (helper) possessed
among the highest silica exposures and silica
contents in both groups.

INTRODUCTION

The Federal Coal Mine Health and Safety
Act limits the respirable dust exposure of mine
workers to a time weighted average of 2.0 mg/m’
for a working shift (1). If the respirable dust
sample contains more than 5 percent silica by
weight, the dust standard is reduced according to
the formula 10 = (%silica). This maintains silica
dust levels at or below 100 ,ug/ms.

The process of adjusting the respirable dust
standard 1s discussed by others (2-4) and is based
upon the silica content of dust samples collected
by coal mine operators and by Mine Safety and
Health Administration (MSHA) coal mine
inspectors. Such sampling is conducted for eight
hours at 2.0 liters/min using a2 10-mm nylon
cyclone preseparator. On continuous mining
operations, samples analyzed for silica content
are typically collected at mining machine
operator and roof bolter operator occupations.

Typically the dustiest occupation at each
production unit, mining machine operator
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samples are used to adjust the respirable dust
standard for the entire mining unit with the
understanding that the reduced standard will
protect all other occupations. Due to a variety of
factors (5), however, silica dust levels at roof
bolter occupations often can exceed silica levels
found at the continuous mining machine. To
provide additional protection, MSHA may
require more frequent sampling of roof bolter
occupations by the mine operator.

A number of studies have defined trends in
silica dust exposures for the underground coal
mining industry (2,3). These analyses revealed
that for the period July 1991 through 1992, more
than 40% of the continuous mining machine
operator and machine helper samples exceeded
5% silica. Between 25 and 30% of the operator
and helper samples exceeded 100 Fg/m’ for
respirable silica. For this same period, roughly
50 to nearly 70% of the roof bolter operator and
helper samples exceeded 5% silica. Thirty to
forty percent of the samples exceeded 100
Fg/m’.

Comparisons of two groups of operations
provided insight into potential causes of silica
dust exposures. One group, despite high silica
dust content, successfully controlled
occupational exposures. The second group could
not successfully control exposures. This
required examinations of dust control practices,
work practices, geologic conditions, and
corresponding occupational exposures for
operations in each of these two groups.

Such information was available at MSHA
field offices. Data on approved dust control
practices and work practices were part of the
dust control plan established for each
underground coal operation. Actual operating
conditions plus corresponding occupational
exposures were found in reports filed by MSHA
coal mine inspectors after sampling at these
operations. This study only used exposure data
from MSHA compliance sampling in lieu of
exposure data from mine operator compliance
sampling.

The two groups were identified through
examinations of the MSHA coal mine silica data
base that contains all compliance samples
analyzed for silica after 1981. Nearly 97,000
silica records are represented in the period 1982-
1996. Each sample record contains considerable
information, such as MSHA mine identification
number, mining unit designation, sample date,
sampling time, occupation sampled, pre and post
filter weights, and silica percentage. From this
data, respirable dust and respirable silica dust
concentrations were calculated.

Due to the large number of underground
coal mining operations represented in the
database and the need to gather dust plan and
MSHA exposure data from each operation, only
a very small subset of these operations could be
considered for the study. For this reason, several
restrictions were placed on the selection of a
particular mining operation.

Only operations in southern West Virginia,
southwestern Virginia, northeastern Kentucky,
and southeastern Kentucky were considered.
Prior to the start of this study, MSHA suggested
that these areas be considered due to their high
prevalence of silica exposure.

When this survey began, October 1997
compliance sampling data was the most current
available from MSHA. Identification of
operations for this study was based upon the
results of MSHA compliance sampling at the
continuous mining machine operator and roof
bolter operator occupations for the period
January 1997 to October 1997. Pre-1997
sampling data was not used to keep this
information as current as possible.

For this study, two groups of operations
were identified in each area. The first group
contained those operations with a majority of
samples exceeding 5% silica and having silica
dust concentrations less than or equal to 100
Fg/m’ (group A operations). The last group
contained those operations with a majority of
samples exceeding both 5% silica and 100 Fg/m’
(group B operations). Eighty operations initially
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This data show that silica exposures and
silica contents at all occupations were higher for
group B operations than group A operations.
Vanations in exposures and contents suggest
that these differences were attributable to
changes in dust control effectiveness, work
practices, and geologic conditions.

The single head roof bolter (helper)
possessed among the highest silica exposures
and silica contents In group A and B operations.
This suggests less effective dust controls,
inappropriate work practices, and poorer
geologic conditions at this occupation for group
A and B operations. It is also possible that the
bolter helper engaged in activities that put this
person at risk for increased exposure to silica.
These would include emptying the dust box and
cleaning the dust filters.

SUMMARY

Data on dust control parameters, geology,
and corresponding silica exposures was
gathered for nearly forty operations that, despite
silica content in excess of 5%, were able to
maintain silica dust levels in a majority of
occupational samples at or below 100 ug/nf' .
Approximately forty other operations were
identified that were unable to maintain a
majority of occupational samples less than or
equal to100 ug/m’. These two subsets were
termed group A and group B operations,
respectively.

Evaluations of geologic and dust control
parameters generally revealed only minor
differences between group A and group B
operations. Subsequent assessments of face
ventilation design showed that group B
operations suffered from higher silica exposures
and contents at continuous mining machine and
roof bolter occupations. However, these
differences were minimized when using exhaust
curtain ventilation with a dust scrubber. This
face ventilation system may benefit those
operations having difficulty controlling
occupational silica exposures.

These evaluations also revealed that
occupational silica exposures and silica contents
were higher for group B operations than group
A operations. In both groups, the single head
roof bolter (helper) occupation possessed among
the highest silica exposures and silica contents.
It is possible that this occupation engaged in
activities that put this individual at risk for
overexposure to respirable silica.
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