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Hearing loss among miners and
measures to protect hearing

By Mark R. Stephenson, Ph.D. and Carol J. Merry, Ph.D., National Institute for Occupational Safety and Health (NIOSH)/Centers for Disease Control

and Prevention.
and Behavioral Science.

Everyone knows that mining is a noisy
job, but did you know that you are
nine times more likely to lose your
hearing than someone who works in
a quieter job? If unprotected from
noise on the job, by age 50, you will
probably need hearing aids. Obvi-
ously, the best solution is to engineer
out the noise, but that isn’t always im-
mediately possible. Until mines are
quieter, one way you can help save
your vital sense of hearing is to use
hearing protectors whenever the
noise around you is hazardous. Even
if you already have some hearing loss,
you can use hearing protectors to
prevent your hearing from getting
worse. When loud noise is
present, proper use of hearing
protectors will help miners pre-
vent most or all noise-induced
hearing loss.

The tools and machines that miners
use are noisy enough to cause most
miners to lose some or much of their
hearing. NIOSH analyzed hearing tests
from a large sample of coal miners.
This chart shows that by age 30, coal
miners have about as much permanent
hearing loss as a healthy, non-noise ex-
posed male worker will have at age 50.
This chart also shows that coal miners’
hearing loss continues to get worse. If
current trends continue, by the time the
average coal miner retires, 9 out of 10
will have a serious hearing handicap.
Other types of mining (surface, metal/
nonmetal, etc.) require noisy tasks that
are equally hazardous to hearing.

Both employers and miners, work-
ing together, can take steps to reduce
the risk of permanent hearing loss.

Drs. Merry and Stephenson are centered in Cincinnati, Ohio, at NIOSH's Physical Agents Effects Branch, Division of Biomedical

Figure 1.—Percent of males with hearing impairment:
male coal miners vs. general population of non-noise exposed males
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Engineering controls
should be the number
one priority in the battle
to eliminate hazardous
noise.

When replacing or upgrading equipment,
mine owners and operators should “buy
quiet” whenever possible. In many situa-
tions, sound barriers, sound dampening
material, enclosed cabs, or other noise
controls can reduce miners’ exposure to
noise. But, if engineering controls have
not eliminated the noise hazard, then em-
ployers should provide hearing protec-
tors that meet the special needs of miners
for: (1) comfort, (2) convenience, and
(3) usability in a mining environment.
Employers should provide training to
miners on how to select and wear a vari-
ety of hearing protectors, and miners

35 40 45 50
Age

should make a conscientious effort to use
the devices effectively.

Miners need to know that hearing
protectors can safely be worn in a mine
along with other safety equipment. In
fact, sometimes hearing protectors can
actually help miners hear warning sig-
nals, alarms, and speech by muffling
the level of continuous background
noise. Miners should also be assured
that properly worn earplugs will not
damage their ear canals or eardrums. If
the job requires miners to talk with
one another, hearing protectors with
built-in communication circuits are
available. New protectors with active
circuits that muffle background noise
while amplifying nearby speech are
available. These may be especially use-
ful in a mining environment where the
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noise is intermittent. Some of these
electronic devices may not yet be ap-
proved for underground mining, but
are already in use for above ground
mining and heavy construction.

Picking a hearing protector is like
trying on shoes; no single device will
suit everyone. NIOSH has published a
booklet that lists over 50 manufacturers
and nearly 250 different hearing protec-
tors including many types of earplugs,
earmuffs, and banded canal inserts.
Employers can help by making a variety
of these devices available. Miners need
to keep trying hearing protectors until
they find one that they are willing to
wear. The single leading cause of hear-
ing loss among miners exposed to haz-
ardous noise is failure to wear hearing
protection every time and all of the
time that they are working in hazard-
ous noise.

Figure 1 shows the surprising drop
in the amount of effective protection
you will get from your hearing protec-
tor if you don’t wear it 100% of the
time you are in hazardous noise. For
this example, let’s assume you work in
hazardous noise for an entire 8 hour
shift. Let's say you take your hearing
protector off a few minutes here, and a
few minutes there so that you actually
wear your hearing protector 7 hours
out of the noisy 8-hour day. Because of

What about hearing
roof noises?

Many underground miners share a
concern about being able to hear
noises that indicate a roof fall may be
about to occur. Miners may assume
that if they are wearing hearing pro-
tectors, they will not be able to hear
these roof noises. Because of the im-
portance of this issue, it has been
carefully studied both in the United
States as well as in Australia. We now
know that:

(1) The machinery used in mining
operations is loud enough to cover
up the sounds made by the roof
working ...“roof-talk”.

Figure 2.—Effect of NOT wearing your hearing protector in noise
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the way your ear interacts with noise,
this would result in a loss of almost
75% of the hearing protector’s effec-
tive protection! In this example, a per-
son who was exposed to a time-
weighted average noise level of 95 deci-
bels might think that an earplug with a
Noise Reduction Rating (NRR) of 30
would provide plenty of protection. But,
because the earplug was not worn
100% of the time the worker was in
hazardous noise, it's effective NRR was
only about 8 decibels. As a result, this
person’s noise exposure will be much
worse than they thought: 87 decibels,

(2) Wearing hearing protectors while
noisy machinery is in use does NOT af-
fect whether or not a miner hears roof
noises.

In other words, miners can’t hear
roof noises during mining operations
because the machinery “drowns out”
the roof noises, not because hearing
protectors “block out” roof noises.
When loud noise is not present, natu-
rally, there is no need to wear hear-
ing protection.

If miners want to be able to
hear the roof working, it is very im-
portant for them to wear their hear-
ing protectors every time they are in
hazardous noise. This will prevent

instead of 65 decibels. Exposure to 87
decibels doesn’t sound like a lot, but
research has shown that over time,
even this much noise exposure can
cause permanent hearing loss in many
people. Remember—you might think
that by wearing an earplug most of the
time, you will be fully protected from
hazardous noise. But as Figure 2
shows, you need to wear hearing pro-
tection consistently whenever the noise
is hazardous. This is actually not very
different from the need to wear weld-
ers’ goggles whenever welding, and not
just “most of the time”.

miners from developing both tempo-
rary and permanent hearing loss.
Either of these types of hearing
losses will interfere with miners
ability to hear ALL kinds of
sounds—including roof noises.

Miners who have not protected
their hearing may have enough tem-
porary or permanent hearing loss to
interfere uith their ability to hear
roof noises—even in quiet. Miners
who have protected their hear-
ing will have the advantage! They
will be most able to hear roof
noises and take appropriate [eva-
sive] action




How can you tell when
noise is loud enough to
hurt you?

There are two rules of thumb:

#1. If you have to shout to be heard
from three feet away; and

#2. If your ears are ringing or feel
stuffed up after you leave a noisy area,

@
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Then, the noise is hazardous and hear-
ing protectors should be worn.

REMEMBER:

Almost all miners
would keep
almost all their
hearing...

IF

they wore almost
ANY hearing
protector EVERY
time they were in
hazardous noise.

How can you learn more about noise control,
hearing protectors, and preventing
occupational hearing loss?

There are many sources of information from
government agencies (particularly MSHA and
NIOSH), universities that study mining issues,

and private industry. Two NIOSH documents
may be particularly useful:

NIOSH has published a booklet, The NIOSH
Compendium of Hearing Protection
Devices (DHHS, NIOSH publication No.
95-105) that lists nearly every manufacturer
and type of hearing protector sold in the
United States. Information is provided about
78 earmuffs, 30 hard-hat-mounted earmuffs,
86 earplugs and 17 semi-aural devices
(sometimes referred to as ear canal caps or
semi-inserts).

NIOSH has also developed a general guide for
workers and employers that describes how to
start an effective hearing loss prevention
program, Preventing Occupational
Hearing Loss—A Practical Guide, (DHHS,
NIOSH publication No. 96-110). This guide
also includes information about training
materials and sources of further information.

For a free copy of either of these documents,
or to talk to someone about protecting
hearing please call toll free: 1-800-35-NIOSH

When free copies are exhausted, additional
copies of these documents can be purchased
by contacting the National Technical
Information Service (NTIS), 5285 Port
Royal Road, Springfield, VA 22161
phone: (703) 487-4650

The authors wish to acknowledge Dr. John
Franks for the figure comparing hearing
impairment between coal miners and
non-noise exposed males, and Dr. Fredrik
Lindgren for providing the data for the figure
used to describe the effect of not wearing
your hearing protector.

FIND A PROTECTOR
YOU LIKE AND WEAR IT!

Miners memorial to be dedicated at

Twin Falls

A memorial honoring coal miners was
dedicated at the Twin Falls Resort State
Park Lodge.

Coal miners who have been killed
in mining accidents and those who
have died from work related diseases
or as a result of work-related activi-
ties will be honored.

The memorial is a joint effort of
the United Mine Workers of America,
Wyoming County Commission, and the
state of West Virginia.

Guests included UMW President
Cecil Roberts, Rep. Nick Rahall, UMW
District 17 President Robert Phalen,
state Sens. Billy Wayne Bailey Jr. and

Bill Wooton, and Dels. Joe Sparks
and Rick Staton, according to spokes-
man Harold Hayden.

Twin Falls is located on state
Route 97 between Pineville and
Mullens.

Reprinted from the August 13, 1998 edition of
the Beckley, WV Register-Herald.
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Ground penetrating radar for
highwall guidance

OBJECTIVE

To provide a safe, practical, cost-effective
method for measuring coal rib thickness
during highwall mining.

Background

U.S. highwall operators have been seek-
ing a method to maintain an optimum
coal rib thickness throughout the entire
depth of the entry, particularly in mines
where the depth of penetration can be up
to 400 m. In Appalachian coal mines, the
typical coal rib thickness is 1 to 2 m, de-
pending on the mechanical properties of
the particular coal seam being mined. If
the rib becomes too thin, the hazard of
ground fall increases and with it the re-
sulting risk of burying the mining equip-
ment. Freeing a buried machine is an ex-
pensive process, places workers at risk,
and produces no coal. Conversely, if the
rib becomes too thick, the excess coal left
behind is permanently unrecoverable and
makes the rib thin for the next hole. Al-
though the current typical alignment pro-
cedures utilize precision surveys, geologi-
cal and mechanical forces during mining
produce uncertainties in position nearly
as large as the rib thickness itself at
depths of 300 to 400 m despite the accu-
racy of the initial alignment.

Approach

The National Institute for Occupational
Safety and Health (NIOSH), Pittsburgh
Research Center, is evaluating a new
method wherein a ground penetrating
radar (GPR) is mounted on the mining
machine to measure the rib thickness
to the adjacent hole as cutting
progresses. The advantage of GPR is
that it uses electromagnetic pulses to
measure the coal rib thickness directly.
The GPR works best in clean coal
seams; coal seams with significant part-
ings or dirt bands tend to disrupt the
radar signal so that the radar echo
from the coal-air boundary is too weak
or indistinct to be usable.

The success of a GPR system at a
given location primarily depends on
the electrical conductivity and dielec-
tric constant of the geological forma-
tions. The electrical conductivity of
coal is generally quite low (e.g., 10°
S/m), which allows the radar signals
to readily propagate through the coal.
The dielectric constant of coal is typi-
cally 4-5; in contrast, air has a di-
electric constant of 1. Consequently,
there is a very distinct interface at
coal/air (or air/coal) boundaries. The
side of a highwall rib is fairly planar,
is perpendicular to the direction of
the radar, and thereby becomes a
relatively easy target for the GPR. It
should be noted that coal is an
anisotropic (nonuniform) material,
which requires that the GPR antenna
be optimally oriented in such a way
for maximum transmit and receive
signals. This is best done by slowly
rotating the antenna through a 90°
arc about the transmitting direction
and noting the angle that maximizes
the radar signal.

How it works

The basic system consists of a radar
control unit and an antenna, a PC to
process the data, a Mine Safety and
Health Administration-approved bar-
rier box for intrinsic safety, and a
remotecontrolled hydraulic- or
electrical-powered arm attached to a
highwall miner (figure 1). The antenna
needs to be housed in a metal box for
protection during mining operations.
The remote controlled arm will keep
the antenna retracted until coal rib
thickness measurements are needed, at
which time the operator would activate
the arm to press the antenna “gently”
against the coal rib to reduce the air
gap between the antenna and the coal.
The ability of the GPR to penetrate coal
depends on the frequency of the radar,
which must be selected accordingly.

For highwall applications requiring a
rib thickness on the order of 1 to 3 m,
a 400- or 500MHz antenna would
probably be the most suitable. A
900-MHz antenna would be recom-
mended for thinner coal ribs between
0.5and 1.5 m. Figure 2 is a schematic
of a typical highwall mining scenario
using this radar system to measure coal
rib thickness.

Project personnel have developed
in-house software that runs on a
laptop PC, which simplifies the nor-
mally cumbersome interpretation of
the radar data. The PC reads and
analyzes the received signals in real
time, then provides the machine op-
erator with a number corresponding
to the rib thickness, as well as a tri-
color display (green = “OK”, amber
= “caution”, red = “danger”) of the
computed rib thickness.

Results

This GPR system was taken to a
highwall mining site in Kentucky to
evaluate the feasibility of using GPR to
measure coal rib thickness and to ob-
tain information regarding the depth of
penetration and the effect of airgap on
the GPR response. A 500-MHz antenna
was used and found to be capable of
measuring coal rib thickness from 0.9
m to more than 3 m. The best results
were obtained with the antenna being
no more than 5 cm from the coal sur-
face. The antenna was positioned near
the top of the coal seam because the
cleanest coal was located there.

The operator prepared two
highwall entries, each approximately
15 m long, 3.5 m wide, and 1 m
high. The first entry was driven
straight into the highwall. The second
entry was driven in about 3 m from
the first and was deliberately angled
in such a way to come to within 0.9
m of the end of the first entry. Sev-
eral tests were then run by moving
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the antenna continuously from the

entrance to the end of the entry and itttz Highwall miner

then back to the entrance, with each \ Boom

test having a different airgap (0 cm, <

2 cm, and 4 cm). In all cases, the < Antenna cable
radar was capable of “seeing 9 ,

through” the coal rib at thicknesses 2 |-|-|-|-|-|-|-H-|-|-|-|-|-|-|-|-|-|-|-|-|+|-|-|-|-|-| B gy S

ranging from 0.9 m to more than 3 o | I
m; however, the best response was > . w

when the antenna was physically o
; ; : Control cable
touching the rib (0 cm - no airgap). N—~, :
\\_'/)\ Radar antenna o
Patent status ] ) )
A patent of this total system has been Figure 1.—Radar antenna mounted on highwall miner.

granted (U.S. patent No. 5,500,649,
“Method and Apparatus for Monitoring
the Thickness of a Coal Rib During Rib
Formation™); it is available for field
testing and/or licensing.

For more information

To obtain a free copy of a technical paper
on this topic or for additional informa-
tion, contact Gary L. Mowrey, Ph.D., Na-
tional Institute for Occupational Safety
and Health (NIOSH), Pittsburgh Research
Center, Cochrans Mill Rd., P.O. Box
18070, Pittsburgh, PA 15236-0070,
phone (412) 892-6594, fax (412)
892-6764, e-mail: gdm6é@cdc.gov

Highwall
miner

Unmined coal

— Continuous haulage

up to 400 meter:
Previously mined entry

" Previously mined entry

\

1-2 meters ->| < Highwall face

Mention of any company name or 3-4 meters
product does ngt constitu_te endorse- Barrier
ment by the National Institute for Occu- box

pational Safety and Health.

To receive additional information |
about mining issues or other occupa- Radar Personal | |
tional safety and health problems, call controller computer |
1-80035-NIOSH (1-800-356-4674), or | | :

|

Mined coal

visit the NIOSH Home Page on the Operator Operator
World Wide Web at http://www.cdc.gov/ interface display
niosh/homepage.html

As of October 1996, the safety and
health research functions of the former
U.S. Bureau of Mines are located in the
National Institute for Occupational
Safety and Health (NIOSH).

Figure 2.—Example of typical highwall mining
scenario using radar system.

Reprinted from the July 1997 issue of
Technology News—No. 462.

U.S. Department of Health and Human

Services, Public Health Service CORREC_TIQN i

Centers for Disease Control and Prevention, Four short articles in the September Bulletin were erroneously
National Institute for Occupational Safety attributed to the Mine Regulation Reporter when in fact the original
and Health source was the Mine Safety and Health News. We regret the error.

—The Editor.
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Roof fall fatality rate alarms MSHA

The Labor Department’s Mine Safety
and Health Administration (MSHA) has
alerted its staff, coal mine operators,
and coal mine safety personnel of “the
alarming number of fatal roof/rib fall
accidents that have occurred thus far in
1998.”

MSHA said that as of late May,
five coal miners have lost their lives
in roof and rib fall accidents, which
“indicates an obvious need tor the in-
dustry to increase miners’ awareness
of the hazards of roof and ribs and
to renew efforts to prevent hazards
that expose miners to these deadly
occurrences.”

According to MSHA statistics, in
each of the four preceding years,
only one or two miners had died in
roof fall accidents by tate May. The
agency said that the recent roof fall
accidents had happened in various
circumstances, including large and
small mines, mines of varying seam
heights, in both advancing and re-
treating sections, and in both inby
and outby supported roof.

MSHA Assistant Secretary for Mine
Safety and Health, J. Davitt McAteer,
said in a letter to mine executives: “I
am asking every underground mine
operator to closely evaluate your roof

and rib conditions and to discuss the
roof control plan with every miner,
emphasizing safe mining practices. |
also ask that you discuss with each
foreman the need to exercise extreme
caution when making examinations or
evaluating mining conditions.”

Of the 10 coal mining fatalities
that had occurred as of early June,
eight were in underground mines,
with five caused by roof falls.

Reprinted from the July 1998 issue of Coal
Age.

Record production levels expected
through 2000

U.S. coal production is expected to hit
record levels in each of the next three
years, rising to 1.14 billion tons in
2000, according to a report published
by the CIT Group.

The Fourth Annual Coal Mining
Outlook attnbutes these gains to on-
going outages at a few large nuclear
plants in the Northeast as well as
early closings of some older plants
around the country. Because coal and
nuclear power plants are base load-
ing units, any reduction in nuclear
generation is positivo for coal mining.

While coal’s share of utility gen-
eration hit a record 57.2% in 1997,
coal’s share of overall generation is
expected to remain flat for the next
several years as natural gas increases
its share. According to the Depart-
ment of Energy, 1,600 megawatts
(mw) of new generating capacily
came online in 1997. Natural gas ac-

counted for 1,410 mw; coal ac-
counted for 23 mw.

“There are a couple of reasons
for this, said Charles T. Lee, a vice
president for CIT’s Equipment Financ-
ing company. “Most of the new ca-
pacity units are peak load units,
which coal isn’t suited for. Also
non-utility generators prefer gas be-
cause the generating units are easier
to operate while baseloading gas
plants are about 40% less expensive
to build.”

According to the report, coal ex-
ports are not expected to contribute
sign)ficantly to forecasted production
levels. While steam ooal has in-
creased over the last few years, met-
allurgical coal exports have stagnated.
New technologies have reduced the
need for coking coal and the demand
for steel has decreased.

Regionally, production levels of
low-sulfur Western and Appalachian
coal are expected to rise through
2000. Midwestern coal production,
though, will fall about 10% to 155
million tons in 2000, the report said.
Large Midwestern production declines
will not transpire until much later in
the next decade.

“There has been massive
overcompliance with the Clean Air Act
Amendments to the tune of 10 mil-
lion tons of SO2 currently and possi-
bly 12 million tons in 2000,” said
Michael Paslawskyj, vice president for
economic development at the CIT
Group. “This will ease the pain for
Midwestem producers.”

Reprinted from the July 1998 edition of Coal
Age.
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Nine miners killed in August; six are
metal/nonmetal miners

Nine miners—six in the metal/non-
metal industry and three in the coal in-
dustry—uwere Killed in mining acci-
dents in August.

The fatalities mean 57 miners
have lost their lives in accidents this
year, 37 in metal/nonmetal and 20 in
coal. The number of miners who had
died at this time last year was 69.

This past August saw three deaths
due to powered haulage accidents,
two from roof falls, and two slip and
fall accidents. One miner died as an
air bladder exploded and another
died from a combination of swallow-
ing slurry material and heart prob-
lems.

e A 38-year-old contract truck
driver working at a strip mine in
Harlan County, Ky., was killed in a
surface haulage accident on Aug. 19.

The accident occurred on the
coal haulage road leading from the
strip mine. The victim was killed
when the 1971 Mack DM 800 truck
overturned.

A fall of rock killed a 37-year-
old section foreman on Aug. 13 in
Pike County, Ky.

The victim was operating a
battery-powered scoop, cleaning up
rock where a boom hole had been
shot, when a large rock fell and
crushed him. The rock measured 3’
by 8' by 6. Investigators said the vic-
tim was reportedly inby permanent
roof support. The scoop did not have
a canopy in the 34-inch coal seam.

e A 40-year-old utility man died
in a roof fall at a coal mine near
Oceana, W.Va., on Aug. 8.

The victim, who had 20 years of
experience in the mining industry,
had installed 8 of the 12 roof bolts
in the first three rows of permanent
roof supports and was drilling the
first roof bolt hole in the fourth row
when a section of mine roof fell on

him. The piece of roof was 12’ long,
8’ wide, and up to a foot thick.

The section electrician found the
victim unconscious and he was pro-
nounced dead on arrival at the hospi-
tal.

e A 44-year-old shift manager,
with 22 years of experience, died on
Aug. 23 when an air bladder ex-
ploded under pressure at a taconite
plant in Mountain Iron, Minn.

As workers installed a new water
pipeline, the victim checked a 30”
discharge water line lying in an exca-
vated area. He noticed bubbles
around the area where a rubber
bladder had been placed in the line.

The bladder burst when the vic-
tim put compressed air into it. In the
blast he was thrown from the exca-
vated area. The blast injured four
other workers.

* On Aug. 21, a 41-year-old con-
tract laborer, with 15 years of experi-
ence, suffocated as he cleaned mate-
rial from a rail car at a plant in
Summit, Ga.

The victim was using a rake to
clean material from the sides of an
enclosed bottom-dump rail hopper
car. The hopper car was being un-
loaded, but it still contained a large
amount of finely ground dry clay. The
victim reportedly was tied off with a
safety belt and was working from a
ladder when he apparently fell into
the material and was asphyxiated.

« A 69-year-old security guard,
with 20 years experience working at
the mine, died in a powered haulage
accident at a granite quarry in Char-
lotte, N.C., on Aug. 15.

The victim got out of his truck,
leaving the engine of his truck run-
ning and the automatic transmission
in reverse gear. Apparently when he
went to the back of the truck, the
truck began to move and he was
dragged beneath it. The truck ran

over him and trapped him beneath
the right front tire.

e A 22-year-old driller, with two
years of experience, apparently died
in a fall at a boron operations facility
in Kern County, Calif., on Aug. 18.

The victim, a contract employee
was found floating in 3’ of water at
the bottom of a pit that measured 15’
long, 13’ wide, and 6’ deep. The pit
was located about 4’ from the cab
door of the drill rig he had been op-
erating.

The pit was used to collect waste
water and sediment which accumu-
lated during drilling. A foaming agent
filled the pit and extended onto the
roadway.

< A 55-year-old service man, with
28 years of experience, died in an
accident at a copper mine in
Morenci, Ariz., on Aug. 9.

The victim went to close a tailing
valve at the No. 4 pipeline. When the
foreman arrived at the valve, he
found the victim sitting under the dis-
charge end of the pipe. CPR was ad-
ministered without success. Prelimi-
nary autopsy results indicate asphyxia
from slurry material in the victim’s
windpipe contributed to his death,
along with hypertensive heart disease.

e A 61-year-old contract em-
ployee, with 14 years of experience
as a field service mechanic, died in
an accident involving a front-end
loader at an alumina milling plant in
San Patricio County, Texas.

The victim was repairing a hy-
draulic system on a Caterpillar 990
front-end loader when a sudden re-
lease of hydraulic pressure caused
the bucket support arm to fall and
pin the victim against the loader
frame.

Reprinted from the September 7, 1998 edition
of the Mine Regulation Reporter by Pasha
Publications.
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MSHA sets up dust fraud hotline

The Labor Department’s Mine Safety
and Health Administration has set up a
toll-free hotline which coal miners may
call to report any problem related to
coal dust sampling which may affect
the accuracy of the samples or may not
reflect normal mine conditions.

Fraud includes hanging dust sam-
pling pumps in wrong locations, turn-
ing off the dust sample pumps, or
tampering with the filters.

The number to call for reporting
coal mine dust sampling frauds is 1-
888-249-8223.

“This is another step in our
comprehensive efforts to eliminate
black lung disease from the nation’s
coal mines,” said Davitt McAteer, as-
sistant secretary of labor for mine
safety and health. “This hotline gives
miners another tool for alerting this
agency concerning dust sampling
problems, allowing us to respond
quickly and direct our resources to-
ward the problem of respirable dust
at that location.”

Callers to the hotline will be
asked to give the mine location and
the specific area of the mine in

which the violation was witnessed. Al-
though callers are not required to
leave their name and phone number,
they are asked to do so to aid in the
follow-up investigation by the agency.
Any identifying information would be
kept confidential.

All complaints called in will be
thoroughly checked by MSHA inspec-
tors.

Reprinted from the Tuesday, August 11, 1998
edition of the Norton, Virginia Coalfield
Progress.

MSHA sets deadline on breathing
devices for underground coal

miners

The Labor Department’s Mine Safety
and Health Administration (MSHA),
along with the National Institutes of Oc-
cupational Safety and Health (NIOSH),
have determined that certain Ocenco,
Inc., breathing devices produced be-
tween June 1, 1997 and March 31,
1998 are no longer considered ap-
proved breathing devices in that these
devices may not function as designed
and approved. Accordingly, MSHA is
requiring that the devices be refur-
bished or replaced by Dec. 31, 1998.

MSHA requires that each under-
ground miner be equipped with an
approved one-hour breathing device
which could be used during a mine
emergency.

“We have found that wearers of
some Ocenco self-contained self-res-
cuers may encounter elevated breath-
ing resistance,” said J. Davitt
McAteer, assistant secretary of labor
for mine safety and health. “Some us-
ers, particularly those with breathing
problems, may be at higher risk in
attempting to use the device properly

and effectively in an underground
emergency situation. Therefore, these
devices are no longer considered ap-
proved by MSHA and NIOSH.”

MSHA previously notified the min-
ing community about the potential
problem and informed them that
MSHA and NIOSH were working with
the manufacturer to determine what
actions were necessary to correct the
problem. It was determined that the
devices should be refurbished or re-
placed. The agency is now setting a
deadline for that to be accomplished.

The problem with the elevated
breathing resistance should not sig-
nificantly impact most users. Miners
have been instructed to use the de-
vice, should an emergency arise, until
mine operators refurbish or replace
them with other available, MSHA/
NIOSH-approved breathing devices.

The resistance problem was dis-
covered during a routine product au-
dit. Two Ocenco EBA 6.5 self-con-
tained self-rescue devices were tested
and exhibited elevated levels of

breathing resistance. Subsequent test-
ing conducted determined that an ex-
halation valve diaphragm was the
source of the increased exhalation
breathing resistance. Ocenco has
taken corrective action to assure that
the exhalation valve diaphragm in-
stalled in units produced or factory-
serviced after April 1, 1998 conform
to approval requirements.

MSHA is notifying operators of
underground mines to make prompt
arrangements to have the affected
breathing devices replaced. Devices
produced during the period June 1,
1997 through March 31, 1998 may
be identified by the serial number,
the first four digits of which indicate
the year and month of manufacture.
For example, a serial number that
appears as “9706XXXX” would have
been produced in June 1997.

Operators of underground mines
must have these Ocenco devices re-
furbished or replaced by Dec. 31,
1998 to avoid enforcement actions by
MSHA.
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Biodiesel use in underground metal
and non-metal mines

Steve Howell and J. Alan Weber, MARC-IV, LLC, Consulting

Table 1. Biodiesel specifications (as of July, 1996)t

Introduction

Biodiesel is not a new fuel to North
America. In fact, activities date back to
the late 70s and early 80s. As a result
of the OPEC crisis, a significant amount
of research on biodiesel and other do-
mestically produced fuel was con-
ducted by various universities and gov-
ernment agencies. The general conclu-
sion at that time was that biodiesel was
a technically acceptable substitute, re-
placement, or blending stock for con-
ventional petroleum diesel, but that its
costs were prohibitive compared to pe-
troleum based diesel fuel. Concern
over the health impacts of diesel fuel
exhaust and proposed regulations has
spurred the recent activities to com-
mercialize biodiesel in North America
and opened doors for its use in con-
fined areas such as underground
mines.

What is biodiesel?

Biodiesel is defined as the mono alkyl es-
ters of long chain fatty acids derived from
renewable lipid sources. Biodiesel is typi-
cally produced through the reaction of a
vegetable oil or animal fat with methanol
in the presence of a catalyst to yield glyc-
erin and biodiesel (chemically called me-
thyl esters). Biodiesel has been registered
with the US Environmental Protection
Agency as a pure fuel or as a fuel additive
and is a legal fuel for commerce.
Biodiesel is an alternative fuel which can
be used in neat form, or blended with pe-
troleum diesel for use in compression ig-
nition (diesel) engines. Its physical and
chemical properties as it relates to opera-
tion of diesel engines are similar to petro-
leum based diesel fuel. The specification
for pure (100%) biodiesel is described
in Table 1 and is in the process of being
approved by ASTM.

Property ASTM method Value Unit
Flash point ......cccoovereovenneseeniennen, DIK 100.0 min. ........... °C

Water & sediment ........cocoovereervereennene D179%6............ 0.050 max. .......... vol. %
Carbon residue (100 % sample) ...... D4530% ......... 0.050 max. .......... wt %
Sulfated ash ..., D874.............. 0.020 max. .......... wt %
Viscosity @ 40°C ....vvvverierevreireennns D445............. 19-6.0 oo, Cst

SUIUF v D2622............ 0.05 max. ............ wt %
Cetane NU