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Welcome new members

NAME CHAPTER NUMBER LOCATION
B & W Commercial Contractors .....9624 .................. Morenci, AZ
Grefeo, INC. .coeverrrercc e 8625 ..o Basalt, NV
Pen Service COrp.....oueeevevrvrevireennns 9626 .....ccovvnr.. Dunlow, WV
Lare InG. ..o 9627 ............ Wharncliffe, WV
Jim Wilkin Trucking ......c.coocooeenne 9628 ......occecveeenn Pioche, NV
Bell County Coal Corp. ........cccu.... 9629 .......... Middlesboro, KY
Eagle Delta .......coeveeveveveneenerennnas 9630............. Williamson, WV
GaAUIBY ..ot 9631 ..o Oakhill, Wy
Grand Junction Concrete................ 9632....... Grand Junction, CO
Kiah Creek Processing ..........cc.c..... 9633 .....ccceevene. Dunlow, WV
Sheridan Whiterock Bag Plant......... 9634 ... Sheridan, AR
Reintjes of Geismar..........cceeeeuennae 9635 ....coovrerrnnn Geismar, LA
J.A. Riggs — Texarkana................... 9636............... Texarkana, AR
F. H. Stickles & Son, Inc................. 9637.......co... Livingston, NY
Acme Brick Co. #1 ... 9638 .....cccvvnee Ft. Smith, AR
Acme Brick Co. #2.....cccccvcvenecrernnn. 9639 ... Edmond, OK
Acme Brick Co. #3.....cooeevcovevecnen. 9640 ......ccoeoneee. Malvern, AR
Williams Brothers Coal Co. Inc.......9641 ............. Mouth Card, KY
Empire State No. 1 ......cooevvcreeennns 9642 ........... Schenectady, NY
Brown & Root Inc. ........ccocvvernnnen, 9643 ....... Grand Junction, CO
Pope County Road Dept. ................ 9644 ............. Russellville, AR
J. A Riggs Store #3 .......covvvvernrnen. 9645 .....ccvvee McGhee, AR
White Park Mill.........cccccommeecennn. 9646 .......c.ooeee Mesquite, NV
Sheridan Whiterock Pit .................. 9647 ... Sheridan, AR
Glen Falls Cement — Mill ................. 9648 ........c... Glens Falls, NY
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NAME CHAPTER NUMBER LOCATION
WOolf Pit ..o, 9649..........cc..... Lore City, OH
Acadian Chapter .........ccccoeveeverrernnn. 9650 ........... Baton Rouge, LA
Mate Creek Development, Inc. ....... 9651 ...... North Matewan, WV
Ormet Corporation ..o, 9652 ..., Burnside, LA
ANCO e sesessee s 9653 ........... Baton Rouge, LA
Capital Security ........ccoooervvveirernnnen, 9654 ................ Coushatta, LA
Belle Colony Mine .......cccccernerinnen, 9655.......... Belle Fourche, SD
SCL Pit —Bolsa Road ..................... 9656 ..........nen.. San Jose, CA
Dann & Wendt Inc. .......ccocouvrrrrinn 8657 ..o Rio, WI
Treasure Mine .....c.ccccccovvvnnrrevnnnne 9658 ... Dillon, MT
Barretts Mill ..o, 9659 ..o Dillon, MT
Beaverhead Mine...........cocrirnrrn. 9660 ........cccorrnencn. Alder, MT
Alder Plant ..........ooveevnnivsriennenn. 9661 ....ocorererein Alder, MT
Antler Mine........oooevcenerccnrinnnn, 9662 .........covevrennn Alder, MT
Green Austin Western .................... 9663.........ccvvvrnens Norris, MT
Red Pioneer ...........ovverecnienieniennns 9664 ........coccrnnne Norris, MT
Twin Oaks Mining Inc...........coeueu.. 9665 ........... Turkey Creek, KY
Cheyenne Eagle Coal Co Inc. #2......9666...................... Phyllis, KY
Cheyenne Eagle Coal Co Inc. #3 .....9667 .......ccocvrnunn. Phyllis, KY
Childress Construction Co.............. 9668.........coevrrrrnene Hi Hat, KY
Pepin — Ireco, InC. .....ccoovveeiviene, 9669............... Ishpeming, MI
Big Sandy Terminal, Inc. ................ 9670 ...ooerrernnnn, Kenova, WV
United Steelworkers of America .....9671 ............c..o...... Mina, NV
B & B Excavating, Inc. .................... 9672 oo Vail, CO
Mountain Spring .....ccceovveeeevivveeean. 9673 ..o Lisbon, OH
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Fatal powered haulage accident

GENERALINFORMATION: A46-
year-old truck driver received fatal
crushing injuries whenhe wasrunover
byanendloaderatastrip coal stockpile
at a coal preparation plant.

DESCRIPTION OF ACCIDENT:
The crew members arrived at the plant
and received work assignments. The
endloader operator went to the strip
coal stockpile area around 7:30 a.m.
and began hauling coal from the stock-
pile to the coal crusher bin.

About 8:30 a.m., two coal trucks ar-
rived at the site—one driven by the
victim. At this time, the endloader was
moved to the right side of the stockpile
and began pushing up coal. The victim
and the other driver were to dump at
the extreme left side of the stockpile.

The bulldozer operator (the fourth
vehicle working in the area) was work-
ing on the left side of the strip coal
stockpile when the other truck driver
positioned his truck to dump. The
driver was having difficulty dumping
because hisload was partially frozen to
the trailer bed. The dozer operator no-
tified the driver to move to an area that
had just been leveled to try to dump
there. The truck driver backed up
against the stockpile but was only able
to dump a small amount of coal. He
then began trying to free the coal by
pulling forward and making a sudden
stop. This was tried with only minimal
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success. The victim positioned his truck
about 30 feet to the right of the truck
with the frozen load and dumped his
load. The victim drove his truck away
from the stockpile stopping approxi-
mately one truck length in front and to
the right of the problem vehicle. The
victim exited his truck and walked over
to assist in freeing the frozen load.

The other truck driver raised and
lowered the bed of his truck several
times while moving to dislodge the fro-
zen coal. This resulted in a pile, about 5
feet high by 18 feet wide, behind the
truck. The victim informed the other
driver that there was still frozen mate-
rial in the top of the bed. Both men were
standing alongside the truck at this
time. While they were talking, the
endloader operator stopped pushing
up coal on therightside of the stockpile
and crossed behind the problem truck
to push up the small piles of coal which
had been dumped. While the operator
was pushing up the piles of coal, the
victim walked back to the rear of the
truck to see if the frozen material could
be dislodged. The pile of material
dumped earlier forced the victim to
stand in a position that put him in the
path of the endloader.

As the endloader retreated, the vic-
tim was knocked to the ground and run
over by the rear and front wheels.

The bulldozer operator was push-
ing up coal and, as he retreated down
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Coal mine fatalities to date — thru 02-28-92

Type 1988 1989 1990 1991 1992
UG| S UG} S JUG| S fUG| S UG
Roof fall —_] - 71 — 3] — 5| — 6 —
Haulage 1 3 —| — 2] — 1 1] —
Machinery — —f — i 2 — | — ] —] —
Electrical _—] — -] — 2 10 — | — i — | —
Other 1] —§ — 3§ — 5 2 3 —| —
Total 9 6 8 4 7

the stockpile, he saw the victim lying
on the ground and immediately called
for assistance.

An ambulance arrived about 9:50
a.m. and transported the victim to the
hospital, where he was pronounced
dead at 11 a.m.

CONCLUSION: The accident and
resultant fatality occurred because the
coal company failed to realize the haz-
ards associated with allowing four
pieces of equipment to be operatedina
very limited area.
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Contributing factors to the accident
were: the contractor’s truck drivershad
not received hazard training; the over-
night temperature had dropped into
the freezing range, causing the load to
stick inside the aluminum truck bed;
and, the other three pieces of operating
equipment (plus the victim’s parked
truck) were in close proximity, with
audible reverse direction warning de-
vices sounding simultaneously, and
may have impaired the victim’s ability
to determine the location of the closest
piece of equipment.
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Danger! Unsuppo

rted roof

Keeping miners out from under unsupported roof
requires some new sirategies

By Robert F. Peters, Research Psychologist, U.S. Bureau of Mines-Pittsburgh Research Center, Pittsburgh, PA

The number of deaths due to
groundfallshas steadily decreased over
the past 40 years as a result of improve-
ment in equipment design, increased
automation, and better compliance
with mine safety laws and company
policies. In most years, however,
groundfall accidents are still the lead-
ing cause of fatalities in underground
coal mining. Statistics from the Mine
Safety and Health Administration in-
dicate that during the 5-year period
from 1984-1988, 106 coal miners were
killed by falls of roof and rib,and 4,135
miners were injured.’

The Bureau of Mines’ (Bureau) Ac-
cident Cost Indicator Model was used
to estimate the total costs of fatal and
lost-time underground coal mining ac-
cidents during 1987. Figure 1 shows
that fatal groundfall accidents account
for a major portion of the total costs of
mining accidents. Approximately half
(47%) of the victims of these fatal acci-
dents were in an area where the roof
was unsupported. These statistics
clearly show a great need to identify
and to apply techniques that will effec-
tively encourage miners to avoid areas
of unsupported roof.

Mining companies try various strat-
egies to convince employees to avoid
unsafe acts and to adopt self-protective
behaviors. This article evaluates five
strategies to discourage miners from
going under unsupported roof. These
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strategiesinclude: incentives and feed-
back, disciplinary action, fear commu-
nication, employee participation, and
expression of management concern.

Typical practice

Interviews with many coal miners
and mine inspectors throughout the
country suggest the following picture
of the problem:

e Almost all miners know that going
beneath unsupported roof is prohib-
ited by mine safety regulations, and
that many people have been killed
while under unsupported roof.

e There are no reliable methods for
judging whether an area of unsup-
ported roof is about to fall. .
» It is usually not difficult to determine
where the area of unsupported roof is,
and many of those who go beneath
unsupported roof are no doubt aware
of the fact.

Apparently, from the perspective of
those who go beneath unsupported
roof, the perceived benefits of this be-
havior sometimes outweigh the per-
ceived risks.* Relatively few miners are
going beneath unsupported roof, but
those who do repeat the practice rather
often.

In a recent study, 143 coal miners
from nine different mines were asked
to estimate the frequency with which
someone in a typical face crew goes
beneath unsupported roof.” Forty-four
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Costs of fatal and lost-time
underground coal mlnlng accidents

Total cost = $100,976,940

Figure 1.—Groundfall accidents account for 25 percent of lost-time
and fatal underground coal mining accidents.

percent estimated that,ina typical crew
of face workers, someone goes beneath
unsupported roof atleast once pershift.
Coal miners were also asked to esti-
mate the proportion of face workers
who gobeneath unsupported roof dur-
ing a typical month. Most estimates
were relatively low—the mid-point of
this distribution of estimates was 10
percent.

Much remains to be discovered
about the situations and circumstances
that prompt miners to go under unsup-
ported roof. The Bureau is currently
conductingresearch tolearn more about
these situations.

The usual techniques for discourag-
ing miners from this practice appear to
be limited to verbal warnings made
during safety talks about the danger of
going underunsupported roof. Insome
cases, managers threaten disciplinary
action that might be taken.
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Groundf{all fatals

These
techniques,
however,
have some
significant
drawbacks.
The effects
of verbal
warnings to
avoid dan-
gerous acts
or condi-
tions are of-
ten of short
duration.
After em-
ployees
have heard
these warn-
ings a
couple of times, further repetition prob-
ably has little or no impact. Supervi-
sors are often reluctant to use formal
disciplinary actions, because they wish
to avoid interpersonal conflicts and
various other undesirable responses.
Also, due to the layout of a typical
underground working section, it is
impossible for section foremen to be
ableto closely monitor what eachmem-
ber of the face crew is doing, and where
they are with respect to the last row of
roof supports.

As stated earlier, a significant num-
ber of miners continue to be killed and
injured each year while they are be-
neath unsupported roof. This suggests
that warnings and the creation of regu-
lations or policies which threaten min-
ers with disciplinary actions are not a
sufficient answer. Other options, there-
fore, need to be examined.

$20,227,200
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Incentive strategies

Incentives have been found effec-
tive at improving employee compli-
ance with safety rules in a rather large
number of studies.® Safety incentive
plans are relatively simple to operate.
AsSulzer-Azaroff points out, however,
there are a number of important deci-
sions to be made in setting them up,
and if the wrong choices are made, the
plan is apt to be ineffective.®

Althoughincentive plans havebeen
extremely effective in motivating cer-
tain types of self-protective employee
behavior, there are some difficult prob-
lems with using this technique to di-
rectly influence miners not to go under
unsupported roof. For incentives to
affect behavior, it is important that
people see a close connection between
their actions and the receipt of a posi-
tive outcome (or avoidance of a nega-
tive outcome) as a result of their action.
This means that one must be able to
consistently and accurately measure
the behavior that one wishes to change.
Unfortunately, thereisno effectiveway
to assess how often employees go un-
der unsupported roof. Direct observa-
tionis not a feasible alternative. Until it
is possible to come up with a good way
to assess how often miners go under
unsupported roof, it will not be pos-
sibletosetupasystemtoreward people
for doing it less often.

Although it does not appear pos-
sible to tie rewards to how often people
do not go under unsupported roof, itis
feasible to reward people for doing
things that make it less likely that min-
ers will go under unsupported roof,
that is, the precursors of the undesired
behavior. For example, miners might
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be reluctant to use safety jacks to sup-
port the roof, because the jacks are cov-
ered with dirt and grit, or because they
are often not kept where they should
be. In such a situation, a system could
be set up to randomly check the loca-
tion and condition of the jacks to see if
they are readily available, clean and
easy to use. Areward could be given to
crews working in sections when jacks
are found to be in their proper place
and proper condition. A similar proce-
dure could be used to ensure that warn-
ing devices are posted at the edge of
areas of unsupported roof.

The following are some things that
might be done to maximize the effec-
tiveness of this strategy:

e Find a baseline by looking at data
from prior time periods, for example,
last month.

e Establish a specific criterion of suc-
cess for earning the reward.

¢ Give rewards for small, but signifi-
cant improvements in performance.
 Rewards should be relatively small,
and should be given relatively often,
for example, monthly.

e Rewards might include exchange-
able tokens (like, trading stamps), ball
caps, pocket knives, stickers, promo-
tional items, public commendations,
written commendations, certificates,
stock in the company, money, a chance
towin contests,and work-related privi-
leges.

* Supplement the incentive program
with education—why itisimportant to
stay away from unsupported roof, roof
fall accident statistics, how to perform
various tasks without exposing oneself
to unsupported roof, etc.

In summary, there may be situa-
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tions in which rewards and feedback
could be used to make it less likely or
less tempting for miners to go inby
supports. Rewards would have to be
tied to precursors of the behavior, how-
ever, not to the behavior itself. The
costs involved in this strategy include
the cost of the rewards or privileges
being offered as incentives, and the
time required to take periodic mea-
surements of performance on the de-
sired behaviors.

Disciplinary actions

Many companies use threats of dis-
ciplinary penalties to discourage un-
safe employee behaviors. Very little,
however, is known concerning the ex-
tent to which disciplinary procedures
are actually applied, or whether they
are effectiveat discouraging unsafeacts.
Sulzer-Azaroff argues that many at-
tempts to improve safety through the
application of disciplinary actions are
not very effective, because the rein-
forcement conditions are less than op-
timal.® The unwanted consequences of
unsafe acts are often too infrequent,
intermittent or delayed. The most ef-
fective application of unwanted conse-
quencesrequires monitoring individu-
als continuously in order to catch and
apply unwanted consequences follow-
ing each unsafe act. In underground
mining, it is impractical to do this.

Another drawback to the use of this
strategy is that foremen may be unwill-
ing to enforce the rules. As McGee
points out, it is easy to make the rules,
but difficult to invoke the penalties.’
The first is an impersonal act, whereas
thesecond is highly personal. A section
foreman may refrain from threatening
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anemployee with punishment, because
he thinks that the employee (and per-
haps others in the crew) will become
hostile and uncooperative.
Individuals who are punished form
judgments about whether the punish-
ment was fair, and their perception of
its fairness will guide their responses
to the punishment. It is important that
perceptions of inequity be minimized,
becauseinequity canlead tomanytype

g

of employee behavior that are detri-
mental to the organization and to other
employees, for example, frustration,
apathy, absenteeism, sabotage or theft.
Arvey proposes that judgments about
the fairness of disciplinary actions are
likely to be based on the following: the
individual’s knowledge about the ac-
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tual ruleinfraction committed- whether
the punishment somehow “fits the
crime;” and whether other employees
have committed similar offenses yet
have gone unpunished.”

It is very questionable whether dis-
ciplinary action should be viewed as
an appropriate initial response to most
types of undesired employee behavior.
Its use, however, is more apt to be
viewed as acceptable in situations
where an individual is at high risk of
being seriously harmed if his behavior
is not changed quickly, as when em-
ployees fail to take a safety precaution
that could cost lives.

In comparison to other strategies for
discourag-
ing miners
fromgoing
under un-
supported
roof, the
use of dis-
ciplinary
action is
more diffi-
cult to &
carry out :
effectively -
and is |
m o T ej"
likely to ¢
produce |
various
forms of
undesir-
able em-
ployee re-
sponses. -
The fol-
lowing are
s O m e

S
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Canopy saved the miner in this roof fall

things that might be done to maximize
the effectiveness of this strategy and to
minimize its negative side effects:

* Get input from section foremen and
representatives from the hourly
workforcein formulating policies about
how to deal with people who go under
unsupported roof. Employees are less
likely to object to the use of disciplinary
actions whenemployeerepresentatives
have voiced their support for it.

e An unambiguous policy on the
organization’s expectations concerning
employee safety-related behavior is
needed. This policy should clearly de-
lineate the conditions under which
negative sanctions will be applied,
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should explain why it is important to
the company and the employee that
people do not go under unsupported
roof, and should be communicated to
the workers on a regular basis.

¢ Section foremen should be trained in
the proper procedures for correcting
unsafeemployeebehavior. They should
be shown role models interacting with
miners who are found doing some-
thing under unsupported roof, and
should participate in role-playing ex-
ercises on how to handle this situation.
It should be explained to foremen how
important it is that they never ignore
miners who they find under unsup-
ported roof. When foremen ignore this
behavior, they may be sending an im-
plicit message to their crew that they
either do not care whether people go

L3

HA inspector seated under canopy modeling position in which the
operator survived a major-roof fall.
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under unsupported roof, or that they
actually condone going under unsup-
ported roof. It is crucial that the rules
are enforced in a consistent manner.

* The disciplinary action should be
applied soon after the infraction.

* The disciplinary action should be
applied fairly and consistently—from
situation to situation and from person
to person.

The costs involved in this strategy
include: the time and resources needed
to formulate the policy and communi-
cate it to the workforce; the costs asso-
ciated with training foremen; the costs
associated with finding and training
replacements for employees who are
disciplined through suspension, termi-
nation or transfer to a different job; and
the costs associated with the reactions
of those whobe-
lieve they have
been unfairly
B disciplined
(work slow-
downs, griev-
ances, absentee-
ism, sabotage).
Another draw-
back to this
strategy is that
it may not be ef-
fective at stop-
ping foremen
who go under
unsupported
roof. Because
higher-level
managers at
most mines are
| seldom present

at underground
work sites, the
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foreman’s behavior is largely
unmonitored.

This strategy should not be the sole
method or the predominant method
for preventing miners from going un-
derunsupported roof. Itshould be used
in conjunction with other strategies.

Fear communication

Fear messages areacommonly used
strategy for encouraging self-protec-
tive behavior. Fear messages may em-
phasize threats to physical safety, emo-
tional health, social functioning, finan-
cial well-being, or other risks. Leventhal
argues that the most effective use of
fear includes a threatening message
followed by appropriate and effective
recommendations.* Those who make
use of fear messages hope that employ-
ees will perceive the recommended
behavior as leading to a reduction of
the threat, and that they will begin
following the recommended actions.

Research shows that these messages
often produce significant changes in
attitudes and intentions to performself-
protective acts (or avoid unsafe acts).
Only a small number of studies have
shown, however, that they had a long-
term impact on behavior. Often, train-
ing designed to increase employees’
fear of an accident has, at best, only a
short-term impact on behavior.

One should not rely too heavily on
fear messages as a means of stopping
miners from going under unsupported
roof. They are likely, however, to be
beneficial for people who have never
before worked underground. To many
new employees, going under unsup-
ported roof is likely to be viewed as a
harmless behavior. Unless someone eX-
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plains some of the basic concepts of
roof support, people who have never
worked underground are apt to have
very little natural inclination to believe
that roof with bolts in it is less likely to
fall on them than roof without bolts or
other supports. It is not intuitively ob-
vious why bolts that are only a few feet
inlengthare effective insupporting the
thousandsof tons of rock thatliesabove.
Also, itis very likely that if they walked
under unsupported roof a few times,
nothing would fallonthem. Thiswould,
unfortunately, tend to make them even
less afraid.

Research suggests that the follow-
ing are likely to maximize the effective-
ness of fear communications:

« The message should attempt toevoke
a high (versus low) level of fear—high
fear of personal injury or death due to
aroof fall accident, and high fear of the
consequences of one’s death or disabil-
ity on one’s family.

« Tt should be made clear that staying
away from unsupported roof is an ef-
fective deterrent to being harmed by a
roof fall.

e The actions that are suggested for
avoiding unsupported roof should be
relatively detailed and specific. The
message needs to show how various
tasks can be performed without expos-
ing oneself to unsupported roof. It
needs to show exactly what types of
situations are likely to cause miners to
go under unsupported roof and how
these situations can be avoided.

e The source of the communication
should have high credibility.

e Face-to-face, two-way forms of com-
munication should be employed (as
well as other forms).
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* Efforts should be made to promote
acceptance of the message by those
who work in underground production
crewsand anyone who supervises these
employees.

The costs involved in this strategy
are minimal. They would include the
time and resources needed to plan and
execute the communication on a peri-
odicbasis. Unfortunately, thereappears
to be very little available in the way of
films or other forms of communication
that are apt to produce a high level of
fear or reluctance to going under un-
supported roof. The Bureau is plan-
ning to generate suitable materials as
part of future research on this issue.

Employee participation

Thereis virtually unanimous agree-
ment among safety experts that em-
ployees should be frequently consulted
for ideas about improving their safety,
and that they should be givenahand in
establishing new safety proceduresand
policies. Because they work under-
ground every day, miners arein a good
position to understand what types of
situations come up that make it tempt-
ing to go underunsupported roof. They
also may have some good ideas about
how these situations could be avoided.

Therefore, it would be beneficial for
mine managers to take advantage of
their employees’ insights into this is-
sue by soliciting their ideas and opin-
ions. Miners should be asked to iden-
tify situations that are likely to tempt
peopletodothings under unsupported
roof, and to suggest what might be
done to prevent these situations from
occurring. This could be accomplished
through interviews, surveys or small
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group discussions.

Survey results may help to reveal
aspectsof equipment, work procedures,
or policies that may inadvertently en-
courage miners to do things under
unsupported roof. Theresults may also
be useful in identifying changes that
would prevent situations from arising
which may tempt miners to continue
that practice. Survey results can also be
a useful means of eliciting group dis-
cussions about the problem and how to
resolve it. Getting people to talk about
the dangers of going under unsup-
ported roof and how to prevent this
behavior would be a valuable supple-
ment to the traditional lecture method
of teaching about this issue.

The costs associated with soliciting
input from the workforce include: the
time and effort that are required to
develop and to administer interviews
or questionnaires; the compilation of
survey results; and the organization of
meetings with employees in order to
discuss the survey findings and their
implications. These costs may add up
to be more sizeable than the costs of the
other strategies reviewed in this ar-
ticle. Several studies onsafety programs
found, however, that the benefits of
obtaining greater employee participa-
tion exceeded the costs.

Management concern

It is crucial that miners actually be-
lieve that upper management does not
want employees to go under unsup-
ported roof under any circumstances.
As DeJoy notes, “attempts to influence
the hazard-related beliefs of employ-
ees and to provide the resources neces-
sary to support safe behavior may not
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management values productivity to the
extent that unsafe behavioristolerated 6 McAfee, R and Winn, A., “The Use of Incentives|

indi 1 d.”2 Thi Feedback to Enhance Work Place Safety: A Critique of the
or even indirectly encouraged. S Literature.” Journal of Safety Research, v. 20, no. 1,1989,
suggests that top-level mine managers  pp-7-1
need to per1od1ca11y voice ﬂ_lelr COM- 7 peters, R. and Wichagen, W., “Human Factors
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to encourage miners to stay away from

unsupported roof and rates them on

each of three dimensions. Although it

may be possible to eliminate some of

the circumstances that prompt people

to go under unsupported roof, it may

be many years before it is possible to

eliminate all of them.
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‘Safety in welding and cutting’

details practices and procedures

ANSI rule covers labeling, ventilation, protective equipment,
and individual responsibilities

By August F. Manz, Director-at-Large, American Welding Society, Miami, Florida

Proper labeling, ventilation, physi-
cal protection and fire prevention are
among the key elements of welding
safety. These points are discussed in
detail in “Safety in Welding and Cut-
ting” (ANSI/ASC Z49.1-88). The latest
edition, published by the American
Welding Society (AWS), isan update of
the 1983 version, and is printed in a
new two-column format—thestandard
is on the left with pertinent commen-
tary on the right.

New labeling

An important, industry-wide label-
ing practice that indicates specific haz-
ard levels is followed in the standard.
In essence, the practice requires that
the signal word:

o “Danger” appear on things that can
kill;

e “Warning” appear on things that can
cause serious harm or injuries;

o “Caution” appear onthingsthat cause
minor injuries.

This three-tier labeling procedure
anticipates the expected ANSI Z535
Standard, which outlines an industry-
wide labeling system.

Following the signal words “dan-
ger,” “warning” or “caution,” which
identify hazard levels, labels describe
the hazard and its consequences and
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list the appropriate precautionary mea-
sures. The AWS “Safety in Welding and
Cutting” standard spells out thesemea-
sures:

“Before use, read and understand
manufacturers’ instructions, Material
Safety Data Sheets (MSDSs), and your
employers’ safety practices.” The stan-
dard points out that MSDSs are re-
quired by OSHA standard 29 CFR
1910.1200. ’

“Keep your head out of fumes.”
Fume plumes are the clearly visible
columns of fumes that rise directly from
the welding or cutting action.

Use enough ventilation, exhaust, or
both to keep fumes and gases from
your breathing zone and the general
area.”

Adequate ventilation is defined by
five factors:

e Volume and configuration of the
spaces in which operations occur;

e Number and type of operations that
generate contaminants;

e Allowable levels of specific toxic or
flammable contaminants which are
generated;

e Natural air flow;

e Location of the welders’, and other
persons’, breathing zones in relation to
the contaminants or sources.

The recommended method to de-
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termine adequate ventilation is to
sample for the composition and quan-
tity of fumes and gases to which per-
sonnel are exposed.

Physical protection
In addition to ventilation, the AWS
standard cites requirements for ad-
equate physical protection.

i
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“Wear correct eye, ear, and body
protection.” Requirements for protec-
tive clothing are detailed; eye and face
protection must comply with ANSI
Standard Z87.1, “Practices for Occupa-
tional and Educational Eye and Face
Protection.” An updated filter selec-
tion guide helps determine the appro-
priate lens shades.

Welding
helmets
with filter
plates pro-
tect against
arc  rays,
w el d
sparks, and
spatter that
strike di-
rectly
against the
helmet. But
they are not
intended to
protect
against slag
chips,
grinding
fragments,
wire wheel
bristles,and
similar haz-
ards that
can bounce
or ricochet
under the
helmet.
Spectacles
with side
shields,
goggles, or
other ap-
propriate

Holmes Safety Association Bulletin



eye protection must be worn to protect
against these hazards.

Protective, flame-resistant gloves
made of leather or other suitable mate-
rials are recommended. Insulated lin-
ings should be used to protect body
areas exposed to high radiant energy.
In production work, flame-resistant
leggings or sheet-metal screensin front
of workers’ legs j — :
provide protection
against sparks and
molten metal in
welding and cut-
ting operations.

Preventing
contamination
Other require-

ments of the new
AWS standard in-
clude special pre-
cautions for work-
ing in confined
spaces. According
to the new com-
mentary, service
equipment must
be located to pre-
vent contamina-
tion of the atmosphere in confined
spaces. This contamination may come
from leaks in gas cylinders or fumes
from welding power sources or similar
equipment.

The standard also points out that
brazing furnaces are, in many respects,
a type of confined space. Brazing fur-
naces employ a variety of atmospheres
to exclude oxygen during the brazing
process. Potential hazards in operating
brazing furnaces are:

e Personnel entering or working in
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adjacent areas may be asphyxiated
where there is insufficient oxygen in
the atmosphere to support life.

* Explosive mixtures of flammable gas
and air can develop within the fur-
naces during generation or venting of
atmospheres in them.

e Hazardous fumes or gases can accu-
mulate in the work area due to the
~y brazing process.

Individuals

responsible
Job supervisors
playakeyrolein pro-
viding a safe work
site by making sure
that conditions re-
main safe and ready
for use. This can be
aided by installing a
mandatory
“hotwork” authori-
zation program.
“Hotwork” is de-
fined in the standard
as any work involv-
ing burning, weld-
| ing, or similar fire-
4 producing opera-

tions.

Managers, job supervisors, and
welders must be certain that there is
fire protection equipment around weld-
ing and cutting sites. Supervisors
should assign fire watchers as needed.

Fire watchers, as explained in the
AWS standard, are persons assigned to
work with welders to watch for fires
resulting from welding, cutting, and
brazingoperations. Thestandard states
that fire watchers, especially, must
watch for fires in areas not readily ob-
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served by welders, such as on opposite
sides of walls, levels below, or hidden
areas. They also must observe work
areas for at least half an hour after the
welders have left.

As many know, safety is a responsi-
bility shared among managers, super-
visorsand welders. Atthe highestlevel,
management should ensure that su-
pervisors and workers are trained in
proper welding safety practices. Su-
pervisors, then, areresponsible for han-
dling equipment and on-site processes

safely. Welders, the third link in the
safety chain, must understand hazards
and safe equipment operations; they
should follow procedures spelled out
in standards, manufacturers’ instruc-
tions, MSDSs, and company policies.
This joint responsibility, fully exercised
by all three parties under the guidance
of the new AWS Z49.1 “Safety in Weld-
ing and Cutting” standard, maximizes
safety.

Reprinted from the May 1990 issue of
Occupational Health & Safety magazine.

Handling and storage of compressed gases

The two common compressed gases
used in the coal industry are oxygen
and acetylene. Propersafety procedures
must be followed to insure the safe use
of these gases. Improper use of oxygen
and acetylene can result in accidents
which cause property damage, injury,
and death. Follow the proper safety
precautions when using, storing, han-
dling, or transporting compressed
gases.

Caution

Check cylinders for proper identifi-
cation. When a cylinder label is not
legible or is missing, the cylinder must
be removed from service and returned
to the supplier.

Secure cylinders during transporta-
tion, storage, and use to prevent acci-
dental falls or movement. Remove the
gauges and cap the cylinders when
transferring from one location to an-
other.

Points to remember
* Oxygenisstored in tanks under pres-
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sure as high as 2,200 pounds per square
inch (P.S.I.).

¢ Always cap and secure the cylinder
when not in use. If the valve is not
protected and is broken off, the sudden
release of pressure may cause the tank
to become airborne.

* A violent fire may occur when oxy-
gen comes in contact with oil, grease,
and fuel. Spontaneous combustion is
alwaysa threat with oxygen, even with-
out the presence of sparks, arc or flame.
* Acetylene cannot be safely com-
pressed above 15 P.S.I

* Acetylene tanks are filled with a po-
rous substance such as asbestos or ce-
ment and saturated with acetone, which
absorbs up to 300 times its volume.

* Maintain acetylene cylinders in an
upright position or with the valve end
raised to a minimum angle of 30 de-
grees to prevent acetone from being
pulled from the cylinder.

e Store cylinders in a cool place and
keep the valve cover on when not in
use.

* Always make methane checks before

Holmes Safety Assaciation Bulletin



lighting torches and then frequently
during use.

 Oxygenand acetyleneshould be used
only in well ventilated.areas.

» Oxygen is not compressed air; do not
refer to it or use it as compressed air.

Remember these safety tips
* Cylinder valves mustbe free of all oil,
grease and dirt.
e Blow out the cylinder valves before
attaching the regulators to the cylin-
ders by slightly opening the valve.
* Release the adjusting screw on the
regulator before opening the valve.
e Stand to one side of the regulator
before opening the cylinder valve.
* Open the cylinder valve slowly.
* Purge the oxygenand acetylene hoses
individually before lighting the torch.
e Light the acetylene before opening
the oxygen valve on the torch.
* Never use oil on regulators, torches,
fittings, or other equipment in contact
with oxygen.
» Do not use oxygen as a substitute for
air.
e Check for methane. Keep work area
free of anything that will burn. Have
firefighting equipment available.
e Never use gas from a cylinder with-
out a regulator.
e Always secure cylinders before re-
moving cap.
* Always close valves on empty cylin-
ders.
e Check work area for smoldering or
burning materials after use.

Compressed gases safety quiz

Indicate whether answer is true or false.
1. Use of compressed gases is not haz-
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hoto by William

ardous when proper safety procedures
are followed.

2.Itis not necessary to secure cylinders
during transportation.
3.Oxygenisstored intanks under pres-
sures as high as 2,200 P.S.L

4. Oxygen will spontaneously combust
without the presence of a flame.

5. Acetylene tanks are filled with a po-
rous substance such as asbestos or ce-
ment and saturated with acetone.

6. Acetylene cylinders can be in a flat
position during use.
7.Protectiveequipment should beworn
when cutting or welding.

8. Fire-fighting materials should be
available before starting, cutting, or
welding operations.

9. Methane tests should be made only
during welding and burning opera-
tions.

10. Cylinder valves should be blown
out before attaching the regulators.

ANSWERS:1.F:2.F;3.T;4.T;5.T;6.F;7.T; 8. T; 9.
F;10.T.

Reprinted from the August 1988 issue of Topic-of-the-
Month published by Virginia Department of Mines.
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Fatal powered haulage accident

GENERALINFORMATION: A57-
year-old truck driver with 20 years of
experience was fatally injured when he
was run over by a backing-up dump
truck.

The operation was a county-owned
pit with a pumice and screening plant
for cinder material onland leased from
the Federal Government. A total of 15
persons were employed at the pit at
any given time. The intermittent op-
eration worked one, 8-hour shift, 5days
a week.

The cinder material was pushed
down the slope of the mountain with a
dozer to a stockpile area near the main
hopper. A front-end loader was used to
feed the plant from the stockpiled ma-
terial. The material was transferred by
conveyors, scteened and conveyed to
strategic stockpiles. The different sized
materials were then transported by
truck to various parts of the county.

DESCRIPTION OFACCIDENT:A
dozer operator stated he arrived at the
pit on the morning of the accident
around 6:45 a.m. He checked out and
started the dozer to let it warm-up, and
then walked up on a pile of dirty cin-
ders next to where the dozer was
parked. The dozer operator also stated
he saw the victim arrive for work at
7:00 a.m.
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Around 7:25 a.m., the dozer opera-
tor walked down the cinder pile to-
wards his dozer when he saw another
truck driver arrive in his truck, stop
and thenstart toback upintothe cinder
pit. The dozer operator did not notice
anything until he reached the dozer
and glanced over towards the truck
and saw the victim lying on the ground
in front of the truck. The dozer opera-
tor and the truck driver immediately
went to assist the victim.

The truck driver stated he could not
see very well when backing into the pit
because the sun was just coming up
and wasreflectinginto hiseyes through
the rear view mirrors.

Because there were no witnesses to
the accident, it was believed that the
victim walked behind the backing truck
towards a front-end loader he planned
to use to load his truck. It was also
believed that the victim was distracted
and was looking away from the back-
ing truck, perhaps in the direction of
the dozer operator, when he was struck
and run over.

The truck driver used his truck ra-
dio to notify the county roads dis-
patcher to call an ambulance, which
arrived at approximately 7:45 a.m. The
victim was given first aid by the ambu-
lance crew and transported to the hos-
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Metal and Nonmetal mine fatalities to date — thru 03-10-92
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pital where he died at 9:51 a.m. from
massive crushing injuries.

CONCLUSION: The cause of the
accident was the inoperable back-up
alarm failing to warn the victim of
approaching danger. A contributing
cause was the victim placing himselfin

a hazardous position (in the pathway
of a backing truck).
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Part 2 of 3

Specific body area injuries
Nose hleed, dental, and chest injuries

Nosebleeds

Severe nosebleed frightens the vic-
timand often challenges thefirstaider’s
skill. Most nosebleeds are self-limited
and seldom require medical attention.
However, in cases with head or neck
injuries, stabilize the head and neck for
protection. Insome cases, enoughblood
could be lost to cause shock.

Types of nosebleeds
o Anterior (front of nose). The most
common (90%); bleeds out of one nos-
tril.
e Posterior (back of nose). Massive
bleeding backward into the mouth or
down the back of the throat; bleeding
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starts on one side, then comes out of
both nostrils and down the throat; seri-
ous and requires medical attention.

First aid

Most anterior (front of nose) nose-
bleeds can be stopped by these simple
procedures:
e Reassure and keep the victim quiet.
Though a large amount of blood may
appear to have been lost, most nose-
bleeds are not serious.
 Keep the victim in a sitting position
to reduce blood pressure.
* Keep the victim’s head tilted slightly
forward so that the blood can run out
the front of the nose, not down the back
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of the throat, which may cause choking
or nausea and vomiting. The vomit
could be inhaled into the lungs.

* If a foreign object in the nose is sus-
pected, look into the nose, but do not
probe with a finger or swab.

e With thumb and forefinger, apply
steady pressure to both nostrils for 5
minutes before releasing. Remind the
victim to breathe through his or her
mouth and to spit out any accumulated
blood.

» If bleeding persists, have the victim
gently blow the nose to remove any
clots and excess blood, and to mini-
mize sneezing. This allows new clotsto
form. Then, press the nostrils again for
5 minutes.

* Some experts recommend gently plac-
ing inside the bleeding nostril a cotton
ball that has been soaked in hydrogen
peroxide, anasaldecongestant, or plain
water. Sometimes lack of time or mate-
rials prevent using this procedure.

* Some authorities suggest placing a
roll of gauze (diameter of a pencil in
size) between the upper lip and teeth
and pressing against it with your fin-
gers to stop the blood flow.

* Apply ice over the nose to help con-
trol bleeding.

e If the victim is unconscious, place the
victim on his or her side to prevent
inhaling of blood and attempt the pro-
cedures in the above list.

e Seek medical attention if any of the
following occurs:

1. The nostril pinching does not stop
the bleeding after a second attempt.
2. Signs and symptoms suggest a pos-
terior source of bleeding.

3. The victim has high blood pressure,
is taking anticoagulants (blood
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thinners) or large doses of aspirin.

4. Bleeding occurs after a blow to the
nose (suspect a broken nose). Most
nosebleed victims never need medical
care since nosebleeds are self-limited,
and the victim can control the bleed-
ing.

Care after a nosehleed

After anosebleed has stopped, sug-
gest to the victim:
1. Sneeze through an open mouth, if
there is a need to sneeze. _
2. Avoid bending over or too much
physical exertion.
3. Elevate the head with two pillows
when lying down.
4. Keep the nostrils moist by applying
a little petroleum jelly just inside the
nostril for a week; increase the humid-
ity in the bedroom during the winter
months with a cold-mist humidifier.
5. Avoid picking or rubbing the nose.
6. Avoid hot drinks and alcoholic bev-
erages for a week.
7. Avoid smoking or taking aspirin for
a week.

Dental injuries
The following first aid procedures
provide temporary relief for dental
emergencies, but it isimportant to con-
sult with a dentist as soon as possible.

Objects wedged between teeth
¢ Attempt to remove the object with
dental floss. Guide the floss in carefully
so the gum tissue is not injured.
* Do not use a sharp or pointed tool to
remove the object. If unsuccessful, take
the victim to a dentist.
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Bitten lip or tongue
Apply direct pressure to the bleed-
ing area with a sterile gauze or clean
cloth. If the lip is swollen, apply a cold
compress. Take the victim to a hospital
emergency room if the bleeding per-
sists or if the bite is severe.

Knocked-out tooth

More than 2 million teeth are acci-
dentally knocked out in the United
States each year. More than 90% of
them can be saved with the proper
treatment.
* When a permanent tooth is com-
pletely knocked out, save it and takeit,
along with the victim, to the dentist
immediately. With proper first aid pro-
cedures, the tooth may be successfully
reimplanted in the socket.
* Do not put the toothin mouthwash or
alcohol or scrub it with abrasives or
chemicals. And do not touch the root of
the tooth.
» Place the tooth in a cup of cold whole
milk. Avoid low fat or powdered milk
or milk byproducts such as yogurt.
* Take the victim and tooth to a dentist
immediately (within 30 minutes). Some
experts recommend that the tooth be
placed in the victim’s mouth to keep it
moist until dental treatment is avail-
able. This method, though convenient,
presents therisk, especially in children,
of the tooth being accidentally swal-
lowed.
* A partially extracted tooth can be
pushed into place without rinsing the
tooth. Then seek a dentist so the loose
tooth can be stabilized.
* If in remote areas with no dentist
nearby, replant a knocked-out tooth by
first running cool water over it to clean
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away debris (do not scrub the tooth),
and then by gently repositioning it in
the socket, using adjacent teeth as a
guide. Push the tooth so the top is even
with the adjacent teeth. Successful re-
planting occurs best within 30 minutes
of the accident. See a dentist as soon as
possible.

Broken tooth
e Immediate attention is necessary
when a tooth breaks since it may need
to be extracted. Attempt to clean any
dirt, blood, and debris from the injured
area with a sterile gauze or clean cloth
and warm water.
* Apply a cold compress on the face
next to the injured tooth to minimize
swelling.
e If ajaw fracture is suspected, immo-
bilize the jaw by any available means—
placeascarf, handkerchief, tie, or towel
over and under the chin, and tie the
ends on top of the victim’s head. In
either case, immediately take the vic-
timto an oral surgeon or hospital emer-
gency room.

Toothache
* Rinse the mouth vigorously with
warm water to clean out debris.
- Use dental floss to remove any food
that might be trapped between the
teeth.
* Do not place aspirin on the aching
tooth or gum tissues.
e If a cavity is present, insert a small
cotton ball soaked in oil of cloves (eu-
genol). Do not cover a cavity with cot-
ton if there is any pus discharge or
facial swelling. See a dentist as soon as
possible.
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Although temporary relief can be
provided in most dental emergencies,
by all means, when in doubt, consult a
dentist as soon as possible.

Chest injuries

Chest wounds may be either open
or closed. Open chest wounds are
caused by penetrating objects. Closed
chest wounds result from blunt blows.

Signs and sympioms

Important signs of chest injuries in-
clude:
e Pain at the injury site
e Breathing difficulty
* Blueness of thelips and / or fingernail
beds, indicating oxygen deficiency
(cyanosis)
 Coughing or spitting up blood
* Bruising or an open chest wound
e Failure of one or both sides of the
chest to expand normally when inhal-
ing

Types of chest injuries and first aid

Rib fracture. The victim can usually
point out the injury’s exact location.
Deep breathing, coughing, or move-
ment is usually quite painful. There
may or may not be a rib deformity,
bruise, or laceration of the area. Short-
ness of breath, severe coughing, or
coughing up blood all indicate a major
injury rather than a simplerib fracture.

Do not bind, strap, or tape a rib
fracture. Such wrapping predisposes
the victim to pneumonia. Instead, the
victim can hold a pillow against the
injured area. Instruct the victim to take
deep breaths to prevent pneumonia.
With multiple rib fractures, the victim
may be more comfortable with the arm
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strapped to the chest with a sling and
several swathes.

Flail chest. A rib fracture involving
three or more adjacent ribs that are
brokenin more than one placeisknown
as a flail chest and represents a serious
injury. The chest wall may move in the
opposite direction to the rest of the
chest wall during breathing (called
paradoxical breathing). Stabilize the
ribs by holding a pillow against them
to improve breathing. Place the victim
in a semi-sitting position, inclined to
the injured side to assist breathing.

Penetrating wound. This wound
must be closed quickly to prevent out-
side air from entering the chest cavity.
Donotremove orattempttoremovean
impaled object because bleeding and
air in the chest cavity can occur. Stabi-
lize the objectin place with bulky dress-
ings and pads.

Sucking chestwound. Have the vic-
tim take abreath and let it out; then seal
the wound with anything available to
stop air from entering the chest cavity.
A household plastic wrap folded sev-
eral times works well, or you can use
your hand. Be sure that the wrap is
several inches wider than the wound.
Place a dressing over the plastic wrap,
and tape it in place, leaving one corner
untaped. This creates a flutter valve
that prevents air from being trapped in
the chest cavity. If the victim has trouble
breathing, remove the plastic cover to
let all air escape, then reapply.

Reprinted from the National Safety Council’s publication:
First Aid and CPR; Level 2.

First Aid Institute, National Safety Council,

444 N. Michigan Ave., Chicago, IL 60611.
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First aid quiz
Nosebleeds
Choose the best techniques for control-
ling most nosebleeds.
1. A. Place victim in a sitting position.
B. Position victim lying down.
2. A.Keep the head tilted or slightly
backward.
B. Keep the head tilted slightly for-
ward.
3. A. Pinch both nostrils for 5 minutes.
B. Pinch only one nostril for 60 sec-
onds.
4. A. Always seek medical attention.
B. Seek medical attention for those
taking blood thinners, large doses of as-
pirin, or those with high blood pressure.
ANSWERS: 1.A; 2.B; 3.A; 4.B

Dental injuries
Mark each statement true (T) or false
(F).
1. Use dental floss rather than a tooth-
pick to remove an object stuck between
teeth.
2. If a tooth is knocked out, attempt re-
implantation (placing tooth back in the
socket) if you are in a remote area with
no dentists nearby.
3. Clean and scrub the tooth before at-
tempting to reimplant.
4. Put the knocked-out tooth in mouth-
wash or alcohol to preserve it.
ANSWERS: 1.T; 2.T; 3.F; 4.F

Chest injuries
Mark each statement yes (Y) or no (N).
1. Which of the following actions serve as
effective immediate first aid for a sucking
chest wound?
A. Removea penetrating object fromthe
chest.
B. Apply a sterile or clean dressing
loosely over the wound.
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C. Leave the wound uncovered.
D. Tape a piece of plastic tightly over

the wound.
ANSWERS: A.N; B.Y; C.N; D.N

Check (V) the appropriate action(s).
1. If the victim has trouble breathing after
you have taped a piece of plastic over a
sucking chest wound, you should:

A. Apply a second piece of plastic over
the first.

B. Removethe plastic covering from the
wound to allow air to escape from the
chest cavity and then reapply.

C. Leave the plastic in place and check

breathing.
ANSWERS: A.N; B.Y; C.N

Complete the following statements.

1. The aim of first aid for a sucking chest
wound is to:

A. Not cover the wound.

B. Cover the chest’s hole immediately to
prevent air from entering the chest.

2. The aim of first aid for a flail chest is to:
A. Stabilize the injured chest wall.

B. Not bind the injured chest since bind-

ing interferes with breathing.
ANSWERS: 1.B; 2. B

Choose the best answer.

1. Which of the following materials,

when taped at the edges, would make an
effective covering for a sucking chest wound?
A. Clear plastic wrap

B. A large gauze dressing

C. A wash cloth

D. A pillow case

2. Flail chest signs and symptoms include:
A. Blood oozing from the injury site

B. Pain when breathing

C. Neck injury

D. Abnormal movement of part of the

chest wall during breathing
ANSWERS: 1.4; 2.BD
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Technical fraining @5’ mine disasters may be adequate, but

5

management preparedness is lacking

By Arthur P. Sanda

The question was simple enough:
“Inyour opinion and experience, is the
United States’ coal industry prepared
to respond to an emergency?” Despite
its simplicity, the question became the
first and last question of numerous in-
terviews, because the responses to the
repeated query seldom answered the
question. When pressed, the almost
universal comment was: “If [ had an
opinion, it would be ‘I don’t think so.’
But I really don’t know.”

The Mine Safety and Health Ad-
ministration (MSHA) believes that it is
prepared, now. The Bureau of Mines is
working on it. West Virginia Univer-
sity has worked on it and its Extension
Service is training miners for it. But the
status of industry preparedness re-
mains elusive.

MSHA—which once had rolling
squads of rescue expertsliterally living
in railroad cars—until recently could
not have given any more of a definitive
response to the question. What had
been lacking, and apparently many
believe still is, in the industry is a com-
prehensive mine emergency manage-
ment plan.

One result of the MSHA internal
review of its handling of the Pyro min-
ing disaster (see associated article) was
the replacement of individual district
office response programs with one that
is agency-wide, including the head-
quarters group.
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In developing the MSHA program,
William J. Tattersall, assistant secretary
of labor, enlisted the aid of industries
outside the coal industry. “These usu-
ally are tightly guarded secrets within
companies,” Tattersall explained, “but
there were those who were willing to
share their emergency response pro-
grams with us. In industry, any com-
pany that does not have such a pro-
gram has not sent their people to any
Harvard-type advanced management
courses.”

In pursuing the question of how
MSHA shares its program with the in-
dustry, the assistant secretary offers,
“We would be happy to work with
them, but there is no present means
with which to force the industry to
develop their own programs.”

Not required

Under the Federal Mine Safety and
Health Act, coal mine operators must
have MSHA-approved plans covering
ventilation, roof support and evacua-
tion. But, for the present, there are no
regulationsrequiring MSHA-approved
emergency response programs. Insuch
situations, however, rescue plans must
have MSHA concurrence and, should
MSHA determine that the effort is be-
ing mishandled, the agency can assert
its authority and fully take over the
operation.

With its new response program in
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place, and feeling it proved itself in the
handling of the Granny Rose Coal Co.
Big Mama mine explosion earlier this
year, MSHA is confident of its ability to
fulfill its responsibilities in an emer-
gency situation. But what about the
mining companies?

According to MSHA, most, if notall,
major coal companies have emergency
response programs in place. Of con-
cern to them, however, is the degree to
which those plans are implemented or
understood at the mine level. All too
often, they say, an emergency plan at
the mine is little more than a list of
telephone numbers of whom to call
and in what order. Further, it is as-
sumed that the smaller the operation,
the more limited the resources and,
therefore, the worse the preparedness.

Shifting concern
With mine rescue team availability
mandatory under the act, and with re-
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sources still available within MSHA,
the concern now appears to be less
with the industry’s technical ability to
handle emergencies. Numerous pro-
grams exist to enhance that. Individual,
state, and MSHA-sponsored meets are
designed to develop teamwork, coor-
dination, confidence and some experi-
ence through simulation. The West Vir-
ginia University Mining and Fire Ex-
tension Services have developed a train-
ing program reminiscent of the old
underground fire brigades and there
are continuing training activities at the
MSHA Academy in Beckley, West Vir-
ginia, as well as within several indi-
vidual companies.

With the acceptance of hands-on,
how-to programs, the concern today is
shifting to a company’s ability to man-
age the surface aspects of an emer-
gency.

In 1986, the West Virginia Univer-
sity Mining Extension Service com-
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pleted work on a 5-year U.S. Bureau of
Mines contract to develop a compre-
hensive mine rescue training program.
This developed into a series of mod-
ules designed to meet the requirements
of 30 CFR Part 49, a program still avail-
able through MSHA.

In addition, the contract called for
the development of amanagement ver-
sion of the mine rescue series. Today,
the I-module program generally is re-
ferred to as a generic mine emergency
preparedness program. In an effort to
convey the information and availabil-
ity of the program to the industry, 10
technology transfer workshops were
held in five states: West Virginia, Colo-
rado, Pennsylvania, Missouri, and Ari-
zona. More than 100 mining and min-
ing-related companies were repre-
sented.

According to the project director,
Ron Althouse of West Virginia Univer-
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sity, “It took 14 to 18 months of vigor-
ous work from day one to completion,
and then forever to keep the program
viable. The difficulty is in getting the
information to those who make the
decisions.

“Almostany operator really doesn’t
know as well as the experts how to put
together the means with which to meet
an underground crisis,” he continued.
“The industry as a whole has not paid
attention to crisis management. Their
people are not prepared. But, there are
enough people out there who want to
do something. They just don’t know
how. The trickis to identify them, iden-
tify the something, and then develop
the how.”

Non-coal application

In a related effort, in 1985, the State
of Arizona contracted with the Bureau
of Mines (Bureau) to develop an emer-
gency response program for small and
remote mines. (Under the federal act,
with the approval of the MSHA district
manager, such mines could obtain
waivers to the requirement that each
mine must have two mine rescue teams
within 2 hours ground transportation
time.)

“The program elements were all
encompassing,” explained Jim Peay,
supervisory engineering psychologist
and the Bureau’s technical project di-
rector on the mine emergency prepared-
ness program contract with the West
Virginia University Extension Service.
“It addressed planning, communica-
tions, transportation, equipment de-
ployment, training and institutionaliz-
ing other procedures— meaning how
the program will be continued upon
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completion of the Bureau’s involve-
ment. The intent was to marshal all
available resources and work out an
emergency response plan. This in-
volved state and federal regulatory
agencies, local and state law enforce-
ment departments, associations, pri-
vate industry and even the U.S. Air
Force.”

Follow-up audits found emergency
response equipment was being kept in
good order and that the rescue units
were capable of responding toanemer-
gency, Peay noted. “It was about as
successful a demonstration project as
one gets,” he said. “There were more
resources available than people real-
ized, it’s just that no study had been
made. While this was not a coal mining
project, developing the cooperationand

the inter-agency communications sys-
tem used is applicable to coal.”

While he said that he doesn’t know
how many coal companies are prepared
for an emergency, Peay said he does
knowseveral have done extensive plan-
ning. “How many or how well compa-
nies are prepared, I don’t know,” he
explained. “I do feel the industry is
improving continuously in terms of
preparedness and that it is concerned
with loss control.”

The Red Adairs
Theindustry’s successin transform-
ing disasters from the everyday to the
unusual is itself creating a problem.
With fewer disasters, and the passage
of time, those who are experienced in
managing emergencies are becoming

. Several years,‘ ago, Jim Walter Re-
sources (JWR) Inc. held its first aid
capabilities up tothemirrorand didn’t
like what it saw. Today, following an

teer programs, the company basks in
its own reflection.

“In doing a self-audit, we realized
our first aid program simply wasn’t
what it should have been,” offered
Art Sullivan, general manager—
safety. “To improve that situation, we
started with the premise that we had
to realize we could not totally elimi-
nate accidents from coal mining, but
we could make the first aid available
to our 2,700 employees the best pos-
sible.”

extensive and continuing effort in
basic training and advanced volun-

Jlm Walter trains F|rst Responders

Under the direction of first a1d ’:
trainer Dale Byram, JWR established
a three-tiered program. The first tier .

involved an updated and improved

first aid course for the mandatory 8-
hour annual refresher training; the
second, a more advanced First Re-
sponder Program; and the third, a
highly trained Emergency Medical
Team.

First responders trained
beyond first aid }
As the name implies, the First Re-
sponder Program consists of volun-
teers—nearly 200 men and women—
who have been trained beyond the
mandatory firstaid practicesand who
would be the first to be called to an
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fewer. Recognizing this, the Bureau has
undertaken a new project which may
someday developinto computer-based
expert systems, a “Red Adair” on dis-
kette.

The two-phase project calls for
searching available literature on min-
ing and non-mining emergencies and
taped interviews with a select group of
industry and agency personnel. Start-
ing with just five such experienced
people withinMSHA, Bureau research-
ers have developed a list of 60 people,
equally divided between active and
retired, who, because of the frequency
with which their names were men-
tioned in early interviews, are believed
or accepted to be experts in the field.

Fromthis group,abouthalf of which
actually will be involved, interviewers

hope to create a history of how previ-
ous emergencies were managed and
how they might have been or should
have been. The interviews began in
November 1989 and are expected to be
completed within 2 years. In the mean-
time, transcription and publication of
completed interviews will begin next
year.

According to Jim Peay, they arelook-
ing for two products out of this project:
first an oral history, so that these expe-
riences are not lost, and then, when
combined with information garnered
from various publications, a resultant
body of knowledge to be put into a
decision-making aid.

If it does develop into a computer-
based system, it’s probable the expert
information would be added to site-

_accident, unless, of course, more ad-
- vanced medical treatment was readlly
available. -
~ Theprogramkicks offwith weekly
~ all-day classroom sessions over a 5-
week period. These sessions include
- classroom work, lectures, work as-
~ signments and weekly testing of
hands-on skills. To remain in the pro-
gram, each volunteer must maintain
at least a 70% average and must pass
- afinal examination on all the material
- covered. Having done that, the candi-
- dates ride 8 hours with the local am-
- bulance service before receiving their
orange First Responderhard hats. The
orange color was chosen to give both
high visibility and quick recognition.

“A requisite of this program,”

Byram explamed ‘is a commitment
on the part of the volunteer to re-
spond to an emergency and to apply
theskills he orshe hasacquired. That’s
not easy in this age with the fear of
AIDS. Although we teach every pre-
caution, that still takes commitment
and courage.”

‘The advanced first aid techmques
taught in the First Responder Pro-
gram are built on the ABC foundation
taught in the 8-hour refresher course:
airway, breathing and circulation. A
typical scenario at an accident would
be the volunteer applying basic ABC
first aid while a First Responder is
called. The First Responder would
care for the victim until the arrival of
an EMT (Emergency Medical Techni-
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specificinformationsuchas mine plans,
ventilation and roof control plans, geo-
logical conditions and mine atmo-
sphere. In the event of an emergency,
detailed information on changes tak-
ing place within the mine would be
entered into the system. Utilizing the
mine data and the historical base, the
system would assist management by
listing the decisions that must be made
under certain circumstances. The sys-
tem will not be making decisions.

Mine fires
Two projects, a little more hands-on
than heads-up, each in its way is at-
tempting to make the coal industry
more aware of the need to be prepared
to handle a mine fire.
The MSHA Academy and a fire

school jointly conducted by the Fire
and Mining Extension Services of West
Virginia University offer both class-
roominstruction and field work. Train-
ees must negotiate asmoke-filled maze
while wearing self-contained breath-
ingapparatus and using fire extinguish-
ers and high-pressure hoses. Small
teams from participating coal compa-
nies are taught the basics of firefighting,

- predominantly by J.T. Hodges of the

university’s Fire Extension Service.
Equally important is the prelimi-
nary work done by Bill Moser of the
Mining Extension Service. “When a
company contracts with us to present a
class, we insist on an on-site audit of
theirmines,” hesaid. “We want to know
the level of their abilities and the state
of their equipment. We meet with their

cian) or other more advanced profes-
sional medical personnel.

“This usually is on the surface,”
Byram explained. “The first step is
immediate aid. The second is for the
First Responder to assess the situa-
tion to determine if the injury is life or
limb threatening. If it is, the First Re-
sponder requests that an ambulance
or helicopter be waiting for them
when they reach the surface.

“Of prime importance, we want
our peopletobe, and they are, aggres-
sive to the emergency but conserva-
tive toward their capabilities. We train
them to know their limitations and
when to turn things over to a more
highly trained person.”

First responders train for EMT

Those more highly trained indi-
viduals are found in the third tier of
the JWR first aid program, the Emer-
gency Medical Team. In addition to
being First Responders, all the mem-
bers of the eight-man teamare trained
to at least second-level EMTs, with
three of them attaining the rating of
third level. One is now an EMT-para-
medic and another will be later this
year.

Indicative of their expertise, Byram
said that last year the team became
the industry’s first-ever, on-site ad-
vanced life support team to receive
standing orders from a physician.
Under Alabama law, advanced life
support—intravenous fluids and
heart defibrillation—only can be
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top operating people and, with suc-
cess, have broadened their perspective
of existing and potential capabilities.
We teach as much how to be prepared
for a fire as how to fight one.”

Since the program’sinceptionin the
spring of 1987, Moser has visited more
than 50 coal mines and put nearly 500
people through the 2-day course. Next
year, the program will be expanded to
include a more advanced school for
graduates of the course. “The limiting
factor we now face,” he explained, “is
not having a permanent fire training
center where a more comprehensive
course can be conducted. Though, if it
wasn't for the cooperation and gener-
osity of MSHA Academy people, and
the use of their facilities here, there
probably never would have been a

school to begin with. There’s just so
much more that needs to be done.”
The Bureau, at its Lake Lynn re-
search facility, takes a different tack,
offering a 2-day mine fire prepared-
ness program without the hands-on
firefighting, concentrating on demon-
strations of various fire phenomena.
“With our simulated mine facilities
and instrumentation,” explained the
Bureau’s Ron Conti, “we can duplicate
various fire and explosion scenarios,
from methane ignition, to belt fires, to
equipment fires, and we can give our
students an up-front view of a devel-
oping situation. Presently, our goal is
to enhance industry awareness of un-
derground fires, their detection, con-
trol and suppression. In the future, we
hope to expand our 2-day programto 4

given when a second-level EMT or a
paramedic is in direct communica-
tion with a physician. Under stand-
ing orders, advanced life support can
be given while that communicationis
being established. Further, the JWR
team can administer cardiac drugs.
Team members are trained to act
both autonomously and in synchro-
nization. Individually, they are ca-
pable of performing all aspects of first
aid. As a team, each takes a specific
responsibility. For example, in find-
ing an unconscious person, while
some team members ensure that the
area is secure, others perform a pre-
liminary survey of the victim. One
member administers basic ABC first
aid—airway, breathing and circula-
tion—while another checks for bleed-

ing. If necessary, mouth-to-mouth re-
suscitation is begun, which could
advance to cardiopulmonary resusci-
tation (CPR) with the aid of a second
team member. In the meantime, a sec-
ondary survey of the victim is made,
checking for additional injuries such
as broken bones. Finally, bandaging
is completed and the victim is re-
moved from the mine.

EMT’s activities extend to mine rescue

In what JWR believes is another
industry first, the Emergency Medi-
cal Team’s activities also extend to
mine rescue work. All the members
have received mine rescue training
and, as two four-man teams, work in
conjunction with the company’smine
rescue teams, primarily to provide
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days and add open fire pits so that we
can include hands-on experience in
extinguishing fires.”

Additionally, Conti said that they
are proposing that the Bureau conduct
a needs analysis, utilizing data collec-
tion forms now being developed by a
committee. “We plan to survey a num-
ber of miners and to visit various mine
sites to determine the existing level of
comprehension and competence, as
well as preparedness. We hope to have
that information within a year. In the
meantime, we'll continue our program.
We'll be doing something while we
find out where we are.”

Both programs have waiting lists,
despite no widespread publicity or so-
licitations of industry.

Emergency/disaster

As pointed out by a number of
people interviewed for this article, a
mine emergency does not necessarily
equate to a disaster. An emergency can
range from a simple fan outage to a fire
or explosion. From the point of view of
MSHA and the Bureau, it is not so
much the industry’s ability to rise to
the occasion asitisits ability to manage
the occasion—a question only each
company can answer for itself, but one
which many believe the industry must
address.

Reprinted from the November 1990 issue of Coal
magazine. Copyright 1990 by MacLean Hunter
Publications.

advanced life-saving capabilities. In
the event of an emergency, threemedi-
cal team members accompany theres-
cue team to the fresh air base. During
the initial exploration of the mine,
one medical team member becomes
the sixth man on the mine rescue life-
line. If there are people missing, that
member remains with therescueteam
throughout the search. At least two
Emergency Medical Team members
remain atthe fresh air base atalltimes.

The accomplishments of those in-
volved in the first aid programs, as
well as that of the company, have not
gone unnoticed. Among the first who
lauded the program was Milt
Zimmerman, an MSHA supervisory
inspector out of Birmingham, Ala-
bama. “Jim Walter Resources has gone

farbeyond whatisrequired to giveits
people the best first aid possible and
those volunteers providing it have
given unselfishly of themselves and
should be acknowledged. They're
doing a fine job,” Zimmerman said.
Personal recognition, however, is
neither the motivator nor the satisfier
forthesepeople,according toSullivan.
“The advanced Emergency Medical
Team and the First Responders have

‘proven their worth several times in

the most meaningful way possible, in
lives saved and the minimization of
further injury, trauma and suffering
of accident victims. And they’ve done
it in their communities as well as on
the job. Because of them, the reflec-
tion of our first aid program now is
pure Adonis.”
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Study answers questions on health effects of
borax and boric acid

Does boron build up in the body
tissues from exposurein the workplace?
What about effects on male fertility
from borax/boric acid exposure?

The answerisnoinboth cases, based
on data contributed by 17 U.S. Borax
employees in the first study and 610
respondents in the second.

Results of the workplacestudies will
have statistical and scientific value far
beyond thresholds of the Boron and
Wilmington plants. According to an
articlein the company publication, Pio-
neer, international medical and health
journals are to report on the findings.

The absorption study investigated
possible effects of borax exposure and
also the extent of arsenicexposurein 17
employees, who voluntarily stuck to a
rigidly-enforced “healthy” diet,
donned air-monitoring equipmentand
submitted regular blood and urine
samples for analysis over a 1-week pe-
riod.

Measuring levels of boron in blood
and urine following exposure for high,
mediumand low levels of borates gave
clues to whether the body was able to
effectively maintain acceptable boron
levels.

Employees exposed to the highest
levels of boron on the job tested well
within the range found in the general
unexposed U.S. population.

“In short, the body very effectively
excretes boron, and there is no buildup
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in blood or body tissues over time,”
according to the report in Pioneer.

In investigations of trace amounts
of arsenic exposure, levels found were
so low that technicians had trouble
measuring them. Highest levels were
50 to 100 times lower than the OSHA
limit of 10 micrograms. Arsenic occurs
naturally in borate ore.

Recently completed, also, was a
study of the effects of workplace borax
and boric acid exposures on male fertil-
ity. Of 834 eligible employees, 610 chose
to participate.

Rather than showing any fertility
problems, preliminary results indicate
more children are born to spouses of
male employees than would be pre-
dicted based on national birthrate sta-
tistics.

Oneinteresting phenomenonrelated
to gender of children did turn up in the
study. It appears there are more girl
babies than boys born to company
workers at Boron. The national aver-
age predicts that of 1,000 children, 488
will be girls and 512, boys. At Boron,
the figures are closer to 517 girls and
485 boys.

Studies enhance the ability to moni-
tor worker health to ensure safety.

Reprinted from the California Mining Association’s
February 1992 issue of California Mining.
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Secretary’s Message

On February 4, the Holmes Safety
Association (HSA) Executive Commit-
tee met in Charleston, West Virginia to
finalize this year’s annual meeting at
Split Rock, Pennsylvania. The confer-
ence agenda was completed and bro-
chures have been printed and distrib-
uted.

The Executive Committee selected
San Antonio, Texas, as the site of the
1993 annual conference. The confer-
ence will take place June 1-3.

I am proud to announce that the

State of Ohio became our newest state
council. This brings us up to a total of
six state councils.

We are again requesting your assis-
tance in updating the mailing list for
the HSA Bulletin. We have placed a
form on page 1. If you have not done so
already, please complete this form and
return it to me as soon as possible. This
will allow you to continue receiving
the Bulletin without interruption.

Robert Glatter, Secretary

Training Advisory Council members reappointed

All of the members of the advisory
council were reappointed by Univer-
sity of Nebraska at Kearney Chancel-
lor, William Nester, to serve another
year.

“Red” Holmes, who has served on
the council since its beginning, retired
this past year after many years with the
Lyman-Richey Company. He has con-
sented to serve another year with the
council and we appreciate his valuable
input. Thank you, “Red.”

It was decided to add another seat
on the advisory council to include the
current chairman of the Nebraska Con-
creteand Aggregate Association Safety
Committee, Ted Minarick, of Morse
Bluffs. He will serve in that capacity
this year. Ted is the operator of the Bluff
Gravel Co. Welcome, Ted.
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Rick Follmer, with T & F Sand and
Gravel will continue as chairman for
another year, aided by the other mem-
bers:

Tobin Anderson-Overland Sand &
Gravel |
Gary Backhaus-Backus Sand & Gravel
John J. Bode—Werner Construction Co.
Joe Dethloff-Kerford Limestone

Dean Hefti-Greystone Manufacturing
Chris Hunke—Paulsens, Inc.

Jerry Meyer—Consolidated Sand & Gravel
Jim McGee-MSHA, Topeka Field Office

The Nebraska Safety Center wants
to thank all of you, individually and
collectively, for your time and valuable
assistance.

Reprinted from the Winter 1992 issue of the Nebraska
Mine Safety Training Newsletter, Kearney, NE.
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The Mine Safety and Health Administration has developed this “REAP alert”
in an effort to share with coal miners the serious concern caused by the five recent
underground mining fatalities, all of which have been from the fall of roof or rib.
The following is a brief summary of the accidents.

January 1, Tennessee—a conven-
tional mining section was pillar mined
by slabbing the entire pillar. Two crew
members were sitting in an intersec-
tion watching the roof. A large horse-
back (about 20 feet wide) fell, killing
two miners and injuring a third. The
pillar mining plan was not being followed.

February 5, West Virginia—again,
pillar mining was being conducted on
a continuous mining section. A mas-
sive roof fall occurred at an intersec-
tion. The section foreman was killed
and two miners were seriously injured.

February 11, Utah—a miner was
killed on alongwall development sec-
tion that had been experiencing diffi-
cult roof conditions in a fault area. A
portion of the rib and roof fell on the
miner while he was in that area.

February 12, Kentucky—the roof
bolting machine operator was install-
ing resin bolts in a crosscut which had
been cut through, when he was struck
by a section of draw rock which fell
fromtheunsupported area. Therequired
sequence of bolt installation was not fol-
lowed.

February 20, Colorado—the victim
was standing between thelast tworows
of permanent supports, marking places
on the roof for the next row of bolts to
beinstalled. Asection of roof dislodged
between the bolts, knocking the victim
intoan area of unsupported roof, which
fell, killing the miner. |

In 1991, there were 40 underground mine fatalities. Half of these fatalities were
caused by falls of roof or rib. To partially answer why, think about the following:
* Five of the miners went inby permanent support!

e In eight miner deaths, the approved roof control plan was not being followed!
» Failure of roof support systems contributed to deaths of three miners!

Effective training is an important consideration in preventing roof fall accidents!
Please consider the above three points as they relate to your mine and ensure:
¢ the training program fully addresses all aspects of roof control,

* all miners are committed to rigidly following the roof control plan, and
* no miner travels under unsupported roof!
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The last word...

“What a different world this would be if people would only magnify their
blessings the way they do their troubles.”

“One thing you learn the hard way is that there is no easy way.”

“How come diamonds are a girl’s best friend but a man has to settle fora dog.”
“Every advance in civilization started with a stupid question.”

“A minute of action is better than an hour of worry.”

“Keep in mind that the man who makes people laugh secures more friends
than the one who forces them to think.”

“Failure is only the opportunity to begin again, more intelligently.”

“Those who have the most to say usually say it with the fewest words.”

“A sharp tongue and a brilliant mind are never found in the same skull.”
“It doesn’t matter who pays your salary; you are always working for yourself.”

“Love is conceived by the mind, nourished by the heart, and can be killed by
the tongue.”

NOTICE: We welcome any materials that you submit to the Holmes Safety Association
Bulletin. We cannot guarantee that they will be published, but if they are, we will list the
contributor(s). Please let us know what you would like to see more of, or less of, in the Bulletin.

REMINDER: The District Council Safety Competition for 1992 is underway — please remem-
ber that if you are participating this year, you need to mail your quarterly report to:

Mine Safety & Health Administration
Educational Policy and Development
Holmes Safety Association Bulletin
4015 Wilson Boulevard, Room 537
Arlington, Virginia 22203-1984

Phone: (703) 235-1400
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