
BuMines OFR 12-87

PBB7-174512

Amining research contract report
August 1986

DEVELOPMENT AND VALIDATION
OF ACOMPREHENSIVE
MINE RESCUE TEAM
TRAINING PROGRAM

Contract J0308002
West Virginia University

Bureau of Mines Open File Report 12-87

BUREAU OF MINES
UNITED STATES DEPARTMENT OF THE INTERIOR

REPRClQl.K;EO BY
u.s. DEPARTMENTOF COMMERCE

NATIONAL TECHNICAL
IN=ORMATJON SERVICE
SPRtlGFIELD. VA 22161



The views and conclusions contained in this document
are those of the authors and should not be interpreted as
necessarily representing the official policies or
recommendations of the Interior Department's Bureau of
Mines or of the U.S. Government.

Reference to specific brands, equipment, or trade names
in this report is made to facilitate understanding and
does not imply endorsement by the Bureau of Mines.



- 50272-101

4. TItle and Subtitle

Development and Validation of a Comprehensive Mine Rescue Team
Training Program

7. Autl'lor(sl

Ronald Althouse, George Lies, and William Moser
9. PerlDrml... Orpnlzlltion He,... end Add.....

West Virginia University
Mining Extension Service
College of Mineral and Energy Resources
Morgantown, WV 26506-6079

l2. Sponsorinc Orpnization Hame and Addreu

Office of Assistant Director--Mining Research
Bureau of Mines
U.S. Department of the Interior
Washington, DC 20241

15. SUpplementary Hot..

Approved for release Feb. 5, 1987.

5. Report Dllte

Aug. 1986..
L Performln. Orpnizlltlon Rapt. No.

10. PnljectlTask/Worlc Unit Ho.

11. ContrKt(C) or l;rant(G) No.

(C) J0308002
(G)

13. T,.,. til Report .. Period e-,.d

Contract research,
Jan. 1980--June 1986

14.

1.. Abatract (Umit: 200 -nIs)

--'This report discusses the design and development of a comprehensive training
program for Mine Rescue (MR) teams and a management tool for mine emergen~y prepared­
ness. Approved by MSHA in 1984 to meet the requirements for 30 CFR, Part 49, the MR
team training materials are user-ready, provide the principles and practices for both
initial and advanced training, and supply MR teams with problem-solving activities.
The Mine Emergency Preparedness Program (MEPP) is used by management as a tool in the
preparation of company personnel for handling mine emergency operations such as mine
fires, explosions, inundations, and other hazards that require a total response plan,
and encompasses all of the steps from hazard recognition and containment to the involve­
ment of teams in the rescue of survivors and the restoration of mining operations. As
a completely new program, MEPP provides means for anticipatory planning of key initial
steps in the development of procedures that can lead to swift, orderly, and effective
response to a mine emergency. Currently available to the mining industry, these two
resources can bolster the efforts of any mine to deal with underground emergencies, to
promote planning, and prepare personnel for emergency actions.

17. Document Analysis .. o.cnptors
Mining research

Mine disaster
Mine rescue
Mine emergency

Co COSAn FIeld/Group

II. Availability Statement

Release unlimited by NTIS.

(See AHSI-Z39.18)

Mine fires
Miner training
Human factors

It. security Cleu (Thls Report)

Unclassified
2D. SIlcurity c .... (ThIs Pe..)

Unclassified
See Instructlone on "_

3

\

2L No. til ,.....

~O

OPTIONAL FORM 272 (4-77)
(formerly NTIS-35l
Dep.~ til e-rce





FOREWORD

This report was prepared by the Mining Extension Service,
College of Mineral and Energy Resources, West Virginia
University, Morgantown, WV, 26505, under USBM contract number
J0308002. Th~ contact was initiated under the Coal Mine Health
and Safety Program. It was administered under the technical
direction of the Pittsburgh Research Center with Mr. James Peay
acting as Technical Project Officer. Mr M.L. Nowicki was the
contract administrator for the Bureau of Mines. This report is
a summary of the work recently completed as a part of this
contract during the period 1980 to 1986. This report was
submitted by the authors in July 1986.
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DEVELOPMENT AND VALIDATION OF A COMPREHENSIVE

MINE RESCUE TEAM TRAININQ PROORAM

Ronald Althou.e,
Qeorge Lie., and
William Mo••r

ABSTRACT

During the pa.t five y.ar., under contract with the U. S.
Bureau of Mines (BOM Contract ....0308002), We.t Virginia
University's Mining Exten.ion Service (WVU-MES) ha. d•• igned,
developed, and delivered to the mining indu.try a compr.hen.ive
training program for Mine R••cue (!'1R) team. and a management
planning tool for Mine Em.rgencv Pr.p.r.dn•••.

The Mine Re.cue t.am program i ••v.t.maticallv built on a
set of training obJectiv••, back.d up bV content, allowing mine
operators to condu~t team training activitie.. The•• mat.rials
are user-ready, provide the MR principl•• and practic•• for
both initial and advanc.d training, and .upplV t.am. with
exerci ••• g.ared to probl.m-.olving activiti ••.

In addition ~o an in.tructor'. program guide, the eight (8)
module. that compri.e the initial (20 hour) MR training are:
an Introduction to Min. R••cue, an Introduction to Self­
Contained Breathing Apparatu. (SCBA), a ••t of modul•• covering
each approved minimum 2-hour SCBA (i.e., the Draeg.r BO 174-A,
the McCaa, the Aerolox, & the Scott R••cue-Pak), .nd • m.nual
on Auxili.ry ",paratus •• w.ll •• the Ch.mox Auxiliarv SCBA.

Advanced, annual refr••her tr.ining (40 hour) i. covered bV
seven (7) modules that .p.ll-out the principle. and practic ••
needed to .stablish surf.c. org.niz.tion, to h.ndl. min. g.se.
a. well a. mine ventil.tion, to conduct explor.tion, for fir.s,
firefighting, and explo.ions, to r ••cu••urvivor••nd r.cover
bodies, and to accompli.h a min. r.cov.rv.

Approved bV MSHA in 1984 to me.t r.quirem.nt. for 30 CFR,
Part 49, these mat.ri.ls provide a b.sis for tr.iner.'
instruction, for comp.rison of t.am cap.biliti••, for modifying
programs, resource., .nd .ervic•• , and for progr.m pl.nning.
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The Mine Emergencv Preparedness Program (MEPP) is used bV
management a•• tool in the preparation of company personnel
for handling a mine emergency operation. A. a ~hollV new
program, MEPP depend. upon 'evelopment of a Mine Eeergencv
Organization and Emergencv Operation. Procedure.. It a1.0
re~uire. regular .•chedu1ing of drill •• periodic mock
emergencie., and rva1uation of organizational re.ponse. and
progr•• performance beyond re~uired training of mine rescue
t ••••.

MEPP materials are arranged into three sets of guid.s: 1)
the Preparedness Program Sv.tem Quide. include an Executive
Summary, • Program Director'. Quide, Mine Emerg.ncv
Organization, and Em.rgencw Operation. Procedures; 2) the
Emergencv Organization (MEO) U.er'. Quides cover the Rescue and
Advisorv Division, the Technica1/Safeguarding Division, and the
Surface Suppor~ Division; and 3) the Emergencv Procedures
<EOPS) User'. Quide. detail Containment Level Procedure.,
Notification Level Procedures, Mobilization Level Procedur••,
and Deployment Level Proc.dure•.
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I. THE MINE RESCUE TEAM
TRAINING PROGRAM

INTRODUCTION

In cooperation with the U. S. Bureau of Min•• und.r BOM
Contract ~0308002, the W•• t Virginia Univ.r.itv Mining
Extension Service (MES) ha. d.v.lop.d an in.tructional program
that provides trainer. with mat.rial. for mine r ••cu. (!1R) and
recoverV team training d•• ign.d to m••t r.quir••ent•
• stabli.h.d und.r a n.w F.d.ral r.gulation, Titl. 30 of the
Code of F.deral Regulation. (30 CFR), Part 49. Th•••
mat.rials provide a highlV promi.ing cor. af r ••aurc.s ta
prepare r.scue t.ams ta perfarm tha•• ta.k. anticipated during
rescue .nd r.coverv aperatian•.

The d•• ign of th•••••t.rials was ta m••t three
requir.m.nt.. First, training mat.rial. were to be
"u.er-r••dv" for both metal/ nanm.tal and caal mining
operations. Second, it wa. imperative that the in.tructian.l
mat.ri.l. deal lIfi-th the prine ip 1•• and prac.dur•• a-il r.scu.
team performance beVand the initial training traditianallv
assaciated with we.ring and maintaining .am. tvP. of
.el~-contain.d br.athing apparatus (SCBA'.). Third, t.am
training .aterial. w.r. ta int.grat. cant.nt and t.chniqu••,
thev ....r. to affer the appartunitv far t.am. to pragre••
through probl••-salving activiti •• during annual r~r••h.r
cvcle. of team tr.ining.

MINE RESCUE TEAMS

Th. training facu••d an h.r....anat.s from F.deral
regulations. Th. Federal Coal Min. H.alth and Safetv Act of
1969 instituted int.rim .andatarv h.alth and saf.tv standards
and an .xpansion of training pragrams ta pr.v.nt accid.nts and
reduce h.alth risks in the caal industrv. Th.s••tandards are
described in 30 CFR.

At l.ast a. a partial r ••pan•• ta d.velapm.nts und.r the
1969 legi.lation, Cangr••s p••••d the F.d.ral Min. Sa,.tv and
Health Amendments Act 0' 1977. Tbi. Act can.alid.t.d cav.rage
of coal and metal/nonmetal min•• und.r a .ingle law .nd
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introduced re~uirements 'or training 0' individuals working in
all mining industries.

Section 115 0' Title 30, CFR, Part 49 re~uires that each
operator must obtain approval 0' plans to provide 'or the ready
availability 0' rescue teams, and assure that appropriate
e~uipment is avail~lel it also sets up provisions 'or
establishing basic skills and training 'or team .e.bers. The
Federal Register notes that because 0' nthe inherentl~

hazardous nature 0' mine rescue and recovery work and the need
for pro'essionalislII in its per'ormance," mini.al criteria must
be speci'ied lito elI.ure that tea••embers who are available in
the event 0' an emergency be phvsicallv 'it, properlv trained,
and appropria~ely .~uipped. - ( Federal Register, 4'(13'), ~uly

11, 1980)

Earlv esti.ates indicated that industry investment in all
kinds 0' MR instruction would increase bV about 100,000 hours0' training per vear over the next 'ifteen vears, adding
substantially to the cost and .anpower alreadv expended on
about 3.7 million hours 0' sa'etv and health training provided
miners in 1981. Moreover, 'or everV increase 0' a million
hours 0' classroom instruction, an additional 1200 to 1500 new
'ull-time ~ainers would be needed.

Only one-third 0' the current work 'orce 0' trainers had
taken the Mine Sa'etv and Health Administration (MSHA)
trainer's course, and as late as ~ulV' 1980, onlV about 800
persons were listed bV MSHA as certi'ied 'or mine rescue
instruction. Some no longer worked in the industrv (or never
were industrv employed, such as 'ire department, EPA, ar
manu'acturer'. personnel), but according to regulations, ..nv0' those presentlv listed would be -grand'athered" .s ,uali'ied
instructors. According to the Federal Register , there was a
prOJected need 'or about BOO additional teams in the coal
industry and 90 additional teams in the metal/nonmetal
industry, along with an expected 350 new stations in eoal and
50 more stations in the metal nonmetal industry.

Since Part 49 did not r~uire anV prior experience in MR
work 'or instructors, one "Jor contingencv in'luencing the
construction 0' training materials ...as their comprehensibility.
Another wa. scope or coverage su"icient to ensure that
instruction could produce tbe knowledge re,uired to enhance the
capabilities 0' teams to per'orm in an underground .mergencv.
A third 'actor was to provide ade,uate aids and resources to
direct instructions toward practice, dealing .ore with
procedures to be used once a team goes underground in an actual
emergency.
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The Status of Hine Re.cue Training.

We ob.erved a wide ranga of training activities and an
.~uaIIV varied approach to preparation of .aterial. bV
instructor/trainer personnel. On. proc••• that promot.d
training during ••veral month•••ch V••r w.s the .nnu.l r ••cue
contests h.ld bV re.cu•••soci.tions, st.te. or HSHA. Such
training w•• geared to explicit rule••nd "cont••t" procedures.
Teams were .dvised to r.spond to proc.dur.l, "if-then"
situ.tion. (plac.rds) which promot.d .ppropri.t. r ••ction., but
did not ori.nt the tr.ining tow.rd probl ••-.olving work and
rel.ted contingencies .ncount.r.d und.r •••rg.ncV condition•.
On a somewh.t bro.d.r .c.l., the .xisting .m.rg.ncv
prep.r.dn.ss .nd r.spon•• ~.p.bilitv includ.d the notific.tion
of r.scu. te.ms, but did not .nticip.te how .uch t ••ms w.re to
be mobiliz.d, deploved .nd ••n.gad during •••rg.nci ••.

The public h••rings conduct.d bV HSHA prior to promulg.tion
of Part 49 r.gulations refl.ct.d m.nV .r••s of .i.und.rst.nding
as w.ll as points of conflict .mong int.r••t.d p.rti.s. In
general, the fin.l promulg.tion of P.rt 49 r.gul.tions, .nd the
document ration.lizing th.s. r.gul.tions, r.pr•••nt the k.V
points of consensus .nd compromi ••.

Thus, e.rlv in 1981, • common foc.l point of tr.ining w••
team competitian in contest., but th.r. w.r. no .st.bli.h.d,
org.niz.d tr.ining m.t.ri.ls .v.il.bl. which could b. u••d to
prepare t ••ms for underground .merg.ncv .nd r ••cu•.
Inform.tion relevant to min••m.rg.nci.s did .xist, V.t it w.s
not ea.ilv .cc.ssibl.. Although v.riou. p.rsonn.l in industrv
and in government •• w.ll .s .om. con.ult.nt. h.d actu.l
exp.rience with und.rground •••rg.nci•••nd .in. di •••t.rs,
communic.tion wa. f.irlV inform.l, infr.~u.nt, .nd usu.llV
cri.is-driven. It w•••1.0 appar.nt th.t r.scu. often w•• l ••t
in line to r.ceive att.ntion .nd financi.l support from the
industrv.

When the 1977 .mendm.nt. w.r. p••••d, no .v.t••atic,
compl.te bOdV of materi.l cov.ring min. r.cov.rV and r ••cu.
work was .v.il.bl.. P.rt 49, in addition to phv.ical
r.~uirement. for m.mb.r. and • re~uir.d on.-v.ar und.rground
.xp.ri.nc. within the past five v••rs, ••ndat.d that (.) before
s.rving on a te.m, .ach •••b.r would compl.t. an initial,
mini•• l 2O-hour course in the u••, car., .nd m.int.nanc. of
self-cont.in.d br.athing .ppar.tus (SCBA), .nd (b) upon
completion of the initial tr.ining, m.mb.r. would r.c.iv. at
lea.t 40 hour. of refr••h.r training .nnuallv. Part 49.8 al.o
mand.t.d th.t .dvanc.d tr.ining mu.t includ••ine map tr.ining
and ventilation procedur••, but mad. no .ddition.l provisions
for .dv.nced rescue tr.ining and proc.dur.s. MSHA's Office of
Educ.tion .nd Training w.s to pr••cribe .uch tr.ining.
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IDENTIFICATION OF PR~CT RESOURCES

Und.r spon.orship 0' the U.S. Bur••u 0' Min••, WVU'. Mining
Extension S.rvic. w•• to pr.p.r•• s.t 0' tr.ining module., using
the h.lp o~ the N.tion.l Min. R••cu. A••oci.tion (NMRA) which
also w•• und.r Bur.au contr.ct(BOM J030B002) 'or this ••rvic •.

A n.tion.l c.nv••• of MR t •••• h.d 'ound a wid. r.ng. 0'
pr.ctic •• in tT.ining t •••• 'or underground •••rg.nci ••.
Moreov.r, the proJ.cted n••d 'or n.w t ••m••ugg ••t.d th.r.
would b. a d.mand 'or tr.ining new in.tructor. in the
principl•••nd proc.dur•• 0' r ••cu••nd r.cov.rv work, de.pite
the likelihood that ...ub.t.nti.l proportion of thoa••lr••dy
associ.t.d with r ••cu. t ••m. would b. "gr.nd,.th.red" b" I'ISHA
und.r Part 49.B. Fin.ll", the propo••d ••min.rs would ."ord
an opportunit" too promote common tr.ining st.ndard••nd
pr.ctic•• b.tween I'ISHA and v.riou. St.t. tr.ining progra•• and
State-d.signated rescue t.am., which .1.0 vari.d wid.l",
depending upon regulations.

The design of tr.ining mat.ri.l. for t.am instructor. or
trainers would re~uir. input 'rom an .xp.rt pan.l 0' trainers,
team per'orm.rs, .nd man.g.rs .nli.t.d to participat. in the
identi'ic.tion and elaboration 0' r ••cu. and r.cov.r" ta.k •.
Dev.lopment 0' materi.ls .1.0 would b. f.cilitat.d b" t.pping
div.rs. in'ormation pool., .s w.ll as bV obs.rving training
session., .imul.t.d or mock dis.ster., and r.scu. cont.sts.

In addition, I'IES dr.w upon it. pr.vious .xp.ri.nc. in the
production of I'ISHA's H•• lth and S.f.tv Training .odul.s for 30
CFR, P.rt 4B. Earlv in the proJ.ct, MES .c~uir.d a proJ.ct
director. It solicited Unit.d l'Iin. Work.rs 0' A••rica (UPtWA)

leadership to p.rticip.t. in an .dvisorv group tb.t was created
to assure liaison with the NMRA, MSHA, and the industrv a. ".11
as to bridge t.ehnic.l and operation.l di".r.nc.s b.tw.en coal
and m.tal/nonmet.l min... Arrang.m.nts w.r...d. with
manu'.cturer. 0' the NIOSH/MSHA .pprov.d seBA 'or technical
revi." 0' the tr.ining modul.s a ••ociat.d with their e~uipment.

One consider.tion in the 'ormation 0' the adVisor" committ••
w.s to encourage r.pre••ntation 'rom all parti.s ."ect.d bV
Part 49 .nd b" the m.t.rial •.

The committ•• ~. compri••d of the following ••v.n •••b.rs:

~. D. Pitt., S.'et" Sp.ci.list, Arlington, VA,
I'ISHA (Metal/nonm.tal)'

l'I.lcolm Smith, Dir.ctor-C.ntral l'Iin. R••cue, W.llac., ID,
Industr" (M.t.l/nonm.tal);

W.lt.r l'I.gera, Sa'etv Sp.ci.list, Pittsburgh, PA,
I'ISHA (Coal), NMRAJ

~o. l'I.rtin, S•.,.t" Speci.li.t, Denver, CO,
MSHA (l'Ie~al/nonmet.l);
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Robert Barrett, Vic. Pr•• id.nt, Wilmore Coal, Windb.r, PA,
Indu.tr~ CCoal), NMRA;

Earne.t T.a.ter, JIISHA, Arlington, VA, ~; and
Rob McQ••, Offic. of D••p Min. Saf.t~, Uniontown, PA,

Cli.it.d participation) P.nn.~lvania, NMRA.

Final t.chnic.al approval wa. to b••ad. b~ MBHA. In
addition, the tTaining modul•• w.r. to b. forward.d for r.vi.w
b\l Union r.pre••n.tati v•• and indu.tr~ a ••oc iation••uch a. the
Bituminuou. Coal O~.rator. A••ociation and the American Mining
Cong,.•••.

Th. i_.diat. p,.obl .... facing the g,.oup ...,..: Ca) the
ef'.ct. 0' g.ogr.,hical dif,.,..nc •• in mining on ,.••cu. and
"ecove,.~; Cb) the .ff.ct. of differ.nt mining method.; Cc) the
re~uir.ment. of coal mining v.,..u. m.tal/nanmetal mining in
regard to te,..inolog\l' .V.tem. and proc.dur••, a. w.ll a.
historical diff.r.nc••; and Cd) the l.v.l of profici.nc~ fo,.
instructor c.rtification.

Du,.ing .ite vi.it. to ••v.,.al 1II•• tern t,.aining op.,.ation.,
competition., and min••, ... di.cov.r.d that two condition.
often facing th••• min. re.c.u. program. w.r.: Ca) r.mot.n•••
of min. operations and Cb) re.cu. and r.cov.r~ action.,
e.p.ciall~ among metal/nonmetal min••, which l.d to a diff.rent
training .tructu,.e.

On. practic. to accamodat. to both r ••ot.n••• and training
need. ilia. to pool team., r ••ourc••, and financ •• to provide
coverage to a min.ing a,..a b\l op.rating out of a c.ntral
location. Thi. m.ant that a p.rman.nt .ta~f aaintain.d the
c.nt,.al .t.tion, guid.d training .ffort., promot.d
participation among min.r., and r.fl.ct.d manag••~t
commitm.nt. through advi.or~ action. and .up.rvi.or~

inve.tments in t,.aining •••rci.... Th. ov.rall control of the
mine rescue .~.t.m •••m.d to work und.r th••• condition.. In
some are••, we .ncounter.d r ••cu••v.tem. IIIhich lII.re virtually
synonymous with voluntar\l .merg.nc\l action. throughout the
communiti •• Cfir., em."g.nc~ ••dical ••rvic., and .0 on).

In addition to lit.ratur•••a,.ch ••, to on-.it. ob ••rvations
at min••, .nd follow-up int.,.view. with MR p.,..onn.l, furthe,.
info,.m.tion cam. f,.om two oth.r .ourc... Fir.t, a l.tt.,.
e.plaining the p"oJ.ct accompani.d a nationwide .ail.d
~ue.tionnai,.e to the mining indu.t,.~. S.cond, •••ting. w.,.e
conduct.d .t ••ve,.al location. acro•• the nation to ••plain the
proJect, collect information and g.t input from k.~ figu,. ••
involv.d in~. Ba••d on this info,..ation, the co_ittee
decided that the ..t.rial. p.rtaining to the 40 hour
advanced/,..fre.her training would b. p,..par.d in twa ••,.i •• :
one for u•• in coal mining op.ration., and the ath.,. in
metal/nonmetal ope,.ation•.
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TEAM FUNCTIONS, TRAININQ OBJECTIVES
AND MATERIAL DEVELOPMENT

Rescue Team Functions

Wh.t .re the functions of • min. r ••cu. t ••• <MAT)? Four
maJor 'unctions are rend.r.d bV min. r ••cu. team•. Th. MAT: 1)
k.ep. the SCBA'••nd .~uip••nt r ••dy for • di •••t.rl 2) i.
org.niz.d to perform the .p.cific t •••• n.c ••••ry to r ••cu.
miners, recover victims, or r ••tor. the min., 3) function••s
only one org.niz.tion.l .ub.y.t.m und.r command of the tot.l
.mergency organiz.tion th.t mu.t b. u••d during r ••cu••nd
recovery .ft.r • di.ast.r or .in. em.rg.ncv, .nd 4) h•• an
ongoing training compon.nt and c.n tr.in n.~ r.cruit••• w.ll
a. upgr.d••~uip.ent. If th••• • r • • mong the for.-o.t
functions of any MRT, how do•• the d.v.lop••nt of tr.ining
m.teri.ls help t.am. b.com. pr.par.d to carry aut th •••
functions ?

Prior to thed.velopm.nt of n~ training mat.rial., on-.ite
observ.tion. of te.m tr.ining were conducted to e.tabli.h
baseline descriptions of actual activiti •• p.rformed during
tr.ining, to identify the n.ture and typ•• of training
resource. used by trainer., and to a.cert.in the ••npower and
f.cilitie••lloc.t.d to mine r ••cue .t min. op.r.tion.. Twa
different str.tegies were u.ed to organize the.e ob.ervation•.
First, five n.w team. were ob.erved during training for more
than six (6) months. Second, • cro••- .ection of team. wa•
• elected from among tho.e team. wbich had plac.d very high,
very law, and average in mine r ••cu. conte.t competition during
the previous ve.r. At l.a.t thr.e training •••• ion. w.r.
observed for ••ch of the nine t ••m. with cont••t .lp.ri.nc•.
Collectiv.ly. these ob.ervation. provid.d inform.tion about
training practic.s which could be u••d in the d.v.lopm.nt 0'
new material.. and .ugg••ted w.y. to .ppro.ch the d.velopm.nt0' these materials.

Our observations of MRT tr.ining .how.d th.t mast
instructors reli.d on manufactur.r'. m.t.ri.l. to .ddr••• how
appar.tu. wor.s. While th ••• materi.l. w.r. high ~u.lity.

maintaining up-to-a.te and compl.t. information v.ried wid.ly
from t ••m-to-tea. ~etting. Ob••rv.tion••ugg ••t.d th.t a fullV
develop.d set a' m.teri.l. mu.t provide the guidanc. to allow:
rep.ir of .~uipm.nt, dir.ct the c.r. of thos. part••ubJ.ct.d
to wear, and also .ncour.ge the t ••m m.mb.r. to tru.t tb.ir
SCBA. Observations .1.0 .ugge.t.d th.t .n .pparatu••p.ci.list
be carefully trained to m.int.in a high l.v.l of r.liability
for MR .pp.r.tus and .~uipm.nt. Tbi••p.cialist or "benchman"
would be .v.ilable to <.) .pot trouble before the •• lfunction
could caus. ha~m to mine re.cue t ••m m.mb.r •• <b) r.plac. the
deteriorating or f.ulty part••nd <c) rele••e the t ••m m.mbers
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to conc.ntr.te on the routine of w••ring, op.r.ting,
cle.ning .nd c.ring for SCIA.

Although the l.v.l of .no~l.dg••bout .pp.r.tu. ~•• not
alw.Vs obviou., mine r ••cu. t •••••u.t .t l •••t tr.in ••ch
member to •• high • l.v.l of .ophi.tic.tion •• th.t indic.t.d
bV the mo.t current, corr.ct inform.tion •••oci.t.d with ••ch
SCIA. From the point of vi.~ of .t.t.d t ••• function., it P.V5
to h.ve ••mb.r. thoroughlv und.r.t.nd th.ir BelA .nd incr••••
their confidence in it.

In .ddition, u••ful .pp.r.tu••odul•• mu.t b••••ilV
t.ilor.d bV tr.in.~. to b•••ploV.d •••••If-t.ught aodul. for
"rooki." m••b.,.. to d•• l ~ith the probl ••• of r.pl.c •••nt •••
r ••ult of turnov.r on • ~T. Con.id.ring the v.ri.bilitV in
background .mong in.tructor••• ~.ll •• MRT m.mb.r., the
.bilitV to .dopt .nd t.ilor infor..tion u••fullV ~•• no~

p.rticul.rlv ,..li.bl.. Tr.ining m.t.,.i.l. ~ould h.v. tobe
dev.lop.d to en.u,..: .) coap,.ehen.iv. knowledge of the SCBA
and b) ea.e in t.ilo,.ing to t ••m .nd individu.l perfor..nc.
abi lities.

Th•••cond function, of p.rforming the .p.ci'ic MR t ••ks
ne.d.d to op.,..t••ff.ctiv.1V in • di •••t.r .nvironment, IUV be
c,.•• ted (1) bV h.ving t ••m. ~ork in .imul.tion. 0,. in recov.r"
oper.tion••nd 2) bV .v.lu.ting the common .nd .pecific
competencies of MRT m.mb.r., ••p.ci.llV bV virtue of h.ving the
team p.rform difficult t ••••.

Among the ~••k. to b••••t.,..d .re tho.e th.t (1) pr.vent
more elplo.ion. Dr .t l •••t p,..dict ••plo.ion., (2) .xtingui.h
fi,. •• 0,. p,..vent fi,.. f,.o••p,.••ding, (3) control f.ll ••nd
mine conditions from inJuring Dr killing p.,..ann.l, (4) d.t.ct
.nd .limin.t. ~oxic .nd e.plo.iv. g••••, (,) ,..v.ntil.t. the
mine, (6) ,..mov••u,.vivor. from or through g•••ou••t.a.ph.,..,
and (7) coll.et d.t. to und.,..t.nd th. c.u.e of the di•••ter
and to p,..v.nt the n•• t di •••t.,.. (Min. ,.••cue t ••••••v .1.0
need to recover bodi •• ).

COMMAND MISSIONS

Obt.in Info,.m.tion
On Ventil.tion

Obt.in Information
On Air Ou.litV

Obt.in Info,...tion
About Sp.cific
Conditions in the
Affect.d Area
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TEAM TASKS

T••m m•••ur•••irflow v.locitV .nd
dir.ction .t d•• ign.t.d lac.tion.
.nd r.po,.t. g.n.,..l ab••,.v.tian.

T••• te.t. fa,. g•••••t re~ui,..d

.nd .ppropri.t. loc.tion.

T••m •• plo,.•••ff.ct.d .,.•••nd
r.port. on finding., ob ••rv.tions
.nd clu•• to .urvivo,..



Extingui.h, or Control
Fire in an Affected
Area

Rescue Survivor.
According to PI.n

R.stor••nd/or Alt.r
Ventil.tion

I.ol.t. or Cont.in
Fir. Ar•• bV Se.ling

Restore Af'ec~ed Ar••
bV Uns•• ling

Recover and
Rehabilit.t. Aff.ct.d
Area

Te•• uses direct firefighting
methods to put out fir. in
.ff.ct.d .r••

T••m brings out survivors in fresh
.ir rout••nd/or builds .irlock
b.for. op.ning • b.rric.d.

T••• r.p.irs or builds stopping.
.nd oth.r v.ntil.tion controls

T••m u••s indir.ct fir.fighting
methods or build. fir••••1s to
cut off oxvg.n .nd smoth.r
• fir.

T••• t.k•••ir s••pl•• of s •• l.d.r•• •nd if .ppropriat. opens
se.l.

T••m und.r oxVg.n b.gin.
r.h.bilit.tion of .ff.ct.d .r••
b.fore work crew. compl.t.
r.cov.r"

These m• .., not be the onlV t.sk. of • mine r.scu. t ••m, but i~

the•••re not ••.•t ..r.d, the tr.ining will not b. succ.ssfull"
completed.

So•• comp.ni.·. h.v. us.d .1I0k••nd p.pp.r ga. to simul.t••
ho.til••tmosphere for .pp.r.tus w••ring. On. consid.ration in
pr.p.ring m.t.ri.ls i. th.t tr.in.r. c.nnot .ubJ.ct p.opl. to
"re.l d.ng.r-, but if disco.fort r.sults from h.rd .ork during
.ctiviti•• it i. l.gitimat. 'or tr.ining purpo.... T••m••lso
used .xperienced min. r.scu. te.m m.mb.rs to .ssur. n.w •••bers
that th." will .urvive. Int.rvi.ws with v.t.r.n min. rescue
t.a. members sugg.st.d th.t m.nv w.r. unc.rt.in, ev.n sc.r.d .t
fir.t, but continued to work b.c.u•• of 10V.lt" to th.ir t ••m
c.pt.in or b.c.us. th.ir co-mit••nt to the t ••• did not p.rmit
them to "b.ct-out". Some t •••• h.d volunt••r.d to work in
dis.st.r••t other min•• b.c.us. the exp.rienc•••d. th.ir t.am
• bett.r t ••••nd 1I0r. lik.lV to p.r~orm und.r .m.rg.nc"
condition. in their own min•.

Obs.rv.tion••1.0 indic.t.d th.t it is US.ful to sp.nd time
telling t.am. what t •• ks must b. don. bV som.on. if the ..in. is
to b. recovered. An .1If.r.n••• of the Job .nd • r.alization
that th." have. bett.r chanc. of accomplishing that Job, meV
help • te.m make the deci.ion to p.rform. Cl.arlv,. ,ualitv
min. re.cu. tea. tr.ining program would have to off.r train.r.
help in cr.ating this fit b.tw••n .kills and the Job to b.
done. Moreover, m.teri.l. would h.v. to .ncour.g••nd direct
each trainer to tr.in in situ.tions .pproxim.ting em.rgenc"

-16-



condition•••nd wherever po•• ible. u.e exp.ri.nc.d min. r ••cue
member. to a.sur. rookie m••b.r. of protection •• they ent.r
the environment.

Th. third function i. to pr.p.r. t •••• to b. r ••dy to
function ••••ubsy.tem of the l.rg.r eme~g.ncy org.niz.tion
which i. responsible for the control o~ the .ntir. r.cov.ry.

Charact.ri.tically••n .merg.ncv organization is not an
e.t.bli.h.d configur.tion .nd thus tak •• tim. to .t.biliz••nd
more time to att.ck the probl••••t h.nd. Th••••rg.ncv
organiz.tion for el.mpl •• mu.t move m.n .nd .,uipm.nt to the
sit.. If v.nt-ilation fan••ust b. r.pair.d or r.plac.d, the
org.ni~.tion mu.t accomplish it. If und.rground transportation
must be r.pl.ced or hoi.ting .,uipm.nt must b. r.built, or if
communications e,uipment n••d. to b. r.p.ir.d or r.placed. th.n
the emergency organization h•• tb••• tasks to accompli.h.

Th. training mu.t id.ntify .nd d•• l with the surf.ce
emergency org.nization.l .tructur••nd .lso pr.par.d min.
re.cue te•• members to elpect • cert.in .mount of di.order.
Tr.ining m.teri.l. mu.t emph•• iz. th.t ••f.ty i. the first
concern, .nd make th.m .w.re of the dang.r. from elplo.ion••
fires. roof f.ll •• and g..... Th.r. w•• r.m.rkable
incon.istency .mong t ••m tr.ining condition••nd not much
careful planning .bout duties and ta.k•• t ••m will b. exp.cted
to perform.

The other ,ue.tion th.t mu.t be .ddr••••d by the training
material. in rel.ting the t ••m to the ••erg.ncy organiz.tion is
to .hOW what function • • r. del.g.t.d to the mine re.cue team•.
For el.mple. the min. rescue t ••m. must communicat. the
.pecific phy.ic.l condition. to tb. command c.nt.r. The
comm.nd c.nter need. reli.bl. d.t. to decide about how to
.tt.ck .nd deal with condition. eli.ting in the mine ( •. g.,
about danger of elplo.ion•• elt.nt of fir.s, condition of roof
and .vid.nce of g•••• >. Th. comm.nd c.nt.r .lso mu.t determine
the preci•• nature of condition. to cr.at•• plan of attack
that c.n be used to regain control and succ••sfullV r.cov.r the
oper.tion.

Intervi.w. and t.a. d.bri.fing. h.d r.p.atedlv shown that
personnel (managemrnt Dr gov.rnm.nt) with com••nd
respon.ibilitie. had .nt.red the min. to in.p.ct the affect.d
site as completely .s po•• ible b.c.u•• r.ports about conditions
seem.d to be incompl.t. or were regard.d a. unreliabl •.
Training programs must not only indicat. the importance of
communication, but mu.t .1.0 layout the con••,uenc.s of a poor
Job of communicating condition. to tb. command cent.r. Th.
team must underst.nd it do•• not h.v. all the information that
is available to the control c.nt.r. Lik.wi ••• command center
per.onnel must be knowl.dg ••bl. about MR mi.sions••nd cap.ble0' anticipating te•••ction. in ord.r to dir.ct a re.cue and
rec overy e"ort.
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The fourth function is training men and providing for the
replacement of men and e~uipment. Team member replacement
.eems best done bV having extra apparatus and allowing extra
per.on. to use the apparatus and stay with the team. At least
one extTa man should alwavs be part of the training exercise•.
The individual would learn to use apparatus with self-taught
module. as much as possible. (Qas te.ting skills could be
developed in the .a.e manner;) Video-disk. video-recorder
tapes, film, or slide-tape presentations would allow
d.monstration of the preferred level of performance and would
simplify the replacement issue for teams.

Trainers mav also wish to have a "skull session" about how
teams have performed in past disasters and how these actions
could have been improved. It is essential that teams have
b.nchma~ks and cTiterion to Judge or evaluate themselves.
Simply executing a task can easily fall short of preferred
proceduresl e. g., constructing a stopping is not the same as
bUilding a tight .eal, taking a ga. reading is not the .ame as
knowing what a good test re~uire.. Finallv, use of debriefing
sessions after an axercise should be encouraged and tha trainer
should be prepared to relate practices to preferred
performances during these .e.sions.

Identifying Training ObJective.

We identified four maJor goals to guide development of the
mine rescue and recoverv training materials. Fir.t, training
materials must ensure that initial training--primarilv centered
on the use and c~e of SCBAs--provides at least the mini.al
critical .kills re~uired to function a. a team. Second,
training on the team must prOVide the remaining skills and also
increase pe~ormance to a level of operational effectiveness.
Third, team training must maintain performance levels, even
though individuals mav use some skills infre~uentlv. Fourth,
training programs must teach how to deliver mine r.scue teams
(and replacements) within restricted time limitations of
mobilization to deal with underground emergencies.

Based on ob.~vations and from interviews with HR team
trainers, the following four approaches were included in
developing the instTuctional material.:

1. Training by mean. of an activitvl that is, learning to
use SCBA's, le.rning to test e~uip.ent and use ga. testing
devices.

2. Training bV use of ade~uat. informational materials and
explanatory device•.
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3. "Hands on" t"aining in the check-out and ".ad-aut of
i nst",u...nt.t ion.

4. T"aining by means of illust"atian of p"evious disaste"s
0" situations one might expect to encaunte" du"ing a Mine
d i saste".

Since the training mate"ials would bave to "eflact specific
knowledge and skills "e,ui"ed in unde"g"aund "escue and
"ecave"y wa"k, development of the mandated initial and advanced
"ef"e.he" t"aining depended upon a ca"eful specific_tion of
obJectives and "equi"ements, and thei" use in a b"oad "ange of
t"aining activitie.. Pa"t 49 "efe"s to a "need fo"
p"afessionali.." in dealing with unde"g"ound eme"gencies, an
achievement that i. doubly difficult because of the pa"t-time
volunta"y basis of team membe"ship and the s..ll a.ount of time
inst"ucto"s we"e budgeted fo" .ine "escue t"aining.

In .pite of the dive".ity of obJective. dealing with the
st"uctu"e and ~ask. of "escue and "ecove"v wo"k, we we"e able
to a""ange mos~ of the .aJo" obJectives into a .et of twelve
t"aining modules. The obJectives we"e a p"oduct of _ "eview
and feedback p"ocess, and constitute a fai"lv exhau.tive list
of what mine ",escue team membe"s should know 0" be able to do
as a "esult of participation in an inst"uctional p"og"a•. The
initial and advanced/"ef"eshe" module. a"e list in Table 1.

Module Design

Each module is o"ganized in a standa"d fOT'mat consistent
with cu""ent p"actices in educational mate"ials de.ign. The
design p"inciple emploved is "efe,,"ed to as the elabo"ation
model (Reigeluth, Bunde"son, and Me""ill, 1978). Elabo"ation
is like a zoom lens app"oach to instruction, seeking to p"e.ent
an ove"view, followed bV elabo"ation of the pa"ts ba.ed on the
instruction 0" the p"inciple. involved.

Each .odule open. with a b"ief de.c"iption of its contents.
Cau"se ObJective. a"e listed; they define the Module in te"ms
of the pe"fo".ance. which may be expected of t"ainee. upon
co.ple~ion of the module activities. Cou".e Mate"ials a"e
itemized, inclUding .ate"ial. and e,uip.ent "equi"ed fo" the
activitie.. The"e also is a li.t of Supple.enta"v Resou"ces,
such a. slide-tape p"og"am. and "efe"ences to publication.,
available f"om a va",ietv of agencies. A Cau"se Outline af the
content of the madule. may aid the in.t"ucta" in develaping
p"esentatians and guiding activitie•.
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Th. main body of the module con.i.t. of C.) Sugg•• t.d
Lectu~•• which an in.t~ucto~ c.n p~•••nt •• i. o~ m.v t.ilo~

to pa~ticul.~ op.~ational goal. Dr t ••• n••d., .nd Cb)
Inst~ucto~'. Not•• which cont.in • numb.~ of u.eful _ugge.tions
fo~ the in.t~uc~D~. Accomp.nving the .ugg••t.d l.ctu~•••~.
ch.~t., graph.. .nd pictu~•• 'rom which ov.~h.ad ~~.n.pa~.nci.s

mav be m.d. or which c.n b. copi.d and di.t~ibut.d. Th•••
modul •• cont.in Sel'-Check. d•• ign.d •••ctiviti•• th.t
.imul.t. p~oblem••t the min.. Mo.t modul•••1.0 cont.in
p.~iodicallv int~oduc.d R.view Qu••tion., .nd clo•• with •
• e~ies 0' multiple-choice ~ue.~ion., call.d • P~og~•••-Ch.ck,
cove~ing the obJectiv•• 0' the modul... Incid.nt.llv. the
P~og~es.-Check ~uestions cov.~ in'o~m.tion .imil.~ to the
"Statement. 0' Fact" contained in conte.t rule book., but these
P~og~es.-Checks .nchor the in'o~m.tion in ta.k cont.nt, not
in memorization.

Two examples illu.t~at. module d•• ign '.atu~e., on. i.
taken 'rom Su~'ace Org.nization, the oth.~ f~om Mine
Ventil.tion. The Su~'ace O~ganiz.tion begin. with noti'ic.tion
and mobilization 'or eme~gencie., indexing authority .nd
detailing ~esponsibilitie•. The two taxonomie•• 0'
facilities(A) and al.o 0' t •• k and dutie.CB), ~elated to
Suppo~t ObJective 4, .p.ll out the .t~uctur. and ~.l.tion. 'o~

an ."ective .u~'.ce oper.tion. While ••ch duty ••• ign.d to the
Outside Fo~eman and to the Sa'etv Di~.cto~CC) "V not be
refl.ct.d in .ve~1 p~og~.m pl.n. the .tructu~.l ~.l.tion. of
command ~e.ponsibiliti•• i ••xplicitlV taught, and t.am
inst~uction is 'ocu••d on th••e .t~uctu~••. (S•• Illu.tr.tion 1)

The .econd exampl., '~om Min. Ventil.tion, d.pict. how
specific p~ocedu~es a~. t.ught. P~oc.du~•••r ••••~i•• 0'
event. that .peci'v the p.~'o~manc•• ~.~ui~.d to accompli.h •
giv.n obJective. Ventil.tion procedur•• CA) and ••pping
skills(B) are mandated topic., and a••uch, .r. integ~allv

related to all t ••k. in ~••cu. wo~kCC). Th. u•• 0' .ir
m.asu~ement device. i •• Suppo~t ObJ.ctiv. which r.p~•••nt.
real-wo~ld obJectsCD). Emb.dded in a cont.xt d•• ling with the
fundamentals of ai~flow - how air i. cont~oll.d a. w.ll •• how
to construct cont~ol. du~ing an .me~gencv - the capability 'o~

asse.sing the condition 0' a v.ntilation .v.tem i. vitallv
impo~tant in anv plan of action du~ing ~••cu. and ~.cov.~V(E).

Measuring .i~'low i. a critical proc.du~. in anv ••••••m.nt 0'
ventilation(F). (See Illust~.tion 2)
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A brief description of the purpose and scope 0' each module
shows how these materials are organized.

INSTRUCTORS MANUAL - MSHA 2001

Mine rescue team trainers or instructors use the
In5tructor's Manual to prepare presentations, demonstrations
and activities for training mine rescue tea.s. The manual
covers the materials designed in accordance with the Federal
re~uir.ments for t.am training in subJects set forth in Part 49
(30 CFR). It describes the role of the trainer, the subJect of
the modules, a description of the manual format and a master
glossary. The materials focus on the maJor parts of each
module in the series, such as: instructor's notes, visual
aids, suggested lecture text, course obJectives, course
materials and course outline.

INTRODUCTION TO MINE RESCUE - MSHA 2002

The mine rescue tradition developed rescue and recovery
operations into highly organized and coordinated missions.
Advancements in team training, rescue e~uipment and
organizational efficiency evolved over a long period in the
United States. Today, mine rescue teams are trained in
SUbJects set forth in federal regulations. This module is
intended to provide mine rescue team members with a background
in mine rescu. tTadition and current mine rescue laws. It
covers the history, function and duties of mine re.cue teams,
plus the eligibility re~uirements for team membership.

INTRODUCTION TO SELF-CONTAINED BREATHINQ APPARATUS - MBHA
2003

Mine rescue teams must have a basic background in the
principles, purpose and functions of self-contained breathing
apparatus (SCBA). Teams also need a ba.ic knowledge of the
use, care and maintenance of SCBA. The module is intended to
provide team .embers with an introduction to the SCBA.. It
covers general infoTmetion about the SCBAs and precede. the
speci'ic module on the particular apparatus u.ed bV the team.

-26-



DRAEQER BQ 174-A SELF-CONTAINED BREATHINQ APPARATUS - MSHA
2004

The Draeger BQ 174-A i. a .elf-contained breathing
apparatus that provide. up to four hour. breathing protection
for mine re.cue teams during an .m.rg.nc~ operation. The
apparatus rec~cl.s and repleni.he. the air in a clo••d circuit
s~st.m. The 30-pound unit is .quipped ~ith .utom.tic .nd
manually operated .afet~ device. and other featur••, .uch •• an
oxvgen pre.sure gauge. Thi. module provide. t ••m. with skills
and knowledge in the u••, care and m.int.n.nce of the Dr.eger
BQ 174-A. It includes an .ppendix th.t di.tingui.h•• b.tw.en
the Draeger BQ 174-A and the two hour Dra.ger BQ 174 model •.

AEROLOX SELF-CONTAINED BREATHINQ APPARATUS - MSHA 200'

The Aerolox is a self-contained breathing .pp.ratu. th.t
has a three hour service time for mine r ••cue team. working
during a mine emergency operation. The appar.tu. i. a clo.ed
circuit syste. that u••s liquid ox~gen as the .ource of ol~g.n;

it weighs 34 pounds ~h.n filled with liquid ol~gen, 28 pounds
when emptv. The apparatus is a relativ.l~ .impl. svstem with
no high pres.ure component. and no manuallv operat.d valv••.
This module provides t.ams ~ith .kill. and knowl.dg. in the
use, care and maintenance of the A.rolol br•• thing .pp.r.tus.
The manual includes an .pp.ndix th.t di.tinguish.s the
different Aerolox models.

McCAA SELF-CONTAINED BREATHINQ APPARATUS - MSHA 2006

The McCAA is a t~o hour, s.lf-cont.in.d bre.thing .pparatus
that uses compressed oxVgen a. an oxvgen .ourc. in • clos.d
circuit system. The manual de.cribe. the b•• ic p.rt••nd
functions of the McCAA. It provide. b•• ic .kill••nd knowledge
for mine r.scue teams in the u••, car••nd m.intenanc. of the
McCAA .elf-contained bre.thing apparatus. Th. m.nual includes
an app.ndix on the McCAA mouthpi.c•••••mbl~ and nos.clip for
wearing and testing the .ppar.tus.

SCOTT RESCUE-PAC SELF-CONTAINED BREATHINQ APPARATUS
MSHA 2007

The module describ •• the Scott Re.cu.-P.c ••If-cont.ined
breathing .pparatus. Th. Scott Re.cue-P.c is • clos.d circuit
syst.m that cont.in•• compr••••d ox~gen .uppl~ cont.in.d under
high pre.sure in an olVgen cVlinder. Th. app.r.tus provide. up
to four hours of f:r •• h oxVg.n for min. r.scu. t ••m. during •
mine emergencv operation. The•• materials provide mine rescue
teams with basic skills and knowledge in the u••, care .nd
maintenance of the Scott Rescue-Pac.
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INTRODUCTION TO AUXILIARY APPARATUS - MSHA 2008

Mine rescue t ..ms ma~ use Auxiliar~ Apparatus under special
circumstances and conditions of a mine rescue and recovery
operation. Tbis module describe. the different type. of
auxiliary self-contained breathing apparatus. and their use. in
mine rescue and recovery work. The manual describe••everal
brands. such as: BioPak, Chemox, MSA AirMa.k. Scott AirPak.
SurvivAir, Globe Guard.man. and Seibe Gorman Air Master. It is
intended to provide teams with general background information
on auxiliary apparatus, such a. the type. of .ystem•• the
functions, ~he advantages and disadvantage. of different
apparatus and the f.deral regulation. regarding the u.e. care
and maintenance of auxiliary unit•.

CHEMOX AUXILIARY SELF-CONTAINED BREATHING APPARATUS - MSHA
2009

This module describes the Chemox auxiliaru self-contained
breathing apparatus (ASCBA). The Chemox ASCBA is a one hour
unit that weighs 13.5 pound •. The apparatus produce. oxugen
chemically from an attached canister in a closed circuit
svstem. Mine rescue team. may find the Ch..ox ASCBA
particularly well suited for working in low clearance areas
during a rescue and recoveru operation. The module provides
teams with the basic skill. and knowledge in the use. care and
maintenance of the Chemox ASCBA.

ADVANCED/REFRESHER TRAININO (40 HOURS) - separate .erie. for
coal and for metal/nonmetal training :

SURFACE ORGANIZATION - MSHA 2101/2201

Mine rescue teams work with a whole network of people, who
make all arrangement. for .etting up the .urface organization.
The surface organization con.i.ts of authorized personnel.
emergency facilities and .pecial .ervice. required for an
effective rescue and recovery operation. This module i.
intended to provi~e mine re.cue team. with background
information for organizing a mine rescue and recovery
operation. The .aterial de.cribe. tbe activitie.. ta.k. and
procedures normally carried out on the .urface during an
emergency operation.
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MINE GASES - MSHA 2102/2202

Min. re.cue teams m.ke tests for g.ses with permissible g••
detectors repeatedlv during • rescue .nd recover, oper.tion.
The t.am's Job of g.s detection provides inform.tion .bout
what happened in t~e min••nd .bout the pot.nti.l h.z.rds in
the .ff.ct.d .re.. This tr.ining manu.l provid.s t ••m. with
import.nt information on min. g••••, g.s d.t.ctor••nd
det.ction method••,t.r • min. di ••• t.r. It .1.0 d••cribe. how
to identify mine g.s•• , how to t •• t for g•••••nd how to
interpret the finding••nd re.ding. of g•• level •.

MINE VENTILATION - MSHA 2103/2203

Min. rescue te.ms play • critic.l role in r ••toring mine
ventil.tion after a di.aster. T••ms explore inbV .pecific.lly
to asse•• damages, measure .irflow conditions .nd check d...ges
to ventilation controls. T••ms m.v b. required to .lter
ventilation .ccording to orders from command offici.ls. This
manual provides teams with background in the purpo.e,
principle. and methods of mine ventil.tion. It .lso covers the
mine ventilation map, m.p .Vmbol. and .irflow mea.uring
devices.

EXPLORATION - MSHA 2104/2204

Mine rescue teams conduct basic exploration work .ft.r a
fire, expl05ion or inund.tion. T.ams explore the .ff.ct.d
area to check on d.m.g ••, r.port on loc.l condition. inbV' .nd
loc.te missing miner. or clue. to th.ir .h.r.about.. T••m.
follow recommend.d and .cc.pt.ble proc.dure. for .xplor.tion
that developed over the V••r. out of the mine re.cu. tr.dition.
The module prOVides te.ms with. b•• ic under.t.nding of
explor.tion during • rescue .nd recovery oper.tion. It covers
the methods, traveling proc.dur•••nd the import.nc. of
progress reporting and simultaneous m.pping during explor.tion.

FIRES, FIREFIQHTING, • EXPLOSIONS - MSHA 2105/220~

Mine rescue te.m. fr.qu.ntl, fight fir•• and gu.rd .g.in.t
the propagation of fir •• or .xplosion. during. r ••cue .nd
recovery operation. Th. t ••m's .bilitv to fight fir.s d.pends
a gre.t deal on h.nds-on .xperi.nce with differ.nt fire
fighting agents and equipment. Th. t ••m'. work include. an
assessment 0' fire conditions, min. 'ire g•••••nd other
potential hazards associ.ted with fir. fighting .ctivity. This
module covers the underlying principl.s 0' the "~ire tri.ngl."
and the different methods for controlling, cont.ining and
extinguishing 'ires in • mine. It .lso cov.rs fire-fighting
equipment, considerations involv.d in •••• ling oper.tion .nd
the cause-effect of .xplosions.
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RESCUE OF SURVIVORS ~ RECOVERY OF BODIES - MSHA 2106/2206

Mine rescue ~eams utili~e all of their skills to locate
missing miners during a rescue operation. Teams explore inby
to search for, and bring out survivors after a mine disa.ter.
The teams attempt to evacuate inJured and trapped miners safely
according to recommended re.cue and recover~ methods. This
module is intended to provide team. with the proper methods,
factors and the numerous considerations involved in locating
possible survivors during a mine emergenc~. The .aterial
describes the proper methods for opening a barricade, for
administering first aid, for handling inJured miners, plus the
special requirements for recover~ of bodies after a mine
disaster.

MINE RECOVERY - MSHA 2107/2207

Mine rescue teams participate directlv in the recover~ of
damaged mine propertv after a fire, explosion or inundation.
The teams use all ~he skill. and knowledge of training in mine
recovery work: air .ampling. re.toring ventilation, uns.aling
operations and rehabilitation of the affected area. This
training module provides min. r.scue teams with a background in
the specific procedures and method. of mine recoverv. plus a
basic explanation of the considerations and factors that may
affect the recoverv Job.

MINE RESCUE ACTIVITY BOOK - MSHA 2108/2208

This module contains suggested activities for the
instructor or team train.r to us. in conJunction with the
Advanced/R.fresher Mine Rescue Training Modules. Activities
supplement classroam lectures or include full scale drills and
exercises for mine rescue teams. All activities are identified
according to levels of compl.xit~ from simple, basic tasks ~or

inexperienced team members. to complex drills for experienced
teams. The design of activities focuses on both individual
skills per~ormance and on the team's abilit~ to work as a
cohesive unit during a rescue and recoverv action.
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MATERIALS EVALUATION AND PROQRAM DEVELOPMENT

Materials Evaluation

One of our obJ.ctiv•• wa. to obtain an ind.x of the
user-ready nature 0' thes. training materials. In our
e.timate, if t'he material. w• .,.e compr.h.n.iv. and a .,.ange of
applications could be id.nti'i.d, the goal 0' u••r-r.adv
training r.sources ~ould b. 'ai.,.lv ~.ll attain.d. N.arlv 200
trainers who had r.c.ived compl.t•••t. 0' mat• .,.ial. w.r. a.ked
to .valuate each module with r.gard to (a) compl.t.n•••
(cove.,.age of concept, proc.dure and ta.k.), (b) scop. (rang.1
extent of content, topics, action.), (c) adaptabUit"
(continuity 0' content and action. con.ist.ntlV 'rom on. module
to another), and (d) practical it" (use'uln••• 0' mat • .,.ial. in
determining application and ."ort). Th••••valuation. w.re
combined, and each module wa. given an ov.rall rating, .,.anging
from 0 (low) ~o 5 (high). Table 2 r.ports the "compr.h.n.iveness"
scores for each modul •.

The most consist.nt, .ystematic activitv engaging t.am
m.mbe.,.. throughout rep.at.d t.,.aining •••• ion. i. r.lat.d to the
operation and uses 0' the SC8As. CI.a.,.l", the .o.t highly rated
module dealt with the Dra.g.r 80 174-A. N.xt, high rating ~.

given to those modul •• dealing with ".,.e.cu. 0' survivor. and
'recove.,.y 0' victims," and ".u",'ac. organization". In .0••
measure, the "heroic" qualit" 0' t.am.' action. i ••xpr••••d b"
re.cue and victim recover". Th. high rating giv.n this module
showed that procedures and tactics w.r. handled b" the
materials in a r.ally practical ~a". In addition, this module
filled a gap in training.

This also applied to the "sur'ace organization" material •.
Information related to .urface 'unction. and activiti •• had
s.ldom rec.ived specific att.ntion .xcept to .xhort t.am
memb.rs to re.ain disciplin.d und.r chaotic conditions and to
appr.ciate that the mammoth ."ort••xp.nd.d during a di.a.t• .,.
r.quired an absolute authorit". Th. module not onl" d.pict.d
the notification proc•••••, along .ith .om. k." det.rminants
for command action., but revi •••d t.am .ch.dul•• and id.ntified
the range of 'unctions the .ur'ac. organization p.r'o.,.••d in
response to und.rground emerg.nci.s. At a .imimum, an" t.a.
could b.gin its indoctrination into coping .ith and r.sponding
to chaotic condition. in t.rms 0' the .tructur. de.crib.d bV
surface command operation. and proc.dure•.

The "introduction to mine r ••cue" r.c.ived good rating.
mainly because 0' the .".tematic pre.entation of in-formation,
much 0' which was availabl., but pi.c.m.al. Th. Ilh • .,.oics" and
"pathos" of disasters were tied to l.gal, m.dical, and training
'requirements, and to the structur. and rol. 0' the mine re.cue
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Table 2. User-Ready Rating of MR Training Modules

Modules Topics

Draeger BG 174-A SCBA ~/
Rescue of Survivors
Surface Organization
Introduction to Mine Rescue
Mine Recovery
Exploration
Introduction to SCBAs
Fires, Firefighting & Explosions
Mine Gases
Chemox Auxiliary Apparatus
Auxiliary Apparatus
Mine Ventilation

1/Comprehensiveness
(User-ready rating)

4.75
4.73
4.63
4.56
4.33
4.31
4.31
4.27
4.25
4.14
4.10
3.94

1/ An average ranking of each module, based on a 0 (low) to
5 (high) score combining completeness, scope, adaptability,
and practicality scores.

~/ The BG 174-A is the most widely used self-contained
breathing apparatus in the United States; we addressed
the assessment to this apparatus.
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team. Accompanied by ••lide-t.p., the•• m.t.ri.ls .nh.nc.
virtually any initi.l t ••m tr.ining •••• ion•.

The core of .dv.nced/r.fr••h.r t ••m tr.ining m.teri.l.,
dealing ~ith "mine recov.ry, " "min••xplor.tion," Nfir•••nd
firefighting," .nd "mine g••••," r.c.iv.d good r.ting. from
instructor.. T~.s. modul •••1.0 rec.iv.d .tt.ntion in the
Activities Book as.uring gr••t.r u••r-r••dv pr.ctice•.

All th ••• materi.l. r.c.iv.d high r.ting. for complet.n••s
.nd cont.nt. Ther. ~.s • d.lib.r.t. d.ci.ion to exclude
step-by-step op.rating in.truction. of t ••ting d.vic •• b.c.u••
many such m••suring d.vic •• • r • • v.il.bl. to the indu.trv, .nd
each mine, in .nv c.se, •• l.ct. the in.trum.nt. fitting its
re~uirement. Also, in.truction p.rt.ining to proc.dur.l
standards ~hich sho~ ho~ th ••• instrum.nt••pply to .ctiviti••
during rescue and r.stor.tion mis.ion. ~•• d••m.d more
appropriate than d••cribing ho~ to op.r.te the m•••uring
instrument itself.

Of the seven module. d•• ling with f ••tur•• of .dv.nced/
refr.sh.r te.m training, the on. th.t r.c.ived onlV .n .ver.ge
rating ~as about "min. ventil.tion". The modul. r.c.iv.d
either a very good or belo~ .v.r.g. r.ting from tr.iner•.
Experi.nced instructors f.lt the module .d.q,u.t.IV cov.r.d the
basic principles and procedure••bout v.ntil.tion, including
use of basic instrum.nt. (i .•. , u•• of the .n.mom.t.r .nd .moke
tube). N.wer in.t~uctor., on the oth.r h.nd, ~.r. more
int.rest.d in obtaining .n.wer. to probl.m. de.ling with
changes in ventilation, .tr.t.gi•• for cont.ining .nd
controlling condition., .nd .0 on. In.xp.ri.nc.d in.tructor.
~ere more often Ie••••ti.fi.d ~ith the modul., l.rg.lv b.c.use
it dealt ~ith sp.cific t ••k. r.th.r th.n the control of min.
ventil.tion. Vet, •• on. v.t.r.n not.d, the t ••• n••d. to know
the saf•• t procedure for c.rrying out it. t ••k., not what n.eds
to be .ccomplished~ .inc. the•• d.cisions .r• ••d. bV the
command group directing the .ntire e••rg.ncy oper.tion. In
••senc., r ••cue te.m• • r • • xp.ct.d to conduct the .ission.
assigned to them, but pr••um.bly the comaand group in ch.rge of
the .m.rgencv oper.tion provid.s the .xp.rtis. involv.d in
planning .nd dir.cting .ctions.

Training personnel ' ••ili.r with the MES-d.v.lop.d min.
rescue modules identi'ied v.rious w.vs to us. the••••t.ri.ls.
Virtually every in.tructor, for ex.mple, f.lt th.t the
material. dealing with SCBA••s w.ll •• oth.r initi.l tr.ining
modules should be .mploy.d in d.v.loping n.w t..... Not only
~ould ••ch n.w m.mber be .xpos.d to • common .t.nd.rd, but ••ch
could be trained to • high per'orm.nc. l.vel in the U••• 0' the
apparatus, b.sed on compon.nt-by-compon.nt description of the
inhalation and exhalation .yst.m of the SCBA, on ••t.bli.hed
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step-by-step testing procedures, and on svstematic
trouble-shooting practices.

On the other hand, instructors regarded the set of advanced
materials as especially useful for most of the experienced
trainers and vet~ran teams. While some information in the
training modules might have been available to exerienced
trainers, it was the svstematic arrangement into specific
modules that was most use~ul. For the first time, an organized
set of materials was available as an entire program for
advanced MR training.

Training uses most o,ten cited bV instructors are listed
below (the percentage approving usage is in parenthesis) :

TRAININg USES

Initial Training (20 hrs) -for a new MR team (93%);

Initial Training (20 hrs) -defines standards and
common practices for each team member (87%);

Initial • Advanced Training (20 + 40 hr) - use
materials for training new "replacement"
members ( turnover) (82%);

"Surface Organization" module - to foster an
integrated companv operating plan (69%);

Initial & Advanced Training - in~orming mine
management about the content • needs of
mine rescue team training (52%);

Initial • Advanced Training - for guidance in
securing approval of operators program (48X).

As noted, another suggested wav to use the set of materials
was to provide guidance to mine .anagement for the development
of mine rescue programs and to generate a commitment among
management to upgrade their investment in program approval.
Overall, instructors viewed the surface organization module as
fairly important ~or establishing explicit training obJectives
leading toward integration between underground task. and
surface arrangements during a disaster. This training module
afforded a fairlV concise understanding of the structure and
functioning 0' sur'ace operations. At least everv team had an
opportunity to learn about the basic features of surface
organization during an underground emergencv.

Trainers felt that a strong feature of the modules was the
use of visuals and handouts. Trainers often had some visuals0' apparatus (e. g., from manufacturers), but seldom had
visuals on advanced training activities. Noted features were:
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BEST FEATURES OF THE MATERIALS

Visuals and Handout. (SSX)
Activities and Exercises (S1X)
Re'erences (71X)
Trouble-shooting and error guides (67X)
Descriptions of disasters

and of disaster conditions (60X)

Like~ise, the prac~ical exercises and training activities
guides ~ere vie~ed favorably, although some instructors felt
not enough activities ~ere provided to annually retrain their
teams year a,ter ~ear.

This apparent shortcoming ~a. interesting in relation to
the support that normally ~as provided for rescue training and
instructor preparation. On the average, les. than five percent0' the entire instructional time ~as allocated to mine rescue
preparation and training. This is e~uivalent only to about
eight hours per month 'or their total active rescue co..itment
dealing ~ith preparation, training, review, and so on.

In industry, the maJority of instructors had some team
background, but 'e~ had much more than one or t~o years of
training experience in mine rescue, and most had only team
experience confined to contest-related training. Conse~uently,

many ~ere unable to construct or tailor training activities for
teams if these activities ~ere not spelled out step-by-step.
It is one thing, for instance, to tell tea. members about
extinguishing a fire. but ~uite another to teach the team
how to actually extinguish a fire. An instructor would need to
kno~ the correct size and depth of the fire pit, the proper
mixture of 'uel, and the rate of application of an
extinguishing or ~etting agent to be able to conduct the
training activity.

Almost by definition, initial training was far easie~ for
trainers than advanced trainingJ apparatus skills and related
activities were more specific, more controlled, and relatively
redundant. In a 'ashion, the differences in the response given
by industry and by government training personnel pivoted around
this division. Traditionally, the latter did the initial
apparatus training, and subse~uently might monitor and check
out advanced rescue training. There ~as less opportunity to
refine advanced skills and procedure. among many of the state
or 'ederal trainers. Beyond these initial instructional
.'forts, agency-ba.ed trainer. usually acted as advisors to
industry trainers. Thus, the devotion to apparatus training
probably persisted becau.e it legitimized effort and re,uired
little or no organizational change.

There are indications, of course, that the activities
guides ~ere useful and did encourage some imaginative ne~

departures among industry instructors ~hen effort and support
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were provided. Developing mock-ups of simulated underground
emergencv conditions, using local or regional fire training
facilities, examining access or egress from various specific
sectors of the mine, improving communications skills, and
attaining proficienc~ in monitoring or testing tasks have been
stimulated b~ emplo~ing and tailoring suggested activities.

Upgrading Team Performance

No matter how much effort goes into the design of
instructional materials, into training goals, or into an
instructional model, how well these instructional resources are
performing in terms of trainer and trainee behavior lies beyond
the control of course material. Whenever rescue training is
conducted, even if geared for contest competition or as "token"
compliance to those regUlations tbat spawned these training
materials, there still is feedback from the team about the
relevance of outcomes for their safetv and their work.
Trainers do recognize this, and many seek wavs to improve their
training and facilitate the performance of their teams.

A viable mine rescue training program re~uires support from
operational as well as senior mine management. It needs strong
state or Federal endorsements that reach bevond a stated agency
policV and the approval of company programs that seem to
coincide with such policy. Be~ond mandated e~uipment' other
re~uirements are: time to prepare training plans and to
customize materials, time to interact with other trainers and
identif~ resource ,ersonn.l, as well as control over schedules,
determination of selection and team replacement options, and
the participation of supervisory personnel whose involve.ent is
required when underground emergencies occur. Furthermore,
requirements dealing with instructional arrangements, and with
facilities and equipment as well as networks of resource
personnel, would not automatically be satisfied even if
training were conducted only bV Federal or state agencies.

Trainers ~ere re~uested to indicate the amount of effort
they invested in instructional activities and administrative
duties: to report about the planning, coordinating, and
programming functions related to their mine rescue and recoverv
training activities. Having trainers Judge their needs and
investments in r~ards to an arrav of responsibilities and
duties provided both a framework of common functions, and a
chance to rank these functions. Table 3 presents these duties
and functions.

Although instructional activities usually received the
highest priority, administrative duties nonetheless were
perceived to require significant effort. "aterials "tailoring"
and activities drvelopment, designing mock-ups, demonstrating
procedures and motivating performance re~uired a good deal of
attention. On the other hand, updating members, training
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"rookie" replacements and devising proficiency me.sures for
various skills and procedures were only occasionally performed
or perhaps intermittent functions. Among admininstrative
duties. arranging transportation, coordinating, reporting. and
maintaining team manpower took a fair effort from trainers most
often. For the most part, however, follow up observations had
shown that MR training was tied to separate mine operations
with one, sometimes two teams whose support and vigor depended
on immediate, local management.

Broadly speaking, federal and state trainers .ore often
instructed a collection of trainees <usually rookie.) drawn
from a range of operations, whereas industry trainers
encountered team-by-team replacement. Like~ise, industry's
trainers were more likely to need to deal with .aintenance,
supplies, and transportation as part of their normallv expected
responsibilities. Surprisingly, there was no strong concern
among trainers, generally. to secure coordinated training with
other teams that might be called to their operation in an
emergency, nor to promote efforts to standardize resources,
equipment, and practices among likely back-up teams. For all
practical purpose•• the functions of MR training still seem to
preclude most activities beyond the immediate instructional
needs associated with classroom demonstration and team
practices.

By and large, trainers were expected to fit in such
programs without las. of time on other duties. Futhermore.
there was little chance for career Dr company advance.ent bV
training part-time volunteers to deal with underground
emergencies. Coincidentallv, little effort ~s made to
evaluate the effectiveness of recovery and rescue training. or
to assess an organization'. mobilization capability for an
underground emergency.

Ordinarily, mine management regarded mine disa.ter and
rescue as an improbable event. Management endorsed the.e MR
training activities when they were at no cost or very
inexpensive, provided step-by-step procedures, and required
limited additional preparation or managment cammitment. The
experience of one trainer pretty much summed up the pattern we
found often among companie.. He noted that "for six months
after we had the water inundation <at a limestone operatian).
we got anything we needed and asked for, and then evervone
forgot, and nothing any longer went to training." Often
managers did not know what to do with their MR capabilities,
and as a result, did not know how to support training
activities.

Mine Rescue Skills and Member Specialization

What are the priorities for the skills and knowledge
involved in MR training? Are some skills more specialized than
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others? Do instructional materials sufficientl~ cover all the
basic ingredients ~or an effective team operation?

Our ~ork ~ith trainers sho~ed that there ~ere priorities
and there ~as a limited, but definite tendenc~ to~ard

specialization of activities on teams. See Table 4.

Practically every trainer indicated that each rescue team
member needs to perform all rescue and recovery procedure., but
rated a. top priority those skills relevant to the safet~ of
all member. and their abilit~ to effectively u.e and control
their apparatus. Most trainers agreed that proficiency in
testing and wearing an SCIA, plus good care and maintenance of
SCIAs are premium skills for ever~ team member. Next, training
must ensure that each member understand••ignal., and knows how
to travel and how to "tie in" safel~ while carrying out
assigned tasks. On the other hand, trainer. regarded ,as
testing and other monitoring skills, as well as re.ponsibilitv
for communications as fairl~ specialized actions fOT a few
members or a single team member. As shown in Table 4, this
arrangement of skills is nearl~ paralleled b~ how in.tructors
ranked the knOWledge/understanding competencies for MR teams.

The strongest endorsement for specialized task work ca.e
most often from governmental or educational training
specialists, Ulhere roles .s "map man," "ga...an," unumber 3",
or "number 4" man were regarded as specific as.ignments in a
definite division of labor. Perhaps this inclination to focus
more on "position", les. on "mission", derives ~rom long-time
attention to successive training of batches of new MR recruits.
Perhaps it follows from rescue contest proceduresl but the
mission versus position i.sue fre\uentlv aro.e in field
training observations and during interviews. Qenerall~,

industr~ trainers were more apt to rotate team members among
positions, selecting the more proficient one. for .pecialized
work as the tasks or team mission warranted.

As a whole, team performance goes be~ond hands-on
demonstrations with apparatu., bringing teams into .ituations
that depend upon opportunities for Utrial and error" practice.,
and team debriefing. Succe.sful team. re\uire situations which
present "mock" or "simulated" condition.--proble. solving work.
Clearl~, some skills tended toward specialization, and the.e
were the tasks that required most attention during training.
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TRAININO MINE RESCUE TEAM INSTRUCTORS

Located at sites throughout the nation, the eleven
instructor training seminar., in cooperation with the U. S.
Bureau of Mines .nd the Mine Safet~ and Health Adminin.tration,
lIIere supposed to stimulate the diffu.ion of materials, train
the trainers, and set dawn guidelines for the certification of
trainer's qualifications. (See Appendix A. )

The operational effectiveness of min. r ••cue t.a•• in an
actual underground em.rgenc~ is the combination of all of the
training goals, including the initial .election of volunt••r.,
members' commitment to the team .ffort and MR task., the
integration of teams into a coher.nt tactical plan to r.gain
control of the und.rground environm.nt, and the continuous
training for effective per'ormance by both t.ams and .urface
organization. Wit~out good m.thods in d•• igning and a ••••• ing
training, trainers have little chanc. to improve team
capabiliti~s Dr themselve•.

In preparing rescue team members to p.r'orm e~f.ctivelv

during an underground .mergenc~, there are two fundamental ways
to provide instructional a •• i.tanc. to the l.arn.r: a) improve
the instructional materials, and b) dir.ct the l.arn.r.
attention and .ssure ' ••dback an performanc... "-ny
instructors attending th ••• training •••• ion. had onl~ limit.d
experience lIIith instructing rescue t.am.; bowever, the ••minars
did address two 0' their maJor problems. Fir.t, the mat.rials
both focused and organiz.d the content of Min. Re.cu. and Mine
Recover~ training. Second, the s.minars provid.d an opportunit~

for instructors to compar. not.s, to revi.w tb.ir concern. and
collectively review their re.pon.ibiliti••. For n.arlv 300
industry, federal and .tate trainer. who participat.d, the
seminars provided • lIIaV of defining min. r ••cu. and a ••ur.d
them the essential content of what th.~ would teach. The
organized contents of the materials provid.d a ba.i. for
trainers' in.truction, for comparison of team capabiliti ••, for
modifying programs, resources, and service., and for program
planning.
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II. THE MINE EMERQENCY PREPAREDNESS PROQRAM

INTRODUCTION

A number of un.nswered ~uestions de.ling with emergencV
preparednes. and ••n.gem.nt's functions .nd responsibilities
arose during the development of the mine re.cu. te.m tr.ining
m.t.ri.ls. Inform.tion received from. cro••-.ection of
individu.ls involved in .ctu.l min. rescue .ttempt••nd in
.xtended mine recovery work indic.ted • concern .bout proble••
associ.ted with rescue .nd recovery oper.tions th.t were bevond
the scope of MR team tr.ining. Specific.llV, wh.t i.• the role
of mine management in org.nizing a re.cue .nd recoverv
operation? For example.

1. Is mine management experi.nced in re.cue procedure.?
2. Does mine m.n.gement p.rticip.t. in re.cue training?
3. Does (Do) the r.scue te.m(s) r.lv on m.n.gement'.

decisions .nd actions de.ling with min. re.cue proc.dure.?
4. Are "mock emergenci.s" conducted to prep.re

individu.ls, other th.n the te.m m.mbers, who would be involved
in an actual emergency?

5. How often is mine rescue tr.ining conducted for State.
Union, .nd F.deral offici.ls who would be providing the
direction and ancill.ry support for the functioning mine
emergency organization .nd the restor.tion of the min.?

6. H.s the mine's em.rg.ncv plan of .ction ever been
tested for efficiency••ccuracv, or coordination?

The Mining Ext.nsion S.rvice. tbu•• re~ue.ted the Bureau of
Mines to .110w MES to explor. the n.ture of ..n.ge.ent'. role
in mine emerg~cv prep.redness in the .ining industrv. ~S

also proposed to develop materi.ls that could be e.ploved bV the
mining industry to design .nd implement emergencv preparedne.s.

Beh.vior in Complex Org.niz.tion.: Learning from
Experience with Dis.st.rs .nd Mine Emergencies.

In .n emergency••n org.nization cannot and 40es not
automatic.IIV react to the incr••••d demands for inform.tion.
or to logistical dem.nds for p.rsonn.l .nd resource. cre.ted bV
the situation since it h.s little .ccur.t. knowl.dge .bout the
event. Moreover, recognition .nd identification of .n
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emergency Dr a disaster initially provid•• only. t.nt.tive
suggestion as to the .cop. of imp.ct. Th. org.nization do•• not
know the magnitude of future t ••ks. Con••~u.ntlv,.
con.id.r.ble amount of unc.rt.intv i ••ncount.red within .ny
organization reacting to .n .m.rg.ncy.

In responding to .merg.nci •• or di •••t.r., • min.
organization: 1) op.r.t•• und.r verv unc.rt.in condition.J ~)

operates under conditions of urgency; 3) op.rat•• in the
context of emergencv con••n.u.; 4) 10••• it. autonomy; and 5)
transforms the basis for its m.mber.' participation.

Typically, during any min••m.rgency (Dr min. di.a.ter)
c.rtain a.pects of .n org.niz.tion'. pr.viou••ctiviti•• b.come
less important. and tradition.1 lin•• of communication and
authority mav even coll.p... Commonly. d.ci.ion-making ~ill

involve different proc ••••• and per.on.. D.ci.ion-making is
altered. fir.t b.cau.e of a .ignificant incr•••• in tho••
activiti.s r.lated to communic.tion .nd coordination; and
second. because of • h.ight.ned concern for d.fining the
boundaries of the organization.

Uncertainty arises in those situation. in ~hich an
organization is not .ur. of the con.e~u.nc•• of it. action.
once th.se actions .nd alt.rn.tiv. cour••• of b.havior h.v.
been m.pped out. Unc.rt.inty t.nd. to ~ork in two dir.ction.:
1) it provid.s conditions ~h.r.by organization. get involv.d •
• nd 2) it provid.s imp.tu. for a .hift in patt.rn. of
activities. During an .m.rg.ncy. go.l. ar. apt to b.com.
vague, .ither because th ••e go.l • • r. impli.d and •• ldom
actualiz.d or are difficult to a.c.rtain a. a ~••ult of the
conditions. Organization., ho~.ver, ar. exp.ct.d to act. If
the organization wait. for _ cl.rification of the .ituation .0
that its role and t.sks c.n b. defin.d, it run. the ri.k of
having its actions d.fin.d by oth.r•• or b.ing .een a.
unwilling to help in an .merg.ncy.

On the other hand. imm.di.t. r ••ction can .nd do•• lead to
a commitm.nt of p.rsonn.l and r ••ourc•• th.t .ay elc••d the
scope of .n organi~.tion'••xp.ri.nc. Dr it. anticipat.d rol •.
Likewise, m.mbe~s .ay commit th.m•• lv•• to activiti •• which
have little to do with .m.rg.ncy organization po.ition., o~ to
actions th.t will not m••h with the role to ~hich it i.
committed during .n emerg.ncy. Tb.r.for., in addition to the
uncertainty of d.mand •• organization••Ip.ri.nc. uncertainty as
to the .t.tus of th.ir own p.rsonn.l and .at.rial ~••ou~c••, as
well as the status of othe~ organization. on which th.y .ay
need to depend.

-43-



The unc.rtainty accompanying an und.rground min••m.rg.ncy
means that an organizational commitment initially ha. to b.
giv.n to anticipatory planning and to gath.ring information.
Anticipating em.rg.ncV condition. and planning r ••pon••• to
them warrants a significant .ffort on the part of an
organization to id.ntify, .valuat., and r.duc. it.
vulnerability.

At l.a.t .om. f.ature. of the organization'••m.rg.ncy
structure and prot.ctive proc ••••• ar. am.nabl. to plann.d
actions. Programs for the mobilization and deploym.nt of
per.onn.l and resource••ay b. d•• ign.d and .xecute' a. tactics
of preparedn.ss. How.v.r, prepar.dne•• planning mu.t b. focu••d
.electively: 50•••egment. of the organization become more
important than oth.r.. Em.rg.ncy pr.par.dn••• plan. mu.t .how
how p.rsonnel and r ••ourc•• ar. notifi.d and mobili~.d during
.mergencies. It must specificallv det.rmin••hich p.r.onn.l
are tied to particular activiti ••, and e.p.cially ••tabli.h
procedures for gath.ring information about the pr.dictable
environmental chan~es as ••11 a. the operational capabilities
of the organization during d.ploym.nt.

Emergencv Organization: Notification,
Mobilization and D.plovm.nt

Earlv in ~he em.rg.ncy, the "n••d for knowing" m.an. that
pr.vious. well establish.d lin•• of communication mav no
long.r be followed and new line., .m.rgent in t.rm. of .p.cific
tasks acc.pted by the organization. maV b. d.v.lop.d. Narmal
patterns of authority and rout in. d.ci.ion-.aking proc•••••
tend to b. r.plac.d by n.w one.. A min. di.a.t.r di.rupts
virtuallv all routine op.ration and production. The•• alt.r.d,
ambigious conditions may al.o r.,uire .p.cific type. of
.xpertise and consultation. Furthermor., th.r. is tremendous
pressure among all l.vel. of the organization toward
overmobilization. calling in all .hift. and stockpiling
volunt.er.. Charact.ri.ticallv, after impact, th.r. ar.
usually too many p.opl., and at the .am. tim., th.re n.v.r i.
~uite enough manpower ("s.a.on.d" or appropriate p.r.onnel to
to direct the effort and conduct the work).

Organization. u.ually have a .ch••atic plan whieh include.
notification of off-shift p.r.onn.l and id.ntifi •• ba.ic
'.rvic••, d.pending upon the .xt.nt of impact and the .cop. of
actions initiat.d. How.ver, notification and mobilization
rarely run smoothly at first, in part becau•• the scop. of the
emergency is unknown and partly becau•• per.onnel may be
confronted with conflicting role obligation•. Efforts to r.duce
deterioration 0' an organization's readin••• during the
transition from n~rmal to emerg.ncy operation, and to foster
the notification and mobilization of the .mergencv subsystem
re~uires that personnel are where they n.ed to be, not where
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they think they should b•. Thu., .m.rgency program planning nat
only must att.-pt to ••cure .trong commitm.nt, but mu.t also
train to ensure that m.mber••tay in their a •• ign.d role•.

An .mergency pr.par.dn••s program d.p.nd. upon a ••nsibl.
policy charter, backed up bV authority and the ability of its
designated personnel to .x.cut. the function. of the ••erg.ncy
organization. An ••••••••nt of "vuln.rabiliti•• " in a mine, a
vigilant monitoring of th ••, and .ound training to ••iftly
execute th_ proc.dur•• d•• ign.d to control condition. provide
the und.rpinning for an ongoing pr.par.dn••• progra•.

During any larg., .u.tain.d r ••pon•• to an ••erg.ncy,
initial an-site effort. may be overwh.lm.d and b.co••
ineffective. Thi. nece.sitat•• mobilization of .xt.rnal s.rvices
and re.ource., and an .xpansion of the adminin.trativ. apparatus.
P.ople who have skill. r.l.vant to the control and r ••toration
effort .t the mine may be r.cruit.d from outsid•.

Ac~ounts of ..erg.ncy situation. a. w.ll a. official
r.part. aft.r .ctual min••m.rg.nci•••baw.d many p.apl. ath.r
th.n mine re.cue t.am. ar. involv.d in a min•••eri.ncy. The.e
individuals would have imm.diate and/or d.l.gat.d
responsibilities which cover a broad array of activiti ••, and
dir.ctlv affect the actual p.rformanc. of the organization and
mine r.scue team(s).

The .ffectiv.n••• of r.scu. and r.storation op.ration. i.
determin.d to • ~r.at .xtent by the r ••pons. of the individuals
who will b. dir.cting team activiti •• and r.lat.d op.ration•.
The probl.ms a ••ociat.d with ..naging a min••••rg.ncy ar. apt
to include the fallowing:

1. Knowledge of .m.rg.ncy plan. of action
2. Experience in command c.nt.r functions
3. Experience in fr.sh air ba•• activiti ••
4. Knowledge 0' min. re.cu. t.am proc.dur••
5.. Coordin.tion req,uir.d for deci.ion-maUng
6. Experience in briefing and debri.fing proc.dur••
7. Assurance 0' t.am confidence and tru.t
e. Qu.ranteed control of the r ••cu. op.ration

The pro~iciencv with which the.e probl.ms ar. handl.d
,,"ects nat only the e'ficiency 0" .merg.ncy r ••cue and
restoration operation., but dir.ctly bears on the live. of
possible survivors, the .a.,.tv of t.am members, and the .xtent
of damage to mine property.
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DEVELOPMENT OF MINE EMERGENCY PREPAREDNESS
PROGRAM (MEPP) MATERIALS

Three steps in the d.v.lopm.nt of the MEPP m.t.ri.ls
were: 1) research, 2) org.nization, .nd 3) r.vi.w .nd
re~ormatting o~ the fin.l MEPP guid.book •.

The initial step l.id the groundwo~k 'or the cont.nt 0' the
MEPP materials. R••••rch into th. n.tur. 0' min••••~g.nci••
• nd min. emergenc~ oper.tion. 'ocu.ed on •• Jor conc.rn., •
range of ~.5cue and ~.covery .ctiviti••, .nd o~g.niz.ton.l

respon.ibilitie•. For •••mpl., wh.t .~. the ••li.nt obJ.ctiv.s0' an .me~genc~ prepar.dn••• p~ogr.m? How c.n the p~og~..
attain .n ev.luation 0' the p.~'o~..nc •• ~.~ui~.d by .p.ci'ic
procedur.s to .chi.ve tho•• obJ.ctiv••? How do•• a min.
em.rgenc~ organization int.gr.t. mUltiple "unit" op.~.tion.?

O~, how can .n emerg.nc~ o~g.nization d.v.lop c.p.biliti•• to
for.cast the consequ.nc.s 0' deplo~m.nt .t di".r.nt ...t.g....
of emergenc~ (i .•. , incipi.nt/••rl~, coll.p ••d/'ullblown, .nd
post-eme~genc~/restorative.t.g•• )?

Meinly, the 'ir.t .t.p p~oduc.d •••~i•• 0' outlin•• which
determined the plac.ment of in'o~mation und.~ v.rious topics.
These m.t.ri.ls W.T••TT.ng.d .~ound two 'oc.l point.: 1) the
Mine Em.rg.nc~ OTg.niz.tion (MEO) .nd 2) the E••rg.nc~
Operation. Procedures (EOPS). Thi. l.d to two ••p.~.t. modules
and gen.Tated the tool. 'OT the Ev.luation 0' CapabUit.., .nd
an Assessment 0' Reli.bility.

Th•••cond .t.p ~.~ui~.d t.~.inologic.l con.i.twnc.., .nd
targ.ted c.~tain g.ps in the m.t.ri.ls. Fou~ l.v.l. 0'
emergenc~ ~espons. w.r. d.t.~mined: contain••nt, notific.tion,
mobiliz.tion, .nd d.ploym.nt. In'o~.ation w•• o~g.niz.d to d.al
with speci'ic action. and p~ocedur•• ~.~ui~.d und.~ each l.v.l.

With the ba.ic .tructu~•••tabli.h.d, •••cond d~.'t 0' the
materi.ls was p~oduc.d by "a~ch 1985. Th••• mat.~i.l.,

howeve~, we~. cont.in.d in on. volume which wa. bulk~ .nd not
practicallv use'ul. Thi. volume w•• di.t~ibut.d to • p.n.l of
r.viewe~s who we~e v.teran. of nume~ou. min••••~g.nc..,

operations.

During the third .tep, the ~evi.w. 0' the MEPP p~ogT.m we~e

used to ~e'ine the m.te~i.l. Two c~itici ••• h.d b.en that:
the m.terial was cumb.~.om., and the content was not conci•• l~
arranged fOT e.s~ use in the mining indu.t~y.

The reforma~ting 0' the m.t.~i.l .limin.ted r.p.titions
contained in the single volume .nd b~ok. the p~og~am into a .et
of eleven (11) modules.
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MINE EMERQENCY PREPAREDNESS PROGRAM (MEPP) QUIDEBOOII.S

I.
PREPAREDNESS PROQRAM
SYSTEM QUIDES

II.
EMERQENCY ORQANIZATION
USER'S QUIDES (MEO)

III.
EMERQENCY PROCEDURES
USER'S QUIDES (EOPS)

1. Executive Summar~

2. Progr.m Dir.ctor Quide
3. Min. Em.rg.nc~ Org.nization
4. Em.rg.nc~ Op.r.tion. Proc.dures

5. R••cu••nd Advi.orv Divi.ion
6. T.chnic.l/saf.gu.rding Divi.ion
7. Surf.ce Support Divi.ion

B. Containm.nt L.v.l Proc.dur••
9. Noti'ic.tion L.vel Proc.dur••

10. Mobiliz.tion L.v.l Proc.dur••
11. n.ploV••nt L.v.l Proc.dur••

The program director'. guid.book .nco.p••••d .o.t 0' the
material initia.lly includ.d in the introduction to the tEPP.

The workbooks (MEO .nd EOPS) w.re r ••tructur.d to 'it the
six steps re~uir.d 'or dev.loping the .m.rg.nc~ pr.p.r.dn•••
program. Also provided wa•• b•• ic .tructur. (i .•. , curriculum
design) 'or management in term. 0' "holll to d.velop" a program.
Thus, six logic.l steps lII.r • • st.blish.d 'or impl.m.nting the
program, plus suggestions .bout hOIll m.n.g...nt could "t.ilor"
the material to me.t .pecific n••ds 0' • comp.nv, • min. or a
set of mines.

The process 0' reform.tting the m.t.ri.l combin.d t..,o
divisions (•. g., Rescu. Action/Advi.or~ Divi.ion.) into on.
manual .nd d.velop.d ••gm.nt. 'or the T.chnical/S.f.gu.rding
Division .nd the Surf.c. Support Division. Manuals on the
levels of response cover.d Cont.inm.nt, Noti'ic.tion,
Mobilization .nd Deplov••nt. Some of the org.niz.tion.l
planning tools w.r. cont.in.d in the••••p.r.t. m.nu.l••0 that
the user would have .cc••• to the s••• vi.u.l .nd pl.nning
guides .s the program dir.ctor.

Lastl", developm.nt of the Ex.cutive Su...rv 'ocu••d on the
overall contents 0' the MEPP m.t.ri.ls. Thi. m.nu.l provid.d •
framework 'or organizing the compl.t. progr.m.
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THE STRUCTURE OF THE MINE
EMERGENCY PREPAREDNESS PROQRAM

The Mine Emergencv Preparedness Program (MEPP) is a
management tool for preparing company personnel to handle the
Jobs, tasks and duties re~uired of a mine emergency operation.

The program depends on the development of a Mine Emergency
Organization, and the development of Emergency Operations
Procedures. It requires the regular scheduling of mocks and
drills and the evaluation of response and performance.

The program can be applied to a single mine or a group of
mines. The adoption of the program does not .ean that
management has to set up a Mine Emergency Organization separate
from the company's normal operations. This program is intended
as one way to organize and prepare existing mining personnel to
function and respond more effectively in emergency situations.
The program can help improve a company's emergency response
efforts only if management supports it with a firm commitment.

Features of the Program

The preparedness program includes suggested approaches for
preparing, training and organizing the personnel to be used for
a mine emergency operation.

Management can use the.e materials to develop plans of
action for security, communication. and transporting e~uipment,

supplies and personnel. MEPP contains substantial information
about who and what i. needed for a mine emergency operation,
how and where ~o mobilize personnel and supplies, and what
actions must be taken to secure the mine site, safeguard the
operation and protect personnel. Moreover, ..nag amant can use
the MEPP materials to assess the company's current level of
readiness. Af~erw.rds, management can determine the scope and
goals of the company's preparedness effort.

Components of Preparedness

Mine emergency preparedness con.ists of three components.
The components of preparedness are:

1. ORGANIZATION of ~ualified personnel ~ho

hold responsibility for all human and technical
resources needed for a mine emergency operation.

-48-



and
and

2. PLANS OF ACTION that outline the procedures
for personnel to follow to control a mine
emergency situation.

3. MOCKS ~ DRILLS involving supervisory
other mine personnel in the activities
actions of a mine emergency operation.

These components form the basis o~ a company's progra•.
TheV serve as the focal points to organize and prepare all
personnel for handling an emergency condition at a mine site.

Context for Preparedness

Mine crises provide the context for a preparedness program.
The actual conditions of an emergency establish the boundaries
of what a company faces at the mine site. Each e.ergency
re~uires proper. immediate and correct actions to contain the
problem before it gets out of hand.

Emergencv actions mav range from ear1v an-site efforts.
such as a section crew extinguishing a s.a11 fire. to
exploration by Mine Rescue Teams in the affected area of the,
mine.

A mine emergency condition also forces .anagement to halt
normal production activities. This condition means that:

a. Mining personnel at the site must respond quickly
as well as correctlv within a matter of minutes to
contain and control the amergency condition.

b. The mine's Emergency Notification and Evacuation
plans must be activated to mobilize authorized personnel
needed to support and sustain the mine ..ergency
operation.

c. "anagement must ensure a sufficient call-up of
personnel and an effective mobilization without creating
confusion. disorder and congestion at the mine site.

An emergency calls for a company plan of action that lays
out duties. tasks and procedures. This effort must
specifica11v detail initial and additional actions that must be
accomplished soon after discovery and reporting of the problem.
To support a mine e.ergencv operation, management mav use this
program to plan for ather human and technical support service•.
These support grou~s. such as police and hospital units. or
vendors of apparatus parts. can mean the difference bet.een a
coordinated rescue effort and confusion at the mine site.
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Purpose of Preparedness

Hine fires and explosions or entrapments ~nd inundations
create a need for prompt action. Fe~ mine. have had acc ••• to
an organired emergenc~ r.sponse SV.t.m -- out.id. of t.am. -­
that could be activat.d ~uickl~.

Hin••mergen~~ plan. u.ually focus on the notification of
personnel. Or, pl.ns m.~ only involve the training of Mine
Rescue T.ams in complianc. ~ith Federal and .tate regulations.
However, Mine Rescue T••ms alone can not control a mine
emergenc~ situation. Th. preparedne•• program provide.
guidanc. that allo~s for the .s••••m.nt of an em.rg.ncy
situation b.fore it occur.. This program help. to det.rmin.:

1. What action. mining
immediately to contain a
site?

personn.l mu.t take
problem at the mine

2. Do min••mploy.es have the preferred akill.
to perform the necessary tasks properly and
r.liablv?

3. Who should assume temporary command of the
emergencv effort?

4. Who is in charge of other part. of the
operation?

5. What other .pecial s.rvice. does management
have to call on to .upport and sustain rescue
actions?

6. How do mining personn.l obtain information
and aS5ess report. to make critical deci.ion.?

M.intaining a pr.par.dn.s. program provid.s a m.asur.d
investment in personn.l who ar. prepared for a mine ....erg.nc"
operation. In this wa~ management can depend on a .mooth,
professional .ffort, in ca•• of anemergeney .ituation, instead
of rel~ing on an unt•• ted Notification Plan or a series of
off-the-cuff decisions.. Managem.nt commitment to MEPP marks
the first .t.p toward the .ffectiv. control of a mine
.mergenc~.

Qoals of Pr.pare~ne••

The MEPP goals addre•• the need for manag.m.nt to
continuou.l~ a~s.s. the readin••s of acompan~'s em.rg.ncy
response svstem.
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These goals should help to ensure :

AVAILABILITY of an
command consisting of
charge of technical,
units.

organized chain of
qualified persons in

safeguarding and support

ACCESSIBILITY to well-trained and prepared
persons who know their roles, and the company'.
emergency operation. plans.

ABILITY of emergency personnel who
participate regularly in macks, drills and
simulations that te.t their skill. for handling
a mine emergencv.

Management may use the MEPP Qoal. a. a .et of guidelines to
develop companv goals. Management goal. must be tailored to
fit the special concern. of the companv and it. mining
opll"rations.

Company's Preparedness Policy

Management's policV directive should under.core the
company's commitment and support of MEPP. The directive .hould
define the company'. purpo.e and reason. for the program, and
should address at least the fallowing paints:

e. Long-range, intermediate, and immediate goals
as well as the purpose of the program.

b. Management commitment and support for the program.

c. Appointment of a MEPP Program Director and a
companv planning committee.

d. Budget outlav and incentives for the progr.m.

e. Involvement of emplovee. in tr.ining progr•••.

The goals should be fea.ible and within the range of the
organization'. human and technical re.ources. These goal •
• erve a. benchmark. for a mine or a department to improve
emergency skills steadily aver a period of year•.

Naming A Program Director

The MEPP Program Director holds the re.ponsibility for the
companv's program. This role require. a person with
managerial, operations .nd other skills. The program director
must have the experience, the position and the authoritv to cut
across levels of the company. The director mav came from
engineering, safety, training or operations.
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Specifically. the program director should be a person ~ho

has:

a. A ~ell-rounded kno~ledge of each department or unit
~ithin the company.

b. Enough authority to ensure cooperation .nd
participaticn at all levels in the organization.

c. Earn.ed respect of management. emp loyees and others
in mining. safety and training.

d. Qood skills in manag.ment. human relations and
communications.

Management must give the director full support to put the
program in motion. To assist the director, management has to
engage in the sele~tion of a company planning group or
committee. This effort helps to divide the ~orkload needed to
plan. organize and implement the company's program.

MINE EMERGENCY ORGANIZATION (MEO)

The Mine Emergency Organization includes ,ualified and
skilled persons ~ho are in charge of the resources and services
needed to conduct a mine emergency operation. These persons
are in charge of the "areas of responsibilitV" within the
organi zation.

The Mine Emergency Organization can be described in the
foIl 011I i n g ilia y s:

a. It is a collective and orderlv arrangement of
authorized personnel. resources and services needed
to conduct an ~ergency operation at a mine site.

b. It provides a structured framework for
conducting all activities and controlling all actions
in an emergency situation.

c. It helps coordinate
communications, including
information and instructions.
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d. It is a ..ell-m..n..ged ..nd o.,.g ..niz.d
facilit.. tes the flo.. of command
dec isions.

effo.,.t
..ction.

th.. t
..nd

e. It p.,.ovides m..n..g.ment ..ith .. g"'oup of
p.,.ofessionallv skilled p• .,.sonnel need.d to .uppo.,.t
conunand decisions.

f. It .. Iso d.pends on the ..v..il..bilit" o-f
pe.,.sonnel. supplies ..nd .p.ci.. l ••.,.vic ••.

The establishment of .. Mine E••.,.genc" O.,.g ..niz ..tion .nsu.,.e.
a solid. complete and coope.,.ative ...,..,.ang.ment of pe.,.sonnel.
resource. and service.. This effort help. to id.ntifv.
organize and prepare pe.,.sonnel to conduct a mine .m.rgenc"
operation.

Emergencv personn.l h..ve to be called ....,.1" if .. probl.m
is not contained soon a,t.r its discov.r". Without ..n
available organized group of ".me.,.genc" op • .,... tions" p.r.onnel,
management f.ces the imm.di.t. p.,.oblems of disord.'" end
confusion at a mine site.

Developing the Organiz.tion

Developm.nt of the Mine Emergencv Org..niz ..tion is the 'irst
part of the program••nd is fund.ment.l to the comp..ny's
emergency response syst.m. Man.gement c.n .st.blish a Mine
Emergency O'rganization in th.,.•• ba.ic .t.p.. Each .t.p
consists o~ thr.e ta.k. to be completed by the p.,.og.,.a. di.,.ector
and the planning group. Th••e .t.p. a.,..:

1. Develop the Mine Em.rg.nc" O'rg.nization by
1) identifying .1'.... 0' r ••pon.ibilit", 2) d.ciding
on position. ne.ded and ••signing pe.,..onn.l, and 3)
o.,.ganizing the ch.in of com••nd .t.,.uctu.,.•.

2. Establish the C.,.it• .,.i. '0'" Tr.ining .nd Planning
by 1) planning .nd o.,.ganizing .ach divi.ion of op• .,.ation.,
2) d•• igning po.ition de.cription., and 3) d.v.loping and
scheduling mine .m.rgenc" .ctiviti.s.

3. Evaluate the Capabilit" of P• .,.fo.,.mance by 1) .xamining
org.nizational n.eds, 2) •••••• ing individual .taffing
n.eds, .nd 3) .,..vi.ing and up-dating the ch.in of co..and.

Each step r.quir•• the u•• of the Di.,..cto.,.'. and the
Individual User'. guid ••.
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Areas of Responsibility

The MEPP User's Quides contain a complete description of
the areas 0' responsibility in the Min. Em.rg.ncy Organization.
These guides describe and address the four divisions o~ the
Hine Emergency Organization, including:

1. RESCUE ACTION DIVISION: This division includes
all of the p.rsonnel who direct, assist or accomplish the
actual rescue and recovery operation.

2. ADVISORY DIVISION: This division includes all
personnel who help guide and assist persons-in-charge 0' the
rescue and recovery operation.

3. TECHNICAL/SAFEQUARDINQ DIVISION: This division
includes personnel who oversee and provide t.chnical support
and safeguarding services during the min••mergency operation.

4. SURFACE SUPPORT DIVISION: This division
includes persons who h.lp maintain and provide administrative
and supportive services re~uired on the sur'ace during a mine
emergency.

The guides can help management and oth.r personnel to
examine the needs of each division.

Each User's Quide includ•• planning and organizing
checklists, exhibits and d••criptive in'ormation organized in
the following manner: 1) broad l.vel 'unction., 2) typic.l
duties .nd 3) personnel ••••s.m.nt 'or the po.ition.

The materials provide in'orm.tion 'or d.veloping position
descriptions, and 'or e.tabli.hing criteria 'or tr.ining.
These guides help to d.termin. ~u.li'ic.tions 'or personnel who
must be assigned to the Mine's Emergency Org.nization.

Broad Level Function.

More speci'ically, the MEPP U.er's Quid.s contain
information on the 'ollowing po.ition. in the Mine Emergencv
Organization:
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Rescue Action Division:

Advisory Division:

Technical/Safe§uarding
Division:

Surface Support
Division:

Rescue Action DirectorCs)
Fresh Air Base Coordinator
Mine Rescue Teams
Additional Services Personnel

MSHA RepresentativeCs)
State Dept. of Mines RepCs).
Labor RepCs). Cif appro. )
Company RepresentativeCs)
Outside/Other Specialists

Communications Services
Health and Safety Services
Mining Engineering Services

(Ventilation)
CMine Maps)

Electrical/Mechanical
Maintenance Services

ActiVity Log/Secretar~

Operations Securit~

Materials Handling
Food/Facilit~ Arrangements
Transportation Services
Familv Welfare and

Accommodations
Public and News Media

Relations
Medical Services
Documentation Services
Legal Counsel

In assigning personnel to positions, preparation must be
made to identi'y and assign "back-up" Dr "relie'" personnel.
In addition, replacement 'Drees must be anticipated so that
changes in shifts go smoothl~ during a mock or real emergency
operation. This group also provides alternative support in the
event frontline personnel are unavailable or are located 'ar
from the si~e of the emergency.
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MINE EMERGENCY OPERATIONS PROCEDURES (EOPS)

Mine Emergencg Operations Procedures are the plans of
action to be followed in an emergenc~ situation. These plans
apply to the "levels of re.ponse" within a mine emergency
operation. The Mine's Emergency Operations Procedures can be
described in the following wa~s:

a. They are the guidelines and plans that personnel
must follow to respond ~uickl~ and properl~ to an emergenc~

condition.

b. They provide a common .et of practice. that govern
the diverse and varied activities needed for an orderl~

operation.

c. They are applicable to all actions taken at each
level of emergency response.

d. They help mining officials implement strategies
for early containment and control of an underground problem.

e. They also establish a common set of rules for
training all emergency operations personnel.

f. They set the criteria for the company'. emergenc~

response planning.

An emergency condition at a mine can have. traumatic
effect on a company. The e.tablishment of conci.e operational
procedure. helps to ensure that supervisor~ and other personnel
know exactly how to perform tasks needed to control an
emergency situation.

Managemen~ must recognize the wide range of actions that
must occur if an underground problem e.calates rapidly.
Without concise emergenc~ operations procedures. it cannot be
sure that company personnel take ade~u.te measure. to cope with
a probl&m early and immediatel~.

Management also can test the procedures and evaluate the
performance of personnel in a mock or drill. Thi. effort can
help management build and develop a reliable re.ponse .v.tem.
The system can cover all actions ranging from the moment of
discovery to the staging and deployment of Mine Rescue Teams.
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Developing Plsns of Action

Development of the Mine Emergencv Operation. Procedure. is
the second part of the program. Thi. part i. critical to a
company's effort to contain an emergency condition before the
problem turns into an out-of-control .ituation.

Management can establish the company's Emergencv Operations
Procedure. in three ba.ic .tep.. Each .tep contain. a .et of
three tasks to be completed by the program Director and
planning group. The.e steps are:

1. Develop Emergency Operation. Procedure. by 1)
identifying the level. of re.pon.e, 2) deciding on
plans of action, and 3) organizing an Emergency
Operations Procedure. manual.

2. Establish the Criteria for Training and
Planning by 1) planning and organizing each
level of response, 2) designing emergency plans
of action, and 3) developing and .cheduling
practical exerci.e., drill. and mock •.

3. Asse.s the Reliability of Re.pon.e by 1)
examining the plan. of action developed, 2) a ••e •• ing
specific needs for emergency procedure., and 3)
revising and up-dating the company'. Emergency
Operations Procedures manual.

Each .tep requires the u.e of the MEPP Program Director'.
guide and the individual User'. guide. to each level of
response.

Levels of Response

To address response levels, the MEPP Planning group uses
the Program Director'. Quide and the User'. Quide.. These
guides describe and addre•• the four level. of re.ponse in a
mine emergency operation, including:

1. CONTAINMENT LEVEL: This re.pon.e level
encompa••es all actions taken immediately after di.covery of
a problem from initial detection and reporting to containment.

2. NOTIFICATION LEVEL: This
includes actions needed to identify,
emergency operation. per.onnel after
emergency.
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3. MOBILIZATION LEVEL: This response level
involves actions necessary to activate the Mine Emergency
Organization and to safeguard personnel and property in
accordance with Federal, state and other aireements.

4. DEPLOYMENT LEVEL: This response level consists
of actions necessarv to conduct and support missions
underground and to ensure ef'ective control of the emergency
operation.

These guides help management examine the needs af each
response level separately. Each User's Quide includes planning
and arganizing checklists, exhibits and descriptive
information. The guides are organized in the fallowing manner:
1) broad level actions, ~) typical procedures, and 3) personnel
normally involved.

The materials also provide information far develaping plans0' action, for establishing criteria far planning and far
determining who or what is needed at each respanse level.

Broad Level Actions

A mine emergency situation requires different but
identifiable actions to cantain ar cantral an emergency
condition. The actions range from immediate detectian 0' a
problem to deployment 0' Mine Rescue Teams.

The MEPP guides contain information that can be useful far
the development of plans of actions. They can be used far a
single mine or a group of mines. The guides describe the
fundamental concerns and cansideratians a' an emergency
operation.

The guides address a wide range af actians that must be
taken at each level 0' respanse, including:

Containment Level:

Notification Level:
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Mobilization Level:

Deployment Level:

Staging and Arrangements
Rotation and Transition
Immediate Actions Re,uired

Briefing and Debriefing
Decisions and Strategv
Control of Operations

In developing plans of actions, management must recognize
the critical decision-making paints at each response level.
This effort also affects plans for different shifts or for
particular locations in a mine. Shift-specific and
location-specific procedures can further assure the safety of
mine personnel. These shift-specific plans have to address the
availability of personnel and resources at different times of
the day.

BUREAU OF MINES TECHNOLOQY TRANSFER SEMINARS
ON MINE EMERQENCY PREPAREDNESS

The Bureau of Mines provided the support to permit the
Mining Extension Service of West Virigina Universitv to develop
materials exp1icitlv focusing on management's role in emergency
preparedness. Ten ~orkshop-.tvle seminars were held at five (5)
different locations throughout the United States to provide
the mining indu.tr~ ~ith the gUidelines and training ..terials
needed to ~ormu1ate and establish a comprehensive mine
emergency prepar.dnes. program.

The seminar presentations covered areas such as developing
emergency operations procedures. establishing criteria for
training and planning. and developing programs that test a
company's ability to perform in emergency situations. Eleven
seminars ~ere conducted. providing these resource. to
management representing coal. metal and nonmetal mining, as
well as officials 'ram state and federal agencie. and
representatives of insurance, legal, educational and labor
organizations. (See Appendix B for participating organizations. )

Given the hi~h marks from participants in these seminar.,
and the generally strang attendance by the mining industry and
other officials and representatives, the ne~ resources for
dealing ~ith emergency preparednes. in the mining industry must
be considered a very high1V successful accomplishment.
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III. SUMMARY AND RECOMMENDATIONS

The design and development of • comprehensive tr.ining
program for Mine R••cu. CMR) t ••m••nd • m.n.g.m.nt pl.nning
tool for Mine Emergencv Pr.p.r.dn••• (MEPP) .r. t~o .ignific.nt
resourc.s currentlv av.ilable to the mining indu.trv to bol.ter
its c.pacitv to de.l ~ith und.rground .m.rg.ncie., to pro_ot.
planning .nd pr.pare p.r.onn.l for .m.rg.ncv .ction•.

The •• rescue .nd pr.p.redn••s progr.m. d.p.nd on .en.ibl.
plans of .ction, b.ck.d up bV .uthoritv .nd the .bilitV of
~ualified personnel to •••cute the function. of the .m.rg.ncv
organiz.tion. An ••••••ment of the "vuln.r.biliti .... in •
mine C potential hazards or failur•• in the progr.m ), •
vigilant monitoring of them, and sound tr.ining to ,uicklV
execute the procedure. d•• ign.d to control condition. provide
the underpinning for an ongoing pr.p.r.dne•• program.

Such means for .nticipatorv pl.nning .r. keV initi.l .tep.
in the development of procedure. th.t ~ill le.d to the .~ift,

orderly. and effective response to a mine emergencv. While the
first minutes after the di.coverv of fir., explo.ion, m.ssive
roof fall or any other h.z.rd .re cruci.l•• tot.l emergencv
plan for responding to a h.z.rd must be bro.der in scop.,
encompassing all of the step. from h.z.rd recognition .nd
containment to the involvem.nt of te.ms in the r.scue of
survivors and restoration of mining oper.tions.

Other steps. ho~ever. remain to b. t.k.n in order to
support these resource••• ~ell .s to m••t pr.v.iling n.eds in
the mining industrv. Our recommend.tion. f.ll into t~o main
areas: 1) immediate extensions of .xisting resources .nd 2)
intermediate research .nd developm.nt of n.~ r.sourc.s. The
follo~ing listing constitutes. ch.cklist for furth.r ~ork in
emrgency response planning and tr.ining.

1. EXTENDINQ EXISTINQ RESOURCES (IMMEDIATE)

Mine Rescue Team Members' Quides:

Individual guides should b. pr.pared sp.cific.lIV for
members of mine rescue t ••ms. Th.s. guid.s should corr.spond
to the instructional m.teri.ls dealing ~ith 30 CFR. P.rt 49,
and must b. geared to procedures. t.chni,u.s. .nd st.nd.rds
required ~rom eveTV member to .chi.v. effective t.am
performance during .mergencv op.r.tions. Th.s. guides should
be practical and useful for individu.ls to revie~ mine rescue
standards on their o~n. The form.t c.n b. pocket-size or
workbook size and may be .ccompanied bV slide-t.pe or vid.o
supportive resources.
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Emergency preparedne•• in .urface mining operations has
been ov.rshadowed by the attention to und.rground mine
disasters. Ho~ever, contacts mad. during the dev.lopm.nt of
eXisting emergency re.ourc.s confirm a vital n••d in this area.

This approach to .urfac. op.ration. can con.i.t of .0••
current entrapment t.chniqu.s for bins, .il05 and hopp.rs and
extend to an overall .m.rg.ncv planning .V.t.m for .urfac.
mining operations. Such materials can focus on ad.quat. plans,
an .ppropriate emergency org.niz.tion, continu.l ••••••••nt of
procedures, and tr.ining through drills and .imulation.. Th ••e
~ould b. essenti.l el.ment. of this type of pr.p.r.dn•••
program.

Small Mines Emerg.ncv Pl.nning:

Small mining oper.tion. have .ome unique conc.rn. th.t
require attention. With the u.e of .xi.ting r ••ourc ••, a
program of preparedness .hould be t.ilor.d for u•• bV .mall
mine op.rators. Thi••ppro.ch m.v involve .c.ling down the
MEPP so that small mine operators, giv.n tb.ir limit.d
resources, can target .merg.ncy re.ponse plans at their l.vel.
Roundtable seminars .nd t.cbnology tr.n.f.r conf.rence. would
be an ext.nsion of this .pproach.

T.chnology Transf.r Seminars:

Continuation of on-going effort. by the Mining Extension
Service and Federal or .tat. ag.ncie. can ••rv. a. a bridge
bet~een some of the imm.diat. n.ed. for information on
emergency planning and future d.velopm.nt.. S.minar.,
~orkshops and asses.ment planning •••• ion., at this time,
represent one of the most f.a.ibl. ~avs to ad dr••••m.rgencv
planning in the mining industry.

2. DEVELOPMENT OF NEW RESOURCES (INTERMEDIATE)

Training and Evaluation M.thods:

Use of mocks, drills, simulations and training .x.rci••s
are put forth as practical .xt.n.ion. of current programs to
test personnel and evaluate plans of action. These
demonstrations can be u.ed to prepare mine managers, re.cu.
teams, and governm.nt per.onnel for emergency operation•.
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However, the precise methods for evaluating such activities
requires further attention. This prospect mav be viewed as a
"systems planning approach" to emergency operations. It may
draw on existing r~search and developments from various
disciplines modified for the mining industry.

The development of accurate evaluation and testing
materials would draw on areas such a. behavioral psychology,
sociology, management science. and other approaches (e.g., risk
theory, control theory, svstems engineering and statistics).
This approach should include modifications of current efforts
such as mine rescue team competitions and the MSHA-developed
MERD (Mine Eme~gency Response Development) system, which use.
role playing and video replay of decisions.

A systematic method for evaluation would allow
participants to determine the effectiveness of plans, their
consequences and alternative measures. By using results of
comparison, mine management and other personnel can det.rmine
the capacity of a mine or a set of mines to coordinate an
emergency operation, to identify accurate actions r.~uired, and
to allocate human and technical resources appropriately to
achieve the obJectives of an emergency plan.

The value of this approach can focus on coordination of
emergency operations. Coordination, in this case implies that
management personnel, in charge of the operation, should know
how an emergency plan develops in a step-by-step process and
whether the plan is progressing successfully to complete the
operation. In testing plans, participants can determine the
transition in authority and responsibility, the knowledge
required for the planned response, other available options, and
precisely what steps must be taken to assure successful
execution. The intention of this approach is not to anticipate
every contingency, but to allow room for improvement in the
recognition of errors or problems in emergency planning and
training, especially when actions deviate from plans.

Integrated Emergency Information Systems:

A computerized system should be developed for
administration of Part 49 regulations. In cooperation with
MSHA (and participating states), a data system should be
developed which contains information for each mine about: (1)
mine rescue plans filed and approved; (2) nature and number of

-62-



formal legal agreements incorporating Federal, state and
volunteer organizations (.speciall~ in regard to .mall mines
and remote capab i li ti •• ); (3) .tate or MSHA approved
modifications to mine rescue plans; (4) certifi.d in.tructors
(record., skills, competenci.s, and participation data); and
(5) description of procedures for obtaining coverage and
agreements of responsibility.

In the past, MSHA has contracted to inventor~ team
strength and hardware, and has maintain.d a li.t of "qualified"
instructors, but together these listings have had limited
use~ulness. Any anticipated support to dev.lop and approve
rescue plans, to approve modifications, .ustain up-to-date
instructor qualifications, inventor~ c.p.city, .lloc.te
resources, and provide incentive for policy r.qui.res .n
information system available to personnel throughout MSHA
districts, and between coal and metal/nonmetal .dministr.tion.

In light of the pr.s.nt MSHA min••merg.nc~ r.spon••
development (MERD), an inform.tion sv.tem could provide
regional profiles about MR team strength .nd qu.lification,
permit articulation of .ponsoring .nd d.velopm.nt.l .fforts,
and forecast mobilization and d.ployment p.tterns for exi.ting
and identified resources. Since inform.l .rr.ng.ments normally
adJust to or react to demands in un.nticip.t.d w.vs, •
fundamentally sound pl.nning effort for response to und.rground
emergencies must b~ pinned to • firm data and information
system.

Continuing support of r ••••rch, d.velopment, and
adaptation of innovative rescue t.chniqu••, pr.ctice. and
equipment could be .xtended to include .m.rgencv communic.tions
networks and innovative transport.tion syst.ms which mav be
incorporated into regional respons.s .nd deployment. One
feasibility stud~ in cooperation with the W.st Virigni.
Department of Mines has suggested th.t the loc.tion of teams
and stations may be allocated (stat.wid.) to facilitate
coverage using s.ctor mapping- by .mploving State Tr.vel Area
Maps (STAMs)- which id.ntify .. trav.l tim." between all
extremely small geographic.l units.

Computer-assisted mapping .nd allocation of MR st.tions
also is f.asible. Furthermore, tber. is • n ••d to d.velop
communication systems, especiall~ opportuniti.s for
long-distance, direct visu.l or gr.pbic. computer-assisted
analysis of min. g.s.s, ventil.tion, or even r.cov.r~ pl.ns.
These r.present potential options or str.t.gies not previously
available during actual .merg.ncy operation.. Such new
departures will require a vigorous commitment, and st••dy
design to determine reliable procedur.s .nd tactics.
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APPENDIX A. Instructor Qualification and Program Evaluation:
MSHA Responsibility for Part 49 Implementation.

Adoption of the new instructional materials by HSHA meant
that this program would be the core of team training work.
Elsewhere in HSHA a program was underway to improve its Hine
Emergency Response Training (HERD). However, HSHA also had to
develop a cadre of personnel to certify team instructors,
revi~ programs and prepare for formal, cooperative relations
with the mining industry that were related to Part 49.

In late 1982, after IIrealignment ll of Education and Training
(MSHA), ~ohn English re~uested (supported by ~oseph Lamonica,
Administrator for Coal Mine Safety and Health) that West
Virginia University's Mining Extension Service (WVU -HES)
cooperatively establish a seminar focused on prep.ring HSHA
personnel to deal with agency responsibility pertaining to 30
CFR, Part 49 regulations. Considerable effort was invested
into the program. Working with MSHA, five specific obJectives
were established for a 3-day workshop to be conducted by HES
personnel. The workshop was conducted in April, 1983, and was
to prepare each participant:

1) to conduct 20 hour initial HR Training,
2) to conduct 40 hour Advanced/Refresher

MR Training,
3) to ~ualify mine rescue instructors,
4) to review Mine Rescue Training plans and

and materials for approval, and
5) to prOVide interpretation of Part 49

imp 1ementat ion.

The Mining Extension Service also recommended that each
coal district manager should clarify the responsibilities for
each participant sent to the workshop. A total of 22 persons
attended. The mine rescue background of the participants varied
greatly: some had actual mine rescue experience, others' mine
rescue involvement was purely contest related, and a few h.d no
mine rescue background at all.

All of the participants volunteered to become involved in
each phase of the workshop, and the interaction that was
achieved enhanced the program goals. In order for the
established obJectives to be achieved, the participants felt
that continuing support would be needed from senior MSHA
administration. This would be necessary to achieve the
obJectives of the seminar as well a. the mine rescue duties and
responsibilities that they would be expected to perform in
their respective districts.
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The initial activity focused on the functions and duties
that participants anticipated they would perform in regards to
Part 49 regulations. Table A. 1 shows the duties the.e
participants expected to perform, from primary duties (those
Judged as essential) to nominal (token) activities. Although
none expected to perform all these duties, the frame of
reference was fairl~ consistent among participants, and only
eroded for various nominal level responsibilities, in which
case actual experience played an important part (e.g., tho.e in
the group with the widest experiences had occasionallv
performed these activities). Results were fed back to
participants, and were also reported to district and other key
MSHA administrators in order to encourage a common d.finition
of functions for the agency.

Instructor Qualification.

The seminar was composed of two workshop sessions. Two
"nominalizing" tasks were incorporated into tbe workshops in
order to expedite participation, and elicit personal experience
and knowledge.

The first session was designed to examine instructor
qualifications and to determine criteria for assessing mine
rescue capabilities of instructors. The initial task statement
used to direct participant efforts during the workshop session
was stated as follows:

" List the skills, abilities, ~ualities and traits
that you consider important for ~ualification as
a mine rescue instructor."

Following t-he nominalizing format, the "round robin"
generated 48 statements, and the clarification process provided
a final battery of 14 skills and abilities statements. Each
workshop participant then evaluated these 14 stat.-ents
(selecting the top five statements) and a priority list was
produced. The final eight items ~hich were retained are the
following (in rank order):

1. Principles and procedures of rescue and recovery;
2. Teaching and evaluation skills;
3. Leadership;
4. Mine Rescue Experience;
5. Knowledge of and experience in the use of SCBA/s;
6. Mining Ellperience;
7. Knowledge of mining methods; and
8. Knowledge of mine rescue contests and contest rules.
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Table A.l. Part 49 Functions and Responsibilities of MSHA Personnel.

Primary Functions: Review & Evaluate

Qualify mine rescue (MR) instructors ...........•.••...
Train industry MRT instructors .•.•....•.•...•..•.....
Interpret Part 49 for mine operators .•.••....•......••.
Review MRT training plans ..............••......•.....
Monitor MRT training .•.....•.••.......••.•....••....•
Participate in MSHA's MRT training ..•.••...•.......•

Secondary Assignments: Train & Assist

Conduct inspections of MRT stations .•.•....•.........
Instruct MR contest jUdges training......•...........••
Judge MR contests .•••.......•......•••..•....•.••.•...
Conduct MR team training (on request) ....•.••.......
Conduct simulated MR training for MSHA inspectors •...
Coordinate with state MR teams (were organized) .••...
Assist industry in developing training programs .

Tertiary Activities: Direct & Maintain

Direct MR contests .....••..•.•.••.•....••........•..•.
Plan MR contests .
Instruct industry in contest rules •.....•••••.•.•..•...
Maintain apparatus & equipment for MSHA district MRT
Train MSHA district MR teams .
Team captain district MR team ......•••..•.....•.•.....

Mean a/
Value -

5.32
5.27
4.91
4.61
4.60
4.60

4.45
4.36
4.36
4.23
4.20
4.18
4.08

3.91
3.73
3.73
3.42
3.00
2.50

a! Each participant was asked to score each function on a scale from
6 (essential) through 3 (important) to 0 (never perform); the
reported values represent the average ranking for each function.
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An assessment o~ these eight characteristics conducted
during the workshop showed that leadership qualities as well as
one's mine rescue background and mining experience ma~ and can
be evaluated directl~ ~rom a personal resume and other
requested career background in~ormation which should be
submitted to MSHA b~ the person requesting instructor
q,ualihcation. Any MSHA reviewer who is assigned the
responsibility to qualify instructors should be prepared to
recognize those relevant personal and career development
patterns, as well as any other activities related to the
applicant's management and teaching experience that would
support the qualifications of the applicant. Thus, 3,4,6 and
7 can be evaluated from application information submitted for
review to district or sub-district of~ices.

With regard to knowledge of Mine Rescue principles and
procedures <tU) and apparatus experience Ut5), explicit
standards and performances were specified, and workshop
participants recommended that such standards should be employed
systematically throughout MSHA districts in order to assure
nationally comparable instructor q,ualification in mine rescue.
Logistically and technically, MSHA will need to establish the
appropriate resources and provide an adequate evaluation
facilit~ in its various districts to permit the testing and
hands-on activities in an equitable wa~. Its instructional
staff at the Academy should provide the resources for updating
and distributing both materials and MSHA personnel assigned to
Part 49 enforcement, perhaps in fashion similar to the agen~y's

current investment in rescue contest preparation and
partie ipation.

The following outline is a summary of the workshop session
on instructor qualifications in relation to MR principles,
SCBA's, and evaluation criteria. The ~irst column, in Table A.2,
identifies the key principles, column two addresses information
that is minimally required for qualification, and the third
column deals with performance skills basic to instructor
q,ualifications. For example, "knowledge of gases and use of
detection equipment" are recognized competencies that must be
e·xhibited by every instructor. Each instructor would be
required to correctly address questions/problems dealing with
effects on humans and the explosive consequences of gases.
Demonstrated performance is displa"ed by producing a "good"
test of a gas(es) and through the ability to communicate it
correctly.

The question of disqualifying a candidate as a mine rescue
instructor received considerable attention ~rom workshop
participants. Instructor status should not be awarded simply
on the basis of underground mining experience and claimed MR
background. Workshop participants strongly recommended that
certification of mining industry candidates should be based on
a case-by-casp investigation so that at least, minimally, the
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purported experience could be verified by MSHA. Coupled with
qualification tests addressing apparatus skillsC*5) and rescue
procedures<*l), participants felt that a far greater
reliability would be introduced into the emergency and
protective capacit~ of the mining industry.

Finally, workshop members proposed a "two-step" instructor
qualification: a) provisional- which would permit an
individual to assist in training, based on demonstrated
knowledge of MR principles and a thorough knowledge and
satisfactory performance on the SCBA, and b) fully ~ualified­

which would permit a person to develop and direct a mine rescue
program, based on one's background experiences as well as
required on-site evaluation of the program by MSHA.

Provisional and full ~ualification recognized what in fact
does occur in MR team training; namely, activities are executed
by team "captains-trainers" with occasional direction from the
designated MR instructor in the organization. Although
two-step qualification is not current policy, workshop
participants believed that team performance and company support
for emergency organization and rescue training could be
enhanced both through the promotion of a strong program review
and a two-step ~ualification which would permit instructor
development to be undertaken with MSHA guidance.

Elements of Training Programs.

The second task follows the presumption that candidate
credentials and MR skills and knowledge will be evaluated to
obtain qualification for instructors. The task was
initiated with the following statement:

" List the important elements that need to be included
in training programs to ensure sound mine rescue
team preparation. "

The "round robin" pToduced 47 items, which were reduced to
eight general statements about training programs, and were
grouped into 3 components re~uiring reviewer evaluation.
These are:

1. Instructional and evaluation skills;

2. Comprehensive coverage of material providing
information on: a) initial training <20 hours)J
and b) advanced/refresher training <40 hours
annually); and

3. Management emergency preparedness planning.
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Qualification of instructors follows from TAS~ 1. but the
materials coverage and management commitment depend to some
extent on the knowledge and experience of both instructors
(developing the program) and reviewers (responsible for
recommending and approving the program). Results of TAS~ 2 are
specified through content obJectives AS well AS by how
management budgets support and participation.

Instructional and evaluation skills may be indiCAted by
how the instructional program is designed to incorporate
discussion. demonstration. exercises, and skills performance
into consistent lessons. For example. How are the concepts and
ideas taught? How is e~uipment selected and used to bolster
preferred performances for individuals as well as teams? How
well do handouts and visuals incorporate training obJectives?

Specifically. the competencies of a "~uality" instructor
would be:

1. demonstrating procedures to show team members how to
perform prior to attempting a task or an activity;

2. specifing standards of performance (strong verses
token effort). and appropriately rewarding individual
and/or team effort (use of inducements and application
of penalties);

3. establishing an appropriate pace of work for the tasks
and activities assigned to teams and individual members
(ties pace and effectiveness together);

4. developing explicit task and skill rating procedures for
individual and team exercises; and

5. identifing how immediate obJectives and activities are
related to a schedule of intermediate team goals (e. g.•
annually) and longer-range programs (mine emergency
response programs).

The next component dealt with management investments.
Management commitment to .mergency prepAredness and to mine
rescue training may be spelled out through provisions
indicating:

1. management participation. inclUding review of:
A) emergency organization planning with instructors;
b) training standards for team performance obJectives.

and
c) an established schedule of management's participation

in activities and practical exercises.
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2. q,uality control for MR personnel by a) supporting
recruitment programs. and b) physical fitness standards.

3. budgeting dependab Ie financ ial support for:
a) suitable training facilities. on-site

(classroom. storage. cleaning and maintenance), and
off-site (e. g. fire training);

b) maintaining. upgrading. replacing eq,uipment and
supplies;

c) eq,uitable compensation and incentives for MRT members
and trainers; and

d) contest preparation and participation.

Finally. the evaluation of a mine rescue training program
must key on up-to-date material, including visual (video,
slide-tape) and bibliographic resources. and correctly designed,
step--by-step procedures.

Initial training (20 hour) materials must provide
information that:

1. promotes the history. functions, and duties of mine
resc ue ;

2. identifies the lallls and regUlations governing mine
resc ue teams;

3. defines the obJectives of mine rescue 1II0rk;

4. establishes the mine rescue team concept and associated
tasks;

5. identifies the team composition tlnd member's roles;

b. specifies the q,utllifications for team membership;

7. defines the basic types of SCBA's, their use tlnd
maintenance

8. specifies the proper use and maintenance of Draeger
BG174-A (or appropriate apparatus);

9. identifies the basic characteristics, components.
applications. and regulations of auxiliary SCBA's.

The advanced/refresher (40 hour) materials need to provide
inFormation that:

1) identifies the components of an effective mine rescue
and recovery surface organization;
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2) specifies the facilities. personnel and duties
involved in surface organization;

3) identifies the properties and characteristics of
gases encountered during rescue and recovery work;

4) establishes the tests and the uses of gas
detection devices;

5) specifies basic mine ventilation methods and
control procedures;

6) establishes the uses of air measurement devices;

7) establishes the procedures for mapping and the
functions of mapping;

8) defines the fundamentals of explorations and
identifies related communicating, traveling. and
testing procedures;

9) identifies the procedures for assessing un~erground

fire conditions and techni~ues for controlling fires;

10) identifie~ the causes and effects of explosions;

11) specifies the procedures for rescuing survivors
and recovering victims;

12) defines the procedures for opening barricades; and

13) establishes the procedures for recovering
and restoring disaster areas.

The workshop produced a set of standards which could be a
basis for the ~ualification of instructors and review of any
program dealing with Part 49. Strong administrative support is
imperative to legitimize these standards and to improve the
practice and preparation of mine rescue teams.

Recommendations for MSHA Mine Rescue Training Assistance

The Minin9 Extension Service made three recommendations to
to deal with underground mine rescue instruction and to aid
in the development of the program. These recommendations were
as follows:
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First, MSHA person1c el who are responsible for training,
~ualif~ing, and certify.lng the mine industr~'s rescue team
instructors should receive at a minimum the NMS "benchman's"
training program on the Draeger BQ 174-A SCBA. As a rule, the
"benchman" role and practices should be encouraged throughout
the coal industry as a feature of Mine Rescue team readiness.
This recommendation is based on results from the "hands-an"
experience with the BQ 174-A among MSHA personnel participating
in the workshop.

Second, the basic ~ualification of mine rescue instructors
must provide evidence of: a) thorough knowledge and use of the
appropriate SCBA, and b) knowledge of the fundamentals 0' mine
rescue and recover~ principles and procedures.

Workshop participants considered these to be the minimal
re~uir.ments 'or any instructor ~uali'ic.tion. Speci'ic
minimum standards and related performances were spelled
out in relation to TASK 1 of the workshop.

Finally, third, a policy memorandum addressing MR training
program re~uirements should specif~ that the material used for
any training program must include the currently approved MSHA
materials (WVU-USBM modules and materials),

A definite standard for training material contents must be
established for p~agram review, especially for the review
o~ alternative tTaining materials. Workshop action an Task 2
indicated key elements which need evaluation during program
assessment and monitoring.
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APPENDIX B. Mine Emergency Preparedness Technology Transfer
Seminar Participants.

Organizations with representatives participating in the
Mine Emergency Preparedness Program (MEPP) Bureau of Mines
Seminars conducted at five sites (Beckley, West Virginia;
Denver, Colorado; Pittsburgh, Pennsylvania; St. Louis,
Missouri; and Tucson, Azizona) are identified according to
a) mining industry, b) private industry, c) state or federal
government, and d) educational institutions. More than one
hundred organizations were represented at these .eminars.

MINING INDUSTRY FIRMS:

Allied Chemical
Alabama By-Products Company
American ElectTical Power
Arch Minerals
Asarco
Belfry Coal Company
Beth Energy Mines, Inc.
Boeing Petroleum Services
Chevron Resources Company
Climax Molybdenum Company
Consolidation Coal Company
Cotter Corporation
Drummond Corporation
Cyprus Industries Minerals
Duquesne Light Company
Eastern Associated Coal
Emerald Mine Company
Emery Mining Company
Empire Energy Corporation
Exxon Mineral Corporation
Freeman United Coal Mining
Gateway Coal Company
Harrison Western Corporation
HomestakeMining Company
Inland Steel Coal Company
International Salt Company
Interstate Coal Corporation
Island Creek Coal Corporation
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Marrowbone Development Company
Mathies Coal Company
Martin County Coal Company
Mississippi Lime Company
North American Coal Company
Pammlid Coal Company
Paramont Coal Corporation
Peabody Coal Company
Pea Ridge Iron Ore Company
Penn Allegheny Coal Company
Pennsylvania Mines Corporation
Pittston Coal Group, Inc.
Plateau Mining Company
Pratt Mining Company
Pyro Mining Company
Quarto Mining Company
Ranger Fuel Qroup, Inc.
Richland Construction, Inc.
Rochester and Pittsburgh Coal
Saskatchewan Mining, Ltd. (Canada)
Shannopin Mining Company
Southern Ohio Coal Company
Stillwater Mining Company
St. ~oe Minerals
Western Fuels Associates, Inc.
Texasgulf Mineral and Metals
Tuscaloosa Energy Corporation
USG Industries



Jersey Miniere Zinc
Kaiser Coal Corporation
Kerr McGee Coal Company
Kitt Energy Corporation
Lion Coal Company
Mapco Coal Corpora~ion

Magma Copper. Inc.

PRIVATE FIRMS:

American Mine Services. Inc.
Carson Consultants
GREFCO. Inc.
J.M.Huber Corporation
Ketron, Inc.

GOVERNMENTAL AGENCIES:

U.S. Gypsum Corporation
United Coal Company
Valley Camp Coal Company
Westmoreland Coal Corporation
Wilberg Mining Company
Windsor Power House Coal
Wolf Creek Colleries

Mine Safety Appliances, Inc.
National Mine Service Company
Tech Enterprises, Inc.
Central Mine Rescue Association
Azizona Small Mines Associ.tion

Mine Safety and Health Administration - MSHA
State o~ Arizona
Colorado Division of Mines
State of Illinois
Louisiana Department of Energy
Montana Bureau of Mines
Pennslyvania Deep Mine Safety
West Virginia Department of Mines

COLLEGES:

Colorado School of Mines
Lawrence Livermore Laboratories
University of Missouri
Eastern Oregon State College
Penn State University
College of Eastern Utah
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