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Learning from the PastLearning from the Past
March 7, 1988, a fire occurred at Marianna Mine.March 7, 1988, a fire occurred at Marianna Mine.
““At 10:32 p.m., the CO At 10:32 p.m., the CO monitoringmonitoring system alerted system alerted the the 
dispatcherdispatcher of a low alarm. of a low alarm. …… This station went to into high This station went to into high 
alarmalarm”” 2 minutes later2 minutes later..
““A mechanicA mechanic was sent to investigate the reason for the was sent to investigate the reason for the 
alarm.alarm.””
““The sectionsThe sections were notified to evacuate 16, 17, and 21 were notified to evacuate 16, 17, and 21 
minutes after the system indicated a high alarmminutes after the system indicated a high alarm…”…”
““TwentyTwenty--seven miners were exposed to heat and smoke seven miners were exposed to heat and smoke 
and escaped with the aid of selfand escaped with the aid of self--contained selfcontained self--rescuers.rescuers.””
““Five of the 27 miners were transported to the hospital Five of the 27 miners were transported to the hospital 
and treated for smoke inhalation and then released.and treated for smoke inhalation and then released.””

For more, see MSHA Report of Investigation, Mine Fire, 
Marianna Mine No. 58



30 CFR 30 CFR §§ 75.35175.351

(q) (q) TrainingTraining. All AMS operators must be trained annually . All AMS operators must be trained annually 
in the proper operation of the AMS. A record of the in the proper operation of the AMS. A record of the 
content of training, the person conducting the training, and content of training, the person conducting the training, and 
the date the training was conducted, must be maintained the date the training was conducted, must be maintained 
at the mine for at least one year by the mine operator. at the mine for at least one year by the mine operator. 



Training at MariannaTraining at Marianna
Formal TrainingFormal Training

The people who put in the computer showed me all of The people who put in the computer showed me all of 
that and that and –– they left me the book to read for myself. They they left me the book to read for myself. They 
left the computer on the other side, what you call left the computer on the other side, what you call 
animatedanimated……go play with it if you have a few more go play with it if you have a few more 
minutes. minutes. 
……they showed me how to read the sensor. they showed me how to read the sensor. …… They said They said 
thatthat’’s all I really need to knows all I really need to know——how to read a sensor.how to read a sensor.

JobJob--AidsAids
We have proceduresWe have procedures posted and we also got a drill book.posted and we also got a drill book.

Informal MentoringInformal Mentoring
……there was a fellowthere was a fellow……he gave me a little instructions a he gave me a little instructions a 
couple hours after I wasncouple hours after I wasn’’t on dutyt on duty……

From unpublished MSHA investigation interview 
with dispatcher, 03/23/2007



Designing Effective TrainingDesigning Effective Training

Develop of CurriculumDevelop of Curriculum
Clear goalsClear goals
ContentContent
Appropriate Delivery Appropriate Delivery 
MechanismMechanism
AssessmentAssessment
RemediationRemediation

For more, see Principles of Adult Learning: Application for 
Mine Trainers, pp. 3-8, NIOSH IC 9463



30 CFR 30 CFR §§ 75.35275.352
Actions in response to AMS malfunction, Actions in response to AMS malfunction, 
alert, or alarm signals.alert, or alarm signals.

(a) When a malfunction, alert, or alarm signal is (a) When a malfunction, alert, or alarm signal is 
received at the designated surface location, the received at the designated surface location, the 
sensor(s) that are activated must be identified sensor(s) that are activated must be identified 
and the AMS operator must promptly notify and the AMS operator must promptly notify 
appropriate personnel.appropriate personnel.

In the event of system malfunction, (e)(4) and (5) require In the event of system malfunction, (e)(4) and (5) require 
the AMS operator to communicate with a trained person the AMS operator to communicate with a trained person 
who is monitoring the sensor or area.who is monitoring the sensor or area.



Training for Routine TasksTraining for Routine TasksTraining for NonTraining for Non--Routine TasksRoutine Tasks



AMS Operator at Marianna MineAMS Operator at Marianna Mine

How does the CO monitoring system work?How does the CO monitoring system work?
Well, you got a low alarm and a high alarm. It goes off Well, you got a low alarm and a high alarm. It goes off 
and we are supposed to notify wherever itand we are supposed to notify wherever it’’s at ands at and……the the 
dumper. dumper. ……they got a hand monitorthey got a hand monitor……they usually go they usually go 
check it out.check it out.

If they confirm the alarm?If they confirm the alarm?
I was suppose to tell them to...leave the section if I found I was suppose to tell them to...leave the section if I found 
an alarm and then notify the boss.an alarm and then notify the boss.

From unpublished MSHA investigation interview 
with dispatcher, 03/23/2007



Emergency DecisionEmergency Decision--MakingMaking
Detection of problemDetection of problem
Definition/diagnosisDefinition/diagnosis
Considering optionsConsidering options
Choose from optionsChoose from options
Execute decisionExecute decision

Process impacted by:Process impacted by:
Skills, knowledge, and Skills, knowledge, and 
attitudeattitude
UncertaintyUncertainty
StressStress
Complexity of situationComplexity of situation

For more, see Chapter 1, Behavioral and Organizational 
Dimensions of Underground Mine Fires, NIOSH IC 9450.



DecisionDecision--Making at MariannaMaking at Marianna

Past false alarms led to delay in diagnosisPast false alarms led to delay in diagnosis
After confirming fire, task of warning inby After confirming fire, task of warning inby 
sections split between dispatcher and sections split between dispatcher and 
dumperdumper
3 inby crews were told to evacuate the 3 inby crews were told to evacuate the 
mine because of fire on beltmine because of fire on belt
No information about location or severity No information about location or severity 
of fire was given to or requested by crewsof fire was given to or requested by crews

For more, see Chapter 6, Behavioral and Organizational 
Dimensions of Underground Mine Fires, NIOSH IC 9450.



AMS Operator TasksAMS Operator Tasks

Call for Call for 
evacuationevacuation

Alarm Alarm 
confirmedconfirmed

No ActionNo ActionAlarm Alarm 
explained as explained as 
routineroutine

Seek more Seek more 
informationinformation

AMS Alarm AMS Alarm –– determine if realdetermine if real
NonNon--routine routine 
SituationsSituations

Minimal interaction Minimal interaction 
with AMSwith AMS

Routine TasksRoutine TasksRoutine Routine 
SituationsSituations



Potential Content for Potential Content for 
Emergency Response TrainingEmergency Response Training

Routine functioning of systemRoutine functioning of system
Diagnosing nonDiagnosing non--routine situationsroutine situations
Giving and receiving emergency warning Giving and receiving emergency warning 
Impact of stress during and after emergenciesImpact of stress during and after emergencies



DiscussionDiscussion

The findings and conclusions in this presentation are those 
of the author and do not necessarily represent the views of 
the National Institute for Occupational Safety and Health.


