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FIRE - MINE EMERGENCY EXERCISE

“A Challenging Exercise – Makes Students Think”

INSTRUCTOR COPY

The attached map will be used to progressively work through this Mine Fire Emergency Exercise.

A series of questions will be asked as situations occur as a result of the mine fire.  Answers to these questions are provided, however, all of the answers may not be correct.  There will be at least one correct answer for each question, however, more than one answer may be correct.

Select the correct answers.  

MINE EMERGENCY TRAINING                                                             

BASIC MINE EMERGENCY AND RESCUE/RECOVERY PROCEDURES

The following are basic mine emergency and rescue/recovery procedures in case of mine fires, inundations, etc. that all trainers and coal miners should be familiar with.  A lack of effective training or knowledge of emergency procedures could result in serious injury or even death if you aren’t properly trained and don’t know how to react properly to a mine emergency.

Always Remember:  If you fail to plan, then you can plan to fail.

Never Forget:  Nothing is more important than mine emergency and SCSR training.

I. You must always be confident that you know how to properly donn an SCSR.  You never know when you may have to exit the mine wearing one.  Underground coal miners have perished when a mine fire occurred and the miners could not properly donn an SCSR due to inadequate, ineffective training.  If you don’t wear an SCSR on your person, then always keep it readily accessible at all times and know where other SCSR’s may be stored underground.

II. Know your mine ventilation and emergency escapeway systems.  Know how the air flows in your mine.  Know where and how water drains in your mine and how water accumulations affect the mine ventilation system.  Make sure all miners are familiar with the emergency escapeway routes and where the lifeline is located.  Always keep the lifeline advanced to at least the loading point/section transformer area.  EVERYONE’S LIFE MAY DEPEND ON IT!!!

III. Keep your escapeway map up-to-date and know where it is located at all times.    You never know when this map may have to be used to escape safely from the mine.

IV. Know the elevations of your mine.  Be familiar with all low places in your mine, because water and or low oxygen that enters your mine will flow to these low-lying areas.  Be familiar with water drainage and pumps located in the intake escapeway entries and other areas of the mine and what may happen if the pumps are deenergized.

V. Be familiar with your mine map, underlays, overlays, etc. and know where any old mines adjacent to, under or over your mine are located.  You must recognize and understand possible warning signs and hazards associated with mining near abandoned works or old mines.    Review and know the signs that may indicate your mine is mining in close proximity to old workings in your mine or another mine.  Can you name three (3) indicators of mining in close proximity to old works?

3. Changes in color, texture or softness of the coal,

4. Water coming through the coal, mine floor, roof or ribs,

5. Cracks in the coal, mine floor, ribs, etc.

VI. You must understand the information provided on mine maps.  What does the “extent of mining or mining boundaries” identified with “dotted lines” indicate?  Dotted lines signify that such mine workings or boundaries MAY OR MAY NOT be accurate.  But, this does not mean that old mine workings or boundaries identified with “solid lines” are always 100% accurate.

VII. The first action that should be taken underground if a mine emergency such as a fire or cutting into an old mine does occur is to account for all miners underground in your assigned work area, face, belt drive, etc.  The outside (surface) person should be properly trained that his/her first course of action after receiving report of an underground emergency is to attempt to contact and inform everyone located underground about the type and location of the emergency.  The outside person should also be properly trained on how to notify State, Federal and mine rescue officials.  Miners located in all areas of the mine should be alerted to the emergency as soon as possible to also expedite their timely evacuation.  This timely notification of miners located on a different working section during the Pennsylvania Quecreek mine water inundation saved the lives of nine (9) coal miners and timely notification/evacuation from a Virginia coal mine in which an ignition/mine fire occurred in 2005 may very well have saved the lives of 93 underground miners.  NEVER FORGET:  Lives are at Risk.  Timely notification and evacuation has to happen and everyone that goes into the mine must be properly trained in the emergency procedures to be followed. 

VIII. Rehearse fire fighting and mine emergency escape procedures.  Everyone should know what they should and should not do and where they should go from any location in the mine if a mine emergency occurs.  Miners should be trained and retrained during six-week emergency evacuation and ninety-day fire drills and annual retraining to proceed immediately to a designated location and all miners accounted for at a designated location if a mine emergency does occur.  The designated location on a working section should usually be the mantrip station, which in most cases will be in or near the intake escapeway and lifeline entry.

IX. Remember:  if your mine fan is exhausting and your mine cuts into another mine, then contaminants including methane, carbon dioxide, low oxygen, etc. will be drawn out of the old mine into your mine. The rate of flow of gases into your mine will depend on the mine ventilation system, elevations of both mines in relation to each other, and whether or not mine gases in the old mine are pressurized.  If your mine fan is blowing, then your mine’s ventilation will have a tendency to keep pressure against the mine gases from the old mine, but pressurized mine gases from the old mine could override your ventilation system and enter your mine.  Know and understand your mine ventilation system.  Know how the beltline entry is ventilated and in what direction a fire and/or smoke would travel if located in the beltline entry.

X. Never use a SCSR to enter a known or suspected dangerous atmosphere (smoke, cut into old mines, etc.).  Only mine rescue teams wearing proper apparatus should enter such areas.  SCSR’s should only be used for escape purposes.

XI. If a fire or other mine emergency does occur:  The person or persons discovering an emergency situation should immediately attempt to contact and inform surface personnel from the first accessible telephone of the following:

· Where and what has happened; conditions present at incident area;

· Any miners to be left in the mine and their condition, location, etc;

· Time and number of crew members leaving a particular location;

· Method and direction of escape (walking, crawling, riding, and entry traveled, etc.).

The surface person should attempt to alert other miners in the mine immediately upon receiving information about the emergency.

XII. Never reverse or change existing ventilation direction, except under the direction of DM, MSHA, company and mine rescue officials.  Coal miners are trained and retrained to exit a mine using the intake escapeway during mine emergencies and reversing or altering ventilation in the designated intake escapeway entry(ies) could cause serious injuries or death to the miners.

XIII. No person should enter a mine to attempt rescue of miners where a mine emergency exists, except under the direction of DM, MSHA, company and mine rescue officials.

XIV. Mine fires create special dangers to workers located underground including:  (1) restricted or zero visibility while attempting escape from the mine; (2) extreme heat that affects the body, lungs and the mine roof; (3) smoke; (4) carbon monoxide, carbon dioxide and toxic smoke tars.

XV. REMEMBER:  Most underground fires that aren’t controlled in 30 minutes usually result in sealing the mine, hopefully with everyone out of the mine.  30 MINUTES – Is the “Golden Time” that we live by in the coal mining industry to get an underground fire under control or else usually the mine will have to be sealed.

Instructor Copy
MILLION DOLLAR COAL COMPANY

MINE HISTORY

AVERAGE WORKING HEIGHT – 42”

VENTILATION SYSTEM – EXHAUSTING

FAN INFORMATION– 36” FAN, 75HP – 550 VAC MOTOR

Seven (7) persons are assigned to work on the third (owl) shift.  Three (3) persons and the foreman normally travel to the working section to perform routine cleaning, rock dusting and roof bolting unsupported areas created by the evening shift production crew.  The other three (3) persons normally perform belt maintenance work including making belt splices, installing/repairing belt drives, guards, belt scrapers and routine cutting/welding outby the working section.

An SCSR storage plan for this mine has not been approved, therefore, SCSR’s are required to be worn or located within 25 feet of employees.

The designated intake escapeway is #4 entry and the lifeline is installed up to the 4th crosscut outby the face area.

Mine personnel produce coal on the day shift and evening shifts.

The onshift examination of the section face areas conducted at 2:30 AM revealed the following:



#1 entry -
.1% Ch4 and 20.8% O2



#2 entry -
.8% Ch4 and 20.8% O2



#3 entry-
.5% Ch4 and 20.8% O2

#4 entry-
.2% Ch4 and 20.8% O2

#5 entry-
.1% Ch4 and 20.8% O2

QUESTION A –ANSWERS

1. INCORRECT - A foreman must always ensure that he has a training model and that he requires one person to donn it before he can record that a complete fire drill has been completed.  Otherwise, by recording and signing that he has completed the drill subjects the foreman to falsifying the fire drill record book under most State and Federal laws.

2.  CORRECT

3. INCORRECT – More often than not, any fire drill not completed in its entirety at one time may not get completed and at least one miner must donn the training model each time a 90-day fire drill is conducted.

4. CORRECT – This is probably what the foreman should do.  The foreman should only record a completed fire drill if he actually completes the drill, otherwise he faces legal/criminal action with both State and Federal agencies for falsifying record books.

QUESTION B – ANSWERS

1. CORRECT – Most foreman are working section oriented and do not think to rehearse the emergency procedures to follow in case a fire occurs outby the section.

2. CORRECT – Training the outside person on emergency procedures is some of the most important training that the foreman should conduct.  Maintaining up-to-date State and Federal and mine rescue officials telephone numbers on the mine emergency notification poster is critical.  The lives of everyone underground could very well depend on what the outside person knows and does if a mine emergency does occur.  The mine emergency notification list should always be posted and telephone numbers kept up-to-date.

3. INCORRECT – This is the perception of some foreman, but we must remember that fires do occur in outby areas, especially around belt drives, belt take ups, tail rollers, etc. and that usually these areas in a mine aren’t attended all the time as compared to section face equipment.

4. INCORRECT – Training the outside person in mine emergency procedures is critical.  The lives of everyone underground may very well depend on what the outside person knows and does.

QUESTION C – ANSWERS

1. CORRECT – All too often, the foreman neglects including emergency procedures for fires that occur outby the working section.

2. CORRECT – Even though this is not required during a 90-day fire drill, it is always beneficial to review the hazards associated with inundations, especially in a mine that has old abandoned workings located nearby.  Every coal miner should have a thorough knowledge of blackdamp:  what it is, how it behaves, effects on the body, etc.  Knowing these characteristics could save your life.

Blackdamp:

a. Is a generic term for an oxygen deficient atmosphere;

b. Will usually contain a high level of carbon dioxide;

c. Will not usually contain sufficient oxygen to support life;

d. Will usually flow to low-lying areas (down dip – similar to water);

e. Has various effects on the body depending on the amount of oxygen including:  increased rate and labored breathing, dizziness, weakness, headache, nausea, vomiting, sick feeling, etc.

Carbon Dioxide:

a. It is a major constituent of “blackdamp”;

b. It has a specific gravity of 1.529 and is heavier than air;

c. It will be found near the mine floor, flowing on top of water from an old mine, found in sealed areas, etc.;

d. It will flow toward low lying areas (down dip into lower elevations very similar to water flow);

e. It has an acid taste at high concentrations.

Oxygen Characteristics:

a. 21% - normal air

b. 17% - rapid, deep breathing

c. 15% - rapid heart rate, dizziness, headache, nausea, vomiting, sick feeling

d. 9% - unconsciousness

Afterdamp:

a. A gaseous product of a mine fire or explosion

b. Consists of carbon monoxide, carbon dioxide, water vapor, nitrogen, oxygen, hydrocarbons, hydrogen and smoke tars

c. Usually irrespirable due to carbon monoxide, smoke tars and low oxygen

d. Causes rapid unconsciousness and death

3. CORRECT – Foreman should never forget this while conducting a fire drill.  Several mine fires have occurred when repairmen and other miners failed to make a diligent search for fires or “hot spots” after completing cutting/welding repair work.

4. INCORRECT – This is the fartherest statement from the truth.  Everyone that enters a coal mine must understand, realize and be effectively trained in all types of mine emergencies because they may be the only survivor.  KNOW YOUR TRAVELWAYS, MINE VENTILATION SYSTEM, ESCAPEWAYS, ETC. – Never depend on any one person to get you out of the mine.

QUESTION D – ANSWERS

1. INCORRECT – Any person discovering a fire should make a prompt effort to extinguish the fire.  TIME IS CRITICAL.

2. PARTIALLY CORRECT – The outside person and all other personnel located underground should be notified immediately.

3. CORRECT – Everyone in the mine must be notified immediately.  SECONDS COUNT.

4. INCORRECT – For obvious reasons.  Everyone’s safety in the mine may very well depend on immediate notification and evacuation, if necessary.

QUESTION E – ANSWERS

1. CORRECT – VERY IMPORTANT.  It is critical if a mine fire occurs underground that everyone located in the mine be notified as soon as possible.  This notification of personnel located on a different working section during the Quecreek water inundation most likely saved the lives of nine (9) miners.

2. CORRECT – RIGHT DECISION.  One beltman goes to the mine telephone to alert the outside man and the other crew members on the section while the other two beltmen go to get firefighting equipment.

3. INCORRECT – REMEMBER:  The first person or persons discovering a fire should always attempt to extinguish the fire and never forget that if underground mine fires aren’t extinguished in about 30 minutes, then usually the mine will have to be sealed – hopefully with everyone out of the mine.

4. INCORRECT – Throwing rock dust toward a fire area is a waste of valuable time.  If you can’t get close enough to apply the rock dust directly on the fire, then the rock dust will be ineffective in extinguishing the fire.

QUESTION F – ANSWERS

1. CORRECT – CRITICALLY IMPORTANT.  Installing a fire outlet within 50 feet of every belt drive on the (intake) down-wind side of the drive is critically important.                 REMEMBER:  The fire and smoke will travel in the direction of ventilation.

2. INCORRECT – Fire outlet locations is a requirement of both State and Federal laws but this compliance doesn’t matter if you don’t have an outlet readily available near a belt drive to connect the fire hose.

3. CORRECT – CRITICALLY IMPORTANT!!!  A total evaluation of mine fire preparedness is simulating a fire at a belt drive, connecting the fire hose and nozzle and attempting to spray water on a simulated fire area.  Many problems have occurred in real situations where unbeknowing to miners that the water hose and water line outlets had different type threads and wouldn’t connect or the fire hose threads would not fit the nozzle or the water line outlet was not properly maintained such that the water hose could not be connected.

4. CORRECT – AGAIN CRITICALLY IMPORTANT.  No training is more important than knowing what to expect from a mine fire at any location in the mine.  Miners should know and understand the mine ventilation system and in which direction a fire, smoke and poisonous gases would travel.

QUESTION G – ANSWERS

1. INCORRECT – Every effort should be made to immediately extinguish a fire when discovered.

2. CORRECT – Very important to notify everyone located in the mine immediately upon discovering a fire, especially all personnel located inby the fire area.  This immediate notification could save their lives.

3. INCORRECT – For obvious reasons.  Unless you are specifically trained and have mine rescue personnel present at the fire scene with breathing apparatus, you should never go inby a fire area.

4. CORRECT – Your initial efforts should always be to extinguish the fire immediately, if possible.  Traveling to the #4 belt drive to get more firefighting hose or evacuating from the mine are the only two options at this time.  The additional hose will provide the only means to effectively fight and possibly extinguish the fire – BUT REMEMBER:  TIME IS CRITICAL!!

5. INCORRECT – ABSOLUTELY NEVER DO THIS – The return entries from a fire area are the last places that you want to be.  Smoke and noxious gases will always be in the return entries.  You should only enter a return air entry if all other entries of travel are blocked and then only for escape out of the mine.   REMEMBER:  Neither you nor anyone else in the mine can outrun, out crawl or ride a vehicle faster than the mine ventilation can travel.

INSTRUCTOR:  ASK BONUS QUESTION

QUESTION:  What would happen if the three beltmen knocked a hole in the permanent stopping located between the belt and #4 (intake escapeway) entry?

ANSWER:  Smoke and poisonous gases including carbon monoxide, carbon dioxide and toxic smoke tars would enter and contaminate the #4 (intake escapeway) entry from this location to the working section where the foreman and other three coworkers are located.

QUESTION H – ANSWERS

1. CORRECT – CRITICALLY IMPORTANT.  Someone should always answer the mine telephone, regardless of the inconvenience or nuisance, because you never know what type emergency could exist – in the mine or at home.

2. INCORRECT – The worst thing you can do is ignore someone calling on the mine telephone.

3. CORRECT – Even though the outside man does get excited at times, the foreman should have realized that something may be wrong, especially after the high voltage power deenergized.

4. CORRECT

QUESTION I – ANSWERS

1. CORRECT – These are the critically important things that the foreman should do on the section after being informed that an outby fire has been discovered.

2. INCORRECT – ABSOLUTELY THE WRONG DECISION.  REMEMBER:  Attempt travel in the return entries, only if all other possible routes of travel are blocked.

3. INCORRECT – Reduced air in the intake escapeway does not justify traveling a return entry.

4. PROBABLY INCORRECT – Barricading is the last resort and should usually be attempted only if a miner feels that he can’t safely escape out of the mine - BUT – barricading has saved miner’s lives, given a particular set of circumstances.

QUESTION J – ANSWERS

1. INCORRECT – REMEMBER:  Traveling the return entries should be your last resort and final option as previously discussed.

2. CORRECT – The beltline entry should be the second choice of emergency evacuation because with an exhausting ventilation system, the beltline entry will be intaking air from the surface toward the working section.  At this time, the foreman and his coworkers don’t know where the fire is located.
3. CORRECT – The foreman should take charge while opening the door and conducting an oxygen test.
4. MINER’S PERSONAL DECISION – Usually this is the wrong decision – BUT – every miner confronted with this type situation will have to make his own personal decision as how to best save his life.  REMEMBER:  The nine (9) miners located on a different section than the inundation section at Quecreek probably saved their own lives by traveling through water with only a few inches clearance between the water and mine roof.  Also, if the miners are familiar with the escapeway map, they will have some idea as to how far the water will extend and approximately how far they will have to travel to get through the water.
QUESTION K – ANSWERS

1. CORRECT – Even though visibility will be greatly restricted, may be the best choice at this time.  It’s very important though to understand that you’ll have to have an airtight seal with your SCSR.
2. USUALLY INCORRECT – REMEMBER – Barricading should only be the last resort in most situations, but barricading has saved lives.  If you do decide to barricade, try to barricade as large an area as possible and try to construct the barricade stoppings as airtight as possible.

3. PARTIALLY CORRECT – Some situations may dictate that you have to travel through smoke or water.  In this situation, traveling into and through the smoke in the belt entry is probably the correct decision with the intake escapeway almost blocked with water.

4. CORRECT – EXCELLENT IDEA – The Lord can deliver us from all situations according to his will.

QUESTION L – ANSWERS

1. PARTIALLY CORRECT – Time is critical at this point and the lives of the other miners may be at risk if artificial respiration or CPR was necessary and administered at this time.

2. CORRECT – TIME IS CRITICAL.

3. PARTIALLY CORRECT – Several factors come into play at this time.  Turning him on his side would be a good choice if he does not stop breathing and if you put his SCSR mouthpiece in which probably won’t be secure and if the area where he is located does not become irrespirable.

4. PARTIALLY CORRECT – Put the SCSR on the utilityman as best you can and pray that he will survive.  Not much you can do in this situation at this time.

QUESTION M – ANSWERS

1. CORRECT

2. CORRECT

3. CORRECT – But the mine operator has already left home enroute to the mine.

4. INCORRECT – They should continue to attempt to contact the foreman and other miners underground and State and Federal mine officials.

CRITICAL LESSON FROM THIS QUESTION:  The mine emergency notification poster must always be posted in the mine office and the telephone numbers must be verified periodically to ensure accuracy.

QUESTION N – ANSWERS

1. CORRECT – Deadly carbon monoxide, carbon dioxide and toxic smoke tars will definitely be contained in the smoke.

2. INCORRECT – ABSOLUTELY NEVER DO THIS!  Deenergizing the fan should never be done EXCEPT through consultation with the mine operator, State and Federal officials and mine rescue personnel.

3. CORRECT – Always continue trying to contact the unaccounted-for miners.

4. CORRECT – State and Federal officials can help notify and get mine rescue personnel enroute to the mine as soon as possible.

5. INCORRECT – NEVER DO THIS!!!  This wrong decision may make a bad situation worse – Instead of having four unaccounted-for miners, we could have six unaccounted-for miners.  Should never be done by any person.  No person should enter a mine after a mine emergency, except under the guidance and direction of State, Federal, company and mine rescue officials.

6. INCORRECT – ABSOLUTELY NEVER DO THIS.  ALWAYS REMEMBER – Miners attempting to escape from the mine will always seek the intake air entries first.  In this situation, the intake escapeway entries (No.’s 4 and 5) are the primary escape routes and the belt entry (No. 3) entry is the secondary escape route.  If the fan is reversed, the miners underground may be killed by toxic gases ventilated over their location.

QUESTION O – ANSWERS

1. CORRECT – All underground miners and rescue/recovery officials, in this case, should know and understand the effects of water on travel and ventilation, when a pump must remain operational to keep the escapeway passable.

2. CORRECT – For obvious reasons, if the intake escapeway becomes blocked, miner’s lives are at risk should a mine emergency occur that requires immediate evacuation.

3. CORRECT – All underground miners are trained that the intake escapeway is usually the first and primary means of emergency evacuation.  In some mines, with large quantities of intake air in most track and normal travelway entries, the track entry with rail vehicles or the normal travelway with rubber-tired equipment may be the quickest and most practical escape route.

4. CORRECT – TIME IS CRITICAL.  Mine rescue personnel may initially travel in entries where mine personnel may be located and safely rescued.

5. INCORRECT – For obvious reasons.

QUESTION P – ANSWERS

1. CORRECT

2. CORRECT – At the first accessible telephone, miners evacuating from the mine should stop and notify surface personnel of their status, location, number, mode of travel, miners left in the mine and briefly what has happened.

3. USUALLY INCORRECT – With the pump off and the water most likely roofed by now, very little, if any air will be flowing in the No.’s 4 and 5 entries (intake escapeway).  With the intake escapeway partially or completely blocked with water, the ventilation air quantity will increase in the belt entry with the door open at crosscut #45 (door – between belt and return entries).

4. CORRECT – Short-circuiting the ventilation in the belt entry will reduce ventilation in the fire area and reduce capability of the fire to spread and could slow progress of the fire.

5. BIG DECISION – BUT USUALLY INCORRECT – Every miner would want to rescue their “buddy” but wearing SCSR’s is usually for escape purposes only and should never be used to enter an area containing smoke to perform rescue efforts.  Some miners may do this – IT’S A PERSONAL DECISION – But you have to remember – IT COULD COST YOU YOUR LIFE.

QUESTION Q – ANSWERS

1. CORRECT –For obvious reasons.

2. CORRECT – Rescue planning always occurs up to the time that everyone underground is rescued or confirmed dead.

3. INCORRECT – Rescue planning efforts are always implemented until the utilityman is rescue or confirmed dead and only then will recovery efforts begin.

4. CORRECT – Traffic control and notification of the families of affected miners are critical responsibilities of a mine operator following an emergency situation.

QUESTION R – CONCLUSION

Two mine rescue teams immediately traveled to the #5 belt drive and after observing that no flames from the fire were visible, one team connected a firefighting hose and began spraying water on the “hot” fire area while the other team donned their apparatus’s and traveled the belt entry through the smoke; retrieved the unconscious utilityman; transported him to the surface and EMS transported him to the hospital.
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