2008 Northern Mine Rescue Contest

Rochester, NY

Written Test – Field Competition – Answer Key
1. B, False, Module 1, Page 4

Mines are required by law to also have and post a Mine Rescue Notification Plan for notifying all the mine rescue team members that will be needed to assist in the rescue and recovery operation.  

2. A, True, Module 2, Page 6

Each mine rescue station is required by law to have two gas detectors appropriate for detecting each type of gas that may be encountered in the mine, and either two oxygen indicators or two flame safety lamps.

3. C, Module 3, Page 12
-------- Line Brattice
4. E, Module 2, Page 51
Firedamp is a mixture of methane and air that will burn or explode when ignited.  The “fire” in firedamp comes from the fact that the mixture is flammable.

5.  A, Module 3, Page 9

Natural ventilation is one of two methods of ventilating a mine.  The other method is mechanical ventilation where fans are used to create the pressure differential.

6.  D, Module 4, Page 57
Under review questions – Under what conditions/situations might your team captain order your team to return to fresh air immediately?  Answer:  Malfunctioning apparatus, hazardous ground that cannot be secured, presence of gases that produce an imminent explosion hazard, fire that cannot be extinguished, excessive water.

7.  C, Module 2, Page 11 - 12
Atmospheric pressure affects the diffusion rate of a gas.  For example, if the barometer rises, indicating increased pressure, gas responds by contracting.  A gas that’s squeezed into a smaller area like this is more concentrated, so it diffuses more slowly.  As you might guess, it’s much easier for concentrations of explosive gases to build up when the barometric pressure is high.  And it is harder to disperse the gases by means of the mine’s ventilation system.

8.  A, Module 2, Page 10
The gas’s rate of diffusion is also affected by the ventilating air currents in the mine.  The rate of diffusion is greatly increased by higher velocities of air currents or by turbulence in the air.

9.  B, Module 5, Page 73 (Review Questions), Page 41 – Ventilation. 

Then, as a final step, the last intake and exhaust can be sealed simultaneously.  This will enable ventilation to continue over the fire area until both seals are completed.

10. A, Module 6, Page 8
Examples of low or third priority conditions are:  A. Mild hysteria; B. Abrasions; C. Minor bleeding; D. First degree burns of less than 20 percent of the body (not including face, hands, or feet); E. Second degree burns involving less than 15 percent of the body; F. Third degree burns involving less than 2 percent of the body; G. Fractured arm, hand, or foot; H. Mild heat exhaustion; I. Obviously dead (D.O.A.)

11.  B, Module 3, Page 16
If check curtains get pulled down or they do not fully close, they can cause air to short circuit so that it never reaches the working place.  Nevertheless, if your team finds a fallen check curtain while exploring a mine, you should leave it as it is for the time being and report the condition to the officials at the command center.  The command center will decide what changes to make in the ventilation, if any changes are necessary.

12.  C, Module 2, Page 51
Stinkdamp is a mixture of hydrogen sulfide and air.  Stinkdamp gets its name from the characteristic “rotten egg” odor of hydrogen sulfide.  It is highly toxic and in certain concentrations it can be explosive.

13.  B, Module 3, Page 16

A check curtain (or run-through check) is basically a brattice cloth, canvas, or plastic curtain that is hung across a passageway and opens to all miners and equipment through.  Line brattice is brattice cloth or plastic that is hung to channel intake air into a working area that otherwise wouldn’t have adequate ventilation.

14.  A, Module 1, Page 13
NOTE:  Following a fire or explosion, the air exhausting from the main exhaust (or exhausts) could contain smoke, carbon monoxide, or other dangerous gases.  Therefore, anyone stationed at these exhausts should take proper precautions to prevent asphyxiation or an explosion.

15.  A, Module 4, Page 73-74 (Page 6)
Before anyone goes underground, it’s important to examine the mine openings to determine the safest route for entering the mine.  Tests should be made for the presence of gases, and someone should make ventilation checks.

16.  A, Module 2, Page 53  (Question 4)

Carbon monoxide, oxides of nitrogen, hydrogen sulfide, sulfur dioxide are highly toxic.

17.  C, Module 5, Page 74-75 Review Questions, Page 40
When you build the temporary seals you should include provisions in some of the seals for collecting air samples from within the sealed area.  Pipes with valves on them are used for this purpose-usually quarter-inch copper tubing because it is light and flexible.

18.  B, Module 2, Page 27
For example, you’re accustomed to breathing air containing about 21 percent oxygen.  When the oxygen content of air drops to about 17 percent, you’ll begin to breathe faster and deeper because your body is trying to compensate for the lack of oxygen.  A 15 percent concentration will cause dizziness and headaches.  If the oxygen content of the air you’re breathing drops as low as 9 percent, you may lose consciousness.  A 6 percent concentration or less is almost always fatal.

19.  B, Module 3, Page 19
Because intake and exhaust air frequently cross paths at intersections within the mine, overcasts and undercasts are used to permit the two air currents to cross without the intake air short-circuiting into the exhaust.

20.  E, Module 6, Pages 15 and 16

Some of the factors that influence body deterioration and the changes that occur are (1) air temperature; (2) Body size; (3) Body fluid; (4) Smell; (5) Body color; and (6) water, drowning.

21.  A, Module 3, Page 21
Regulators.  A partially opened mine door can be used as a regulator.

22.  B, Module 2, Page 13

The specific gravity of normal air is 1.0.  The weight of air acts as a reference point from which we measure the relative weight of other gases.
23.  B, Module 4, Page 6
Whenever possible, it’s best to enter the mine by way of the safest intake airway.

24.  A, Module 3, Page 22

Or, a regulator can be made by knocking blocks out of a permanent bulkhead.  The airflow can be adjusted by removing more blocks or replacing blocks.

25.  D, Module 5, Pages 48-49 (Questions page 74 – 75)
26.  D, Module 2, Page 45
Explosive range and flammability – Ethane – from 3 to 12.5 percent in normal air.

27.  B, Module 3, page 26
Sometimes the high velocities encountered are those flowing in ducts or tubing where measurements by anemometer are difficult.  For such measurements the most practical instrument is the pitot tube which can be inserted through a small hole in the duct or tubing.  The pitot tube has a U-tube water gauge or some other differential pressure gauge for determining the velocity pressure inside the duct or tubing.

28.  B, Module 4, Page 75 & 76 Review questions.
29.  D, Module 2, Page 51

Blackdamp gets its name from the fact that this mixture cause miners’ lights to go out.  It is actually a mixture of carbon dioxide, nitrogen, and air.  Blackdamp is produced by methane fires and explosions, so it probably contains carbon monoxide.  This mixture is oxygen-deficient so it makes breathing difficult, and can cause suffocation.

30.  A, Module 3, Page 30

A smoke tube is a device that emits a smoke cloud which floats along

with the air current to show the direction of the airflow and the 

approximate velocity.

31.  C, Module 6, Page 8

Examples of low or third priority conditions.

32.  D, Module 5, Page 17
High expansion foam.

33.  D, Module 4, Page 74-76 Review Questions, Page 48, Testing for Gases.

34.  A, Module 7, Page 24

Power is usually restored progressively by an electrician as the ventilation is advanced.

35.  A, Module 6, Page 10
The best way of relieving psychological stress in survivors is to try to communicate with them as soon as possible.
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