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TEAM BRIEFING STATEMENT
The Wilmington mine is an underground lead/zinc operation that is currently under

development. The mine is being developed using a room-and-pillar mining plan, with north-south entries and east-west cross-cuts. The mine has two adit entrances, at Entry 1 south and Entry 3 south. At present, there is only one level in the mine, but a ramp is currently being developed in Entry 1 north of cross-cut 2.  This ramp will be used to access an ore body approximately 200 feet below the present level.

The ore body is hosted in dolomitic limestone that is intersected by a regular pattern of north-south oriented vertical joints. The joint system provides pathways for water inflow, and water has been a problem in some areas.   Horizontal bed separations have been detected in the roof in several areas, which is suspected to be the cause of some minor roof falls.  Roof bolting is done on a spot basis, but the company is considering whether a more extensive bolting program will be needed as the mine develops further.

A ventilation shaft has been developed in Entry 3 north.  Eventually, this shaft will reach the lower level of the mine, but at present, it extends only to the current mining level.  Mine ventilation is provided by an upcasting fan located atop the ventilation shaft.  Fresh air is drawn into the mine through the two adit entrances, and is coursed through the workings to the vent shaft.  Check curtains are used where needed to direct airflows.  The ramp development is ventilated using an auxiliary fan that blows air down a vent bag to the face.  The vent bag is mounted near the roof against the west rib of Entry 1.  A shop area is located at the intersection of Entry 2 and Cross-cut 3, and a small fan is used to direct shop air through a permanent stopping to the return.  There has never been methane detected in the mine, and there are no known gas or oil wells or other underground mines in the area.

The mine operates one 12-hr shift per day.  There are normally eight miners plus a shift supervisor working underground, but other company personal and various contractors may be underground as well at any given time.  Some contractor employees have been disciplined recently for failing to tag in when they enter the mine.

Yesterday at about 5:30 PM, the shift supervisor smelled smoke and saw a light smoky haze in Entry 2 south of the shop.  He started looking for the source of the smoke, but it quickly became heavier, so he ordered a mine evacuation without further delay.  The shift supervisor and five miners were able to successfully evacuate the mine, but the source of the smoke was not found.  Three miners are unaccounted for and are presumed to still be underground.  At this time, both underground mine power and the main ventilation fan are shut down, locked out, and under guard, and smoke is coming from the shaft.

There is a fully equipped mine rescue team ready to be your team’s backup, and another team will be sent in to replace you after two hours. If your team is willing to help, we would like you to extinguish or seal any fires; account for all missing miners; bring any live miners to the surface; and explore and map all accessible areas of the mine. All materials needed to work this problem are located in the mine and are identified with placards.  Good luck.
PROBLEM ORIENTATION
1.
The #1 Judge introduces himself to the team as both the #1 Judge and the “Mine Manager.” Then, the #2 Judge, #3 Judge, and lifeline mine attendants are introduced to the team.

2.
The #1 Judge reads the Team Briefing Statement and reviews the Mine Information Sheet.

3.
The #1 Judge answers the team’s questions, but only provides information that is consistent with the Team Briefing Statement and mine information sheet.

4.
The #1 Judge reads the Team and Fresh Air Base Instructions.

5.
The #1 Judge tells the team he will give them two copies of the Team Briefing Statement, the mine information sheet, and the mine map after the captain starts the clock and dates and provides team ID (team name or number) on the sign-in sheet. 

TEAM INSTRUCTIONS
*
Extinguish or seal any fires

*
Account for the missing miners

*
Bring any live miners to the surface

*
Explore and map all accessible areas of the mine
FRESH AIR BASE INSTRUCTIONS
*
Only one fresh air base attendant and one assistant (optional) will be allowed to assist at the fresh air base. These persons can assist the team, however, they cannot go into the mine with the team unless the fresh air base is advanced or one of them becomes a member when someone drops out.

*
During the working of the problem, the fresh air base attendant and assistant must sit facing away from the mine, or otherwise be visually isolated from the mine so they cannot see the mine or the team while it is in the mine.

*
Communication between the fresh air base attendant and the team, while it is underground, must be by portable, hard-wired communication system only.  Any alternative to a portable, hard-wired communication system, such as a wireless communication system, loud-speaker system, cellular telephone, etc., will not be permitted.

*
The fresh air base attendant and assistant are not allowed to speak to anyone during the working of the problem except their team members and the judging officials.

*
Once the team has entered the mine, the fresh air base map and the team map may not be physically compared (i.e. side-by-side comparison to correct mistakes and reconcile differences between the two maps).   (NEW RULE FOR 2008) 

Wilmington Mine 
MINE INFORMATION SHEET

Mining & Equipment:
Single-level lead/zinc mine uses conventional room and pillar method to extract ore. Broken ore is loaded by LHD and transported to the surface by truck. Average mining height is 7 feet and mine entries are nominally 10-feet wide.  All mobile equipment is diesel-powered.
Water:
The mine has had water problems from time to time in the active workings.

Electricity:
Underground electrical power is off, but power can be restored if necessary. 

Ventilation:
The main fan is an exhaust fan, located on the surface. Electrical power to the fan is off and the fan is not operating, but it can be started at any time. Air enters the mine through Entries 1 and 3, and exhausts up the shaft. An auxiliary fan and vent bag are used to ventilate the ramp development, and another small fan built into a permanent stopping is used to exhaust shop air direct to the return.  When necessary, air is re-directed underground using check curtains.  The ventilation shaft is not provided with an emergency escape hoist.  No CH4, H2S, or SO2 gas has ever been detected in the Wilmington Mine.

Ground/Rib and Roof Control:
The immediate roof is generally competent, but 4-foot roof bolts have been used in a few places where bed separations in the limestone have caused minor falls.  Other roof support, such as wooden timbers and crib blocks are available for additional support if required.

Communications
There is no communication system, either hard-wired or wireless, in the mine. 

Mine Map:
The mine map was updated last month.  There are no other known mines in the area.
Explosives:
Explosives are available and stored on the surface.  Only enough explosives for a day’s use are stored underground on the powder wagon.

Materials:
All equipment and materials required to work the problem are located in the mine and are identified with placards.

PROBLEM SOLUTION
1. While all teams are still in isolation, a review of the Mine Information Sheet and Team and Fresh Air Base Instructions will be presented.
2. Upon arriving at the fresh air base the team will meet the #1 Judge (who is also the Mine Manager), the other judges, and mine attendants.  The #1 Judge/Mine Manager will then read the Team Briefing Statement and review the Mine Information Sheet.  Questions will be answered only as required by the rules or to explain the meaning of a term. The #1 Judge/Mine Manager then reads the Team and Fresh Air Base Instructions. When the team verifies that they understand the instructions, the captain immediately starts the official clock. He writes the month, day, year, and the team name or number on the sign-in board. The #1 Judge/Mine Manager will then provide the captain and fresh air base attendant each with a copy of the team mine map, the mine information sheet, and the team briefing statement. 
SURFACE PROCEDURES:
3. After receiving the information from the Mine Manager, the team may discuss the conditions presented by the problem and the map. Since there is no methane or explosive gas mixtures in the mine, the team does not need to use non-sparking tools to work the problem. However, if they choose to use them as a precaution, the captain may ask the official in charge to provide them. No docks will be assessed for not using or requesting non-sparking tools. The team then checks all the equipment to be used to work the problem and goes under oxygen.

*Note:  the lifeline signals must be presented to the lifeline judge.

4. When ready, the team must examine the mine openings.  Entry 1 is caved air tight, and a placard at Entry 3 displays clear air.

*Note:  the team must perform an apparatus and personnel check before entering smoke.  Since no smoke is present at the entrance, this apparatus check can be made underground when smoke is first encountered.  If the team asks for additional gas detectors, the Mine Manager can supply Dräger stain tubes for SO2 and other gases. 
UNDERGROUND PROCEDURES (There are many possible routes the team may follow as it explores the mine, all of which are acceptable, as long as they obey contest rules, particularly the requirement for systematic exploration and the “2 plus 3” rule).
5. Team counts off before entering the mine (first time they go underground). Team enters mine, checking for loose roof and ribs.  The team performs a gas check indicating CLEAR AIR at the portal.   The team performs a team check.
*Note: if the team does not make a personnel and apparatus check, then they must do it within 50 feet of this location. 

*Note: after the first 50 feet apparatus check, the team must stop at 20-minute intervals to examine their apparatuses. 

At the intersection of Entry 3 and Cross cut 1, they find light smoke, gas check shows O2=20%, CO=1,000 ppm, CH4=0, and NO2=0. 
*Note:  while underground, the team must make gas checks at face areas and stoppings.  When stops are made at the openings of crosscuts, rooms, or drifts turned off the drift that is being traveled, separate gas tests shall be made rib to rib across each entry and at each opening to places turned off the entry.  No place shall be passed without first checking the condition of that place. 
*Note:  during exploration of the mine, the team captain must verbally indicate that he/she is checking the back or roof:  1) at intersections, shaft stations, rooms, faces, and mine openings; 2) at all points of furthest advance (PFA);  3) before building or erecting any structure;  4) upon passing through any barricade, stopping, bulkhead, air lock, door, check curtain, or similar barrier; and 5) at the location of fire or intense heat.

*Note:  team captain must also mark the date and his/her initials at the point of furthest advance (PFA) of the team in any direction such as at stoppings, faces of rooms and drifts, water over knee deep, impassable falls, barricades, fires out of control, and at locations of any live persons or bodies.  
*Note:  at all times the team must travel at normal walking speed.  

*Note: the team must not pass a placard indicating a condition before acknowledging the information on the card. 
1. Team advances west in Cross cut 1, finding haulage truck and 1 set of brattices.  Team reaches Entry 2-Cross cut 1 intersection.  Heavy smoke, O2=16%, CO=5,000 ppm, CH4=0, NO2=15 ppm.  Traveling south into Entry 2 they find a face drill, and the captain D&I’s the face.  Advancing in Cross cut 1 to the west, they find a check curtain.  They pass through the check curtain and reach the intersection of Entry 1 and Cross cut 1 where they encounter moderate smoke, O2=19%, CO=2,500 ppm, CH4=0, and NO2=5 ppm.  They tie in to the north side of the caved air tight in Entry 1, and the captain D&I’s the further point of advance (FPA), which is the north side of the cave. 









1. Team advances north in Entry 1.  They find fan controls, auxiliary fan and vent bag on the west side of the entry.  On the east side of the entry, they discover a miner lying on the ground.  The team performs an initial assessment of the miner, and they are then handed a placard saying the miner has no vital signs - - the miner is dead.  They record the miner’s name and ID#, and the captain D&I’s the location.  The team continues north in Entry 1 and finds a haulage truck on the east side of the entry near the intersection with Cross cut 2.  They enter the intersection with Cross-cut 2 and find heavy smoke, O2=14%, CO=8,000 ppm, CH4=0 and NO2=20 ppm.  They also find the beginning of the ramp leading north out of the intersection.  















1. The team retreats back to the Entry 2-Cross cut 1 intersection and advances north in Entry 2 to the Entry 2-Cross cut 2 intersection, finding heavy smoke, O2=15%, CO=6,000 ppm, CH4=0 and NO2=10 ppm.  Team advances west in Cross cut 2, finding a loader, and tying into the Entry 1-Cross cut 2 intersection.  Team retreats back through the Entry 2-Cross cut 2 intersection toward Entry 3.  They find 2 more sets of brattices.  






1. The team retreats back to the Entry 2-Cross cut 2 intersection and south in Entry 2 and east in Cross cut 1, then back north in Entry 3 to tie into the Entry 3-Cross cut 2 intersection, finding light smoke, O2=19%, CO=2,000 ppm, CH4=0, and NO2=5 ppm.  The team has now explored all accessible areas south of Cross cut 2, so they don’t need to be concerned with the “2 + 3” rule for the remainder of the problem.












1. The team advances north in Entry 3 and finds moderate smoke, O2=19%, CO=2,500 ppm, CH4=0, and NO2=5 in the Entry 3-Cross cut 3 intersection.  They extend west in Cross cut 3 to the permanent stopping and shop fan.  The captain D&I’s the permanent stopping (FPA).  The team advances to the ventilation shaft at the north extent of Entry 3. The captain D&I’s the shaft, which is the FPA. 












 

1. The team retreats back to Cross cut 2 and travels west to Entry 2.  They advance north in Entry 2, finding a haulage truck, the other side of the permanent stopping (captain D&I’s FPA), the shop fan and fan controls, a door into a warehouse (closed), and heavy smoke, O2=16%, CO=5,000 ppm, CH4=0, and NO2=15 ppm.  The captain knocks on the warehouse door and yells to anyone that might be inside.  From inside, a person yells back, “This is Ted Jones.  Smoke came rolling down Entry 2, so my brother Bob and I shut ourselves into the warehouse.  There’s no one else in here.  It’s pretty smoky in here, but we’re both OK.  There’s no way for air to get in or out except through the warehouse door.  Get us out of here!”  The captain yells back that they can’t open the door right now because of the low oxygen and high CO and NO2 levels outside, but they will be back to rescue them as soon as possible.


















1. The team retreats south to Cross cut 2 and travels west to Entry 1.  They advance north in Entry 1 and encounter a loader on fire.  Without delay, they use their fire extinguisher to extinguish the fire on the loader.  They then discover that the vent bag above the loader has burned through and about 20 feet of bag is missing completely.

1. Continuing to travel north in Entry 1, the team encounters ankle deep water, then a little farther they encounter knee deep water.  They find a water pump and pump controls, and then water over knee deep that stops them from advancing any farther.

1. The team has now explored all accessible areas.  They have found three miners.  They know that two miners are in the warehouse, and they found a third miner’s body, but they don’t know if there might be more.  They don’t know what’s at the north end of Entry 1 because their progress was stopped by water over knee deep.  Therefore, they decide to use the pump to pump down the water level in Entry 1 so they can explore further north.  Since power is shut down in the mine, they tell the fresh air base attendant to ask the Mine Manager to restore underground electrical power to the circuit feeding the pump in Entry 1.  Power is restored, the pump is turned on, and the water level is drawn down (water depth placards are flipped over - - water ankle deep flipped to blank, water knee deep flipped to blank, and water over knee deep flipped to water ankle deep).
1.  The team advances north in Entry 1 and reaches a barricade.  Outside the barricade they find heavy smoke, O2=14%, CO=8,000 ppm, CH4=0, and NO2=20.  The captain yells to anyone inside the barricade, but there is no response.  The captain D&I’s the barricade.
1. The team now knows they need to get the two miners out of the warehouse, and they need to open the barricade to find out if any miners are behind it.  To safely enter either location, they need to re-ventilate the affected areas to remove the smoke and toxic gases and provide fresh air with sufficient oxygen for breathing.  Since the miners in the warehouse said they were OK, the team focuses its attention on the barricade.  The only practical way to effectively re-ventilate the area in front of the barricade is to re-ventilate the area where the auxiliary fan is located, and then use the auxiliary fan and vent bag to re-ventilate the ramp all the way to the barricade.  However, the vent bag has been destroyed where it was burned from the loader fire.  If they turned on the fan without repairing the bag, the air would escape from the bag where it was burned off, and short circuit back out the ramp without reaching the barricade.  If they connect the two burned-off ends of the bag, the resulting shortened length of the bag will not reach close enough for the airflow to clear the smoke and fire gases from in front of the barricade.  They could move the auxiliary fan and the intact portion of the vent bag north in Entry 1 so that the fan is located just outby the entrance to the ramp, but there is no electrical power available at that location.  [If the team wants to move the fan and asks for power cable to reach the new location, the Mine Manager will tell them that it can be done, but will take 2 hours. The only solution is to replace the missing length of bag.  The team tells the fresh air base attendant to ask the Mine Manager to provide 20 feet of vent bag and necessary tools for making the repairs.  The Mine Manager says the only extra vent bag he has available is already in the mine, but he’s not sure where it is.  Since the team has explored all areas of the mine except the warehouse and behind the barricade, they know that the extra vent bag must be in one of these locations.  Since they can’t open the barricade without first repairing the vent bag, they decide to rescue the miners in the warehouse and look to see if the extra vent bag is in there.

























1. In order to clear the area in front of the warehouse, the team needs to restore ventilation to this area.  They set about to convert the check curtain to a temporary stopping and erect the other temporary stoppings shown in the 1st vent change map. The fresh air base attendant is then told to ask the Mine Manager to restart the ventilation fan and restore underground electrical power to the circuit feeding the shop fan so the team and re-start the shop fan.  These steps are implemented, and all smoke/toxic gas placards in Entries 2 and 3 are turned over to show clear air.
















1. Since the miner inside the warehouse said there was no way for air to get in or out of the warehouse except through the warehouse door, the team does not need to erect an airlock stopping to enter the warehouse (i.e. no unknown ventilation interconnections to other parts of the mine from inside the warehouse).  Once the placards are turned over, the team can open the door and enter the warehouse, which they do.  While the condition of the miners is assessed, the warehouse is searched for extra vent duct sections, which are located and picked up.  The captain D&I’s the north wall of the warehouse (FPA).  The miners are found to be in good condition, and they walk out of the mine under their own power, accompanied by the team.


















1. The team returns underground, and erects temporary stoppings per the 2nd vent change map.  The team then returns to Entry 1 and repairs the vent bag.  The fresh air base attendant is told to ask the Mine Manager to restore electrical power to the circuit feeding the auxiliary fan.  The fan is turned on, which clears the smoke and fire gases (placards in Entry 1 flipped).  










































       *Note:  If the team turns on the auxiliary fan without making the proper repairs to the vent bag, the placards outside the ramp can be flipped, but the placard next to the barricade does not get flipped.





































      The team then erects an airlock stopping outside the barricade (airlock stopping needed because ventilation behind the barricade is unknown), enters the barricade, and finds a miner lying on the ground.  An initial assessment of the miner is conducted, at which time they are handed a placard saying the miner has no vital signs - - the miner is dead.  They record the name and ID# of the miner, the captain D&I’s the location of the body and the FPA (face), and the team returns to the surface. 





















1. The captain tells the Mine Manager that the team has explored and mapped all accessible areas of the mine, extinguished the fire, re-ventilated, located two bodies, and brought out two survivors.  The captain then stops the clock.
THE END
