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PROBLEM ORIENTATION
1.
The #1 Judge introduces himself to the team as both the #1 Judge and the “Mine Manager.”  Then the #2 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 BRIEFING STATEMENT
The Wilmington Mine is a single level underground stone mine.  Entry to the mine is through a single surface portal with two sets of doors configured as an airlock.  A downcast ventilation shaft provided with a ladder is the designated secondary escapeway.  This shaft is located on the east side of Entry 3 between Crosscuts 1 and 2.  The mine is ventilated using a 100 hp fan that is located on the surface.  The fan exhausts mine air through an upcast ventilation borehole, which is located on the west side of Entry 1 between Crosscuts 3 and 4.  The fan is not reversible.  A 50-hp auxiliary fan and flexible vent bag are used to ventilate the working face during development.  This fan is self-propelled and diesel-powered, and can be trammed under its own power when fan re-location is required.  Sliding mandoors are provided at various locations to regulate airflow as needed.

Mining is accomplished using the room-and-pillar method.  All mobile mining and support equipment and miscellaneous utility vehicles are diesel powered.  A typical production cycle includes drilling and blasting, followed by scaling and loading.  Shot rock is hauled by truck to a surface crusher.  Roof support is provided by 6-foot bolts in a 5x5 pattern, sometimes supplemented with straps or mesh.  There is one 12-hr production shift and one 8-hr maintenance shift/day, 6 days/week.  The production shift starts at 5:30 AM, and the maintenance shift starts at 11:30 PM, allowing 6 hours between shifts for blasting gases to clear.  A production shift crew numbers 5 miners and 1 supervisor and a maintenance shift crew numbers 3 miners and 1 supervisor.

The maintenance shift began last night with a full crew at the usual start time, and the production shift began today with a full crew at the usual start time.  At 6:30 AM today, the production supervisor called the mine office on the surface from the pager-phone in the underground warehouse to report a fire.  He was in the shop when he thought he smelled something burning.  When he tried to leave the shop to investigate, he was forced back by heavy smoke.  He wasn’t sure where the fire was located or what was burning.  He said he sealed himself into the warehouse by duct-taping an air-tight seal around the warehouse door, after which, the phone stopped working.  Over the next 30 minutes, 8 miners exited the mine wearing their self-rescuers, which were very hot.  No one actually saw any fire; just heavy smoke. 

It is now 11:00 AM; approximately 4-1/2 hours since the fire was first reported.  The mine fan and underground mine power have been shut down, locked out and guarded, and a back-up mine rescue team has arrived at the site.  The secondary escapeway has been explored from the surface to the mining level.  No one has entered or exited the mine since the 8th miner evacuated at about 7:00 AM.  The mine map was believed to be accurate when printed about 6 weeks ago.  All necessary federal and state agencies and officials have been notified.

If your team is willing, we would like you to explore and map all accessible parts of the mine, find and extinguish or seal any fires, account for the missing miners, and rescue the survivors.  All materials needed to work this problem are located in the mine and are identified with placards.  Good luck.
MINE INFORMATION SHEET

Mining & Equipment:
Single level stone mine uses conventional room and pillar method to extract stone.  Shot rock 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 and locked out, but power can be restored at any time if necessary. 

Ventilation:
The main fan is an exhausting fan, located on the surface. Electrical power to the fan is off and locked out, but it can be started at any time. Air enters the mine through a downcast shaft, which is also the mine’s designated secondary escapeway.  Ventilation air is coursed from the bottom of the downcast shaft, through the mine workings, to the upcast ventilation borehole.  An auxiliary fan and flexible vent bag are used to ventilate the face during development.  The fan is self-propelled and diesel-powered, and can be trammed under its own power when fan re-location is required.  Sliding mandoors are provided at various locations to regulate airflow as needed.  No CH4, H2S, or SO2 gas has ever been detected in the Wilmington Mine.

Ground/Rib and Roof Control:
Roof support is provided by 6-foot bolts in a 5x5 pattern, occasionally supplemented by steel straps or mesh.  

Communications

There are pager phones in the underground warehouse and underground mine office. 

Mine Map:
The mine map was updated approximately 6 weeks ago.  There are no other known mines or oil/gas wells 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.
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 (wireless system, loud-speaker system, cellular telephone) 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 team members and 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. no side-by-side comparison will be allowed, and no changes [edits] can be made to either map while the team is at the fresh air base or out of the mine). Once the team has entered the mine and completed its 50 foot check, and until the team has finished the problem, returned to the fresh air base, counted off, and stopped the clock, this discount will be enforced if the fresh air base attendant picks up a pencil any time the team is on the surface.
PROBLEM SOLUTION
*Note:  There are likely many possible solutions to this mine rescue contest field problem.  The following step-by-step explanation is therefore not the only, nor is it necessarily the best or most efficient solution.  It is simply presented as a solution to the problem that achieves the desired objectives while complying with the rules established for the 2010 MNM National Mine Rescue Contest.

*Note:  This solution does not address the gas testing proficiency element of the MNM mine rescue contest field problem.  The gas testing proficiency element is a “stand alone” requirement, and the results obtained from the gas testing (i.e. the gas concentrations) do not play a role in the field problem per se, or its solution.   

Upon arriving at the fresh air base, the team will meet the #1 Judge (who is also the Mine Manager), the #2 judge, 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:
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:  Breathing apparatus approved for at least four hours shall be used in the Mine Rescue Contest problems.  Each team member must have his/her own approved breathing apparatus. Teams cannot expect recharging materials, apparatus parts, and accessories for all types of apparatus at the contest site.  

*Note:  Team members must wear an approved protective hat, identification tag, safety shoes, permissible cap lamps, self-rescuer, and be clean shaven to the extent that a good face-to-facepiece seal is achieved.  

*Note:  Each team must have approved gas instruments or testers for rescue and recovery work.

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

*Note:  In the following problem solution, I-1 = Intersection 1 (see attached map showing numbered intersections), CX-1 = Crosscut 1, E-1 = Entry 1(Team Map identifies Entries and Crosscuts by number) 

When ready, the team must examine the mine openings.  Referring to the mine map with numbered intersections, and beginning at I-1, inside the airlock is clear air.

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.

The team counts off before entering the mine (first time they go underground). Team enters the airlock, checking for loose roof and ribs.  The team performs a gas check indicating CLEAR AIR in the airlock. 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. 

*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 furthest points of advance (FPA);  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 furthest points of advance (FPA) 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. 
The team conducts systematic exploration of the mine, beginning at the airlock.  As they enter through the inby door of the airlock to I-2, they encounter heavy smoke, O2=17%, CH4=0, CO2 = 2%, NO2=18 ppm, and CO=2500 ppm.  

*Note:  the team must perform an apparatus and personnel check before entering smoke.

The team advances east in CX-1 toward I-3, and then advances east again to I-4, noting various mining equipment along the way.  Having fully explored CX-1, the team advances north in E-3 toward I-7, noting the intake shaft and more mining equipment along the way.  At I-7, the team finds that E-3 to the north is caved tight.  The team then advances west in CX-2 toward I-6, but encounters intense heat a few feet before reaching I-6.  By rule, the team is not able to fight the fire from this location (intense heat), so they must seal or regulate this approach to the fire.  By rule and without undue delay, the team is also required to find all other approaches to the fire, and if fire fighting is not possible, to regulate or seal these other approaches to the fire.  The team asks the #1 Judge/Mine Manager for brattice materials to build a regulator, but are told all materials to work the problem are in the mine.

The team retreats east in CX-2, south in E-3, and west in CX-1 to I-3, then advances north in E-2 through the open regulator toward I-6, but again encounters intense heat.  The team retreats in E-2 to I-3, partially closing the regulator to restrict ventilation to the fire.
*Note:  Regulating ventilation air to a fire is not considered a ventilation change.

The team then retreats back toward I-2, and advances north in E-1 toward I-5.  From I-5, the team advances east in CX-2 toward I-6, but again encounters intense heat.  

Still looking for materials to build temporary stoppings and searching for all approaches to the fire, the team retreats west in CX-2 to E-1, and advances north from I-5 toward I-8.  They pass through the open door at the south end of the shop, and yell through the closed door into the warehouse.  The production supervisor replies that he is inside the warehouse, alone, and uninjured.  The Captain asks the production supervisor if there are any brattice materials in the warehouse, and the production supervisor replies that there are 4 sets of brattices in the warehouse.  The team cannot enter the warehouse because the smoke and toxic gases at this location would endanger anyone inside the warehouse if the door was opened.

The team advances through the open door at the north end of the shop and reaches I-8.  The team advances east in CX-3, noting mining equipment along the way, but encounters a stopping before reaching I-9.  The team cannot break through the stopping because they don’t know what effect this action would have on the ventilation, and they don’t have any materials for building an airlock.  Also, because the atmosphere at this location is contaminated with smoke and toxic gases, if the team broke through the stopping, they would endanger anyone who might be barricaded behind the stopping.

The team retreats back to I-8 and advances in E-1 to I-11, passing the upcast ventilation borehole along the way.  The team cannot advance further north in E-1 to the face due to the “2+3” rule and because of the fire (undue delay searching for materials to build regulators and/or seals and to locate other approaches to the fire), so they advance east in CX-4 toward I-12.   Along the way, they find a flexible vent bag extending east-west in CX-4, and they also encounter water knee deep extending from the north rib of E-4 diagonally toward the southeast corner of I-12.

The team is still looking for materials to build seals or regulators, and is still required to find and seal or regulate all remaining approaches to the fire.  They advance south in E-2 through the open regulator to I-9.  At I-9 to the west, they tie in to the other side of the stopping.  At I-9 to the east in CX-3 they find loose roof.  The team continues south in E-2 through the open regulator toward I-6, but encounters intense heat.  They retreat back to I-9, partially closing the regulator to restrict ventilation to the fire.

From I-9, the team attempts to bar down the loose back in CX-3 east of the intersection, but when they ask the #1 judge if the loose has been brought down, they are told the roof is still loose.  The team retreats back to I-12 and turns east toward I-13, but encounters water over knee deep.  The team asks to have the water pumped down, but are told by the #1 judge that they need to find the sump pump controls.  The Captain extends toward the door to the mine office and yells to anyone who might be inside, but there is no response.  The team cannot enter the mine office because the smoke and toxic gases at this location would endanger anyone who might be inside the office.  Opening the door would also constitute a ventilation change, and the team doesn’t have any materials to build an airlock.

Since the team cannot travel through water over knee deep, they return to I-11 and extend north to the face, where they find 10 wooden roof support posts.  They collect the posts and return to the loose roof in CX-3 east of I-9, and set the posts to gain safe access to I-10.  

From I-10, the team travels south in E-3 to tie in to the other side of the area that is caved tight.  The team then travels north in E-3 and finds the sump pump controls on the north side of I-10 along the pillar.  The team asks the #1Judge/Mine Manager to turn on underground power, after which they turn on the pump.  At that time, the placards that say “water knee deep” are flipped over to show “dry ground,” and the placards that say “water over knee deep” are flipped over to show, “water ankle deep.”  The team advances north in E-3 to I-13, finding a 50 hp diesel-powered self-propelled auxiliary ventilation fan connected to the other end of the flexible vent bag.  From I-13, the team extends west to tie in the portion of CX-4 that had been under water over knee deep, and then advances north to the face in E-3.  

The team has now completed a systematic exploration of all areas of the mine that are accessible without changing ventilation.  They have found all approaches to the fire, but they have not regulated or sealed all approaches to the fire area because the only materials they have located for erecting brattices are inside the warehouse, and they can’t open the warehouse door to reach them.

The team knows that 4 miners entered the mine last night (3 miners and a supervisor on the maintenance shift), and 6 miners entered the mine this morning (5 miners and a supervisor on the production shift).  They know that 8 miners evacuated safety, leaving 2 miners still in the mine.  They know the production supervisor is inside the warehouse, but they don’t know the whereabouts of the other miner.

Since the team knows that the production supervisor and 4 sets of brattice materials are inside the warehouse, they focus their attention on gaining access into the warehouse without endangering the production supervisor.  Once inside the warehouse, they can rescue the production supervisor, and use the brattices to regulate and/or seal the fire area.  

The team begins by telling the #1 Judge/Mine Manager that they are going to make a ventilation change.  They close the north door to the shop, and open both airlock doors at the mine portal.  They then move the 50 hp diesel-powered self-propelled auxiliary ventilation fan outside the mine, setting it off to the side of the outer airlock door.  They then move the 85-ft flexible vent bag so that one end is inside the shop near the north shop door, and the other end is connected to the discharge side of the auxiliary fan.   When they start the auxiliary fan, fresh air will be blown into the shop, clearing it of smoke and toxic gases.  The team then enters the mine and travels to the shop, where they find that the mine gases placard has been flipped over showing “clear air.”  

The Captain asks the production supervisor through the closed warehouse door if the warehouse is a completely sealed room, or if there are any openings into the room through which ventilation air could travel.  The production supervisor replies that the warehouse is a completely sealed room.  The team now knows that they can open the warehouse door without endangering the production supervisor (“clear air” in the shop), and without causing unknown/unplanned effects on the mine’s ventilation (the warehouse is a sealed room with no openings through which ventilation air could travel).  
*Note:  Another option for safely gaining access into the warehouse would have been to shut down the fan and close the south door to the shop.  Either approach would succeed in maintaining “clear air” in the shop, thereby enabling the team to open the warehouse door without endangering the production supervisor inside.  Shutting down the fan and closing the south door to the shop would create an airlock in front of the warehouse.  If the warehouse was a “ventilation unknown,” it would have been necessary to create such an airlock in order to open the warehouse door without causing unknown/unplanned ventilation effects.  Since the Captain verified with the production supervisor that the warehouse was a sealed room without other openings through which ventilation air could travel, creating an airlock was not required. 

The team opens the door, enters the warehouse, and finds the production supervisor uninjured and capable of walking out of the mine on his own.  They place the extra breathing apparatus on the production supervisor, and accompany him outside the mine.

*Note:  Once they exit the shop, the team and the production supervisor are exposed to smoke and toxic gases.  For this reason, the team would be discounted if they brought the production supervisor out of the mine “barefaced.”

The team then re-enters the mine, returns to the warehouse, picks up 2 sets of brattices, and constructs temporary stoppings in CX-2; one east and one west of the fire.  These stoppings are constructed as seals rather than regulators, and the regulators north and south of the fire are likewise closed completely to seal the fire area.  

Having sealed the fire area, the team can now focus on finding and rescuing the other miner.  The only areas of the mine not yet explored are the fire area, the area that is caved tight, and the mine office.  Since the only area where the miner could have survived is the mine office, they decide to re-ventilate the mine so as to clear the air in front of the mine office.

The team closes the regulator between CX-3 and CX-4, constructs a temporary stopping in Entry 1 between the upcast ventilation borehole and CX-3, breaks through the stopping in CX-3 west of I-9, and erects a “wing curtain” in CX-4 so that ventilation air moving in CX-4 from east to west will be deflected south to clear the smoke and toxic gases in front of the door to the mine office.  The team then asks the #1 Judge/Mine Manager to re-start the main mine fan.  When the gas placard in front of the door to the mine office is flipped over to show “clear air,” the team then moves the “wing curtain” to create an airlock outside the mine office.  

*Note:  The team needs to create the airlock before entering the mine office because they were unable to communicate with anyone inside the mine office, and are therefore uncertain as to whether other openings into the mine office might exist through which ventilation air could travel.  If other such openings did exist, opening the door to the mine office without an airlock could cause a ventilation change with unknown consequences.  

The team enters the mine office and finds the missing miner, unconscious, but with no apparent injuries.  After a primary assessment, the miner is placed on a stretcher.  The team brings the survivor out of the mine barefaced, checking each intersection for gases as they travel toward the mine portal.

At this point, the team has explored and mapped all accessible areas of the mine, sealed the fire area, and brought 2 survivors to the surface.  They have completed the problem, and can stop the clock.
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