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Draeger Safety’s Comments:

B. Breathing Apparatus

1. U.S. mine rescue teams use devices by Draeger and Biomarine.
What other types of breathing apparatuses are currently in use by
foreign mine rescue teams?

Draeger BG 174 and BG4'’s are used in the following countries:
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3. Do these apparatuses incorporate the best available technology?
Can they be readily obtained? Do they meet U.S. approval and
certification standards?

J The only Rebreathers which meets US standards are manufactured by Draeger Safety
and Biomarine. In addition, the Draeger BG4 is the only Rebreather in the market that meets
both US standards and EN European standards.

4. How can they be improved? How long would it take and at what
cost?

. Apparatus improvements are possible in size (smaller), weight (lighter) and wearing
comfort. A new development can be estimated with roughly 3 million dollars and 3 to 4 years
of development time.

C. Self-Contained Self-Rescuers (SCSR)

1. Is there more effective technology to protect miners than the
SCSRs currently available? If so, please describe.

No. Oxygen Self-Rescuers provide the best chance of escape, since they are independent
from the ambient air. The combined technology of a small belt-worn oxygen device in
combination with larger stored devices located in strategic locations in the mine would
enhance escape and rescue.

As a result of long lasting and continuous product studies and basic development nothing
can be found with a better cost / benefit relationship.

Note:

There are 2 types of oxygen sources that can be used for oxygen self-rescuers. One is Compressed Oxygen,
which requires a scrubber chemical to remove exhaled CO2 (Carbon Dioxide). The other is Chemical Oxygen,
which makes use of one or more chemical oxygen sources. The primary chemical oxygen source is KOz
(Potassium Super oxide}, which reacts chemically with moisture and COz2 in the exhaled air of the user to absorb

the COz and generate oxygen.

Another source of chemical oxygen is Sodium Chlorate which is used on some passenger aircrafts to generate
oxygen. This is generally used as a “starter” in the Self-Rescuer lasting for only several minutes after which time
the primary chemical, KOz, performs the Oz generating function. KOz also has the unique feature of being
demand responsive, which means it will provide automatically more or less oxygen to the user depending on his
or her breathing rate. Thus Oxygen Self-Rescuers, with NIOSH/MSHA approval for 60 minutes, can last 3 hours if

the person is in a rest position, waiting for rescue.
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2. Should an SCSR be developed that provides more than one hour
duration of oxygen?

For SCSR’s that are worn, SCSR’s with durations longer than one hour are too heavy and

bulky. Longer rated units (90 minutes or 120 minutes) could be developed as cache units
along escape routes.

2. continued. What duration is feasible considering that miners must carry the SCSR?
The smaller the unit, the higher the willingness to wear the unit.

15 minutes to 1-hour:
. Bodyworn SCSR (15-30 Min) in combination with rescue chamber / container.

. Bodyworn SCSR (15-30 Min) in combination with cache units (60-90 Min,) in combination
with a rescue container.

. Combination of the above three points depend on rescue concept of mine and the
environmental circumstances. e.g. Mine (1,000 feet deep): Bodyworn SCSR (15-30 Min) in
combination with rescue chamber / container or for deeper mine: cache units.

. In Australia (New South Wales and Queensland), they make use of Quick-Fill Stations
underground. These are banks of compressed air cylinders stored in a metal box at strategic
locations underground. At each station are 60-minute SCBA’s (Self-Contained Breathing
Apparatus) that the miners can don to make their escape or wait for rescue. The cylinder
banks allow the miners to quickly refill the cylinders on their breathing apparatus without
doffing the breathing apparatus as they make their escape. The stations are located every 500
meters or 1,000 meters. Airis considered by some to be more stable than oxygen in event of
a fire or explosion.

See Draeger Quick-fill Station attachment

2. continued. Would it be desirable to require smaller and lighter SCSRs with less oxygen capacity to
be worn on miner's belts while at the same time requiring fonger duration SCSRs to be stored in
caches?

Yes! See above.

3. MSHA standards require each mine operator to make available an
approved SCSR device or devices to each miner.
Should mines be required to maintain underground caches of SCSRs for miners to use during an
emergency, or should each miner have access to more than one SCSR?

Each miner should have access to more than one SCSR via a cache system
A cache equal to the number of miners in that area plus a certain percentage for contractors,
visitors & safety, in case someone takes more than 1 or 2 in an emergency.

With changes in approvals, cached units could be built less robust than bodyworn units,
therefore reducing the cost to manufacture. Also, longer duration SCSRs could be kept in
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cache.

4. SCSRs are currently required to be inspected at designated
intervals pursuant to 30 CFR 75.1714-3. Should SCSRs be inspected more
frequently than the current requirements?

No, the 90-days test interval is a good procedure coupled with a daily visual inspection. Note:
Most countries around the world have longer test periods.

Unless suddenly damaged, SCSR’s deteriorate over time by jarring and vibration. Daily
inspection coupled with the 90-day tests are fine for determining the condition of SCSR’s.

5. SCSR service life is determined by MSHA, NtOSH and the device's
manufacturer. The service life can range from ten to fifteen years
depending on the type of SCSR. Should the service life of SCSRs be
reduced to five years or a different time limit?

10 years service should be the maximum life.

Service life does depend on the degree of utilisation and the mechanical stress during the
unit’s lifetime. Good indicators of life expectancy are: hours of operation & classification of
mechanical stress (light, heavy duty or stored).

D. Rescue Chambers

A rescue chamber is an emergency shelter to which persons may go in case of a mine emergency
for protection against hazards. A rescue chamber could provide, among other things, an adequate
supply of air, first aid, and an independent communication system.

1. Should rescue chambers be required for coal mines?

Yes, but the function of a Rescue Chamber should be redefined. In an ideal situation the
chamber would be used as a muster station similar to how ships function in their emergency
plans. Evacuees would gather and asses the situation, put together a plan, and evacuate the
mine in a controlled manner, if evacuation is possible.

This is where Draeger would like to change the perception of the Rescue Chamber. We
believe that escape from the mine is the primary focus. Taking shelter inside a refuge shelter
should be a last resort similar to barricading. We believe that by taking shelter unnecessarily,
you place the lives of the miners along with rescue personnel at risk. Our shelters will be
designed to allow miners to enter in the event of an emergency, asses their situation,
implement an escape attempt, and execute it.

For example with the Sago mine, 12 miners could have gone to the chamber. Once inside
they would have:

Safe breathing atmosphere

Lighted work area

Communication to the surface

Monitors for determining the atmosphere conditions outside the chamber
Food and Water

First Aid equipment
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. Maps of emergency evacuation routes. (These would include locations of other
chambers, caches of breathing devices, etc.)

. Additional breathing devices

. Portable gas monitors

. Etc.

With this equipment at their disposal a scout team would be assigned the task to asses
whether or not escape is possible, if escape is possible the scout team would return and
inform the others. Everyone could then don their breathing apparatus in a safe lighted
environment, and escape. Or if escape was not possible, they would have a breathable
atmosphere, food and water for a minimum of 24 hours.

2. What characteristics should they have? Shouid they be mobile?
Draeger Safety Solutions has 4 different configurations of Escape Shelters.
a.) Containerized Escape Shelter:

This system uses an SO shipping Container as the shelter where our custom built
breathing system is installed. This breathing system is designed based on requirements of
number of individuals and desired duration inside the shelter. The basic components consist
of :

Carbon Dioxide Scrubber with Blower

Oxygen replenishing System

Air Banks for allowing the Shelter to maintain a Positive Pressure

Air Conditioning

Battery Backup Power for Lights, Gas Monitors {Internal and External), and CO2
crubber

Gas Tight Door with Window

Turnkey system inside an ISO Container
ptions:

Ante-Chamber inside the Escape Shelter

Air curtain mounted at entrance door (to reduce contaminants brought into the shelter)

(ne ® ¢ & o

..0..

b.) Assembled Containerized Escape Shelter (Low Coal):

Similar system as the Containerized Escape Shelter, but it is not delivered as a pre-buiit
unit. The mine will have to prepare an area inside that has a roof height of 9 feet, width of
around 13 feet, and a length of 24 feet, (Dimensions assume the use of a 20 foot ISO Shipping
Container). Once this area is ready the shelter is brought underground in pieces and
assembled on site.

c.) Escape Shelter Life Support System:

This system is designed to be used inside a permanent shelter that has been dug into the rib,
or constructed in a cross cut. Draeger could design a modaular life support system that would
provide the number of potential users the specified duration of breathable atmosphere in a
designated area.
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The basic components of this system would be:

Carbon Dioxide Scrubber with Blower

Oxygen replenishing System

Air Banks for creating and maintaining a Positive Pressure
Air Conditioning

L ]
J Battery Backup Power for Emergency Lights, Gas Monitors (Internal and External), and
CO2 Scrubber

L ]

Central control of system from a Single Operating Panel
d.) Mantrip Escape System

The Draeger Mantrip Escape System is a unique way to have a mobile Escape Shelter at the
working face at all times. A mantrip vehicle would be outfitted with an oxygen supply along
with a carbon dioxide scrubbing system and breathing equipment for 8 - 10 persons. The
system would be designed to supply each miner with approximately 8 hours of breathable
atmosphere.

In the case of an emergency, miners would enter the mantrip and begin breathing from a
mouthpiece. They would then drive to the exit of the mine or to the nearest Escape Shelter.
Once at the Escape Shelter, miners could asses the situation and plan their escape route.

This system could be used at all roof height conditions. It is recommended that Escape
Shelters still be located inside the mine at distances that are recommended below with
question 5. The Mantrip Escape System would be utilized until the recommended distance
from Shelter to Shelter is made. Once this condition occurs another Escape Shelter would be
erected, and the cycle would continue using the Mantrip Escape System as a temporary
Escape Shelter.

2.continued Should they be mobile?

If roof height permits using a mobile shelter, it is a good practice to have a shelter system
large enough for all personnel at the working face. In addition to a mobile shelter it is a good
practice to have multiple chambers at fixed locations for familiarity reasons.

These systems are primarily designed to protect the users from an IDLH environment. Each
system provides a specified number of users, a designated time duration of breathing air.

These systems will not protect the user from a direct fire, or a roof collapse directly onto the
shelter itself.

With this being stated, a mobile shelter is a good source of safety while working at the face. If
gas levels were to rise dramatically, miners could go to the Escape Shelter while the levels
were diluted by ventilation. If a large uncontrolled fire were to break out at the working face it
would not be advisable to enter this Shelter.

At the same time additional shelters should be located in the mine and not be moved so that
miners can be familiar with their location at all times. Incidents can and have occurred in all
parts of a mine and focus should not be concentrated at the working face. For example; ifa
fire were to break out at the face and escape from the mine was not possible, miners could
find one of the auxiliary shelters and designate a scout team, determine that escape is not
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possible and wait for rescue personnel.

With fixed locations operators can form an escape route using the location of each Escape
Shelter. If a long extended rescue operation was needed and additional chambers were

accessible by miners, they could move from shelter to shelter extending their possibility of
being rescued dramatically.

2. Continued Should the rescue chamber be semi-permanent, or built inte the mine?

This is all dependent on the mine itself and the operation. If the mine is gassy, a semi
permanent Escape Shelter would be recommended. This is due to the fact that they are
sealed to the outside atmosphere by a man made barrier coupled with the positive pressure
maintained inside the Escape Shelter. The semi-permanent Escape Shelter also allows the
user more control over the breathable atmosphere inside the Escape Shelter because of its
smaller volume. A buiit-in Escape Shelter allows for potential leaks in the walis themselves
unless they are properly sealed which can be expensive and labor intensive.

If the mine is not gassy, and it has a large number of miners underground, then built-in
Escape Shelters would be recommended. These systems allow for a larger number of people
than the semi-permanent Escape Shelters and are easily located along the ribs of a mine. A
great example of a proven Built-In Escape Shelter working was the Esterhazy, Saskatchewan
Pot Ash mine, where 72 miners were rescued.

3. How long should they support a breathable environment?

Typically our systems are designed to maintain a breathable atmosphere for 24 or 48 hours,
whichever is specified by the customer. This duration can be made longer or shorter, Atthe
Sago mine it took rescuers 41 hours and 46 minutes to reach the miners. At the Alma Mine #1
fire it took rescuers about 43 hours to reach miners. An analysis of past rescue and recovery
efforts would help to answer this question along with a factor that takes into consideration the
length and area of a particular mine. For larger mines it should be required that longer
durations of air be supplied.

Reference Documents:

MASHA (Guidelines for Rescue Refuge Stations, December 1998)

“Be of a size that will afford all anticipated occupants 10 cubic yards (7645 litres) of per
person per 8 hours; or or, be provided with compressed air sufficient to sustain the occupants
for 8 hours; or, be serviced by a compressed airline.”

United States Department of the Interior, Bureau of Mines
(Development of Guidelines for Rescue Chambers, October 1983)

“A reasonable design time for rescuers to reach entrapped miners is 2 weeks via drilling an
escape shaft. Only if a reasonable alternative plan exists which offers a shorter rescue time
can a chamber air supply be designed for less than 14 days. If a plan exists and a shorter
design time is used, the air supply must be sized to provide at least 2 days more air supply
than the period of the plan.”

Government of Western Australia
Department of Industry Resources Safety and Health Division
(Refuge chambers in underground metalliferous mines 2005)
“The technologies exist to provide this level of support and it is recommended that the 36-

hour standard be adopted as the minimum duration for which a refuge chamber is equipped.”
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4. How many people should they support?

A 20 foot Draeger Containerized Escape Shelter is typically designed for 20 persons for a 24
hour duration. If a Containerized Escape Shelter is the desired approach, and the mine has
the need for sheltering more than 20 people, we can use a 40’ container or use multiple
containers. Built-in Shelters can shelter more people than an individual Containerized Escape
Shelter.

These Escape Shelters should be designed to support all persons in the mine. This would
include miners, visitors, contractors, and all other persons that would have the potential to be
underground at any one time.

As far as responsibility for providing the Escape Shelters it will be a discussion for
contractors, mine operators, and governing bodies as to whom is responsible for supplying
these systems for whom.

5. How many rescue chambers should be required--how far apart should they be located?

The location of these systems should be based on length of ground covered per unit of time.
Currently a 1- hour SCSR is required by all persons underground. Thirty to forty five minutes
duration to reach an Escape Chamber would give personnel time to enter the Escape Shelter,
start the air system while still under apparatus, and remove apparatus when the interior
atmosphere is clear. Once inside the Escape Shelter caches of breathing apparatus will be
available. Miners would have time to work out an escape plan, don another apparatus, carry
an additional apparatus, and attempt to escape from the mine or make it to the next Escape
Shelter which would be located 30-45 minutes away. Miners would repeat this scenario until
they reach the exit of the mine, or until they determine that the exit is blocked.

Distance traveled would have to depend on roof height. We believe that MSHA has conducted
studies indicating escape times for mines with various seam lengths which would help to
determine the position of the shelters.

Reference Documents:
MASHA (Guidelines for Rescue Refuge Stations, December 1998)
“The maximum length of time to walk to a refuge station should be less than 30 minutes.”

United States Department of the Interior, Bureau of Mines

(Development of Guidelines for Rescue Chambers, October 1983}

“It must be within 1 hr of foot travel of the face areas it is to protect. This assumes
that miners have access to a 1 hr O2 or filter self-rescuer.”

Government of Western Australia

Department of Industry Resources Safety and Health Division

(Refuge chambers in underground metalliferous mines 2005)

“It is recommended that the maximum distance separating a worker from a refuge chamber be
based on how far a person, in a reasonable state of physical fitness, can travel at a moderate
walking pace, using 50% of the nominal duration of the SCSR. If it is assumed that workers
are equipped with SCSRs of nominal 30-minute (minimum) duration, at a rate of 30 I/min, then
no one should be expected to travel farther than 750m to reach safety.”

E. Communications
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1. What types of communication systems can be utilized in an
emergency to enhance mine rescue?

Voice amplifiers and radio systems fitted to facemasks are suitable for certain scenarios.
Telemetry systems such as Draeger’s Merlin which transmit data such as cylinder pressure,
time remaining, PASS alarms, evacuation signals. The current Merlin works in conjunction
with BG4’s and Draeger SCBA’s, however, underground environments will in most cases
require intact leaky feeders for effective signal propagation.

F. Robotics

1. Besides providing video, gas readings and temperature readings, what other uses can be made of
robotics in mine emergencies?

. Mapping concentrations of oxygen, carbon monoxide, carbon dioxide, and methane
concentrations. This data would be used to evaluate safe entry for the rescue team or safe
exit for the trapped miners.

. Access into areas too unstable to send mine rescue personnel
. Transportation of emergency escape units

2. What could be the role of a robot in mine rescue operations?

. Transportation of water, food, medicine

. Wireless transmission of data from the actual site in the mine

. Use in conjunction with noise monitors to local trapped miners
L Plotting safe escape routes

3. What information could the robot supply to the Command Center?

. Audio/Video of the actual site — tunnel integrity, somewhat condition of the miners,
extent of damage from fire, explosion, cave in

. Levels of oxygen, carbon monoxide, methane

4. What tasks could robots be built and programmed to perform?

. See attachment for DIEHL ASENDRO robot
G. Thermal Imagers and Infra-Red Imagers
Thermal Imager Description

The Thermal Imaging Camera (TIC) is designed as a hand held tool to assist rescue personal
to see and locate people, hot spots, and items that give off heat (thermal signature) in a smoke
or low visible environment. A TIC detects the thermal energy being radiated or generated
from objects and converts this energy into a visual image onto a LCD screen that is mounted
on a TIC. This allows rescue team members to view and locate workers, hot spot or items that
may be in a dark or smoked filled area.

Thermal imaging cameras (TICs) have been used in the fire service for a number of years with

great success. The use of TICs in the fire service has allowed for safer, faster and more
successful rescues and identification of hot spots.
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The TIC is one piece of rescue equipment that has been able to take full advantage of new
technology and improvements. Technology changes / improvements have been:

l. Introduction of new smaller types of thermal cores that capture the thermal image i.e.
Vox (vanadium oxide technology) micro bolometer.

i Size. The overall size of the TIC has been reduced by approximately 30% making the TIC
extremely compact and portable. The introduction of new smaller thermal cores and better
battery technology has also helped in reducing the overall size of the TIC. Most TICs on the
market can be used and operated by one hand.

ll. Weight. The weight of a TIC has also be reduced because of the overall size reduction.
TIC weights range from 2.4 Ibs to 5.5 Ibs.

IV. Battery life. Battery life of a TIC ranges from 1.5 hrs to 4 plus hrs.

1. What “"thermal imagers" and "“infra-red imagers" outside of those currently available in the U.S.
are in use in other countries, and how can these be deployed in a mine rescue?

At this time we not aware of TICs being used for mine rescue applications in coal mines. This
may be due to the TICs not being intrinsically safe (IS) approved. Due to the design of the
internal thermal core and the large viewing screen the TIC is unable to be IS approved.

TIC’s have been used for many years in metal/non-metal mine rescue applications in Canada.

2. Permissible equipment is equipment which is approved by MSHA to be safely used in gassy
atmospheres. Should thermal and infra-red imagers be permissible equipment?

Yes, if mine rescue teams are operating in an atmosphere that is not explosive. Then TICs
would be a valuable and useful rescue tool for mine rescue. The TIC would assist in locating
miners and any items that generate heat in a dark/smoke filled environment. The TIC could be
part of the rescue team members’ standard safety equipment. TICs could also be deployed as
part of the cache equipment.

3. What are the costs associated with these devices?

The Price of a TIC ranges from $9,500.00 to $14,000.00. This would provide a basic TIC,
battery, battery charger, neck strap and protective case.

Accessories such as video / picture capture will also add to the cost of a TIC.

4. Should all underground mining operations be required to have one of these devices available on-
site?

03/29/2006



Page 11 of 14

Yes. The TIC has proved to be an invaluable tool for the fire service and would be an
invaluable tool for mines rescue personal. Because of the nature of a mine rescue the type of
environment and the lack of visibility, the TIC would help in the aid of rescue and navigation
within the mine.

At least one (1) TIC would be required for each rescue team. As the TIC is a small portable unit
it can be easily handed over to other members within the rescue team.

The TIC could also be part of the cache equipment that is kept underground. The purpose of
this TIC is to locate miners and hot spots immediate to that area.

H. Developing New Mine Rescue Equipment

1. What are the technological or economic problems in developing
new equipment such as mine communications equipment or other mine
rescue technology?

. The market size may not be great enough for companies to spend their recourses (the
return of investment is a critical factor).

. Technology should not be seen as the problem.

2. Do manufacturers of such equipment have problems with making the
equipment permissible for use?

Only if regulations are too restrictive.

3. What are the specific problems?

. Problems are cost problems which arise because of small ineffective production
quantities, sourcing components and cost

4. Should the approval process for such equipment be streamlined or
otherwise changed? Do current approval [[Page 4226]]standards allow the flexibility for developing
new technology?

. Approvals, sometimes, make it difficult to come up with new or modified equipment,
because of extreme demands, that seem to be unrealistic (i.e. breathing resistances,
ambient temperatures) in closed circuit SCBAs. Example: Breathing resistances according
NIOSH and NFPA don’t match, at least not for current equipment.

*»  NIOSH/MSHA could accept international standards e.g. EN145 along with NIOSH standards.

. NIOSH/MSHA could certify third party labs to conduct the approval testing. At present approval times for
certain respiratory protection products can run up to one year. This is in part due to the Homeland Security
approval testing for CBRN (Chemical, Biological, Radiological and Nuclear) protection. Longer approval times

discourage new developments in some instances.

. NIOSH/MSHA could look at changing or harmonizing some of the test standards to match those of other
countries, such as the European standards. This could, in cases, allow smaller and lighter seif-rescuers to be

approved.

. Some of the test equipment at NIOSH/MSHA could be updated. One example is the breathing machines used
to simulate human breathing. In order for the manufacturers to develop products that will meet the test
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standards, we must do pre-submittal testing. In some cases, this cannot be done precisely as the test equipment
being used by NIOSH cannot be duplicated.

. If the regulations could be changed to allow a “primary” device that can be approved for 30-minutes, it
would give the manufacturers opportunities to put more development time into smaller, lighter devices that could
be easily worn by each miner. At present only 60-minute devices are permitted to meet the current standard.
Studies were done in the past which demonstrated that 60-minute devices are not necessary for all coal mines.
Shorter duration devices could also provide the needed protection in certain mines.

5. How can equipment manufacturers be encouraged to invest in new
technologies for mine rescue equipment?

. If the return of investment is satisfactory and if the innovation can be utilized in other
fields of our business, the manufactures will invest.

J If developmental funding is provided by the US via State Grants new technologies could
be enhanced and developed.

I. Mine Rescue Teams.
1. What equipment should an effective team have?

In the event of a mine fire or explosion, there are three primary gases of concern in
underground mines, carbon monoxide, oxygen, and methane. Poisoning from carbon
monoxide, suffocation from a lack of oxygen, and the explosion potential from methane are
serious concerns. Other gases such as hydrogen sulfide, sulfur dioxide, nitrogen dioxide,
ammonia, and hydrochloric acid may also present hazards.

An effective team must have a means to monitor levels of carbon monoxide and oxygen.
There are two reliable methods that are used in mining today, detector tubes and electronic
monitors. A good monitoring strategy is one in which the detection methods are reliable, yet
simple and easy to operate.

There are detector tubes suitable for carbon monoxide measurements in mining emergencies.
A detector tube commonly used to check levels of carbon monoxide is the Draeger Carbon
Monoxide 10/b with a range of 10 to 3,000 ppm for low to midrange CO levels. The Draeger
Carbon Monoxide 0.3%/b tube with a range of 3,000 to 70, 000 ppm is used for high levels of
CO commonly found during mine fires.

A minimum electronic monitor is a single gas device for carbon monoxide or oxygen. This
type of monitor is the simplest to operate and maintain. The Draeger Pac 3000 single gas
monitor for carbon monoxide or oxygen is going to last 2 years if used only in case of
emergency. The Draeger Pac Ex 2 with a combustible gas sensor featuring 0-100% LEL and 0-
100% by volume CH4 and an oxygen sensor with a range of 0-25% would provide a means to
monitor methane and oxygen simultaneously. Another aiternative is a multigas monitor with
sensors to measure methane, oxygen, carbon monoxide, and hydrogen sulfide. The Draeger
X-am 3000 is such a multi-gas monitor. The multigas style of monitor will measure more
gases, but requires more training and maintenance.

3. Each station is required to have two gas detectors. Should the number of detectors be changed?

If each team operates with 5 or 6 people two detectors should be enough. Since the
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electrochemical sensors do not offer the high range CO measurement necessary for mine
fires, a kit concept should be considered. The kit would consist of the electronic monitors
and the detector tube equipment. The kit concept would keep all the gas detection equipment
in one case, thus reducing chance of human error.

Kit concept (minimum equipment):
Durable case {Pelican or like)
Draeger accuro pump

3 meter extension hose for accuro
CO 10/b, CH20601 tubes

CO 0.3%/b, CH29901 tubes
Draeger Pac 3000 CO

Draeger Pac 3000 O2

4. Where and how should the equipment be maintained?

Equipment should be maintained according to the manufacturer's recommendations. The
maintenance could be performed by a properly trained service technician on site or through a
service contract with the equipment manufacturer. The “gas man” on a mine rescue team
should be responsible for routine maintenance of the monitors and ensuring the detector
tubes are within shelf life and the pump is periodically inspected and leak tested. Routine
maintenance of the monitors includes verifying calibration cycles are observed, the units are
bump tested prior to use, and the units are in good physical condition. Each monitor should
be bump tested using gas with sufficient challenge concentrations to observe in the display
that the sensors are reading gas and the alarms are functioning. If a monitor does not pass a
bump test the monitor should be calibrated /serviced by a service technician on site or
through an arrangement with the distributor or manufacturer.

7. Some mine rescue teams are using breathing apparatus which, according to the equipment
manufacturer, will soon become obsolete. How can existing mine rescue teams be encouraged to
update the equipment and technology they use?

. Government grants are available for homeland security and should be made available for
mine rescue equipment purchases. Some equipment is over 35 years old.

8. Should any new technology be used assist mine rescue teams at mine emergencies?

New resuscitator devices designed for respiratory assistance to patients (mine accident
victims. i.e. Draeger Safety/O-TWO MEDICIAL TECHNOLOGIES INC CAREvent (DRA).

See CAREvent (DRA}) attachment

J. Government Role

1. What equipment and technology should be promoted to improve mine
rescue?

. Tracking technology currently developed by military should be developed for civilian
underground operations.
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2. How should a mine's status (small, remote or operating under
special circumstances) be taken into account in developing new or
different equipment requirements?

. The economics of small operations are the most concerning. Pre-deployment of rescue
equipment for mines that have no rescue teams would support outside teams rescue
operations. Example: Rebreather consumables, communications gear, and SCBA support

. Inaccessible locations could be supported by state and federal resources, helicopters,
generators, etc.

2. How could our standards and implementation regarding mine
equipment and technology be improved?

Specific standards for mine rescue breathing apparatus should be developed. Currently 42
CFR 84 subpart H deals with all types of self contained breathing apparatus. A separate
subpart should be developed for SCSR’s and for long term breathing apparatus. This could
also update the standard to utilize new technology for testing, for example an automatic
breathing metabolic simulator (ABMS). This way testing by the manufacturer and agency
could be more repeatable instead of using human subject tests.

3. What training, instruction and procedures should be provided to miners to better enable them to
survive an underground emergency?

. Coordinated training and responder training scenarios should be funded by combined
government and mine operations.

6. What further steps should we take to improve the capability,
availability and effective use of mine rescue equipment and technology?

State and Federal grants for equipment
U Incentives for training personnel on the use and service of equipment i.e. tax credits

03/29/2006
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Conslstent Automatic Resuscitation Equipment Vertllator

The rescue of & trapped miner underground has presanted new
challenges over the last few years. The CAREvent™ [CRA)
Autemaile Rescue Ventilater has been developed to mest
these challenges.

The CAREvent® (ORAY has “only ong  extermal control®,
The underground mining emironment s considered 1o be =0
hazardous that the |ess the rescuer has to do to ventilate and
transpart the pafierd, the quicker the patent can be resuscitated
and the greater the chance for the palient's  sunvival,

AR the rescusr has Lo do iz sscure the airway, lum on the
ouyOEN or air supply and apply the mask o the paliznt's facs.

The CAREvent® {DRAY will pravide auiomatic venlilation lo
the non-breathing patient at a rate and  wvolume designed to
reduca the sk of gastic insufation. Should the patient sfar
spontaneous breathing, the *Demand Breathing” feature of the
CAREvent® (DRA} aliows the patient to breathe on thelr own,

Buring CFR a Manual Override Buttan is provided ta allow for
the provision of 2 breaths followed by 15 compressions.

The patient’s inspiratory effort {if adequats) will alse cause the
*automatic circuit shut off to stop the  aulomatic eycling of
the ventilator allowing the patient to breathe at their own rate
and volumes. If the patient stops breathing again, the automatic
cycling wilf resiamt with no action required on the part of the
rescuer

By combining "simplicity of operatian® with technefogical
sophistication, the CAREvent® {fDRA) provides trained
individuals with & safe and effective means of maimaining arti-
ficial venlifation during raspiratory arest that may aceur during
minireg operations.

MOTE: This device iz intendad for use by persons trained in
CFR and in the use of this devica.

WARRARMTY: This product has a fwo year wamanty against
manufaciurers defecis.

Tidal Volurme: 0.3 litres
Eraaths per Minule: 12

V:E Ratio; 1:2
Automatic Flow Rate: 2B.8 LPtA
Bemand Breathing Flowrate; Min $20 LPM

Exemand Braathing Trgoenng

Pressura: == 5 cm Hpl @ 100 LPM
Minimuns Input Pressure: 45 P35l
Mazdmom Input Pressure; 70 P2

SPECIFICATIONS

Waight: 14.6 oz f 0.45 kg (approx}

Relief Valve Pressure: B0 cm HaD

Operating f Storage Temperature:  -35° fg +680°C

Input Connection: artg" DIss

Patient Connaction: 15122 mm

Fafien! Valve Dead Space: 8 ml,

Dimengsions (inches): 55x 2.5« 2.9 (approx)
{millimeters): 140 » 83 x 73 (approx)

-

Qrdering information:

01CV3000-DRA CAREvent {DRA) Autormatic Rescue Ventiator Kit
cfw Supply Hose, 2 Cylinder Mankold Block with 2, Self-Sealing DISS ouwllets
and 0 - 25 Limin Therapy Flow Centrol, Medium Corcentration Oxygen Therapy
Mask with Tubing and Universal Resuscitation Facemask

O Tevo O-TWO MEDICAL TECHNOLOGIES INC. N
G HEDICAL TECHMOLOGIES s “INNOVATION IN RESUSCITATION" e
....... .

7575 Kimbal Street, Missiszauga, Ontario, Canada L5535 1C8 -
Toll Free: (800) 337-3405 Tel: (905} 677-9410 Fax: (805) 677-2035 i
E-mail: resuscitation@otwo.com Website: wwnwnotwo.com oy

SEPLYDZY Reyw 2 04004
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BGT Defence

ASENDRO
SPECIFICATION AND PROPERTIES

The anezular wphot ASENDREO assumes oo0anzinsnee ard defusing
12sks ann protects salief vnits and acnian farces in herardous sitoazions.
ASOMORC nzvigates autonomously or zkematively, is controiled by radio
remort canlgt The flekicle chan drfve guazantees the mboy's oparatio-
nal reactivee & on victually any indocr and ausdoor suiface. Climbing stais
and nogetiating obstacles is zlsc rendened cossie'e. The robess small

dimenzions allows erplormont of 1he device in
ousas, Faing G Goanes,

Applications: M2y operations, Homelang Saounny tasks o buzilciings
and oubdcar aseas Rirpors, trin siations, herbour facilivies, stasfians),
civil protecticn [fire brigacn, M3 reconnalazance units, pallas), Sormpso
and uncizar acoid =T e

AZINTW SPACSS SUSH as

Az, Apeard

DIMENSIONS

Chassis: Alurmirigmr, Injecticn-mouided chaing with polyimer whesls
Heizhi: ED mim (Wizhour seperirugiune]
WiGth: h A0
Length: &C0 rrn (Rockeds i1 FOSTING fansi i)
Lergth: " BF0 i (Rocsers 10 seeetcheed positioan)

38 kg

ASENDRO EOD

He'ps spsciad units to defuse sudpiciogs ohjacls,
ne Integrated Tele-Presenoe Teohnoloogy an-
ables the user to obtoia A oEislic wiew of be
location of the mbot and o ogicalhy esliomsls
distances to gwan objects. The rmanipuiztor
FIMN MEVIZRN2S SYNCRFEnalsly M movements of
the cperzers kands zrd ead s being ablz
to mracizsly 2nd 2nsly rach foraijacts,

CONTACT

ROBOWATCH TECHNOLQGIES S MEH, AUSINESS UIT GEFENCE

Partksl-afr S I, Hous O, 17 14120 Bedin, GEmanms
Fhara = 453044 29 BEAD, P2 £ 493017098304
in'oErulrssetchods s iaheasakse oe

incicging Exploior Haagi-
hodule and v batzeries:

437

ASENDRO SCOUT

| b= r=connaissance iobaos cnazios police gclion
foizes, e, in UnClSar CrcursTances, Lo evalals
2 situation fram a safe distance. Roweiving and
EivOLing prosdlsion easuses reine Ly of tha
camara haad of up to 350° Oy mveans of tha in-
wgrated wide-argle colaur aad theirE image
camars the contaal ment is optimally infarned
anout 2vents o locatian - al 2ny Tire zed in
anw waathar coadisions.

rran. Cradeatiliny on charag-
L licgl stz arranoements

2km

mzx. Badin covaraga

ASENDRO S5COUT + A/B/C

Azsists Civil geferce ard prisrgancy aid forces
oy meazeing the degree zed 1voz of covmam-
iration coused Dy rocleas, hiz'ogical or chemi-
cal suzstznces on e IF the waliabls zrd high-
Iy sEnsitive s2n30rs So00l even the smaliest
amount of hazardons subsizrees, the robos vl
Eransmit tvoe 3 canceniiation to one or sey-
aral artaol raoms.

DIEHL BGT DEFEH CE GMEH & CO. KG, BUSINESS IMIT HEMELAN D SECURITY

Fizchbachsizila 14, 90532 AfLhwnbach 2. 0. Arqmite. Seprany

Thior: 499971 Q57 35035 Fax 1 48

192/ 2530

rlisgbeln o soh rwdieh-byecale oo weoew dichl bt defioncede
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1.0 Introduction

A new direction in Mine Self Escape philosophy have led to the development
of the latest Drager Quick Fill Station for BHP Biilitons South Coast Collieries.
The Quick Fill system is a further development of the Escape system
currently being suppiied to PowerCoal in NSW and the successful First
Response System implemented by Newlands Coal in Queensland. The report
on the exersize conducted at Newlands and released in November 2000
described CABA as a powerful weapon in the seif escape philosophy.

“Additionally, this years exercise provided the opporiunity to evaluate the use
of compressed air breathing apparatus (CABA) as a component in
emergency response. The outcomes of the exercise clearly demonstrated
that CABA adds a powerful wea pon to the armory of the self-escape
philosophy. Its flexibility, ease of use and ability to facilitate communication
makes it well suited to the cause of emergency response, particularly as it
provides a rapid, in-seam first response capability.”

Greg Rowan Chairman Emergency Exercise Management Commitiee

The system combines the Drager PAS4 Plus Breathing Apparatus fitted with
ChargeAir™ the Drager Futura F2 Face Mask, Drager's own 8.0litre 300 bar
Carbon Fibre cylinder and the Quickfll Station developed locally by Drager's
Engineering Department.




2.0 Application and Reference List

The Draeger Quick-fill System( QFS) is a respiratory protection system
independent of ambient air ind is used to rapid fill compressed air breathing
apparatus cylinders while still being worn. The application is originally
directed at the mining market but the Draeger Quick-fill system can be used
in fire fighting or rescue services, where cylinder charging times are crucial.

Newlands Colliery
Newstan Colliery
Myuna Col.liery
Cooranbong Colliery
Munmorah Colliery
Wyee Colliery

Angus Place Colliery

Tarmoor Colliery
Metropolitan Colliery
Elouera Colliery
West CIiff Colliery
Appin Colliery

Mandalong Colliery




3.0 Product Folder
3.1 Why do we need it !

Old Escaping Strategies

% Self Resenen Exeape System,
({Fitten Self Reseuen),

Legislative Changes
Mwa 15%43 @ﬁ%@ﬂﬁiﬁﬂd})}

New Escaping Strategies

% SR Eseape System (KO, Based
Uity

= CABA Eseape Systom (Compressed
#dx Based Unig)

= Fully Integrated; System, (CABA-SESR

Eseape Units),
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3.2 How it works !

Fim. 11, Binech decanting sysiem,

300 bar

THE RECHARGING CAPACITY:
2 X 60min CABA sets

Air Bank

A lot has been said about direct fill (Quick-fill} and about the use of charge
air. The idea is not new, but it has not had any practical application until
now. Decanting systems in the past have been limited in size and
generally used only in workshop type situations,

The ChargeAir™connection (Fig.1) allows refilling cylinders from an
independent high pressure secondary air source whife the userin
wearing and breathing from the breathing apparatus set.

Pressure equalisation depends on the amount of air remaining in the
breathing apparatus cylinder before refill, but typically occurs after
approximately 45-60 seconds. The final equalised pressure is governed
by available pressure and volume of air in a secondary air supply.




3.0 Product Folder

3.2 How it works !

g 2 - 2 slage ©aseade decanting system,

THE RECHARGING CAPACITY:

! 2nd stage
' g 4 X 60min CABA sets

a0

Due to the rapid compression of the air in a cylinder during refill,
temperature will increase by more than 10°C than the ambient
temperature of the cylinder. Indicated pressure after refill will also
decrease as the ¢ylinder cools to ambient temperature. Remaining
working time will also decrease acccordin gly.

The high pressure secondary air supply source can be any system where
compressed breathing air is stored. Exampies include

- High pressure battery of cylinders

- High pressure breathing air compressor with air recsiver




15t staq:

3.0 Product Folder

3.2 How it works !

Fig; 3: -4 slage Caseade decanting sysicm

Pressure regulA

50

stage THE RECHARGING CAPAGITY:

. There is a significant difference between the filling capacities if direct fill
(Fig.1) and cascade systems {Fig.2 and 3), in a cascade system the air
storage bank are divided into two or more air banks which are connected

via sequence or prierity valves, this system uses the available air
efficiently.

The primary function of the priority valve is to confrol the air bank

more

sequence without the need for the operator to open and shut valves
therefore providing a fully automatic system. The operator of this system
only needs to open the main control valve to his individual filling line,

The benefits of cascade systems are a reduced number of high pressure

cylinders, lower weight and smaller in size.
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3.3 Draeger Quickfill Station

Fig. 1

*Fork lift access from 3 sides ( lifting lugs optional)
*Fully enclosed

~High visibility fluoro- green

*Robust cradle
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3.3 Draeger Quickfill Station

Fig. 2

Maximum operating pressure ...350 bar

«Filling pressure ...200 or 300 bar

Filling times 8litrex300 bar  ...45 - 70 seconds

Cradle size ...L2000 x W1870 x H1350mm
*Gross weight C20 ...187Ckg

»Gross weight C40 ...2960 kg
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3.3 Draeger Quickfill Station

T
o =
:_:-‘,.-}ﬁf‘éi, e

=2,
o
E%ﬁ‘i
o i
s

Fig. 3

*1 Separate stage pressure indicators
»2 Single main isolating valve

«3 Independent “beer tap” valves

*4 High pressure hoses - 1.0 metre long
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3.3 Draeger Quickfill Station

Fig. 4

*1 Sequence Valves

»2 Non Return Valves
=3 Pressure Gauges

*4 Cylinder Manifold
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3.3 Draeger Quickfill Station

L
ﬂJ 1st Stage I

2Znd Stage

":__’1: | 3rd Stage

4th Stage

Fig.5 Air cylinder battery of C40 unit
+2 version available

‘Draeger C20

*Draeger C40
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3.3 Draeger Quickfill Station

Draeger C20 Quick-fill Station

Unit refilling capacity is minimum 20 x 9.0 litre 300 bar cylinders
from 50 bar residual '

C20 consists of 10 x 350 bar 50 litre cylinders
1st stage 5 cylinders
- 2nd-stage 3 cylinders
3rd stage 1 cylinder
4th stage 1 cylinder

Praeger C40 Quick-fill Station

Unit refilling capacity is minimum 40 x 9.0 litre 300 bar cylinders
from 50 bar residual

C20 consists of 10 x 350 bar 5C litre cylinders
1st stage 10 cylinders
2nd stage6 cylinders
3rd stage 2 cylinder
4ih stage 2 cylinder'
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3.4 Test report

10 cylinders / 4 stage systemn
1st stage S cylinders, 2nd stage 3 cylinders, 3rd stage 1 cylinder, 4th stage 1
cylinder.

1strefill 36secs
2nd refill 45sacs
3rd refill  48secs 5 x 9.0 Litre 300 bar cylinders connected 1 at 3 time
4th refill 4%9secs
5th refill 51 secs
Filled tc 300 bar

Gth refill

7th refilt

Bth refili 3 x 8.0 Litre 300 bar cylinders connected all at once
Sth refill

10th refill

Filled to 300 bar 3 mins 40 secs

T1th refili
12th refill 2 x 9.0 Litre 300 bar cyiinders connected all at once
Filled to 300 bar 1 mins 38 secs

13th refill '

14th refill 3 x 9.0 Litre 300 bar cylinders connected ail at once
156th refill

Filled to 300 bar 2 mins 43 secs

16th refill

17th refili

18th refill 5 x 9.0 Litre 300 bar ¢ylinders connected all at once
19th refill

20th refill

Filled to 300 bar 5 mins 40 secs




3.0 ProductFolder
3.4 Test report

Residual nressure left in quick fill station

1st stage - 200 bar
2nd stage - 270 bar
3rd stage - 290 bar
4th stage - 290 bar

Total volume-of air. reffnaining-inQuickfi]I--statiDn - 11,500 litres or 45.8-man -
hours { calculated at 40 Ipm consumption

21strefil  1min 10 secs to 285 bar

22nd refill 1min 12 secs to 275 bar

23rd refill  1min 12 secs to 270 bar 5 x 9.0 Litre 300 bar cylinders
24th refill 1 min 15 secs to 262 bar connected all at one {ime
25th refifl 1 min 15 secs to 252 bar

Filled to 300 bar 3 mins 40 secs

Note all tests conducted with 5.0 litre 300 bar Carbon Fibre Cylinders
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3.5 FREEK ( First Response Emergency Evacuation Kit)

The FREEK is a sturdy dust tight locker for storing up to 20 Breathing
Appartus sets and other safety equipment in an underground mining
anvironment.

The unit is equipped with four compartments for stoing breathing apparatus
as well as three pull outf drawers for storing self recuers, first aid supplies etc.

For topping up breathing apparatus cylinders a 2x 350 bar recharging unit is
glso fitted within the FREEK. '

S
e
SR

o




3.0 ProductFolder

3.6 Brochures.

The following pages contain the

Draeger Quick-fill Brochure

*FREEK Brochure
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The Quickfili Station iz 3 respiratory
protection system indepandent of the Ariin :
ambient air, and it is used to quick chargs Side View Fill Panel View Cylinders Battery
CABA sets,

-Different batteries of cylinders are available Technical Data
to suit every type of application,

Filling panel is designed especially for the
mining applications.

*Ecenomical utilisation of the air banks
volume due to the automatic 4-stage
cascade sysiem.

*Easy and safe to use.

it is designed for tough use in a mining
envirenment,

Draeger Safety Pacific Pty. Ltd,
3 Ferntree Place

Notting Hill, VIC 3168
Telephone: 1800 67 77 87
Facsimile: 1800 54 74 84




drager

FREEK Cabinat

FREEK First Response Emergency
Evacuatlon Klt is dust tight storage unit
for safe keeping and storing of CABA
sets and other safety equipment in an
underground mining environment.

The FREEK unit has three out drawers
for storing SCERs and first response
toals.

CABA Recharging Module is used
namely for quick "toping up” of CABA
sats, Algo, it has a imited capacily to
recharge empty CABA sets,

Draeger Safety Pacific Pty. Lid,
3 Ferntree Place

Netting Hill, VIC 3168
Telephone: 1800 67 77 87
Facsimile: 1800 64 74 84




3.0 Product Folder
3.3 Prices

Draeger C20 Quick-fill Station

Unit refilling capacity is minimum 20 x 9.0 litre 300 bar cylinders
from 50 bar residual

Part No 35 53852

- Draeger C40 Guick-fill Station

Unit refilling capacity is minimum 40 x 9.0 litre 300 bar cylinders
from 50 bar residual

Part No. 3553735

Draeger FREEK - First Response Emergency Evacuation Kit

complete with recharging module
Part No. 35 53908 |
FREEK Locker only

Part No. 35 58240

Recharging module only

Part No. 35 53909

Note: All prices are FOB Melbourne Australia




4.0 Operation

The feliewing pages conlaim a generie training
program for the eperalion ofthe
Quickefill
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QUICK FILL STATION
OPERATING MANUAL
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The System
omponents

G
S
e

i

1. Cradle
2. Fill Panel
3. Air Storage Bank 1, 2 (not shown




Quick Fill
Operation
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* Observe the CABA pressure

gauge

* When the pressure gauge
indicates 50 bar, recharge your

CABA.




Quick Fill CAr R
- Operation

« Open the front cover of the
quick fill station to access fill
panel




Quick Fill
Operation

e
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e

* Activate the system by turning
the isolation valve
anticlockwise to the “on”

position Note:

The valve should remain
open during the entire
operation of the system

5




uick Fill
eration

 Remove the filling hose from
the bracket
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Quick Fill

Operation

Tl
! J_“h.ﬂ.m&...

TaL]

b

* Remove the dust cap from the

lings

ing air coup

charg




Quick Fill
Operation

et

Note:

s

any foois

T

i }:}éﬁ T

Push charging air male to female

couplings together until a ‘click’ is
heard.




Quick Fill
Operation

* Ensure the connection is firm by
pulling ends of coupling and a lime
green ring is visible.




uick Fill
Operation

Note:

-Beer tap valves -
shouid
be opened and
closed
with one fast
motion.

» Open the ‘beer tap’ valve on the
fill panel

10




Quick Fill CATETY
Operation

Note:
When switching
from the 1st
to 2nd air bank,
may oCCur a
short delay.

* Observe the CABA pressure

gauge

* When pressure gauge indicates
250 bar, the system switches
from 1st to 2nd air bank.

11




Quick Fill
Operation

hNote:

Approximate fill times
- of
1 x CABA -1min 40sec

5 x CABA - 4min 35sec .

CABA cylinders
pressure
may drop due
to cooling
effects.

« Observe the CABA pressure

gauge

 When pressure gauge indicates
300 bar, your CABA is

recharged.

12




e N@t@:
When ‘beer tap’
valve is closed, it
vents a small
amount of air from
fifl hose

+ Close the ‘beer tap’ valve




uick Fill
eration

* Disconnect charge air
couplings by pulling away the
sleeve of the female coupling

14




e

- Quick Fill
Operation

* Fit the dust cap on the
charging air coupling

15




Quick Fill
Operation

« Place fill hose into the bracket

16
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Quick Fill

Operation

* Fit the dust cap to your CABA

male coupling

17




Quick Fill
Operation

fully
recharged
and ready
for use.
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o
o

.-? A
J&?)”ﬂx
'ﬁa-ﬁj

o

= }%;
e e e
mw%;fﬁ;

18




o

Quick Fill
Operation

« Connect compressor hose to
quick connector ‘Bank 1’

19




Quick Fill Che
Operation

Note:
The compressor will
- turn off
automatically
when the fill
pressure of
350 har is reached

+ When ‘Bank 1’ is fully charged,
the pressure gauge will indicate
pressure of 350 bar.

» Repeat the same procedure
when filling ‘Bank 2. -0




5.0 Report on the Simulated Emergency
Exercise conducted at
Newlands Colliery -
Queensland Aust. ( Part A
only)

The fellewing pages coniaim part off a repert by the:
Queensland Governvment - Department of Natunal
Reseunces and Mings:,

Tihe: report lopks im park al the: suceessiul inlreduction off
Compressed Air Breathing, Apparalus: as am eplion in a
Mine Escape Sinateqy, as belh afirsh respense teek and am
eseape apparalus; to replace selfirecuens




\y, Queensland Government
3% Natural Resources and Mines
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EXECUTIVE SUMMARY

The third of Queensland’s Level 1 emergency exercises introduced a numiber of different

clements to an already rigorous test of a mine's cmergency response capabilities.

This year’'s exercise was held at the Newlands mine with the exercise being initiated
through two separate and unrelated events late on a Saturday evening. This stratesy was
designed to challenge the initial responsc protocols and the emergency declaration
triggers in place at the mine, angd to exaimine the call-out times of a mine approx. 2 hours

driving time from the weckend dormiciles of a number of key mine personnel.

Additionally, this vcars exereisc provided the opportinity to ‘evaluate the use of
compressed air breathing apparatus (CABA) 4s a component in emergency response. The
outcames of the exercise clearly demonstrated that CA3A adds a powerful weapon to the
armory of the self-escape philosophy. Its flexibility, ease of use and ahility to facilitate
comimutication makes it well suited to the cause of emergency response, particularly as it

provides a rapid, in-seam first response capability.

Finally, 2 small number of the underground work{orce were intentionally prevented from
evacuating to a place of safefy in order to evaluate their survival strategies once it became
appareni that thewr sell-rescuer oxygen supply would not sustain them until assistance
arrived. Their innovative and ingenious final solution was most successfil and those

prersons are 10 be commended for their actions.

Throughou! ihe exercise, it was apparent thal the Newlands Fmergency Preparedness and
Response Plan was comprehensive, well concerved, well practiced and “owned” by the
whole of the workforce. The standard of decision making exhibited by the deputies and
worklorce wnderground was admivable, and ihe lechnical expertise and control of

circumstances domenstrated by the Incident Management Team was most credifable.




S AFETY

Further, the report contains a number of recommendations specific to the exercise and several
others for broader attention. The analysis covers the full scope of the andit, however speeific detarl
is provided on the need for the appointment of key conirol personnel to surface and vnderground
incident sitcs and the need for tighter intcgration of the self-escape CABA resources and bHrsi
response protocols, with the aided-rescue resources and persomnel provided by the Qld Mines

Rescue Service
In conclusion, the assessment team found all the Newlands personnel {and confractors) to be most
professional, willing and capable m the approach and prosecution of their emergency response. [

would like 1o thank thern, and the assessment leam, for their contributions and trust that this report

will further add to the enerpy and knowledge pool of our industry’s emerpency response capability.

SN2

Greg Rowan

Chairman Emergency Exercise Management Commitiee




Part A: The Exercise

PLANNING AND CONDUCT OF EXERCISE
SCOPE
OBJECTIVES |

SCENARIO

Trapsformer Scenaric
Emergency Scenario

Assessments Points &t Issue
N1 Crew
Tongwall Nd Crew
Main Bip Craw
QMRS

Incident banagement Team

EXERCISE EVENT LOG




Findings

1.

KEY FINDINGS AND RECOMMENDATIONS ot
S A F E

A coordinated combinatfon of Self-Escape and Aided Rescue strategies has again proven
itself as a most effective vehicle in enhancing survival of underground personnel
Compressed Air Breathing Apparatus {(CABA) provides a pewerful addition to the
armoary of resources supporting these strategies. Ms ability to provide a rapid in-seam
response was clearly demonstrated in the event time-logs compiled during this exercise
The Emergency Response capability at the Newlands mine is comprehensive, well
eomesived and resonrged, practiced and “owned” by the whole of the workforce
Emergency Response activities need 1o recognise the vital strategte importance of
maintaining etfective control of key locations, ep underground emergency siefs

All persons should be aware of facilities provided to allow emergency communication

hardware to be installed such that inbye communications are not disrupted

Current Status white-boards detailing the deployment of personncl and resources showld -

be commenced as soon as an emergency is declared. These boards assist greatly in
seenario planning and provide vital information during review and hand-over activities
There is a need for the Assessment Teams at fufure exercises to salve the problem ot

maintaining a sense of urgency and realism at simulated emergency sites

Recommendations

18

It is recommended that a forum of stakeholders be urpently established to develop and
implement a set of protocols egvering the interactions between mine-site first-response
teams and external aided-rescue organisations. Each of these parties provide specialist,
but separate, skills and resources amd il is vital that the issues invalved in their
interactions be identified and coordinated. There is little doubt that CABA teams will
mereasingly form part of emergency response capabilities in our industry and we must
be prepared

I is recomimended that the functions inherent in current gas monitoring software be
explored, particularly the facility (o store and retrieve documents detailing reguired
Action Response Plans. Such software has much 1o offer Control Room Operators and
IMT persosnel

It is recommended that the ergonomics of the CABA main valves be reviewed and
madificd (i possible). The need to tmrn two valves in different directions using different
hands wili inevitable give rise to circumstances whers both cylinders are not folly

operated




PART A: THE EXERCISE
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PLANNING AND CONDUCT OF EXERCISE

A rmumber of planning meetings were conducted and a detailed risk assessment process
was undertaken during the developmenl of ihis exercise scenano. The scenario and

subsequent cvents were based on the hazards and risk profile specific to Newlands mine.

The scenario ftscl was bascd on a fire initiated by a fanlt in the ransformer at cut-thro 2.
€ D heading Main Dips. Through a series of events, detailed m Transformer Scenario,
the transformer acted as the energy source to ignite & fire in the coal roof and ribs, The
fire grew rapidly as it consumed fiel in the roof and ribs and spread throughout the cut-
-thu. Combusting coal in the roof eventually reached the far side. rib of 2cut-thow... Do
heading, where it burnt through the tube bundle menitering fines.

The firc was scemingly hrought under control following the application of low-expansion
foam applied from both sides of the cut-thru. However, combustion was stil! occurning
the coal roof strata, eventually resulted in a fall of the weaken roof in the intersection at 2
cut-thru D heading. Following this fall, the combusting reof coal was exposed to the
fanning effect of the full ventilation flows in D heading and again rapidly grew out of
control. Further application of low-expanston foam from the out-bye side of the fali again

brought the fire under control.
It should be pointed out that at no stage was the transformer itsell on [ire.

All mine atmospleric and ventilation moniloning data was provided through the mine
conttrol room, m real time and in a format compatible to computer assisted analysis and
systemn interrogation. As In previous vears, the software program developed by
SIMTARS proved invaluable in the provision of this data. The data was presented in
formats identical to those used at Newlands and with which the personnel at Newlands

were familiar.
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It was anticipated that the exercise would be atfacked on four fronts:

1,
2,
3.

4.

In-seam evacuation of personnel using self-rescuers and compressed air breathing apparatus (CABA)
Fire fighting and control by in-seam ancdior surface directed teams

Rescue and recovery of missing personnel by in-seam CABA teams andfor surface directed Mines
Rescue Teans

Deployment of the GAG ertisation equipment

No constrainits were to be placed on the extended deplovment of the Queensland Mines Rescue Service
teams other than those imposed by QVIRS internal policies and procedures, or on the ming’s internal

CMETZENCY MeSponse feams.,

The practice previcusly adopted by the Emergency Exercise Management Commitiee of providing advance
notice of the “window’” during which the exercise was to ba conducted was cortinned, and advance notice
provided to all stakeholders, including the police, community, media and emergency services.

In recognition of the international nterest now being generated by these exercises, the Exercise
Managerent Committee has been requested to detail the names, qualifications and experiences of its
trernbers, It 1s imperative that these exercises be conducted with the greatest regard for transparency and it
1s with pleasure that T include this information as an Appendix to this report




SCOPE

S A F ET Y

To conduct an Emergency Exercise i accordance with the “Guidelines for the Conduct

of Emergency Procedures Bxercises” as established by the Moura Recommendations

Implementation Task Group 2.

These guidelines proposed thal exercises:

Bie systematic;
= Be consistent with the concepl of mulual assistance {rom olher nunes;
*  Require direct reference to the risks at the mine;

Recognised that exercises should not necessarily be held on day shilt;

+ -Be inclusive of cxternal apencies-such as QMRESE, police, media-and senior company -~ - -

officials;

+  Have an audit and evaluation process;
Be subject to risk assessment principles to ensure the exercises do not introduce new
safety risks to persons at a mine;

Eequire nertisation equipment 1o be pul in place, as well as conlirming airlocks and

emergency stoppings on the sorface are found to be safely accessible and operative.

Int recognition of these guidelines:

- A strategy document was produced establishing the systemalic initiation, control and
assessment of the cxercise;

- Mines signatory to mutual assistance agreements were required to supply mines
rescne frainees and GAG operators sufficient to mect the cxercise minimum needs

i.e. 14 trainees and 3 GAG operators;
- A scenario was developed stricily in accordance wath the hazards presenl al
MNewlands mine;

«  The exercise was conducted on & weekend change over from day shift to nizht shift,

commencing 25" November 2000;




{OBJECTIVES

The objectives of the exercise were to:
=  Ensure no personnel injury, equipment damage or introduction of additional risks. Please note that the
design of the emergency exercises was done using risk asscssment methods

= Teslihe abnlity of the current Mine Emergency Procedures, to meet the desired outeomes of an
SMETZEnICY TEsPONse

Provide an opportunity to evalvate the use of CABA cquipment in an emerpency evacuation and
TCSPIONSe

*  Demonsirate a coordinated response involving both Newlands permanent employees and external
contractors

= Demonstrate a coordinated response involving Newlands, QMRS, DME, Check Inspectors,
SIMTARS, Emergency Services and other stakeholders

== Enhané theconfidence and abilily of personnel to respond to an emergency oo T

= Allow for a performance analysis and debricfto occur following the exercise, with the outcomes
recorded and relevant information disseminaled to industry

To meet these objectives, audit and asscssment tools were developed to cover the following functions:
*  Emergency Initiation

*  Emergency Response Plan, including the Duty Card Systen

*  Incident Management and Emergency Control

*  Lmergency Evacuation

*  In-scam Emergency Response

= Location of Personnel and Debrief

= MRS — Ability to Respond, Mutual Assistance, GAG, Mandatory Performance Criteria
External Agencies — ability to respond




SCENARIO

TRANSFORMER SCENARIO

Some days before the incident (a period less than the rouline lest period for 11kV protection tests), &
mairtenance electrician replaced a suspected faulty capacitative trip unit and gas pressure trip.

The electrician did not test functionally of capacitative trip unit duc to being at an end of shifl.
He also did not correctly connect the gas pressure Urip gas lines.

" The nitrogen gas leaked out, the low pressure gas trip sent a trip signal to 11kV breaker but was unable to
trip as capacitative trip unit was mcorrectly installed.

11KV feed to the transformer was temporarily de-energised due to tests on surface breaker.

On re-energising the 11kV feed to the transformer, the normal surge (inrush} caused a flashover across the
main 11kV terminals of the transformer windings causing major arcing between phases resulting in
catastrophic failure of the transformer tank.

The structural failure of the tank (the lid “blew” off) allowed extreme high lermperature ionised gas, in the
order of 14,000 C, burning insulation and mollen copper to impinge on the coal roof and ribs igniting the
coal.

No one was present to combat the — il anybody had been present they would have recetved serious injuries
or burms




EMERGENCY SCENARIO

S AFETY

25 Novemher 200

21:(H) hours

Staril of aftermoeon shift.

22:13 hours

Mcthane drainage waler-trap at 27 cut-throngh, B = € Heading
damaged.

Line ruptures - issues 600 1/sec into the 40m /sec airflow in the Dips.

22:2% hours Surface control room advised by Deputy in the Dips of the damage to the
methane drainage line.
22:36 hours Electrical fault in the trapsformer at 2 ent-threugh, C > D Hceading

Time » T 00

causcs cafastrophic failure of the transfer tanlk.
Undergaround power t.rips. |

Super-heated ionised gas and molten copper impinge on roof and rib
steata — fire develops.

23:39 hours First Alarm seunded on menitor in Control Reom — 3ppm CO No2 Diliead

22:46 hours Choking fumes from electrical failure, bumning insulation etc arrive in Main
Dips

22:51 hours Fire fally developed

22:57 hours Choking fumes from elecirical fai i-l.‘ldI'E, burning insulation ctc arrive in

Lonpwall N4

01:03 hours

Iire in roof coal has extended aciross 2 cot-ithru I heading and burns through
the tube-bundle monitoring Iines

02:30 hours

PROVIDED fire fighting activities have bcen ongoing for more than 3
honrs — all visible flame is cxtingnished

03:30 hours

Roof fall at intersection of 2 cut-thru and D heading. Burning ¢oal in roof
strata re-flares when exposed to full ventilation Row '

04:50 hours

PROVIDED fire fighting aclivities have re-commenced and are on-going —

{ire owl

J6:00 hours

Excreise terminated




ASSESSMENTS POINTS AT [SSUE

Maotes For Assessment Teams

N1 Crew

= Smoke and or fumes will not enter this panel until 23:40 hrs (T + 1:04)

*  Crew members to be supplicd with and nse training model S83CRs

= Ifthe crow scarches appropriateby, they will be advised that they have located the fire at 2 cut-through,
€ D Heading

= It iz anticipated that the cres will locatz and don CABA gear and attempt to frght the fire

= Fire fighting attempts will be unsuceessful until approex. 3 hours afler coordinated attacks have
commenced from both sides of firs using low expansion foam

= Assessors will video-tape thelr actions with the CABA and fire-{ighting

= Commusication with control is to be evalnated for frequency, effectiveness and accuracy

Lengwall N4 Crew

*  Daputy to be isolated froem crew prior o notification of smole

= Crew to self organise with visibility impatred

= Crew members to be supplied with and use raining model SSCRs

= Monitor which of the crew takes the limited CABA equipmant and how/why soch allocations were
made

*  Ewacuate on foot — transport to be disabled

= Monitar communication 1o control rocen — note methods of commmunication with mouth-pieces

= Monitor advice provided/received from condrol room Re: missing Deputy

= Ewvaloate actions regarding the missing Deputy - do they conduct a search, if sq, by who and for how
lonpe, does the crew split up with some evacuating and others searching

= Upon leaving the crib room to evacusie or scarch, orat 2302 hours, impose ZERO visibility

= Monitor / evelnate use of “blind man™ sticks in evacuatiou

= Video rape the evacuation

= If appropriate. provide facility for Dreputy to observe as co-assessor

»  OnceatTRE 15cutthru B C Heading, evaluate commuonication, we of additional CARA, retum to
search for the Deputy

{nce at fire site, 2 cub-throagh, do they assist in fwe-fizhting or continne o evacuate




Main Dip Grew

Crew members 1o be seperated from ezch other

At Teast one person to become dizorientated and to remain in seetion

Oibers 10 evacuate as they deem appropriate or as advised by control — ransport may be used
Assess effectiveness of cormmunications with control room with mouth pieces in

Crew members 1o ba supplied with and use raining modsl 58CRs
Muonilor / evaluate survival sirategies of crew members remaining in section

For evacuees, cnce at FRS 15 ent-thru B © Heading, evaluate communications, use of CATBA, are
there any CABA units left, do they refum to search for imissing crew or continue cvacoation
Once ar fire site, 2 cut-through, do they assist in fire-fighting or continue to evacuate

QMRS

Time taken between eall-o snd tam-gut

Efficiency of mutual assistance schemes

Cvaluate possible conflets in Roles, Responsibilities and Authoritiss of Newlands personnel who arc
also QMRS trainees

Evaluate communication flows

Evaluale clficiencies of resource deployment and 2quipment nse

Memilor interactions / performance / preferences BG174s and CABA

Menitor deployment strategies of QMRS - to fght {ire and/or locate and recover inissing persons
GAG to be mobilised from Dysart station, assembled and test run

Incident Management Team

Identify independent nature of the two pre-cursar events — damage to the gas drainage line and the loss
of power rrigpered by transformer failnree

Ascertain nature of the frue circumstances

blohilise personnel and resourees

Collect and correctly mnterpret data

Estabhish abjectives and priorities

LEstablish and maintain effective comnmunication chanmels

Continuous ionttorng of progress towards attaining objectives

Interpret and respond to changing eircumstances

Monitoring of resource deploynent and establishment of hand-gver pricrities
Cngoing re-evaluation of objectives and priorities

Begnlar up-dale meelings and checks on communication flows




In the course of the exercise, several different Event Logs were compiled by the assessment team and

EXERCISE EVENT LOG S AFETY

Newlands personnel. The following table is a simplified compilation of the major events and 15 provided to

assist in understanding the interaction of the varions activities and processes that necessarily unfold

simultaneously during avy emergency.

The in depth details regarding these activities are contained within the logs preparad by the assessors and
ineluded in the separate sections of this report.

L START |

- EVENTS:

__TIME"".

attempted to phone CRO. CRO officer logped “funny voice on phone™
and atternpted to initiate non-verbal communicativns,
®" CROcalled open-cut for assistance

FIRST-HOUR
2221 | Control Room Cperater was advised by Main Dips Contractor that the - {15
mathane drainage line ruptured
2231 CRO contacted Ventilation Officer and Mine Manager - (03
2236 Mains, 2 cut-through transformer explodes and coal fire starts. All %TART
underground power tripped at surface breaksr
223% O monitors start to alarm at Sppm Number 2 drive head cut-through 39. #:03
2245 *  Multiple alarms in Control t:49
*  Thick choking smoke arrives at the faces main dips where {our
contractors are working
247 CEO called Preparation Plant for assistance d:11
2248 Two out of four contractors donned rescuers and [eft Main Dips 0:12
2253 CRGC informed the Dreputy at N1 that thare was 50ppm on the trunk helt and 0:17
has had no contact with contractors in the Dips
2257 *  Deputy at N1 contacted Controd to advise of his intended actions to search 0:21
the Dhps for the contraclors
*  During DAC message from CRC smoke entered longwall papsl. Crew
donned belt worn SCSE units and retreated outhye
2300 Open-cut assistance arrived {owo persons): 0:24
' 1 x alocated ag back-up response controlier
* 1x Control Point 1 was established
2302 M1 Take off Chute crew lzfi the panel travelling inbye via transport B:26
2303 *  Longwall crew grouped at crib camp before propressiog to FRS and 27




1312 Manseer arrived on surlzee

2318 Longwall crew contacted CROC and reponted missing Depoty and inﬁ:rrm§ ﬂ.Ew
ronte of trave] and were ready to depart . F T Y

1318 " N1 Depury established that flre was at the transformer at Mains, 2 cut- 0:42

through and Deputy and crew slected to f12ht fire.

" Open-cut assistance amived and were utilised as seoority

2320 " IMT established 044
*  Ventilation Officer arrived

2324 Lonzwall erew depart FRS 19 ent-thry with inpaired visibility masks 0:48

T 238 CRO instructed by Mine Manzger to contact mine sile Mincs Reseue 0:49

Coordinator who was to put QMRS on standby

2316 Dips Contractors (2 called from 10 cut-tirough, B Heading. They were clear 0:50

of smoke. Twoe men shill miszing in the Main Dips and heavy smoke was
observed in the helt road, They removed their SCER and contineed gutbye on
foot

(Commericing 23:26).

Four W1 crew commenced fighting fire with hoeses whilst under CABA

149
2348 " NI erew contacted CRO and reperted that the fire was too hot and they 1:12
were making no head way about to nse low expansion foan:.
®  Twao Dip Contractors amrive on serface and de-briefed by Mine Manager
1353 *  First Longwall CABA unit sounded warning whistle (35 bar) — wearer 1:17
donned &0 minnie SCSE.
*  Mine Site Mines Rescue Coordinater arrived on site
NRfs Local Mines Rescue brigades start arriving (from NMewlands) 1:39
0ar? CGrALG upit called out. i1
o024 Four out the five Longwall crew on $CSK and one stifl on CABA 1:48
027 NZ Pancl — fighting fire — requested more men avd foam | 151 )
0032 Longwall crew amived 2 cut-throush, MG N4 eache and 1ook additional units 1:56
T.'[-I_I.R_D_IHUUR__[c;:_r'ﬁ S u_u_:zéi b i SR
0040 Mincs Reseue men to 2et up FAB at § cur-throngh — stay at phones 2:04
o042 Longwall crew armived at B13 cut-through (FS 246
0057 " CRO was advised by the N1 crew that they were out of low expansion 2:2

loam and cannol get within 20 meters of the fire.
¥ Longwall crew departed GFS with full CABA units




4112 OMRE Team 1 leaves the surface to assist with fire fighting.

¢ Teagwall erew contacted CRO from 7 cut-through, Main Dips and ‘._-_-. B

informed that all were okay
S A E_T Y

017 QMRS Team 1 artived at ¥ cut-through, B Heading, Main Dips 2:41
4127 Longwall crew arrived at Bl cut-through, infermed they were in fresh air, 2:51

removed CARA and divected to procced Lo surface in a vehicle
#136 Longwall crew arrive on surface 3:00

Lﬁngwall Dcpﬁly arrived at 2 cut-throngh, B Heading

3:06

a142
T o147 Second QMRS mines rescue team 2 arrived on surface (North Goonyella) 311
0223 Mines Inspectorate personnel arrived on site 3:47
0225 QMRS Team 1 contacted CRO and infermed that fire was starting to he 3:40
conirolled but more men were needed
0230 IMES Team 1 contacled CRO and reporied that the fire was ont 3:53

FIETH HOUR (commencing 02:26)

0304

QMRS Team 3 {mines rescue from Morantah North) arrives

4:24

0315

QMRS Team 2 leaves the surface to go to the Diips in ransport to search for
missing contractors

4:34

SIXTH HOUR (commenii 63:26).::

0330

Roof fall intersection 2 cut-thrn and D heading,

Smoldering Ore in fallen rool coal rapidly flares

0337 QMRS Team 2 cneountered smoke at 10 cot-throvgh, B Heading, contacted 5:01
RO and were instructed to retreat to FAB

0403 IMT decided to 2ource high expansion foam generater from Nerth Goonyella 5:27

0435 OMES Team 3 leaves surface under instruction to prepare site for use of high 5:80
expansion foam generater

SEVENTH HOUR (commeneing 06:26) -~ =, o 1l [t it
| .IHSI} F."ire rcpeﬂ.cd as ool T 614
1503 Underground exercise terminated 6:27




47D

GAG arrived gn-site

1121 GFAG ready to start 12:24

- [125 | GAG enpines slarted 12:44
1138 GAG enpgine shut down — test sucgessful h

DEFINITIONS

CRO Controf Hoom Operator

M1 NI Take Qff Chute

FRS Firse Response Siation

M Main(lare

0Fs Ouick Fill Srarions

OMRS

Quecneiand Mines Rescre Service




6.0 Reports on Rapid filling
compressed air cylinders
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For further information..........

Please contact..........

Draeger Safety Pacific Pty. Ltd..
3 Ferntree Place

Notting Hill

Victoria 3168

Australia

Telephone ...613 92655000
Fax ...613 92655095









