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Objectives

— Deep Mining
— Hot Environments
 Heat Stress Research

» Underground Refug
ine Rescue Challengesiduring Shaft
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South African Mines

» Jaulona 3.9

» Savuka Mine 3.
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Kidd Creek Mine Section
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Creighton Mine Section
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Macassa Mine Section
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ROCKOIEMPErALUNES

* Rock temperatures Precambrian shield
mines approximately 55 Celsius (131
Fahrenheit) at 10,000 feet.

 Rock temperature at:
— Creighton mine at 2.4 Km is 48 Celsius
— Xstrata Copper at 3.0 Kmis 35C
— Onaping Depth at 24 Km is 45 C

* Mine rescue teams responding to
emergencies can be subjected to heat

iInduced injuries if precautions are not
taken. *




Challenges Associated with
Deep Mining

R o~ ’ -
P s !




Research in Hot underground
Environments
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Heat Stress Reserach

» . Arisk associated with,workifig'atidepth is the
‘possibility of heat relatédidisorders such as heat
stress. In deep minesy workersiéan be exposed to
very high ambient air'temperatlires as a result of
high rock temperaturesfaute®conipression of the
ventilation air and‘heat generated lsfjgthe mininﬁ"

.~ -machine.
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Figure 1. Ambient air temperature as a function of mine depth.
Source: Natural Resources Canada, Sept. 2003




Mine Rescue Simulation — An
Assessment of A High Intensity Task and

Its Potential to induce Heat Exhaustion
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http://www.inco.com/default.aspx
http://www.xstrata.com/
http://www.fnxmining.com/default.aspx

Scope of Heat Stress Research

* Time and Motion Studies (Agnico
Eagle LaRonde Mine).

« Task IntenS|ty Breakdown. s

* Mine RescueMork deemed to be |,
one of the m&st demanding tasks in
Ontario mining today.

. Ottawq UnlverS|ty research paper, |
"Assesging the Work Intensity'of ' |
Mine R€scue Activities and its .
Relevafice in Applying Heat Stress |

ﬂna 2ment Protocols”. * y
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Energy Analysis Apparatus
Configuration




Research

University of Ottawa

Calorimeter studies
used to establish heat
dissipationin a
controlled
environment. *
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MINE RESCU GROUP
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/ - Miné Rescue Task

. Established a standardized exergige_h_ |
for teams to perform ovemd days.

& asks included: \.

-

W Loading basketsitf tools and ===y

equipment and walk up a ramp. - "
= = nstall pipe or@drift wall. '

AR

—Load basket 120 kgs anc}!t‘iNaIk up ramp.

— Task tirrkline averaged @ minutes. [
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Outcome

T

oy
» Task generéteﬁ average

538 watts work::
» Raised aver_gﬁ |
body tempera’; |
37,31 to 38.14 -




Safe working duration, min

250 -

200 -

2

b
=]
=]

3

25

Comparison of National Rescue Heat Codes
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The importance of
Hydration

Drager’s FPF 7000 hydration facemask,
with two-litre CamelBak. *



Underground Mine Fires

¥

Ablllty to leffective response depends
on vertical and horizontal distances.

Limits of: prlmary brea?thlng

apparatus . ‘
Possibility 6festabla_” T
fresh air bases.

Strategic Iocatlen of comfortabl
refuge stations.

Availability of alr and water in far
reaches of Se e me e




40 Ton Truck Tire Fire




40 Ton Truck Tire Fire



40 Ton Truck Tire Fire
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Compressed Air Foam Systems




Compressed Air Foam Systems




Compressed Air Foam Systems
(CAFS)



Compressed Air Foam Systems
(CAFS)




Compressed Air Foam Systems
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Idealized Schematic
Double Door Refuge Station




Modern Refuge station



Modern Refuge Station



Shaft Sinking Challenges

Photo from Northern Business Life



Types of Shaft Related Emergency
Régp nses

* Fires t
* Entrapment f
caused L'
Rock

Bursts/Falls
of Ground. ~

 Falls from
heights

 Non-routine
tasks
resulting in

injury *




Challenges

- Limited access due to size ofitravel
. conveyances sinking buckets.|T

"3‘“ Single egress:limits emergency plan

Dangers associated with falllngw | e

* { .
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Solutions

° Ph %entlon IS the togn jljorlty
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Rock Burst




Damage after Typical Rock burst
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» Sensitive Seismogenic Zones

» Re-entry related to blasting practice

* Re-entry Time Periods

* Exclusion Zone

 Minimmum Background Time Window

« Recommended Monitoring
Parameters

« Re-entry Inspections

« Re-entry Procedures After Blasts or
Large Seismic Events *



When is i1t safe to enter?

development blast

DaCK o back groun
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Emergency Response
Consideration_e

serious risk partl r
rescue. ;«i{i\ |
Recognlze/As 0

advance:

— Visual Examlnatlon — Looklng for
Cf,‘ecks unsupported ground

- Sounding back with scallng bar.
f\” ;;*‘istenlng for ground movement 4
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Example showing number of seismic

events after a Blast
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Summary

requwed (heat stress
safety of teams etc.).

. N“(ﬂmﬁ“tmueusampﬁov-efr |
Integ\nat

T

(€ C) hjffy._.__@_l;- KIE
anuiaQIU"r |

vital to ou*rf*

. Safety of te"_.
be our top: TIG' ty

“’4—"#,...- J




Thank you and "Zdar buh"
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