RISK MANAGEMENT AT MASAI
QUARRY
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Martin Adam Manager Global Technical Excellence
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PROXIMITY TO NEAREST NEIGHBOURS
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PLANNING THE RESTART
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TYPICAL MALAYSIAN GRANITE QUARRY
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ADVERSE JOINTING
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DEMONSTRATION BLAST
OBJECTIVES

« Test powder factor and vibration assumptions
 Demonstrate Orica’s ability to manage the whole process

« Test community response to the restart.
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BLASTING RESTARTS NOV 2014

xemuntti - Komuniti Jalan Bukit Seri Alam

Jalan Buidt
serilam  December 6, 2014 - &

14th November 2014, 11.55am
The Seri Alam Quarry Blasting has started again.
It was only 150 meters away from us.
Our safety has been jeopardized.

e

Who is going to protect us?

¥ Like ¥ Comment » Share

14th November 2014, 11.55am

The Seri Alam Quarry Blasting has
started again.

It was only 150 meters away from us.
Our safety has been jeopardized.
Who is going to protect us? /
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BLASTING RESTARTS NOV 2014
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Hard Toe

11 © Orica Limited Group




COMPLIANCE MONITORING
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BLAST 1Q - BLAST DATABASE ONLINE
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https://blastiq.orica.com/Sites/ViewSiteMap/3b76130b-ea40-4851-a3c0-a9afbbeebea9
https://blastiq.orica.com/Sites/ViewSiteMap/3b76130b-ea40-4851-a3c0-a9afbbeebea9

MASAI COMPILIATION
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18 MONTHS ON...
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FLYROCK RISK ASSESSMENT

BTQ Masai Blasting Risk Assessment (Flyrock) value Weighting Score
Blast Number
Date of Assessment
Wet Holes (1) = Wet holes expected 1 8.0% 8%
Conditions Geology (1) = Transitional Rock 0 8.0% 0%
Damage (1) = Visible prior blast damage 0 8.0% 0%
Free face (1) = no free face 0 8.0% 0%
Face Face direction (1) = South or East, (0) = North or 1
West 8.0% 8%
Bench Ht (value in metres) 15 1.0% 15%
Bench Elevation (m) 20 0.2% 4%
Trajectory
Distance from Grochem (m) 200 5.0% 25%
Risk Factor 60%
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WHY IS VIBRATION A PROBLEM?

Human Comfort Property Damage
(Freedom from fear) (or the perception of)
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CLAIMED EFFECTS
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WHAT IS BEST TIME TO BLAST?

Not Business Hours!
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WHAT IS THE BEST VIBRATION LIMIT?

0 10 20 30 40 50
Vibration Limit (PPV mm/s)

60
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WHAT IS THE BEST VIBRATION LIMIT?

RM4.50

RM4.00

RM3.50

RM3.00

RM2.50

RM2.00

RM1.50

RM1.00

Drill and Blast Cost (RM per tonne)

RMO0.50

RMO0.00

Range for “lowest net cost to community”

10

20

30
Vibration Limit (PPV mm/s)

40

50

Number of blasts per month

60
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COMPLIANCE MONITORING

Only measures one value
at one point in time and space,;

Velocity is not directly correlated with
damage,;

No information on

* ENERGY RELEASE
* DURATION

* RESPONSE
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HURRICANE VS SNEEZE

* Both peak velocity >200 km/h

* Which one causes more damage?
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ENGINEERING BLAST MONITOR
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NCVIB - VIBRATION RESULTS ONLINE
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https://ncvib.com/project/9921#/
https://ncvib.com/project/9921#/

LESS THAN A SMOKE PARTICLE

€PM2s
Combustion particles, organic
Hl"sm HAIR compounds, metals, etc.
- m ;
( )in(l’lia < 2.5um (microns) in diameter
& PMqo

Dust, pollen, mold, etc.
<10 um (microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND
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EXTENSOMETER RESULTS

—— (3 - Ext Extensometer [mm] Crack width




EXTENSOMETER RESULTS
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Orica - Australia

Continuous

Feom 14/08/2016 00:00 Toc 14/08/2016 23:5%
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Orica - Australia

Continuous

From 22/02/2016 C0-00 Tor 22/08/2016 23:39
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EVENTS THAT WEREN’T BLASTS
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CONCLUSIONS

* “Least harm” strategies may contradict traditional ideas
* Blasting vibration management has two faces

* Blasts at 5mm/s produce tiny movement

Solution

* Adopt a “least harm” strategy
* Fire large blasts, less often = reduced frequency of blasting

* Engineering monitors can be used to prove this is safe to
structures
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