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Path Forward

� Proactive vs Reactive

� Community Relations

� Blast Optimization Basics

� Electronic Initiation Solutions

� Precision� Precision

� Timing

� SHA 

� Complaint Response



Basics

� Risk from blasting can be minimized in two ways

� Proactive – long term reward

� Reduced damage claims

� Reduced objections to expansion/permit renewal

� Reactive – short term damage control� Reactive – short term damage control

� Minimize cost of claims

� Minimize costs for permitting

� Reduce pressure for additional limitations



Must Optimize Both Processes

� Proactive

� Status in community

� Change in local government

� Changes in demographics

� Development of pit

� Production increases

� Reactive

� Complaints of damage

� Complaints of nuisance

� Flyrock

� Media target

� Environmental attacks� Production increases � Environmental attacks

� Regulatory changes



Must Optimize Both Processes

� Both processes require blast optimization to work!!!

� Minimize complaints

� Show “good neighbor” policy is real

� Essential for litigation defense
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Proactive Measures

� Must have a formalized approach

� Can be part of BOT process

� Communication key with neighbors

� Website

� Brochures� Brochures

� Liasion meetings

� Open house events

� Does not always have to be expensive

� Mentoring

� School visits





























But we still need to optimize!

� Understand how energy is utilized in blast

� For any given blast44.

� Specific volume of rock to be blasted

� Specific amount of energy released in shot

� All energy will be utilized in one of four ways

• Fragmentation

• Heave

• Vibration

• Overpressure

� Proper use of explosive energy can minimize transient vibration



Optimizing Blasting Operations
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Optimizing Blasting Operations

� Proper energy factors

� Minimize subdrill

� Accurate face data

� Burden

� Bench height� Bench height

� Proper energy distribution in front row

� Proper explosive application for conditions

� Water

� Rock type

� Utilize timing/precision detonators to control off site effects



Electronic Detonators

� Radically increases efficiency of waveform analysis

� Precision firing at desired delay intervals

� Increases number of possible solutions

� Effectiveness widely reported

� Sometimes critical to be using latest technology for community � Sometimes critical to be using latest technology for community 

perception of operation

� Public relations

� Litigation plus



Signature Hole Analysis

� Based on concept of linear superpositioning

� Each hole creates similar seismic waves

� The overall vibration event created by blast is determined by 

interaction of waves from each hole in blast

� The sequencing of holes can radically impact transient vibration � The sequencing of holes can radically impact transient vibration 

effects in the community









Single Hole Seismogram



20 Holes, 9ms delay



20 Holes, 17ms Delay



20 Holes – 25ms Delay



20 Holes – 33 ms Delay



Vibration Control

� How does blaster determine good from bad??

� No intuitive way

� If you simply use EDD’s with current timing

� Vibration can get worse (get this stuff out of here!)

� Vibration can get better (ok, that’s more like it!)� Vibration can get better (ok, that’s more like it!)

� Vibration can remain where it was (why am I paying more for the 

same results?)

� That’s a 33% chance of success

� Do you like those odds???



Vibration Control

� How can we increase the odds of success???

� Seismic modeling of customer site

• Single hole test shots

• Monitored at critical sites

� Develop alternative timing sequence for each initial shot design

� Continually update model as blast geometry changes� Continually update model as blast geometry changes



Single Hole Seismogram



20 hole analysis – 9ms to 35 ms





Vibration Control

� Now we have technically-based alternatives

� Best fit depends on customer goal

� Reduce vibration levels for regulatory compliance

• Find sequence with lowest predicted ppv

� Minimize community perception of blasting

• Find sequences with HZ above 20 on horizontal planes

• Find sequence with lowest predicted ppv on horizontal planes





20 Holes – 10 ms Delay



Vibration Control

� What if 10ms is too fast for pattern !!!

� Communicate results with local DNNA staff

� Review data

� Find delay that provides the best fit within range of acceptable � Find delay that provides the best fit within range of acceptable 

sequences for shot.





20 Holes – 18ms Delay



If perception/frequency is critical4

� Look for sequences predicting Hz > 20

� Prioritize based on lowest predicted ppv on two horizontal planes





20 Holes – 34ms Delay



Insure Proper Documentation

� Insure seismic data collection for EVERY shot

� Closest non-company owned structure

� Definition varies by state

• Inhabited structure

• Road, bridge highway or structure

• Any type of non-company owned building• Any type of non-company owned building

� Make sure data is correct

� Date/Time

� Location/Distance

� Many monitoring systems available





Immediate Response to Community 
Concerns

� First Response is critical

� Sense of being ignored always creates heightened tension

� Follow up often required

� All actions must be documented





Immediate Response to Community 
Concerns

� Alternative monitoring methods can provide remediation to 

complaints

� Split cable monitoring

� Long term monitoring

� Autonomous crack monitoring

Aids in perception of response to community concerns� Aids in perception of response to community concerns

� Adds to documentation of blasting non-effect on structure



Maintain Communication4.

� Proactive approach

� Once complaints begin, reaching a consensus with community 

becomes difficult

� Emotionally charged communication

� Lack of trust

� All responses will be viewed as means of pacifying community

� Time spent on the front side will always pay benefits



Maintain Communication4.

� Adopt a school

� Employee mentoring/tutoring

� Sponsor a  science room

� Assist with athletic field development

� Open door policy with neighbors

� Invite to view blast

� Sponsor Open House



Putting It All together

� With increased scrutiny in many communities, just doing it right 

is not enough.

� Liability risks from blasting can be a company killer, shortcuts 

cannot be tolerated on the bench.

� Accuracy in documentation is often the difference in winning 

lawsuits or deflecting potential litigation.lawsuits or deflecting potential litigation.

� We can no longer hide behind the berm. A commitment to be 

active in the community will always pay dividends far beyond the 

cost of proactive programs.



Developing a Liability Protection Program

� Know your own risk!!!!

� Know the law

� Use your training

� Ask questions

� Never assume anything!!!� Never assume anything!!!
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