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TONIGHT’S AGENDA
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Blast FundamentalsBlast Fundamentals
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Regulatory Agencies

USOSM – federal regulations for surface mining

MSHA – federal mining safety regulations

CalOSHA

ATF

DHS

San Diego County Sherriff's Department

San Diego County DLUP

San Diego County Air Pollution Control District
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Blasting Operations
1. All blasting conducted by a licensed blaster under permit issued

by the S.D. County Sherriff.

2. Blasting Hours – Monday thru Friday between 8:00 AM and 4:00 

PM.

� Maximum 1 blast per day.

� 5 blasts per week during construction.

� 3 blasts per week after plant development.

� Most blasts will occur in the afternoon between  1:00 PM and 

3:00 PM.

3. No explosives stored on-site.

4. No blasting when wind speed exceeds 15mph.
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Blast Diagram

Quarry Surface

Quarry Floor

Quarry Free FaceBlast Holes

Explosives

Stemming



• Blast hole diameter

• Number of blast holes

• Hole spacing

• Pattern delays

• Time of blast

• Type of explosive
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Blast Design Variables
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VibrationVibration



Vibration Sources
• Ground Vibration

• Air Blast
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Blast

Rosemary’s Mountain

N



Ground Vibration
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Wave intensity decreases with distance



Destructive Interference



Earthquakes vs. Blasting
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Richter Scale vs. PPV
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Maximum Blast

(22,000) lbs of explosives

The Hiroshima atomic 

bomb released an amount 

of energy equivalent to a 

magnitude 5.5 earthquake. 

Maximum Blast

(480) lbs of explosives/delay





Peak Particle Velocity (PPV)

– A measure of ground vibration as in/sec

• Actual displacement of the earths surface on the order of 

milli-inches (.001 in)

Frequency

– Number of cycles per second measured in hertz (Hz)

– Resonance
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Important Concepts

Seismographs measure the intensity of the Seismographs measure the intensity of the 

blast wave blast wave NOTNOT the magnitude of the blastthe magnitude of the blast
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Resonance
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0.75 in/secOver 5000

1.00 in/sec301 to 5000

1.25 in/sec0 to 300

Peak Particle VelocityDistance (ft)

Ground Vibration Limits

USOSM Regulations



Air Blast
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Rebound

Air Blast

Rosemary’s Mountain

N
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1. Distance from blast site to receiver

2. Orientation of the face relative to structures

3. Topography

4. Delay interval of initiation

5. Amount of displaced rock

6. Wind direction

7. Atmospheric conditions

Variables Affecting Air Blast
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Air Blast Sources

Displaced Air

(< 20 Hz)

Surface Detonation

(> 20 Hz)

Quarry Surface

Quarry Floor

Quarry Free FaceBlast Holes

Explosives

Stemming
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Closing the trunk of your car75Production Blasting

Very quiet30Whisper

60Normal conversation

Intrusive70Vacuum cleaner

Intrusive80Average city traffic

Annoying90Motorcycle

Permanent hearing loss*110Power saw

Threshold of discomfort120Thunderclap

Threshold of pain140Jet takeoff (100 – 200 ft.)

Some windows break1501600 watt music speaker

Most windows break170100,000 watt stereo

Structural damage180Detonate 1 lb of TNT at 10 ft.

EffectsNoise Level
dB(A)

Sounds

* Permanent hearing loss with prolonged periods of exposure
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Seismic MonitoringSeismic Monitoring



Blast

2500 ft.

5000 ft.
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Blast #3

Blast #4

Blast #2

Blast #1

NO DAMAGE 

ZONE
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DrillingDrilling
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Blast VideoBlast Video
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(760) 391(760) 391--63406340

24 Hour Hot Line


