


Definitions
(Blasters’ Handbook)

The “blast area” is defined as the area in which 
concussion, flying material or gases from an 
explosion may cause injury to persons, equipment or 
property. 

The “clearance zone” is the zone around a blast 
beyond which no injury or damage should occur, 
and beyond which all personnel and equipment must 
be evacuated.  

Blasted material projected beyond the clearance 
zone is called “flyrock”. (KY -1/2 the distance)



Flyrock

Flyrock is generated close to the air/rock interface, 
either from the free face of a bench blast or from 
the collar region of a borehole.  

Flyrock emanating from a vertical free face will 
travel in a direction forward of the face, and 
frequently at quite low trajectories.  

Flyrock emanating from a borehole collar will travel 
vertically, in all horizontal directions, at typically 
high trajectory angles.





BLASTING INCIDENT REVIEWS
• Bench Conditions
• Drill Logs 
• Design Parameters
• Explosive Products Used
• Loading Conditions
• Timing
• Blast Area Security
• Pre/Post Blast Conditions

The following are excerpts 
from past casework



Croton WTP – 2007
New York, NY

Blasting for removal of the access ramp

Geology: Schist

Bench Conditions: Elevated



DESIGN PARAMETERS

Hole Diameter: 3”

Hole Depth: 12’-0”

Spacing: 6’-0”

Burden: 6’-0”

# of Holes: 9  

Product Used: Emulex 2-1/2x16 (3.33 #/stk)

Total Wt. of Explosives Detonated: 120 lbs (36 sticks)

Timing: Not recorded



Massive 
Formation





PRE-BLAST

• Abandonment of Blast Plan Recommendations
– Remove all equipment and personnel from pit
– Blaster positioned at top of ramp

• Original Blaster Replaced
– Would not compromise his principles
– Program advancing too slowly

• Schedule Issues
– Expedite blasting by allowing equipment and personnel to 

remain in the pit during blasts.

• Utilization of non-blasting personnel for signaling
– Labor Foreman for the rock anchor crew









LOSS TOTAL……A LATTE









Non-metal Surface Mining 
Bradford Co., PA  
December 2011
Geology: Shale
Bench Condition: As Shown



*





DESIGN PARAMETERS

Hole Diameter: 4”

Hole Depth: 24’-0” to 32’-0”

Spacing:12’-0”

Burden: 10’-0”

# of Holes: 103 

Stemming Column Height: 8’ to 16’

Total Wt. Detonated: 9,000 lbs ( 8,300# ANFO; 700# Pkg 

Emulsion)











PRE-BLAST

• Site Safety Plan required personnel to be staged 
at entrance to quarry (+ 1,000’ from blast)

– Personnel were staged between the scale house and 
the blast less than 500’ away

• Loaders, with operators in cab, staged at the scale 
house to block entrance to pit

• Personnel standing between and in front of 
loaders

• Third party dumps staged behind loaders











WARNING

THE FOLLOWING PHOTOGRAPGHS ARE 
EXTREMELY GRAPHIC IN NATURE









Catastrophic Failure

Non-Metal Surfacing Mining 
Earlham, IA  

March 2016
Geology: Limestone

Bench Condition: As Shown





DESIGN PARAMETERS

Borehole Diameter 3-1/2”

Burden 9’-0”

Spacing 13’-0”

Depth (Hole Length) 11’-0”

Stemming Column Height 42”

Stemming Size 1”



Total Design Weight of Explosives 3,833 lbs

Total Loaded Weight of Explosives in the Blast (Centra Intense) 4,495 lbs

Average Net Charge Weight Loaded per Hole (4,495 lbs. / 100 holes) 45 lbs.





PRE-BLAST

• MSHA on site all day conducting inspections
• Blasting crew arrived at quarry at noon
• Access to bench constructed by 2 PM
• Lead blaster primed holes while helper charged 

with a pumpable emulsion
• Improper stemming size (Should be 0.1 x BH dia.)
• Quarry Supt. sounded siren and proceeded north 

away from blast
• Site safety plan required a (2) minute delay after 

sounding of final warning signal











1,200’









WARNING

THE FOLLOWING PHOTOGRAPGH IS 
EXTREMELY GRAPHIC IN NATURE





DO NOT BECOME COMPLACENT!
DESIGN FOR THE BEST POSSIBLE RESULTS, AND
SECURE AGAINST THE WORSE POSSIBLE 
OCCURANCE.


	Slide 1: FLYROCK CAUSE & PREVENTION
	Slide 2: Definitions (Blasters’ Handbook)
	Slide 3: Flyrock 
	Slide 4
	Slide 5:  
	Slide 6: Croton WTP – 2007 New York, NY
	Slide 7
	Slide 8
	Slide 9
	Slide 10: PRE-BLAST
	Slide 11
	Slide 12
	Slide 13
	Slide 14: LOSS TOTAL……A LATTE
	Slide 15:  (your insurer will see to that)
	Slide 16
	Slide 17
	Slide 18:  
	Slide 19: *
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: PRE-BLAST
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31: WARNING
	Slide 32
	Slide 33
	Slide 34
	Slide 35: Catastrophic Failure
	Slide 36
	Slide 37: DESIGN PARAMETERS
	Slide 38
	Slide 39
	Slide 40: PRE-BLAST
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45: 1,200’
	Slide 46
	Slide 47
	Slide 48
	Slide 49: WARNING
	Slide 50
	Slide 51

