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CHECK the availability of blasting shelters, your 
blasting equipment, the face, the drill pattern, 
exposure within and around the blast area, availability 
of adequate stemming. 

DIAGRAM the shot as drilled, delay timings 

MEASURE burden, spacing and depth, noting any 
deviations 

CALCULATE the powder factor 

INSURE adequate trained personnel on blast crew 

LOAD so shot can be fired prior to completion of 
loading in case of emergency (weather, equipment 
break-down, etc.) 

CLEAN shot area prior to hook-up 

CLEAR blast area after hook-up 

UTILIZE blasting shelter and adequate cover for all in 
blast area 

RECEIVE distinct “clear to fire” signal 

CHECK post blast area for safe re-entry 

GIVE “clear to re-enter” signal 

COMPLETE shot report with diagram 

EVACUATE BLAST AREA WHEN ELECTRICAL STORMS 
THREATEN AND ALWAYS USE COMMON SENSE! 

1. Check blasting equipment for condition, capacity,
etc. prior to loading the shot.

2. Arrive at the blast site early.  Allow yourself ample
time to load and connect shots.  Misfires are caused
by hurrying.

3. Observe the formation and drill pattern prior to
loading.  Look for mud seams, soft material, light
burdens and spacing.

4. Diagram the shot as drilled.  Time your shot using
MS numbers, rather than cap numbers.  Review 
timings before caps are laid out. 

5. Calculate powder factors prior to loading.  Measure
burden, spacing and depth.  Don’t use the driller’s
measurements!

6. Keep the number of people to a minimum when
loading and connecting up.  Idle people can be
dangerous.

7. Assign duties to specific people during loading and
be sure they carry out those duties.
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8. Start loading your shot in such a manner that you
could shoot in the event of equipment failure.

9. When loading bulk explosives, a 1-ft. to 2-ft. column
of bulk explosives should be loaded prior to the
primer.

10. When loading packaged explosives, load one stick
prior to the primer.  This ensures that the primer is not
driven into cuttings at the bottom of the borehole.

11. Be certain that stemming is adequate.  Avoid
using wet or muddy stemming material.  Crushed
stone is recommended.

12. Always clean the shot area of bags, wire, boxes,
etc. prior to the connecting up.

13. Always have adequate cover at the blasting point.

14. Make sure you understand the signal to fire the
shot.  If in doubt, delay firing.

15. Complete your shot report before leaving the site.

16. Evacuate blast area when threatened with
electrical storms.

17. Always use common sense!

• Safety

• Security

• Compliance

• Respect for all individuals

• Quality in all our products and services

• Integrity

• A fair return

Blaster’s Rules 

Austin Powder Company’s Safety Policy 

The SAFETY of our employees, customers, suppliers 
and the public is our first priority. 

A ‘ZERO’ accident and incident rate is our primary 
objective. 

All employees must think, act and work SAFELY at all 
times in all work environments. 

All employees are accountable for the SAFETY of 
their fellow employees, customers, suppliers, and all 
others in their work environment. 

The management of the company will provide proper 
equipment and training, and will ensure a SAFE work 
environment. 

Austin Powder Company’s Commitment 

We will face the issues that impact our customers and 
our company with: 

Blaster’s Tips 
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Austin Powder Company's Misfire 
Procedures

The Federal Mine Safety and Health 
Administration (MSHA)

The Occupational Safety and 
Health Administration (OSHA)
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REFERENCES
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B L A S T  D E S I G N  F O R M U L A S
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Absolute Bulk Strength (ABS)

Absolute Weight Strength (AWS)

Actual Scaled Distance Formula

Base-Charge Length FormulaFORMULA NAME
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Burden Formula

Face Height Formula

Deck Stemming Formula

Hole-to-Hole Delay Time Formula

 © 2002 AUSTIN POWDER COMPANY 

THE BLASTER'S GUIDE

BLAST DESIGN FORMULAS



10

Maximum Charge Weight per Delay

Minimum Distance Formula

Powder Factor Formula

Loading Density Formula
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Pre-Splitting Formulas 
for Air-Decked Charges

Pre-Splitting Formulas 
for De-Coupled Charges

Pressure Formula
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Relative Weight Strength (RWS)

Resistance Formulas

Row-to-Row Delay Time Formula

Effects of Various Row-to-Row Delays

Stone Stemming Particle Size Formula
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Spacing Formulas
Sub-Drilling Formula

"Supersonic" Face Velocity Formula

Top Stemming Length Formula
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Volume of Rock per Blast Hole Formula
Weight of Rock per Blast Hole Formula

Vibration Level Prediction FormulasWater Displacement Formula
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CONVERSIONS AND TABLES 

Unit Conversions ..............................................................................................  Figure 1 

Loading Density Tables 
- Pounds of Explosives per Foot of Borehole  ...........................................................................  Figure 2 
- Kilograms of Explosives per Foot of Borehole  .......................................................................  Figure 3 

Volume of Rock Tables 
- Cubic Yards per Foot of Borehole  ..........................................................................................  Figure 4 
- Cubic Meters per Meter of Borehole  ......................................................................................  Figure 5 

Rock Density Table  .........................................................................................  Figure 6 
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grams per cubic centimeter g/cm3

R
O

C
K

 T
YP

E

= lb/ft 3g/cm3 x 62.428

= t / yd 3g/cm3 x 0.84278

UNIT CONVERSIONS

If you need to convert to 
other units of density, 

mul t ip ly  a densi ty  value 
listed to the left with one 

of the below constants

  g/cm3 x 1685.6 = lb/yd 3

All rock densities vary because 
individual rock types vary slightly in 
composition.

Testing rock samples or place-
specific geologic studies provide 
the only accurate measurements of 
rock densities.
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