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Warning and Disclaimer   

  

The information and recommendations in this document are provided for reference purposes 

only and should not be construed as advice to cover every application of the product or 
variation of conditions under which the product may be used. The recommendations herein 

are based on the manufacturer’s experience, research, and testing, but no warranties are 
made, expressed or implied with respect to merchantability or fitness for any purpose. Also, 

the specifications contained herein are all nominal, which represent our current production.  
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 Introduction  

  

The manual is formulated to provide the Autostem user with adequate knowledge and skill to 

use the product in a safe, economic and self-assured manner. Each person at the end of the 
training session should have a thorough knowledge and understanding of the work 

procedures and safety practices that must be adhered to while using Autostem.  

  

The manual provides a step-by-step instruction with general theory, standards and conditions 

that apply to Autostem usage and handling. Only those people who have had training and 
are experienced in the use of Autostem should be directly involved when charging and firing 

Autostem cartridges.  
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Product Characteristics  

  

Rock Breaking Mechanism. The Autostem technology is based on a non-detonating chemical 

compound enclosed in a cartridge, which reacts very quickly when ignited to produce high 
volumes of harmless gas, consisting mainly of nitrogen, carbon dioxide and steam.   

  

When the cartridge is sealed in a drill hole, the gas generated by the ignition of the propellant 

enters into the micro-fractures created from the percussive drilling process and into the 
natural fractures and planes of weakness of the rock to produce a shearing of the rock or 

concrete often called splitting.   

  

Once a hole is drilled in the rock or concrete to a depth of 66% of the size of the rock (in 
secondary or Boulder), the required cartridge is inserted into the hole.  When the cartridge is 

fully inserted in the rock the cartridge is designed to self-stem and create a seal that will 

contain the gas when the cartridge is ignited. The pressure created by the gas exceeds the 
tensile strength of the rock, causing the rock to fracture.  

  

  

 
  

  

  
Figure1. The Autostem™ Self  stemming Cartridge  

 

 

 

 

  

 

 

The  Autostem ™   Cartridge’s 

expands in 

  
When initiated in a borehole Autostem expands and seals against the walls of the Borehole  
 
 

 

 Safety Switch 

 

Autostem™ Self Stemming Cartridge Cartridge  

Electric initiation wires  
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Cartridge Components  
    

a. Lead wires – The lead wires consist of various lengths (3m, 5m & 10m) for the 
different size cartridges. They are coated with polyethylene to increase the 

abrasions resistance of the wires.  

  

b. The tube – the cartridge tube consists of a polymer specifically designed for 
optimum performance  

 

c. Safety rotating switch and push slide safety switch designed to increase the safe 
transportation and storage of Autostem 

 

 

d. Top Cap contains the safety switch, fuse head and lead wire 

e. Electric Fuse Head – the igniter has a specific electrical characteristic to prevent 
accidental ignition through electro static discharge. The igniter is placed within the 

cartridge during manufacture.  

f. Proprietary mixture is specifically formulated to prevent the emission of noxious 
fumes.    

  

  

Difference between Autostem™ and detonating explosives  

  

The major differences between Autostem™ and explosives are:  

  

 Detonating explosives have a mass explosion and projectile hazard in their packaged state 

whereas Autostem™ cartridges pose no significant hazard in their packaged state.   

  

 Explosives are designed to detonate whereas propellants are designed to deflagrate.   

  

 Explosives produce a destructive shock wave giving rise to high vibration levels, which 

damage the surrounding rock or concrete mass whereas propellants produce a controllable 
pressure wave with low vibration levels.   

  

 The rock breaking event produced by explosives is a largely uncontrolled, violent event 

producing large amounts of fly rock, noxious gases and dust whereas the deflagration of 
propellant confined in a drill hole is a controlled event which produces minimal fly rock, low 

concentrations of noxious gases and negligible amounts of dust.  
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Fig. 3 The energy release f rom detonating explosives compared to Autostem.  

  

The reason why an Autostem cartridge does not explode, is because the velocity of 

deflagration or burning of the propellant is almost directly proportional to the degree of 
confinement of the chemical reaction. Thus, in an unconfined environment such as the 

product’s original packaging, the propellant if ignited will only burn at a very low velocity, 
which is incapable of causing an explosion. In contrast, an explosive, if detonated or initiated 

in its original packaging, will produce a major explosion - the result of which historically has 
had fatal consequences. The end result is that propellant based cartridges are much safer to 

transport, store and use than explosives and for that reason the Regulations relating to the  

transport and storage of Autostem are considerably less stringent than for explosives such as 
Ammonium Nitrate/ Fuel Oil (ANFO).  

  

Detonation vs Deflagration  

  

a. Deflagration  
Deflagrations are thermally initiated reactions propagating at subsonic speeds that proceed 

radially outwards in all directions through the energetic material, away from the ignition 

source. The maximum pressure developed by deflagration is dependent on the energetic 
materials involved; their geometry; and the strength (failure pressure) of the vessel or 

structure confining the materials.   

  

b. Detonation  
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The supersonic reaction speed of detonation develops a shock wave in the explosive, which 
triggers the propagating reaction. The propagation of the shock wave is accompanied by a 

chemical reaction that furnishes energy to sustain the shock wave advance in a stable 
manner, followed by the formation of the final gaseous products and their associated 

pressures at some time later.   

      

The impact of deflagration on rock breaking  

  

Since the rate of gas emission from either the detonation of explosives or the ignition of 

propellant, confined in a drill hole, is proportional to the rate of burning, it follows that the 
build- up of pressure in the hole will also be directly related to the burning or detonation rate. 

At the point in time at which the rock surrounding the drill hole starts to dislodge, the gas 

contained in the drill hole is released. In the case of explosives, the pressures in the drill hole 
are so high, due to the rate of detonation of the explosive, that the release of the gases is a 

violent event that results in a high level of fly rock, shock waves and a high overpressure 
which produces a destructive concussion effect especially in confined spaces such as are 

found in underground mines.  

  

In contrast, 0.33 pounds 150g of Autostem per cubic yard of embedded rock and 0.07 
pounds (30g) per cubic yard of secondary rock produces an optimal pressurization of the 

hole, which results in optimal gas release at a relatively low pressure, thus obviating the 

destructive side effects such as fly rock and concussion effects caused by explosives.  
  

 The rock breaking mechanism  

  

The rock breaking mechanism of Autostem differs to that of explosives due to the rock being 

fractured in tension rather than compression. The gas generated by the ignition of the 
propellant enters into the micro-fractures created from the percussive drilling process and 

into the natural fractures and planes of weakness of the rock or concrete, initiating cracks 
and expanding fractures causing the rock or concrete to break.  

  

The tensile breaking mechanism of Autostem uses a lower amount of energy than explosives 

for the same application. The Autostem cartridge contains proprietary technology, which 
enhances the transfer of energy into the rock to increase its breaking ability.  

  

 

 

Environmental Impacts  

  

Air blast overpressure is simply the pressure produced by blasting over and above that of 

atmospheric pressure produced by explosives.   

  

The three main concerns associated with air blast overpressure are human discomfort, 
structural damage and window damage.  
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The unique self-stemming design of Autostem enables use in any configuration bore hole 
even up holes.  This self-stemming design enables the expanding gases to be contained drill 

hole, which results in very low overpressure levels. Overpressure levels produced by 
Autostem are extremely low when compared to conventional explosives and are of a shorter 

duration and less damaging frequency. This gives Autostem a major advantage over 
explosives in environmentally sensitive areas.  

  

Noise  

  

Noise is the part of the air blast overpressure wave which falls within the audible frequency 
region of the human ear. The high frequency portion of the air pressure wave is audible and 

is responsible for the noise that accompanies a blast. The lower frequency portion is not 

audible but can excite structures, such as windows, which in turn respond and produce 
secondary noise such as rattles.   

  

Noise levels produced by Autostem depend largely on the type and nature of the rock being 

broken, charge weight, burden, depth of the hole.  Pouring dirt into the bore hole significantly 
reduces the noise level of Autostem.  A cartridge in granite will generally produce a noise 

level in the range 80 to 130 dB at 50 meters from the hole. Noise levels can be attenuated by 
the use of dirt cover and matting, to cover the holes being fired.  

  

Ground Vibration  

  

Ground borne vibrations from blasting can cause damage to buildings and infrastructure 
which are in the vicinity of the blast. The degree of vibration-induced damage caused by 

blasting is dependent on the magnitude, frequency and duration of the vibration. Generally, 

low frequency, long duration vibrations are more damaging than higher frequency, short 
duration vibrations.   

  

The vibration waves produced by Autostem are mostly of a higher frequency, with a mean of 

450 Hz, and of short duration and are therefore the least harmful to sensitive structures. In 
addition, the magnitude of the vibration levels produced by Autostem is particularly low when 

compared to explosives over the same distance from the shot hole.   

When the propellant mixture in an Autostem cartridge deflagrates, the almost instantaneous 
change from solid to gaseous matter is accompanied by a very sharp increase in the hole 

pressure and temperature. This is accompanied by a pressure wave that radiates from the 
drill hole, its amplitude decreasing as the distance from the drill hole increases. The primary 

factors known to influence the level of ground vibration from the Autostem cartridges include:  

  
a.   The weight of propellant per cartridge;  

b. The distance between the drill holes and the point of measurement;  

c. The local geological conditions, and the influence of geology and topography on   

vibration attenuation.   

  

Vibration Limits for Structures  



AUTOSTEM TRAINING MANUAL 
Worlds First self-stemming Non-detonating Power Cartridge 

 
 

Page 8 of 27 
 

  

The degree of vibration-induced damage caused by blasting is dependent on the magnitude, 
frequency and duration of the vibration. Generally, low frequency, long duration vibrations are 

more damaging than higher frequency, short duration vibrations.  

  

This general rule is contained in recommendations by both the US Bureau of Mines 

(“USBM”) and the British Standard (“BS”), both of which are widely used in vibration 
specifications for rock breaking near sensitive structures. The USBM criteria are as follows:  

  

Frequencies above 40 Hz  

• PPV < 50 mm/s - safe zone  

• PPV > 50 mm/s - damage zone 

• Frequencies below 40 Hz   · PPV < 13 mm/s - safe zone (old wooden house)  

 
  

 PPV > 19.5 mm/s - safe zone (modern house)  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

   
  
  
  
  
  
  
  
  
  
  

  
  

Fig. 4 Safe Vibration limit threshold   
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As a result of the reduced charge weights used for Autostem rock breaking and its favorable 
vibration signature, the vibrations generated by Autostem are well within most imposed 

restrictions for rock breaking close to sensitive structures. As can be seen from Figure 6, safe 
vibration levels for rock breaking, as defined in the USBM guidelines, can be achieved by 

Autostem within 5 meters of a sensitive structure.  

  

 

Fig. 5 Comparative vibration results of  Autostem and Explosives.  

  

2.4  Noxious Fumes  

    

The 17mm and larger Autostem cartridges is oxygen balanced so that sufficient oxygen is 
available for the chemical reaction to achieve optimal oxidation to produce gases consisting 

of oxygen, carbon dioxide, nitrogen and water vapor and thus avoiding the production of 
noxious gases such as carbon monoxide and nitrous fumes.  

  Please note that the 9mm and 17mm cartridges are not oxygen balanced.  When using in 

confined areas the CO gases may exceed safe limits.  

The efficient ignition of the Autostem propellant mixture is represented in the generic formula:  
  

  

Autostem 
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Nitrocellulose + ammonium nitrate (oxidizer)          oxygen + steam + nitrogen +carbon 
dioxide + energy           

  

(X) C6 N3 H7 O11 + (Y) NH4NO3               H2O + N2 + CO2 + energy (joules)  

  

In addition, the quantity of propellant in an Autostem cartridge used to break rock is less than 
the comparable quantity of explosives that is historically used to break the same amount of 

rock by a factor of two - three. A single 300-gram Autostem cartridge can be used in a 4 ft. 
(1.2 meter) long hole, to break a 1-9” – 2’ burden in most rock types; compared to a 1.1kg 

charge of ANFO that is commonly used for the same application. The reduced quantities of 

propellant required to break the rock compared to explosives means that considerably less 
fumes are emitted by the rock breaking event.  

As a result of the degree of oxidation achieved in the deflagration process, through the 
incorporation of an effective oxidizing agent and the relatively small amount of propellant 

used in each hole, the Autostem cartridge produces a negligible level of noxious gases which 

are cleared in minutes when an adequate standard of airflow (nominally a velocity of 0.25 
meters per second) is available.   

  

Fly rock   

  

Normally, blasting using conventional explosives requires the rock breaking area to be 
evacuated for a distance of 1500 ft which means disruption of the production operations and 

delays to operating equipment. The generation of unpredictable fly rock rules out the use of 
lay-on charges in any situation where fly rock is restricted.   

  

In contrast, Autostem produces an optimal pressurization of the hole for a given burden and 

type of rock. By controlling the characteristics of the pressure pulse, the velocity and distance 

traveled by the dislodged rock can be limited.   
  

Controlled gas release from the Autostem cartridge, at a relatively low pressure, results in a 
minimal quantity of low velocity fly rock, which is generally contained within 40 ft of the rock 

breaking event.  

  

  

METHOD OF USE 

There are three simple steps to using Autostem™ Cartridges. 
  
This section describes this 3-step process in the application of oversize boulder management. 
In Section 4 of this manual, the method of use for additional applications including trenching 

and tunneling is described. 
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1 3/8” 
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Advanced Non-Detonating Products    

METHOD OF USE 

Step 1: Drilling Borehole 

  
The drill hole in oversize management should be 66% the depth of the rock.  When using the 

Autostem™ Series 3 cartridges, Borehole sizes are listed in chart below. 

 

Packing information 3g 6g 9g 20g 30g 40g 100g 180g 300g 350g 550g 1700g 

Diameter inches 3/8-i 3/8-  3/8- 3/4 3/4 ¾ 1-3/8 1-3/8 1-3/8 1-11/16 1-11/16 3-7/16 

Maximum drill bit 
(in) 3/8  3/8  3/8  13/16 13/16 13/16 1-9/16 1-9/16 1-9/16 2 2 3-11/16 

Cartridge length (in) 3-9/16 6-5/16 8-7/8 5-1/2 8-11/16 11-13/16 9 10-11/16 17-9/16 11-13/16 18-5/16 15-15/16 

Units Per box 150 150 150 100 100 100 70 70 50 36 30 8 

 

A rule of thumb: A charge size of 40g-60g per cubic meter (1.3 Cu. Yd.) is sufficient in this 

application to yield a fragmentation size of less than 500mm (19.7”).  

The first and second examples below are of rocks approximately evenly shaped. For 
consistency in fragmentation size, such evenly orientated rocks can be broken using a single 

borehole. 

In unevenly shaped rocks, depending on the fragmentation size required, one may wish to drill 
more than one hole to ensure a consistent fragmentation size using 40g- 60g/cubic meter (1.3 

Cu. Yd.). Alternatively, one can drill a single hole and use a larger charge (e.g. 100g), but this 

then requires a larger clearing area for safety. 

Burden, spacing and power charge ultimately determine the fragmentation and 20” x 20” pattern 

is usually advisable. Common sense can be used if the rock is unevenly shaped as to where to 
place the drill holes.  
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METHOD OF USE 

Step 2: Loading and Wiring Up Cartridges 

  
Test the cartridges for continuity before loading them into the borehole. 

Wire up the cartridges in series with each other and with the blasting cable. The image below 

illustrates the idea of a series connection, where wires are connected to one another in a closed 
loop. It does not matter whether green wires are connected to green or white wires, so long as 

the circuit is closed in series.  
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Step 3: Clearing and Initiation 

  
The Lead line wire is then connected to an initiator at a safe distance of 50m (164 ft) minimum 

for 9 & 17mm generation 3 cartridges.   300 ft minimum for larger cartridges. Upon initiation, a 
current will be passed down the wire into the cartridge initiating the chemical reaction causing 

the rock to break.  
The safety impulse of the cartridge is 8 mj/ ohm and the initiation impulse are 16 mj / ohm. The 

activating electrical current is 2.2A and the safe electrical current is 0.45A. The resistance per 

cartridge is approximately 0.52-0.56 ohms. 
It should be noted the Autostem™ Cartridges do not undergo a detonation. The process is more 

appropriately described as a deflagration.  

 

08  

  

  

  

  
 

 

 

 300’ min for larger cartridges  230’         200’           160’          130’           100’  

 

 

164’ Clearing Area 
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3. Technical Data  
  

  

Resistance.    

An important consideration in series initiation of Autostem cartridges is the total resistance 
(Rt) of the circuit. The resistance in the circuit will influence the capacity of the shot exploder 

to initiate the cartridges successfully. Total resistance is determined by adding the resistance 
of the cartridges plus the resistance of the firing cable.  

  

Figure 9. Layout of  a series circuit.  

 
  

  To calculate the total resistance the formula is as follows:  

  
  R (total)  = R1 (Cartridge 1) + R2 (Cartridge 2) + R3 (Cartridge 3) +R4 (Cartridge 4) + R5 (Cartridge 5) + R6 

(Firing cable)  

  

 Therefore: R(t)= R1(1.2Ω) + R2 (1.2Ω) + R3 (1.2Ω) + R4 (1.2Ω) + R5 (1.2Ω) + R6 (6.4 Ω)  

        

        = 12.4Ω  

  

  

  

 

5 cartridges wired in series 
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The resistance specifications for various Autostem cartridges are as follows: see Technical 
Data Sheet 

• All cartridges need to be tested for continuity prior to loading holes. 

  

Technical Characteristics 

Density 1.11 g/cc 

Heat capacity ratio 1,24 

Speed of deflagration 330 m/s 
Typical peak pressure 400-500 MPa 
Specific energy c. 5121 joules/g 

Vibration (PPV) < 2mm/s at 6 meters (.08in/sec) 
Water resistance Good 
Product Information 

Charge 3g  - 1700g  

Diameter 9mm –  87mm (11/32”-3 7/16”) 

Required borehole diameter 10mm  -  94mm (3/8” – 3 11/16”) 

Quantity per case 8 – 150 units 

Max gross mass per case 22 kg (48.5 lbs) 

Box dimensions 520 x 375 x 285 mm  (20.5” x 14.75” x 11.25”) 

 

Electrical Requirement for Initiation 

Igniter resistance 1.020 – 1.075 𝛺 

Safety impulse 8 mJ. 𝛺
-1 

Initiation impulse 16 mJ. 𝛺
-1 

Safe electrical current 0,45 A 
Activating electrical current 2,12 A 

Product wire length 10 feet 
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Description 

AutoStem boosters are deflagration gas generators. Causing no shockwave, they are effective 

in safe rock breaking of reinforced steel concrete and or/rock. AutoStem boosters are effectively 

used in mining and civil work. 

Recommendation for storage: 

Shelf life of 18 months from date of manufacture. Not to be stacked more than 5 ft. high in a 

magazine and not more than 5 boxes high during transportation. For additional storage and 

handling information please see MSDS.  

Additional Information: 

Packing information 3g 6g 9g 20g 30g 40g 100g 180g 300g 200g 350g 550g 500g 700g 1000g 1700g 
Diameter inches 3/8-i 3/8-  3/8- 11/16 11/16 11/16 1-3/8 1-3/8 1-3/8 1-11/16 1-11/16 1-11/16 2-3/8 2-3/8 3-7/16 3-7/16 
Maximum drill bit (in) 3/8  3/8  3/8  13/16 13/16 13/16 1-9/16 1-9/16 1-9/16 2 2 2 2-5/8 2-5/8 3-11/16 3-11/16 
Cartridge length (in) 3-9/16 6-5/16 8-7/8 5-1/2 8-11/16 11-13/16 9 10-11/16 17-9/16 6-15/16 11-13/16 18-5/16 10-3/8 13-3/8 15-15/16 15-15/16 
Units Per box 150 150 150 100 100 100 90 70 50 50 35 30 20 20 8 8 
 

 

The resistance for the firing cable may vary. Basic factors influencing the cable resistance are 

the following:  

  

a. The diameter of the core of the wire. The thicker the conductor is, the less 

the resistance.  

  

b. The material of the conductor. Copper is for example a better conductor 

than steel.  
  

c. Damages to the firing cable. If the wire is flattened, stretched or damaged 
by rock the resistance of the wire can increase.  

  

  
Specif ications for the standard f iring cable are the following:  

Guage Cu Wire per 1000 ft Resustance Ohm 

12 1.62 

13 2.04 

14 2.58 

15 3.25 

16 4.09 

17 5.16 

18 6.51 

19 8.21 

20 10.4 
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21 13.1 

22 16.5 

23 20.8 

24 26.2 

  

Continuity. The single pathway which the current follows in a series connection will cause none 
of the cartridges to fire if there is no continuity in the circuit. If the circuit is tested for resistance 

and continuity prior to the shot and there is no resistance or continuity it will mean that one of 
the following or a combination has occurred:  

  

a. A connection between cartridges is loose.  

  

b. The connection between the firing cable and the cartridges is broken.  

  

c. The firing cable is damaged.  

    

d. A cartridge wire is damaged.  

To reduce the possibility of breaks in continuity of the firing circuit the following must be adhered 

to:  

  

a. Test the resistance of the cartridge prior to inserting them into the drill 
hole. The resistance must be within the specifications in TDS  

  

b. Test the resistance of the circuit prior to wiring to firing line.  =sum of total 
cartridges in series 

  

c. Test the resistance of the firing cable prior to every connecting to the shot 

circuit. The resistance should be within the supplier’s specifications.  

    

1. Test the total resistance and continuity of the series circuit and firing line prior to the shot. 
Bear in mind that the resistance might not be exactly the same as calculated. The reason 

for this is due to the connections. If the resistance is much higher the cause could be poor 
connections or wire damage. If the resistance is much lower than calculated, it is due to a 

short in the firing circuit.  

2. Testing the circuit for continuity and correct resistance. The resistance is calculated as 
follows:  
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  To calculate the total resistance the formula is as follows:  

  

 R (total) = R1 (Cartridge 1) + R2 (Cartridge 2) + R3(Firing cable)  

  

  Therefore: R(t) = R1(1.2Ω) + R2 (1.2Ω) + R3 (3.1Ω) = 5.5Ω  

 

  

Covering the shot with matting  

  

a. Avoid running the cartridge wires over sharp edges.  

  

b. Do not drag the mats over the holes.  

  

c. Avoid soil which contains rocks when covering the holes. 

 
d. Test continuity as the cover is put in place.  

Cartridge 1  
R = 1.2(    ) 

Cartridge 2  
R = 1.2(  ) 

  

Firing Cable (green lines)  
R = 3.1   / 100m  



AUTOSTEM TRAINING MANUAL 
Worlds First self-stemming Non-detonating Power Cartridge 

 
 

Page 20 of 27 
 

 
e. 4’ of dirt over holes if no blast mats are used 

 

 

f. Combination of dirt cover and matting.  

                      
 

General  

  

• All Autostem products must be stored in their original packaging in a 
secure locked area or box.  

  

• Keep the various cartridges in their original containers.  

  

  
  
  
  
  
  
  
  
  
  
  
  

      
  
  

      
  
  
  
  

 
 

Cover free of rocks  



AUTOSTEM TRAINING MANUAL 
Worlds First self-stemming Non-detonating Power Cartridge 

 
 

Page 21 of 27 
 

• Old or damaged Autostem cartridges should not be returned to any 
storage area; they should be removed and destroyed by authorized 

personnel. Alternate Dump out material in a thin line and burn.  Be sure to 
wear PPE and clear area 30’ 

  

• Autostem should not be stored at any time with other explosives or in a 

magazine that has been permitted for high explosives unless, approved by 
the relevant authority.  

    

• While on the site Autostem must not be stored closer than 35 ft from                  
electrical installations, substations, electrical boxes or near open flames.   

  

• The ideal storage temperature for Autostem is 36º- 94º Fahrenheit. 

Prevent temperature fluctuations below 32° and above 94º Fahrenheit.  

  

  

Transport of Autostem  

  

  The following regulations must be adhered to when transporting Autostem:  

  

• In commerce no placarding required under 1000 pounds. 

• Once in possession of User the following applies. 

• The Autostem cartridges must be locked in a secure container during 

transit. The container can be a utility box equipped with a secure locking 
mechanism.   

• The Autostem SDS sheets must be carried in the vehicle transporting the 

cartridges at all times.   

• Autostem should not come into contact with any sources of heat.   

• The transport of Autostem should comply with the applicable regulations 

pertaining to the transport of dangerous goods in your local area. 

  

General Firing Procedures: 

 

Safety precautions  

• Only Autostem trained and certified operators will be allowed to use Autostem 

cartridges.  

  

• Autostem operators must supervise the drilling of the holes, charging operations, 

personally initiate the circuit and personally inspect the result and declare the area 
safe.  

 

• All equipment must be tested and inspected for serviceability.  

 

• Precautions must be considered against possible fly rock.  
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• The safe operating instructions must be adhered to.  

 

• Autostem operators must adhere to the required national and local regulations 

pertaining to the transport, storage and use of Autostem.   There are over 3,400 
regulatory agencies in the USA who have the Authority to regulate Autostem 

independent federal regulation. 

 

• Every Autostem shot will have one designated Independent Autostem User as Shot 

Master. The Shot Master will be the person responsible for all aspects of the shot, 
including site security, team training, design, firing sequence, documenting the shot, 

troubleshooting any issues that arise during the shot, and confirming and signaling All 
Clear after the shot. 

 

• Once loaded in holes, dangerous fly rock may result from premature Autostem 
initiation due to direct, induced, or lightning-related electrical sources. Precautions will 

be taken to ensure electrical sources do not cause such initiation. 
 

• Use only Blasters-rated testing and firing equipment. 
 

• Maintain safe distances from radio frequency (RF) energy sources according to IME 
20 (e.g. 12’ for 3-watt cell phones,27’ for 5-watt hand held radios, identifying and 

assuring safe distances from other RF sources) 

 

• Do not use Autostem when any part of the shot wiring is within 300’ of overhead or 

underground power lines, unless the stray current can be monitored and is below .05 
Amps. To avoid post-shot hazards, ensure that the lead wire is short enough or 

secured to preclude it being cast over any power line.  
 

• Keeping cartridge leg wires folded until wiring into the shot. 

 

• Always keep wires shunted unless actively involved in testing, connecting, or firing 

using those wires. 
 

• Avoid using Autostem in conditions with high static potential (e.g. cold, dry, windy days 
with blowing dust or snow).  

 

• Do not wear synthetic clothing when handling any part of the shot wiring, including 
laying out lead wire and testing cartridges. 

 

• Ensure all sources of electricity are properly insulated (e.g. equipment or transport 

vehicle wiring is in good condition). 
 

• Shut down operations and guard if there is lightning activity within 5 miles. 
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• Do not allow smoking or open flames within 50’ of Autostem cartridges, or magazines. 
 

• All people inside the 330’ site security area must wear hard hats at all times. 
 

• Safety glasses must be worn by all personnel after the First Warning. 
 

• Hearing protection must be worn by all personnel after third warning. 

 

Firing Sequence 

• Run out and test lead wire. 

• Remove cartridges from case, test resistance, shunt after testing 
First Warning – Loading Holes! 

• All Personnel should be removed from the shot zone who are not involved in the 

loading and wiring. 

• Load cartridges into holes, ensuring depth of hole as desired for shot. If unable to 

achieve desired depth of loading, adjust expectations and site security. 

• Wire cartridges together in single loop series 

• Connect series to lead wire 

• Check that all connections are good and not in contact with each other or ground 
(electrical tape all connections in wet conditions and when using dirt cover.)  

Second Warning – Shot Ready! 

• Travel to firing location 

• Test circuit, confirm resistance is consistent with expectations 

• Connect blasting machine to lead wire 

Third Warning – Fire in the Hole! 

• Fire shot 

• Disconnect lead wire from blasting machine and shunt 

• Wait for dust to clear, Shot Master approaches shot to confirm no powder left. If any 
part of the shot appears not to have fired, wait 5 minutes after last firing attempt before 

approaching shot. 

• All Clear 

• Final signal - All Clear! 

• Disconnect, test, and shunt lead wire. 
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Dealing with misfires or damaged cartridges 

 

1. If system did not initiate wait 5 minutes to enter the area of the shot (loaded Holes). 

• If entire system did not initiate.  Disconnect wires from the Initiation machine 
and shunt wires.  Test with a Blasters Ohm meter.  The reading of the system 

(cartridges wired in series and lead wire from initiation machine) should be the 
sum of all cartridges and lead wire. 

• If reading is correct wire to a second Blast machine and initiate following All 
Initiation procedures. 

• If the system fails to initiate, disconnect the wires from the initiation machine 

and shunt the Wires (twist leads together) and wait 5 minutes. 

• Check wiring at the area being shot.  Disconnect the wires and check the leads 

from the cartridges wired in series. If the sum of the individual cartridges = the 
Ohm reading the circuit is good.  Inspect and test lead wire for shorts.  

Reconnect good lead wire and follow initiation procedures. 
2. If circuit initiates and there are cartridges in a hole that did not appear to initiate, 

or was not turned on and failed to deflagrate proceed as follows: 

• Test with a Blasters Ohm meter.  If Ohm reading is consistent with the Ohm 
reading of the cartridge size and wire length used (i.e.  1.2 – 1.6 ohms) wire up 

the cartridge and follow standard initiation procedures being sure to follow all 
safety and clearance procedures.  

• If holes were not stemmed pull the cartridge out by the wires. 
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• If cartridge can be retrieved, cut it open, spread powder in a thin line on open 
surface in safe location, and burn powder. Wear safety glasses and gloves. 

• If cartridge cannot be retrieved, dig out any stemming so that the cartridge is 
exposed, load another cartridge on top of bad cartridge, and shoot it use 

smallest weight cartridge with diameter matching the bad cartridge. 

• If ohm reading is the same as preload test the fuse head is live Shunt the wires 

and vacuum or blow out the stemming.  Vacuuming and blowing of air can 

create static electricity and can set off the cartridge.  If no reading or high ohm 
reading the wires are broke.  In this case do not blow out hole or vacuum.  

Static electricity can initiate the cartridge. 

• If impossible to load another cartridge on top of it 

• If powder is visible, then flush with water 

• If powder is not visible  

• Removal of the cartridge can be done with a mechanical Breaker.  When 
breaking around the hole with the misfire cartridge.  Similarly, we also warn 

against pecking at rock bore hole wherein there lies a confined misfire. The 

steel on the pecker reaches extreme temperatures and if it should peck directly 
into the cartridge, could initiate a burning which would result in an unwanted 

deflagration of the cartridge.  

• If no breaker is available., drill a parallel companion hole at least  24” from bad 

cartridge  , If possible, drill one hole on opposite sides of the hole with the 
misfire cartridge, drill parallel with the misfired hole, and being extremely 

careful not to drill into bad cartridge.  Load with Autostem and follow initiation 

safety and clearing procedures to break the rock and retrieve bad cartridge.  
Never drill into the hole containing the misfire cartridge.  The heat from the drill 

could initiate burning in the cartridge, which under conditions of confinement, 
could initiate the product.  

• If unclear on how to proceed, consult distributor. 
 

For otherwise undamaged cartridges with non-functioning fuses (e.g. a cartridge whose fuse 

was activated while the cartridge was in “do not fire” position), the cartridge may be loaded in a 

hole and used as a booster. 

 

General Safety: 

• Perform and document GAR Risk Analysis before each day’s work 

• First aid kit on site 

• PPE to be worn at all times. 
 

Autostem operators Kits to include at least 

• Blaster’s Ohmmeter 
• One backup Blaster’s Ohmmeter or Blaster’s Galvanometer 

• Two electric blasting machines rated to at least the number of cartridges to be 
shot 

• Wire strippers 

• Loading stick, marked in feet 
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• Electrical tape 
• Cigarette lighter or barbecue lighter 

• Blasting Log 
• Knife or another cutting tool 

• Mirror or flashlight  
 

Each shot should be recorded in the Autostem operators Shot Log. Log entries will include: 

Date, time of shot, location, weather, Blaster in Charge and crew names, estimate of burden in 

CY or Tons, number of holes and charges in each hole, sketch of shot, and results. 

 

INSTRUCTION FOR DISPOSAL OF AUTOSTEM CARTRIDGES  

  

Application Restrictions  

  

1. This procedure is only to be performed at a shot site by a qualified Autostem operator.  

  

Risks  

2. The main charge of Autostem consists of a flammable composition. This composition will 
burn fast when confined but will burn with a moderate rate unconfined.  

3. The igniter consists of “match head” sized pill of very energetic material which burns 

rapidly when exposed to heat.  
4. Both these compounds will ignite when exposed to an open flame or to excessive impact 

or friction.   

5. The process of destroying cartridges poses the risk of veld fires and should therefore be 
performed in a suitable open area (at least 5m radius free of vegetation).  

  

Procedure  

  

1. The cartridge wires are cut 10mm from where the wire exits the cartridge.  

  

a. Using a sharp partition knife only, cut through the tube 50mm from the top of 
the cartridge around the circumference. Do not use a hacksaw!  

b. Separate the cartridge by bending the cartridge on the cut.  

c. Empty the contents of the cartridge in a straight line of not more than 1” wide 

dimension.  
d. If the contents are stuck, remove by tapping the tube on the side when 

emptying the contents. Do not scrape the contents from the cartridge.  

e. Cut the fuse head from the wire 10mm from the connection and place on the 
emptied contents.  

f. Ignite the line from a down wind direction and move back 5m.  

g. When the burning is completed, wet the area with water.  

  

h. Rinse the remaining tube with water and dispose of the tube in an appropriate 

manner. Do not leave the tubes at the site.  
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Legislative Requirements: 

Federal: 

  The 27 CFR (Code of Federal Regulations) regulates explosive materials. According to our conve rsations 

with the ATF: Even rock fracturing systems using the same common smokeless powder used in 

ammunition (some competitors fit this category) are considered an explosive and regulated as 

explosives. When dealing with smokeless powder there is a very narrow exemption that applies only to 

small arms ammunition. As soon as the powder is used for something that is not ammunition then the 

smokeless powder becomes a regulated explosive.  Currently the ATF requires a Federal Explosives 

License to purchase, possess, or use Autostem. By obtaining an ATF license does not mean that you may 

use Autostem whenever, and wherever you please. Other Federal government entities such as the USFS 

or BLM may regulate the use of your system. 

 

State: 

  Some states may require a Blasting License or Permit. It is the responsibility of the user to make sure 

they are in compliance with state laws.  Currently the state of Massachusetts requires a full state 

blasting license for use. Whereas North Caroline does not require a blasters license. 

Local: 

  In 2007 there were over 39,000 general purpose local governments. Autostem cannot keep track of the 

laws for each municipally especially since laws change fairly frequently. Therefore, it is the responsibility 

of the user to make sure he/she is in compliance with local laws. For example; for use in construction 

some municipalities may require some sort of demolition permit. 


