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Recommendations within this
document
This document contains recommendations for the use of explosives in avalanche
mitigation applications. These recommendations were derived from industry
organizations and industry professionals that strive to create the safest and most
practical solutions to fit most situations. These recommendations were never
intended to cover every situation or unique conditions, but rather to provide
guidance and insight to common avalanche mitigation protocol.
These recommendations should never be considered the final or only solution;
it is up to each industry professional, organization or regulator to determine
what technique or set of rules most appropriately meets their unique set of
circumstances.
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• Harry Hoover, Orica Mountain West
• Chris Hyle, Orica Mountain West
• Marc Vasily, Orica Canada
• Robert Onstott, Orica USA, Inc.
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Introduction

Industry Contacts

The advice in this booklet is offered gratis with the main objective
of keeping Avalanche professionals free from harm as a result of
accidents caused by irregular or improper use of explosive materials.
The precautions are based on the collective experience of many individuals
and organizations; the advice is given in good faith as representing the
soundest safety advice in the use of Orica explosive products.

Canada (AHJ):

It is your responsibility to understand and adhere to specific Federal, State,
Provincial and local requirements. Additionally, you should know that explosives
procedures or policies may vary from one work site to another as a result of
practical, operational, geographic, climatic or other differences. You are advised to
refer to and be familiar with your individual worksite’s avalanche procedures policy
or applicable operating plans.
None of the guidelines suggested in this booklet are intended to supersede or
countermand any Federal, State, Provincial, Territorial, Municipal or individual
company regulations in the use of explosive products or procedures.

Why use explosives to mitigate avalanche danger?
Avalanche experts can predict when avalanches are likely to occur. Experts then
can intentionally trigger the avalanche early, when they are certain that people are
not in the area, or while roads are closed, to prevent potentially fatal accidents.
Frequent explosive control usually ensures that snow is brought down in several
small avalanches, rather than a large destructive one. Also, frequent avalanche
releases prevent large, unpredictable natural avalanches later when the snowpack
can become unstable.

• WorkSafe BC
www2.worksafebc.com / Publications / OHSRegulation / GuidelinePart21.asp
• Canadian Avalanche Association (CAA)
www.avalanche.ca
• Natural Resources Canada
www.nrcan.gc.ca / mms-smm / expl-expl / index-eng.htm

United States (AHJ):
• BATF
www.atf.gov / explosives
• DOT, CFR Title 49
www.phmsa.dot.gov / hazmat / regs / sp-a / approvals / explosives
• California OSHA, Article 121, Snow Avalanche Blasting
www.dir.ca.gov / oshsb / avalanchecontrolapprvdtxt.doc

Industry Organizations
• National Ski Area Association (NSAA)
www.nsaa.org
• Association of Professional Patrollers (APP)
www.propatrollers.org
• Americana Avalanche Association (AAA)
www.avalanche.org
• International Society of Explosive Engineers
www.isee.org
• Institute Makers of Explosives
www.ime.org

Definition of Authorities Having
Jurisdiction (AHJ)
Authority having jurisdiction (AHJ): Any Federal, State, Provincial or local
regulatory agency governing the storage, use and documentation of
avalanche control explosives.
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Safety, Health & Environment

General Blasting Safety Guidelines

At Orica we believe that all work-related injuries, illnesses and
environmental incidents are preventable. We will manage all our activities
with concern for people and the environment and will conduct our
business for the benefit of society without compromising the quality of life
of future generations.

The safety of a blasting operation depends on qualified, competent
personnel using proper equipment and materials, observing correct blasting
procedures, working in accordance with a well formulated plan. Failure
of any one of these elements can lead to injury or death, not only to the
blaster, but also to his co-workers and even the general public. People
handling explosives must have intelligence, common sense and be trained
in the use of explosives. Space limitations preclude the discussion of every
potential hazard that could be encountered in a blasting operation.

In particular we will:
• S trive to ensure that our facilities operate to the highest standards to protect our
employees, contractors, neighbors and the environment.
• S ell only those products that can be produced, transported, stored, used and
disposed of safely.
• P rovide appropriate information and/ or training on the safe use and disposal of our
products to our customers and consumers.
• S eek to develop new or improved products and processes to improve the
contribution we make to the quality of people’s lives and to minimize the impact
on the environment.
•R
 equire every employee and contractor working for us to comply with relevant
legislation and with this policy, and we will provide them with the necessary
training.
• E ncourage employee initiatives that contribute to a safer and improved
environment at work, at home and in the community.
• S et challenging targets and measure progress to ensure we continuously improve
our safety, health and environmental performance.
We make this commitment to our employees, contractors, customers, shareholders
and the community as we work towards our vision of:

“No Injuries to Anyone, Ever”
“Value People and the Environment”

Carbon Neutral

8

Water Neutral

Zero Waste
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Explosives should always be handled carefully and protected from shock, friction,
fire or sparks. All Authorities Having Jurisdiction (AHJ) are to be complied with
while using any explosive products. The avalanche blaster’s priorities should
include the safety of themselves and others around them, prevention of damage
to surrounding property, and completion of blasting in an efficient manner. The
avalanche mitigation crew should be as small as possible, but the blasting party
should consist of at least two people with one of these being a qualified avalanche
blaster. The control team members are to be in a safe position and have proper
equipment.
All teams should be in radio contact, sharing and documenting information about
results, particularly in the indicator slopes. Magazine keys should be kept in a
secure place and only one employee should be responsible for the distribution
of explosives. Explosives should be transported away from the public, preferably
before the resort opens. The team should clear the blast area, run out zone, and
select a route to a safe location prior to setting charges. Consult the AHJ for
minimum recommended distances and or acceptable terrain barriers to blasting
charges. Complete and accurate records of inventory must be maintained on a
daily basis. Each of the explosive materials you may handle has different hazardous
ingredients, specifications, and safety concerns. For any questions, please refer
to the Material Safety Data Sheet (MSDS), Technical data sheets (TDS) or user
protocols. If you have any questions contact the manufacturer or appropriate AHJ
in your individual district.

Environmentally Friendly

Explosive Safety
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Orica avtrol™ Explosive Products
Fuse caps
The modern fuse cap is typically a number 8
or higher blasting cap that is made up of two
explosives materials 1) primer charge of Lead
Azide 2) secondary charge or base charge of
PETN. The primer charge is the point where the
burning energy of the fuse train is transferred
to detonation energy of the fuse cap.

Fuse assembly
Fuze

Powder Train

Iron Staple

A static staple is required by some jurisdictions;
see AHJ regulations in your area for rules
pertaining to this.
Caution: Blasting caps should
never be tampered with or abused
in any way; such treatment can
lead to premature detonation
resulting in serious injury.

Lead Azide
(Primer Charge)
PETN
(Base Charge)

Safety fuse
Safety fuse is the medium through which the burning reaction is conveyed at a
relatively uniform rate to the ignition area of the blasting cap. It burns at its core, not
at its surface, thus the exterior signs of burning follow behind the interior burning.
The burn rate is 40 seconds a foot at sea level, 46 seconds a foot at elevation of
6000 feet and 48 seconds per foot at 8000 ft. Air pressure determines the burn rate.
The greater the confinement or pressure is on the fuse, the faster the fuse’s burn rate.
The core of the safety fuse is a black powder train, tightly wrapped by coverings of
tape, textiles, and waterproofing materials such as asphalt and plastics. The core
can be affected by water absorbed through cracks or at the end of the fuse.

Fuse assemblies are a pre-made fuse and cap with a specific length. The fuse cap
is typically a number 8 strength or higher blasting cap, with a lead azide priming
charge and PETN base charge inside an aluminum shell. The cap is attached to a
length of safety fuse that has a burn rate of approximately 40 sec / ft +/- 10% at
sea level. It is typically manufactured with a fuse shunt which is intended to ground
the black powder to the cap and relieve static build
up (required in Canada). They also typically have a
rubber nipple on the end of the fuse to reduce the
risk of static energy transfer and to keep moisture
from entering the fuse train.

Pull wire lighters
Pull wire lighters are low explosive devices used to initiate safety fuse. It consists of a
paper tube, white plastic safety cap, and safety clip. Inside the tube is a pull wire coated
with red phosphorus, which is pulled through an ignition cup containing potassium
chlorate and charcoal. A fuse grip ferule is located at the mouth of the tube and a fuse
stop ferule is located at the back end of the tube to stop the fuse from pushing up into
the ignition cup and pull
wire. When the cap is
pulled, the wire is pulled
through the ignition cup
and emits a directional
spark toward the fuse,
thus lighting the black
powder fuse train
of a fuse cap assembly.

The functions of these coverings are to:
1. Protect the powder train from water, oil or other substances which might affect
its burning rate or desensitize it altogether.
2. Protects the core from abrasion or other abuse while maintaining flexibility so as
to minimize the chance of exothermic damaging to the explosive charge before
initiating the fuse cap.
3. Prevent intercommunication of firing between adjacent lengths of fuse.
Note: If you cannot determine the difference between Safety Fuse and
Detonating Cord by the exterior, check the inside. The Safety Fuse will be
black powder and the core load of Detonating Cord will usually be white / 
yellow material if PETN, while pink is common for RDX. Additionally, textile
wrapped detonating cords typically have a black thread pattern weaved
throughout the textile covering.
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Detonating cord

Cast boosters

Detonating cord is a high explosive with a
core of PETN wrapped in a textile and plastic
sheath. The core load is usually expressed in
grains of explosive per linear foot of cord.
It is spooled on non-sparking reels, which
are shipped in fiberboard boxes.

avtrol™ Pentex Avalanche DUO
Description
The Avalanche DUO Family of Cast Boosters
provides high energy power for a wide range of
DUO primed avalanche explosive applications.
The recessed groove in the base of Avalanche
DUO Cast Booster ensures reliable initiation with
all types of detonator assemblies. They can be
used as a hand charge or to provide safe and
reliable priming of booster sensitive explosives.

Cordtex® is color-coded to assist in the
easy identification of the product grade.
Since detonating cord contains a core of
high explosives, it must be handled and
stored in compliance with all applicable
AHJ regulations.

Benefits

Det cord should be cut using a sharp knife, not a shearing tool, as the crushing pressure
from a shearing tool might detonate the cord.

• 100% of the booster is detonator sensitive.

Detonating cord requires intimate contact with a detonator of at least number 8
strength or higher.

• High velocity & high detonation pressure.

All detonating cords lose sensitivity when wet. Wet detonating cord will still detonate,
but may be difficult to initiate. Cut off wet ends. Dispose of scraps by gathering in a
bunch and tying into the shot where they will not have an adverse effect.

• Excellent water resistance.

Caution: when using detonating cord as an initiator, refer to the recipient
product’s technical data sheet for compatibility.

Product Type

Nominal
Coreload
g / m gr / f t

Cordtex™ 18

5.325 4.10.16

Cortex™ Premium

5.325

Cordtex™ TL
Cordtex™ XTL
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Nominal
Diameter
mmIn.

Color

Identifying
Thread

Lime-Green

2 Parallel Black

Four spools
300 m / 984 ft

4.20.165

Red

2 Parallel Black

Four spools
300 m / 984 ft

7.535

4.70.185

Yellow

2 Crossed Black

Two spools
300 m / 984 ft

10.248

5.10.2

Yellow

2 Parallel Black

Two spools
300 m / 984 ft
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Packaging

• No PETN balloon.
• Unlimited shelf life under proper storage conditions.
• High safety and reliability in extreme conditions.

Initiation and handling
Avalanche DUO Cast Boosters can be initiated by standard high strength, fuse caps,
electric, electronic, and non-electric detonators.
Caution: Detonating cords are not to be used to initiate Avalanche DUO
cast boosters due to the diameter of the product’s through tunnel.
Caution: Burning fuse that has been threaded through a cast booster’s
through tunnel could start a fire within the booster before detonation occurs.

Avalanche DUO products are made to be “double capped” with a detonator in
each of the 2 blind tunnels.

Explosive Products
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Pentex AP Cast Boosters
Description
Pentex™ AP Cast Boosters provide high energy initiating explosives that can be used
as a single detonator well hand charge. The recessed groove in the base of Pentex™
AP Cast Boosters ensures reliable initiation
with all types of detonator assemblies.

Benefits

Detonator sensitive emulsion cartridge
Senatel™ Powerex™ Plus
Description
Senatel™ Powerex™ Plus packaged
emulsion explosive is a robust,
detonator sensitive explosive.

• High velocity.

Application

• High density.
• Unlimited shelf life under proper storage
conditions.

Powerex™ Plus is a paper wrapped
packaged explosive that could be
used in an assortment of robust applications, but is ideally suited as an avalanche
control hand charge. The high detonation velocity and the robust nature of the
heavy spiral wrapped tube making it a great hand charge choice.

• Excellent water resistance.

Key benefits

• High safety and reliability.

• Senatel™ Powerex™ Plus is a high-energy High VOD emulsion Formula.

• Concentrated detonation energy.

• T he rigid paper cartridge reduces tobogganing and decreases the potential
of breaking.

• High detonation pressure.

Initiation and handling
Pentex™ AP Cast Boosters can be initiated by standard high strength fuse caps,
electric, electronic, and non-electric detonators or by 18 grain / ft. (3.6 gram / m)
detonating cord threaded into the center through tunnel.

• Reduced post-blast fumes.
•H
 ighly water resistant, which minimizes leaching and reduces environmental
impact.
• Any OH&S issues around the handling and storage of nitroglycerin are eliminated.

Caution: Burning fuse that has been threaded through a
cast booster’s through tunnel could start a fire within the
booster before detonation occurs.

1 kg specific hand charges
Osx™ 8 1 kg cast booster
Osx™ 8 is a 1 kg cast booster hand charge in a plastic
shell with a dual detonator well at the end.

Osx™ 5 1 kg emulsion
Osx™ 5 is a 1 kg high energy detonator sensitive emulsion
hand charge in a plastic shell with a dual detonator well
at the end.

Geogel 1 kg dynamite
Geogel is a 1 kg high energy gelatin dynamite hand
charge in a spiral wound paper shell.
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ANFO

Avalauncher rounds

Description

AVR-2

Amex™ is a packaged blend of Ammonium Nitrate
and Fuel Oil.

Application
Amex™ packaged blasting agent can be used in
combination with a primer assembly to make ANFO
hand charges.

Key benefits

AVR-2 Tail fin
• S ix blade angled tail design produces in-flight rotation which bores through the
wind.

•A
 mex™ packaged blasting agent has reduced postblast fumes.

• Positive rope thread connection system.

•A
 mex™ is factory blended to provide consistent
results.

AVR-2 Forebody

•A
 mex™ is free flowing; and can be poured into
secondary containers for use as a ANFO hand charge.

• Filled forebody gross weight 2.82 lbs payload net explosive weight 2.60 lbs.

• Improved cross wind accuracy.
• Shoulder propulsion technology.

Packaging

• Improved carry distance and accuracy based on increased projectile weight.

Amex™ is packaged in both plastic and paper bags depending on manufacturing
location.

• 100% of round is cap sensitive (50% TNT & 50% PETN +/- formulation).
• Initiated by standard high strength No. 8 fuse cap.
• RECCO Chip technology.
• Unlimited shelf life.

AVR-1

AVR-1 Tail fin
• Four-blade polycarbonate design.
• See-through material for initiation inspection.
• Industry proven reliability.

AVR-1 Forebody
• Filled forebody net explosive weight 2.20 lbs.
• 100% of round is cap sensitive (50% TNT & 50% PETN +/- formulation).
• Unlimited shelf life under proper storage conditions.
• RECCO Chip technology.
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Procedures and Protocols
Control team (recommendations)
The avalanche control blasting team typically consists of a minimum of two
persons: the blaster and the blaster’s assistant.
The blaster is the team leader as well as the blaster-in-charge and is responsible for
the following:
1. Familiarity with manufacturers’ recommendations, current standards and
practices.
2. Team safety.
3. Communications with avalauncher control team, other hand control teams,
groomers, and supervisors.
4. Documenting results.
5. Reporting of any theft or loss of explosives.

In-house manufacturing fuse & cap assemblies
Caution: Some jurisdictions do not permit the
manufacturing of fuse cap assemblies, check with AHJ in
your area before proceeding with these activities.

Fuse cap inspection
Inspection criteria for use of a fuse cap (detonator):
1. Inspect fuse cap for deformities (bends, dents, cuts or cracks) in the
aluminum shell.
2. Visually inspect the fuse cap for any obstruction in the opening. Do not
attempt to remove obstructions from the opening, if present.
3. If the fuse does not fit easily into the fuse cap, remove the fuse and reject
that particular fuse cap.

In addition, they must be a holder of a current AHJ blasting certificate.
Team members should be in good physical and mental condition. They should be
qualified and capable of ensuring snowpack stability and conducting avalanche
hazard analysis.
It is recommended that the blaster’s assistant should be adequately trained and
considered competent in all blasting procedures.
Training Documentation: The qualifications and the training of all personnel should
be documented. Also, due to the seasonal nature of avalanche work, annual
refresher training in avalanche explosive techniques is recommended.
There are a variety of situations that may require a one person control team in
order to provide visual assistance. These teams typically consist of an on site blaster
in charge, a patrol person, and a second person or persons. The team should
have continuous visual contact with that single control person, as well as radio
contact with the safety leaders during those operations. Consult all AHJ for rules
referencing one person control teams.

Initiation system type recommendations
It is Orica’s recommendation, based on the potential for unplanned static charge
releases and the frequent use of radios, that the only initiation systems types
acceptable for avalanche control work are fuse cap systems, shock tube type
systems, and electronic detonator systems. It is our recommendation that all
electric blasting cap systems are not permitted in these types of applications.

18
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Crimpers
Blasting caps are crimped to the fuse using a bench crimper or non-ferrous metal
hand fuse crimper. Hand crimpers should be manufactured with a “stop” to
prevent over crimping and thus interrupting the powder train. The purpose of
crimping is to securely attach the fuse and create a waterproof bond.
Some important factors in cutting fuse are:
1. Before uncoiling fuse make sure it is warm and flexible. A minimum temperature
of 45 degrees F is desirable.
2. Careful attention should be paid to rolling out the fuse to avoid kinking and
damaging the exterior coating.
3. When fuse has been exposed to the air for a considerable time, the ends should
be cut off a minimum of 1 inch (25 mm) and discarded.
4. In measuring lengths, fuse should not be wound around small diameter nails or
pegs since the sharp bends are very likely to cause a break in the water-proof
coating.
5. Cut and time the burn speed of all fuse to meet (AHJ) “Authorities Having
Jurisdiction” regulations.
6. The burning speed of fuse is determined by burning a 3 ft. section of fuse and
timing from ignition spit to end spit. Have two people present when lighting
safety fuse (one to light and one to observe and time).
7. The fuse cutter should have a clean, sharp blade to avoid smearing the
waterproofing material over the powder train. Such smearing could result in
misfires.
8. Slanting cuts should be avoided because of the possibility of tapered ends
folding over and blocking the end spit when inserted into the cap. A slanting
cut also prevents seating the fuse properly against the charge in the fuse cap.
9. Shears or scissors of any sort are poor fuse cutters because they tend to
squeeze or crush the fuse.
10.Fuse should not be handled roughly at any time either before or after cutting.
Many misfires have resulted from the loss of powder at the end of the fuse
before it was inserted into the cap. In some cases it was caused by slapping the
end of the fuse roughly on the cutting bench or by shaking the fuse after it has
been cut.

Figure 1: Fuse cutting

Figure 2: Fuse cutting

Figure 3: Fuse cutting

Figure 4: Fuse cutting

Figure 5: Fuse cutting

Figure 6: Fuse cutting

Caution: If you cannot determine the difference between Safety Fuse and
Detonating Cord by the exterior, check the inside. The Safety fuse will be
black powder and the core load of detonating cord will usually be white / 
yellow if PETN, while pink is common for RDX. Additionally, most textile
wrapped detonating cords typically have a black thread pattern weaved
throughout the textile covering.
Caution: It is recommended that Kevlar safety gloves be used in all cutting
procedures.

20
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Pull wire lighters

Hand charges

The pull-wire-lighter is a cardboard constructed friction based phosphorus lighting
device, meant to light the end of a fuse cap assembly. This product consists of a
holding mechanism inside the lighter, which secures the fuse in place until the user
pulls the string cord which initiates the friction based lighting device.

Hand charges typically consist of a high
explosive and detonator combination of
sufficient size as to perform its intended
work. Charge size should be adjusted
for the situation at hand and more than
one explosive may be needed to trigger
instability. Colder climates (continental
snow packs) typically use cast boosters,
while the maritime climates tend toward
emulsion products. Cast boosters
have a much higher VOD and are not
affected by cold temperatures, where
as detonator sensitive emulsions will
decrease in sensitivity at temperatures below 5 degrees F.

It is recommended to not attach the pull-wire-igniter until the blaster is ready to
place that hand charge. Keep all pull-wire-igniters dry to increase the product’s
reliability.
Caution: Do not place pull-wire-lighters onto the fuse assembly until the
last practical moment before placing the charge.

It is recommended that pull wire lighters are to be transported separately from
explosives and safety fuse assemblies (see AHJ regulations).

The blaster is responsible for determining the number of charges required for
each avalanche hazard reduction mission. The blaster is also responsible for
determining the most appropriate safe primer assembly location closest to
the blasting site and ensuring that explosives and detonators are only brought
together at the last most practicable moment as determined by weather,
snowpack, visibility and terrain conditions.
Figure 1: Pull wire lighters

Figure 2: Pull wire lighters

It is an ongoing acceptable industry standard to transport during the course of a
mission, hand charges with inserted fuse cap primer assemblies (without pull wire
lighters). This has been accepted based on the fact that it cuts down on mission
exposure time and it protects the detonator from impact or damage during falls
or other types of potential impacts. Check with AHJ in your area for specific rules
referencing these practices.
Caution: Unused hand charges should be disposed of according to AHJ.

The blaster should be familiar with the route, application of explosive materials
used in avalanche control, and trained in the proper use of these explosives.
The use of double primed or dual initiated hand charge explosive systems should be
considered as an extra safety precaution, especially during times when personnel
are placed in extremely hazardous positions.

22
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ANFO charges

Avalauncher

ANFO is defined as a blasting agent containing no essential ingredients other
than prilled industrial grade ammonium nitrate (94% by weight) and fuel oil
(6% by weight).

The Avalauncher has been an integral
tool for avalanche mitigation work for
close to 50 years. Avalauncher rounds
have been perfected to accurately
and safely place high explosives
up to two thousand meters away.
Throughout the decades, many
modifications have been made to
both the launcher and its projectiles.
Current technology has allowed
the Avalauncher to attain greater
accuracy and operational range.

All blasting agents such as ANFO require a high strength detonator in combination
with a detonator sensitive booster charge of at least 100 k-bars of detonation
pressure, to reliably detonate these products.
ANFO blasting techniques can be utilized in its original packaging or can be
repackaged to better fit the task at hand.

Repackaging example

Example of a tray loader avalancher

Figure 1: Repackaging

Figure 2: Repackaging

Figure 3: Repackaging

Caution: Some jurisdictions may require relabeling before transporting any
repackaged explosive materials. Check with AHJ in your area to determine
what is required before transporting any repackage products.

24
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Generic launcher maintenance guidelines

d) Loading procedures

1. Keep steel parts lightly oiled and free
from rust.
2. Keep foreign objects (snow, rain, dust)
out of the pressure vessel.
3. Keep fittings snug.
4. Correct gas leaks at once.
5. Check the pressure gauge for accuracy.
6. Oil “O” rings once a month.

1. All team members should check each
setting for each shot, to assure consistent
and reliable results.

Generic Avalauncher operational procedures:
a) Clean the mount
1. Clear the mount and launcher of snow and ice.
2. Take the cover off the launcher and clear any ice buildup on the equipment.
3. Make sure the elevation and traverse work freely and raise the elevation to a
level position.
4. Close the safety and firing valves as well as the pressure control valve.

b) Hook up the nitrogen
1. Make sure the regulator valve is fully backed off and open the tank valve.
2. Check for appropriate tank pressure needed for the firing mission.
3. Open the regulator valve until there is over 200 lbs on the flow gauge
(depending on firing pressures).

c) Prepare the launcher and test fire
1. Fill the pressure vessel to 50 psi and test that the seal (valve seat) is working.
2. Remove the barrel from the protective sleeve, inspect it for dents, out-ofroundness, ice and other foreign material, and slide it into place testing it to
be firmly seated and secured with the clamp.
3. Check the vessel for gas leaks. If found do not fire the Avalauncher until the
leak is fixed.
4. Test fire the unloaded Avalauncher and immediately re-prime the vessel to
50 psi this ensures that the valve (flapper) is seated.
Caution: Dents and / or out-of-roundness can restrict the path of
the projectile in the barrel and could lead to a potential in-bore
unplanned detonation.

2. Confirm that the safety is in the “safe”
position and the vessel is primed to 50 psi.
3. Adjust the elevation to a level position and
set traverse to proper shot.
4. Inspect the shot area and run out zone for
persons, snow cats, etc.
5. Tray Loader: One person slides the barrel
out of the loading tray and holds it in
position for loading.

Example of a breech loader Avalauncher

Breech Loader: Open the breech and visually inspect barrel for foreign material.
6. The loader visually inspects that the projectile is properly assembled.
7. The loader then places the projectile in the barrel, pulls the transport safety
cotter pin, and slides the projectile into the barrel until the pressure plate is flush
with the end of the barrel. Keep all cotter pins to reference the number of shots
fired (and confirm that they were all pulled).
Tray Loader: only pull the safety pin after the projectile is in the tray. The barrel
cross pin needs to be then inserted into the rear of the barrel behind the shell
to prevent it from sliding backwards.
Breech Loader: place the front half of the projectile into the breech as far as
practical, while holding the back of the assembly, before the safety pin is pulled.
Caution: Never force a projectile into the breech, barrel or tray, if the
projectile or any of its components do not have adequate free play
discard the projectile and notify the manufacturer of this irregularity.

e) Closing the breech or tray
Tray Loader: Slide the barrel into the closed position and clamp the barrel into
the locked position.
Breech Loader: Close and lock the breech.

f) Firing pressures
Caution: It is mandatory that you never exceed the manufacturer’s
maximum and minimum firing pressures.

g) Hearing Protection
Caution: Make sure everyone has proper hearing protection.
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h) Recommended firing procedures

Recommended Avalauncher team

(follow all applicable AHJ regulations in regards to required use of barriers)

1. Avalauncher blasting teams should consist of an Avalauncher gunner (gunner is
blaster-in-charge) and at least one assistant (loader).

1. Raise the launcher to the proper elevation and turn the barrel to the proper
bearing for that particular shot.
2. Fill the pressure vessel to the desired pressure.
3. Double-check all the coordinates with the shot card.
4. Recheck shot area and run out zone for people etc.
5. The gunner calls “all clear” and waits for an “all clear” response from the
loader.
6. Get behind approved barrier when firing if required by AHJ.
(Recommended procedure even if not required)
7. The gunner calls “ready to fire” and waits for a”ready to fire” response from
the loader.
8. Release the safety valve.
9. The gunner calls “fire” and waits for a “fire” response from the loader.
10. Release fire valve.

It is recommended that the blaster’s assistant (loader), should at minimum have
been an active observer on at least three firing missions, and considered competent
with all Avalauncher procedures.

i)	Observers should mark the projectile in flight and watch for any
discrepancies in order to pin point the landing spot in case of a dud

Team should have in possession a shot card with name or number of each target,
including elevation, azimuth and pressure required to hit the intended targets.

1. Close the safety valves.
2. Prime the pressure vessel to 50 psi (seat the valve).

Training Documentation: The qualifications and the training of all personnel
should be documented. Also, due to the seasonal nature of avalanche work, annual
refresher training in avalanche explosive techniques is recommended.

j)	Securing the Avalauncher after firing
1. Prime the pressure vessel to 50 psi to seal (seat the valve) the vessel and prevent
moisture from entering.
2. Close the valve on the tank and open the other valves to bleed pressure out of
the hoses. Back off the regulator valve and leave other valves open to prevent
freezing.
3. Remove the barrel and clean it of ice and moisture before returning it to its
sleeve.
4. Re-cover the launcher and lock the tool and nitrogen box.

The blaster is the team leader as well as the blaster-in-charge and is responsible for
the following:
1. Familiarity with manufacturers’ recommendations, current standards and
practices.
2. Team safety.
3. Communications with hand control teams, groomers, and supervisors.
4. Documenting results.
5. Reporting of any theft or loss of explosives.
6. In addition gunner must be a holder of a current AHJ blasting certificate and
Avalauncher endorsement, if required.

It is highly recommended that no unnecessary personnel should be in close
proximity to the Avalauncher when it is being operated.
Communications: Team members need to be in radio, voice or line of sight
contact at all times. Furthermore, there should be an effective means of two-way
communication between blasting crew and any personnel guarding the avalanche
danger areas.

k)	Pick up any tail fin pressure plates that are visible
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Avalauncher Projectiles

AVR-2 forebody
The payload is a 1.18kg (2.6 lb net
explosive weight) poured cast booster
with an integral cap well in the aft end.

avtrol™ AVR-2 tail fin and forebody protocol
Avr-2 tail fin assembly

1. Contains the firing mechanism.
2. Fuse assembly houses the safety
devices that prevent unplanned
detonations.
3. Incorporates an arming disk
which is used to partially push
the projectile as well as arm it
at a point of safety.
4. Angled Six bladed tail with
in flight-rotation guides the
projectile’s flight.
The pre-assembled tail fins come
in case quantities of 16 tail fin
assemblies each. The assemblies
contain a 209 shot shell primer
and should be stored accordingly
AHJ regulation.

Rope Thread Connection

209 Shot Shell Primer
and Fuse Cap Ferrule

Flight Safety Cross Pin
and Ejector Spring

Striker Pin
Anvil and Striker Magnet
Six Bladed Tail Fin

Arming Disk and Clip

1. Arming plate
2. Arming plate spring steel clip
3. Angled six-bladed tail with in flight-rotation
4. Arming wire (not shown)
5. Magnet anvil (Pressed into the aft end of the center tube)
6. Striker magnet
7. Striker (held by the magnet)
8. Flight safety cross pin (held in by the arming wire and the transport safety pin)
9. Transport safety pin (not shown)
10.Safety pin spacer (small washer)
11. Ejector spring
12. Shot shell primer and ferrule (pressed into the front of the center tube)
13. Tail section w / fuse center tube (fuse assembly with 60mm female rope thread
receptacle cup).
Recommended Safe Working Practices – Orica Avalanche Products

The cap well, cast into the payload, is
surrounded by the TNT / PETN blend and
is detonator sensitive to a number 8 or
higher fuse cap.
The AVR-2 forebody shell has an outside
diameter of 79.5 mm to accommodate
the standard 82 mm Avalauncher
breeches and barrels.

79.5 mm Widest

2.6lbs. Net
Explosives Weight

Rope Thread
Connection

Fuze Section

Six Bladed
Angled Fin

AVR-2 date code label example
The plastic shell will have a stick on date
code label similar to the picture below.

Example:

From the aft end forward these are the firing train components of the tail fin
assembly:

30

The payload is poured into a heavy duty
blow molded shell at the plant with an
explosives material that is a blend of TNT
and PETN.

16¾" Total Length

The AVR-2 Avalauncher tail fin
assembly serves the following
functions:

Snap On Nose Cap

10AU09S1
Made by: BST Manufacturing, Inc.
924 Hawaii Avenue Minden, LA 71055 USA
Product of USA * Produit du USA * Producto de USA

10AU09S1 = 10, August, 2009 shift #1
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Round assembly

Forebody (payload) inspection

The assembly of the Avalauncher projectile most generally takes place at the gun
site, or at the last most practical time. The projectile assembly consists of three
components:

Check the nose cone to be sure that it is firmly attached.

1. 60mm fuse assembly / Angled Six bladed with in flight-rotation tail
2. Blasting cap (number 8 fuse cap or higher)
3. AVR-2 Forebody (payload), with nose cap.

Tail fin inspection
1. Inspect the tail fin assembly for any signs
of deformation, cracking, or any other
abnormalities.
2. Inspect to assure that the tail and the (wine
glass) fuse body are fully pushed together with
no potential for air to enter the connection.
3. Arming disk is clipped to the rear of the tail,
between two of the opposing fins.
4. “Loop” end of the arming wire is pulled as
near as possible to the arming disk. This gives
the arming wire clip a “running start” before it
starts to pull on the arming wire.
5. Arming wire and transport safety pin are
correctly in place, threaded through the flight
safety cross pin (bore rider pin).
6. Flight safety cross pin is straight and active (push
the pin into the spring and release to assure
functionality).
7. Striker rattles in its position (freed up).
8. Ferrule is clear of obstructions.
9. Shot shell primer is in the ferrule (If you can see light through the top of ferrule
the shot shell primer is missing).

Check the cap well cavity visually or with a wooden dowel
or pencil to ensure that the well is clear and deep enough
to accommodate the detonator. The dowel or pencil
should match or be slightly larger in diameter than the
caps you are using. This method can be used to verify the
cap well diameter.
Check the forebody for any signs of cracking or
deformation. If signs of cracking or deformation are
found, do not use it and return the product to your
supplier.

EXPLOSIVE–EXPLOSIF–EXPLOSIVO
DANGER–PERIGO–PERIGRO

ORICA USA INC
WAtKINS, CO 80137

Caution: If the cap well is not clear of
obstruction or deformed, return the cast
booster forebody to your supplier.

Blasting cap placement
Seat the open end of the number
8 fuse cap on top of the ferrule.

If any of these tests fail you have a potential dud round. If you have any
concerns with a fin assembly, do not use it and return to supplier.
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Assembly of the forebody to the fin assembly

Recommended Impact Angle
As with any avalanche projectile, it’s of great importance that when calculating
launch elevation angle, bearing and firing pressures, the rounds final impact angle
needs to be considered in those calculations. It is recommended that perpendicular
impact angles of (+ or - 20%) to the target will greatly improve the chances of not
having a deflective misfire.
By adding a slight amount of loft, a perpendicular
(+ or - 20%) impact angle to the slope is achieved,
thus greatly improving the odds of not having a
defective misfire.

With the number 8 fuse cap in place, screw the forebody base adapter on to the
tail fin assembly. The detonator will slide into the cap well until the forebody seats
inside tail fin.
It is important that the forebody is seated ALL THE WAY DOWN onto the
ferrule platform.

+ 20%
- 20%

If the forebody does not screw on to the tail assembly until the tail seats against
the forebody lip, do not use that potentially defective part and return it to your
supplier.
Caution: Avoid “forcing” the forebody assembly over the cap;
it should be snug but slide on freely.

Depending on assembly temperature and manufacturing tolerances, the process
of screwing the projectile assembly together could take two people without gloves
when tolerances are tight.
Caution: If assembled rounds are to be transported do so with
caution. Prior to transport, package rounds so they remain in a
stable position. Check AHJ for specific regulations.

Note: In British Columbia at no time can primed explosives be transported or
carried to the blast site.
Caution: The AVR-2 assembly has been tested and found
competent up to 300 PSI. It is highly discouraged to launch
AVR‑2 rounds at pressures above 300 PSI before further
testing is completed (as of July 1st, 2010). The minimum
firing pressure for AVR-2 rounds is 100 PSI to reliably disengage
the arming disk.
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Initiation and Handling
AVR-2 cast boosters can be initiated by standard high strength #8 fuse cap.
For complete AVR-2 assembly and use protocol, see us on the web at
www.orica-avtrol.com.

AVR-2 Launching Pressures
All AVR-2 launching pressures should be limited to pressures no greater than 300 PSI.
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avtrol™ AVR-1 tail fin and forebody protocol

AVR-1 forebody

Avr-1 tail fin assembly

The payload is a 1kg (2.2 lb) poured
cast booster with an integral cap
well in the aft end.

The AVR-1 48mm avalauncher tail fin assembly serves the following functions:
1. Contains the firing mechanism.
2. Houses the safety devices that prevent unplanned detonations.
3. Incorporates a pressure plate which is used to push the projectile as well as arm
it at a point of safety.
4. Uses the fins to guide the projectile’s flight.

The pre-assembled tail fins come in case quantities of 16 or 25 tail fin assemblies
each. The assemblies contain a 209 shot shell primer and should be stored
accordingly AHJ regulations.
From the aft end forward these are the firing train components of the tail fin
assembly:
1.
2.
3.
4.

Pressure plate
Pressure plate spring steel clip
Arming wire
Magnet anvil (Pressed into the
end of the center tube)
5. Striker magnet
6. Striker (held by the magnet)
7. Flight safety cross pin (held in
by the arming wire and the
transport safety pin)
8. Transport safety pin
9. Safety pin spacer (small washer)
10.Ejector spring
11. Shot shell primer and ferrule
(pressed into the front of the
center tube)
12. Tail section w / fuse center
tube (clarified plastic 4 bladed
tailfin with 48mm friction fit
receptacle cup).
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The payload is poured into an
assembled casing at the plant with
an explosives material that is a blend
of TNT and PETN.
The cap well, cast into the payload,
is surrounded by the TNT / PETN
blend and is detonator sensitive to a
number 8 fuse cap.

Plastic Nose Cap

Plastic Nose Cone (Nacele)

Cardboard Casing

Forebody identification of the
AVR-1
See the picture below for an Orica
AVR-1 identification logo:

Base Adaptor Tail

Friction Fit Ribs
Friction Fit Cup
209 Shot Shell Primer
and Fuse Cap Ferrule

Round assembly
4 Blade Tail Fins

The assembly of the Avalauncher projectile most generally takes place at the
gun site, at the last most practical time. The projectile assembly consists of three
components:

Flight Safety Cross Pin
and Ejector Spring

4. 48mm tail fin assembly

Striker Pin

5. Blasting cap (number 8 fuse cap)
6. AVR-1 Forebody (Payload).

Striker Magnet

Pressure Plate and Clip

Procedures and Protocols
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Tail fin inspection

Forebody (payload) inspection

Inspect the tail fin assembly to ensure that:

Check the Forebody to be sure that all components are firmly attached.

1. Pressure plate is clipped to the tail between two of
the fins.
2. “Loop” end of the arming wire is pulled as near as
possible to the pressure plate. This gives the arming
wire clip a “running start” before it starts to pull on
the arming wire.
3. Arming wire and transport safety pin are correctly
in place, threaded through the flight safety cross pin
(bore rider pin).
4. Flight safety cross pin is straight and active (push the
pin into the spring and release).
5. Striker is resting on the magnet (no air space
between, striker and the magnet).
6. Striker is approximately 1 / 8” clear of the flight safety
cross pin.
7. Striker rattles in its position (freed up).
8. Visual space between the flight safety cross pin and
the shot shell primer.
9. Ferrule is clear of obstructions.
10.Shot shell primer is in the ferrule (If you can see light through the top of ferrule
the shot shell primer is missing).

Inspect inside of receiver lip of the Base Adapter assuring that it is clear of
explosives residue.
Check the cap well cavity visually or with a wooden dowel or pencil to ensure that
the well is clear and deep enough to accommodate the detonator. The dowel or
pencil should match or be slightly larger in diameter than the caps you are using.
This method can be used to verify the cap well diameter.
Caution: If the cap well is not clear of obstruction or deformed, return the
forebody to your supplier.

Blasting cap placement
Seat the open end of
the number 8 fuse cap
on top of the ferrule.

If any of these tests fail you have a potential dud round. If you have any
concerns with a fin assembly, do not use it and return to supplier.
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Assembly of the forebody to the fin assembly

Recommended AVR-1 and AVR-2 misfire procedures

With the number 8 fuse cap
in place, push on the forebody
base adapter into the tail fin.
The detonator will slide into
the cap well until the base
adapter seats inside tail fin.

Avalauncher round misfire definition: The complete or partial failure of an
Avalauncher round to detonate as planned.

It is important that the
forebody base adapter is
seated ALL THE WAY DOWN
onto the ferrule platform.
Inspect after assembly to make
sure you can not see any air
space through the bottom of
the base adapter.
Caution: Avoid “forcing” the forebody assembly over the cap;
it should be snug but slide on freely.

If assembled rounds are to be transported do so with caution. Prior to transport,
package rounds so they remain in a stable position.
Note: In British Columbia at no time can primed explosives be transported or
carried to the blast site.
Caution: The maximum firing pressure for the AVR-1 round is 300 PSI.
The minimum firing pressure for AVR-1 rounds is 80 PSI to reliably
disengage the pressure disk.

Recco reflectors:
RECCO reflectors are installed internally in all AVR-2 & AVR-1 forebodies as the
boosters are poured.

When a deployed Avalauncher round misfire is suspected, it is recommended
to first notify the proper company policy chain of command of the misfire
location and any other pertinent information. Then temporarily close the
suspected misfire area, while the patrol team jointly develops a safe action plan
to secure the potential blast area, and any other subsequent avalanche danger
if the misfire was to detonate. After waiting the appropriate time depending
on your state or provincial laws (typically 30 to 60 minutes), proceed with your
company’s specific misfire action plan. Every effort should be made to locate
the misfired Avalauncher round. All AVR-1 & AVR-2 products come with a
pre-installed RECCO chip. This technology should greatly enhance the ability to
safely locate the misfired Avalauncher round. Once found, the misfire should
be destroyed in place and from a safe distance, using an appropriate size hand
charge. Any effort to replace the transport safety pin is highly discouraged and
is not allowed in some states and provinces.
Caution: Some AHJ and / or company policies prohibit ever touching
or moving a misfire. In these cases they are typically instructed that only
personnel with misfire experience identify and remove the hazard by
placing an explosive of equal of greater energy beside the misfire to
destroy it thus removing the hazard.

If the round was not found, it should be logged into the misfire / dud log book
and recovered at a later date.

Unused charges
It is Orica’s recommendation that unless otherwise prohibited by AHJ, unused
charges in good condition can be disassembled and returned back into to their
approved storage facilities. All returned product must be re-logged back into
their respective inventory log books. In addition, all returned product should be
noted on the blasting logs sheets.
Any products with excess residue (i.e. detonators with emulsion residue),
defective products or unusable products should be destroyed in conjunction
with a normal hand charge deployment. If this occurs, take additional safety
precautions, because that charge might be larger than normal.

RECCO chip example
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Blasting log

Misfires and no-light recommendations

It is recommended that all blasters should record all blasting activities on a blasting
log sheet. This should contain all information regarding the use of explosives and
their results.

Common causes of misfires are:
• Explosive is moist or contaminated
• Explosive is cold or frozen
• Detonator is moist or contaminated
• Detonator is crushed or damaged
• Detonator has become detached from charge
• Incorrect use of initiation system
• Explosives have become desensitized
• Damage to initiation system.
These recommendations were derived from industry organizations and industry
professionals that strive to create the safest and most practical solutions to fit most
situations. These recommendations were never intended to cover every situation
or unique conditions, but rather to provide guidance and insight to common
avalanche mitigation protocol.

Example of a hand route blasting log

In the event of a misfire or when dealing with a discovered misfired charge / primer,
only an experienced, qualified blaster should handle the counter charging and
destruction. The immediate area should be treated as highly hazardous and restricted
to the absolute minimum personnel that are required to accomplish the task.
In the case of a hand charge misfire where the fuse assembly was ignited but does
not detonate:

Example of Avalauncher blasting log
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1. The blaster should ensure that the danger area remains closed and that no one
approaches the misfire until at least 30 minutes have elapsed since the time
at which the detonation should have occurred (check AHJ for misfire entry
regulation).
2. Proper belaying techniques must be used when accessing misfires to be
detonated or retrieved in dangerous areas.
3. Non-sparking shovels must be used when digging for misfires within the
snow pack.
4. Some AHJ allow the retrieval of misfires, so they can attempt to determine the
cause of the failed charge. If not, to destroy a misfired charge / primer, place a
second primed charge beside it of equal or greater energy, without disturbing
the misfired charge, and then detonate that charge. This should destroy the
suspected misfire.
5. If the charge cannot be found, was moved by an avalanche from a subsequent
shot, or a search is too hazardous due to unstable snow conditions the location
should be noted and the charge should be looked for as the snow melts.
6. All suspected misfires are to be recorded in the route sheet or blast report as
soon as possible.

Procedures and Protocols
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What to do in a NO-LIGHT situation?
There are two primary reasons for no-lights, the first is using a fuse that is wet or
damaged. The second reason is either completely or partially pulling the fuse out of
the pull wire lighter fuse housing while attempting to light the fuse.
If a no-light occurs there are multiple acceptable protocols referencing no-light
hand charge procedures, as always check with the appropriate AHJ to determine
your specific legal requirements when dealing with no-lights.
Here are two common no-light protocols that are acceptable in many regions.

Suggestion #1
If the fuse fails to light; verbally call out “no-light”, remove the detonator(s) within
20 seconds and cut them off a few inches above the fuse caps. Immediately stick
the detonators into the snow business end down, and ski off to a safe location
with the remaining hand charge, separating that from the detonators. Wait the
appropriate amount of time (check AHJ), typically 30 to 60 minutes. Come back to
that location and retrieve the detonators.

Suggestion #2
If the fuse fails to light; verbally call out “no-light” and either place the charge on
the ground or toss it into a safe direction, and ski away to a safe location. Wait the
appropriate amount of time (check AHJ), typically 30 to 60 minutes. Come back to
that location and retrieve the round if it has not fired.

Inventory control & documentation
Explosives must be stored, logged in & out and separated in accordance to all
applicable AHJ regulations.

Storage practices
It is up to the users to know and understand the different types of blasting product
storage and transportation classifications. There are strict rules on the types of
product that can be stored together and the compatibility of those products during
public and on-site transportation.
In general all initiation devices must be stored in a detonator specific magazine
and all high explosives and blasting agents are to be stored in a separated High-Ex
magazine (all products designated as a 1.1 classification must be stored in a type I
or II magazine).

Magazine records
It is a requirement of legal authorities to document, maintain and keep all records
pertaining to the explosive consumption cycle for a specific period of time (see AHJ
specific regulations pertaining to individual operations).

These records should consist of the following:
• Purchase invoices
• Shipping records
• Blasting or route records
• Magazine records.

Example of Magazine Record
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Prevention of blasting accidents
Transportation
All transportation of explosives on public highways must be hauled in vehicles
approved by AHJ and any drivers transporting those products must be licensed in
accordance with AHJ regulations.
It is recommended that all distribution of all explosive type initiation systems and
high explosives products be transported in approved containers or hazard reduction
packs and the distribution of those products into those approved transportation
containers be done outside the storage magazine.
If at all possible it is recommended that avalanche blasting operations should be
done early in the morning when the area is more likely to be clear of the public.
Use routes that are away from the public and when possible, avoid congested
areas. Make maximum use of area closures to minimize the public on those travel
routes.

Disposal of explosive products
Any person who owns or possesses explosive materials has a legal responsibility
to properly dispose of all un-used explosive materials. Surplus explosive materials
in good condition, depending AHJ regulations, may be returned to a legal storage
facility or their supplier. Damaged or deteriorated explosives must be destroyed
safely. Consult your AHJ or the manufacturer for proper disposal procedures.

46

Recommended Safe Working Practices – Orica Avalanche Products

Storage of explosive materials
1. Keep all unnecessary sources of heat or fire away from magazines.
2. NO SMOKING in or near magazines.
3. Do not store or leave any combustible materials within 8 m (25 ft) of magazines.
Keep grass close to magazines cut very short.
4. Store explosives only in authorized explosives magazines.
5. Keep explosive magazines free from grit or dirt. Sweep magazines clean with a
whisk broom daily if magazines are used daily.
6. Store only authorized explosives in explosives magazines. (No metal tools or
equipment, no oil, paint, gasoline, etc.).
7. Never store explosives near a heat source, such as radiators, stoves, steampipes, etc.
8. Detonating cords are explosives and should be stored in explosives magazines.
9. Store detonators only in authorized detonator magazines.
10. Never store detonators in the same magazine as high explosives.
11. Keep detonator magazines clean and tidy on a daily basis if magazines are used
daily.
12. Do not store anything other than detonators in detonator magazines.
13. On receiving new stock, relocate current stock to the front of the magazine so
that oldest stock is always used first (FIFO = First-In-First-Out).
14. Do not overload magazines.
15. Stack cases so they cannot fall.
16. In loading, unloading or shifting cases, handle explosive materials as though
they were breakable goods. Do not throw, drop, jolt, slide or kick cases.
17. Magazines must be locked at all times and access to keys controlled.

Prevention of blasting accidents
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Preparation of charge

Priming of charge

1. Remove only the number of explosive cartridges required to perform the task
at hand.
2. Do not make up more charges than required to be loaded and fired in one shot.

1. Remove only the number of detonators required for the planned route or shots.
2. Prime the charge by inserting the detonator firmly into the detonator well or
into the punched primer hole.

3. Handle charges carefully. Do not drop or throw cartridges on the ground.
4. Use only an approved brass priming punch to make a cavity for the detonator.
Do not use screwdrivers or any other steel implements for punching.
5. Never place charges near exhausts.
6. Do not use undue force in punching. Do not hammer punches. Do not swing
axes or other steel implements at cartridges. Do not swing cartridges at sharp
objects. Do not spear cartridges with stinger-points.
7. NOTE: If powder appears too hard to punch by applying a reasonable amount
of steady pressure on the punch, report to your manager who will contact the
distributor or manufacturer.
8. If required to cut powder, do this only with an approved brass knife or stainless
steel knife. Cut only on a soft surface, such as the ground or on wood, (not on
a metal surface).
9. Clean up any fragments of powder, and properly dispose of them.
10. Never cut cartridges in magazines or day-boxes.

3. Never force the detonator into the charge. Enlarge the cavity if necessary on any
watergels, emulsions or nitroglycerine products, but never attempt to enlarge
the detonator well of cast booster charge.
4. Secure the detonator with tape if necessary.
5. Never prime charges in advance of your immediate requirements.
6. Never transport a primed charge on a vehicle, unless pre-approved.
7. Never drag primed charges by the detonator tube or fuse.

Blasting or launching
1.
2.
3.
4.
5.

Handling of detonators
1. Keep detonators away from open flame, sparks, or heat sources.
2. NO SMOKING.
3. Avoid impact on detonators. Do not attempt to pry detonators open to
investigate the contents.
4. Do not attempt to pull out tube or safety fuse from a detonator.
5. Be aware that synthetics, such as nylon, can generate static energy.
6. Ground yourself whenever possible to bleed away static charges prior to
handling detonators.
7. Minimize handling of detonators. Leave in containers until required. Do not
carry detonators in your pockets.
8. Do not handle detonators during electric storms.
9. Avoid unnecessary contact with any conductor of electricity, (fences, etc.).

Double check any initiation connections.
Never prime charges before the last practical time.
Withdraw all personnel to a safe distance and / or take cover before shooting.
Plan and beware of potential flying debris and avalanches from the resultant blast.
If there is a misfire wait the proper time before investigation (see AHJ regulations);
maintain guards and or other precautions until the misfire can be mitigated. Be sure
to document all misfires and record coordinates of all misfires that were either not
found or were located in areas that were too hazardous to retrieve at that time.

Use of detonating cords
1.
2.
3.
4.
5.
6.

Cut detonating cord only with approved non-sparking anvil type shears.
Tape or cap ends of cut cords to contain the explosive powder and to keep dry.
Never cut cords in magazines or day-boxes.
Never cut cords on a metal surface with a knife.
Never use any form of impact to cut cord.
Never use cords for any purpose other than an explosive related activities
(i.e. rope, bootlaces, tying parcels, securing equipment, belt, etc).
7. Be aware that most emulsions are not compatible with detonating cord.
8. Be aware that all DUO / Dual det well type cast primers are not meant to be used
in conjunction with detonating cords (through tunnel is too wide to reliably
detonate the cast primer).

Electrical storms
When electrical storm activity is suspected or observed, immediately suspend all
activities, and abandon (stash) all explosives in as safe a place as possible. Attempt to
mark that area in preparation for later retrieval. Attempt to choose a location where
they will be unlikely to be encountered by the general public. All personnel should
then find a safe location, preferably one where you can see still the general area where
you abandoned the explosives. Wait until the threat of electrical storm activities has
passed. When safe to do so, immediately recover and inventory all stashed explosives.
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Terms & Definitions
Air blast: The airborne shock wave generated by an explosive.
ANFO: A blasting agent (1.5D) containing no essential ingredients other than
prilled ammonium nitrate and fuel oil.
Armed or primed charge: An explosive cartridge that contains a detonator.
Authority having jurisdiction (AHJ): Any federal, state, provincial or local
regulatory agency governing the storage, use and documentation of avalanche
control explosives.
Avalanche blaster: A person authorized by the state to use explosives for
avalanche control purposes and meets the following requirements:
• Able to give and understand written and oral orders.
• In good physical condition and not addicted nor an abuser of narcotics, intoxicants,
or similar types of drugs including prescription drugs.
•Q
 ualified by reason of training, knowledge, and experience in the field of
transporting, handling, and use of explosives and shall be familiar with and comply
with all state and local laws and regulations pertaining to explosives.
•C
 an provide satisfactory evidence of competency in handling explosives and
perform in a reasonably safe manner the type of blasting that will be required.
•K
 nowledgeable and competent in the use of each type of blasting method and
procedure that the individual uses.
•C
 apable of working with explosives in adverse conditions (snow and blowing
snow) and should have a basic understanding of avalanche characteristics.
Avalauncher: A pneumatic cannon, which is used for avalanche control blasting.
It has a rotating base calibrated for pointing and the barrel is mounted on an
elevating mechanism. It uses compressed nitrogen gas to propel a projectile
containing an explosive charge and detonating means.
Blast area: Is generally defined as the area within the influence of flying rock,
gases, vibration, and concussion and at minimum extending at least 50 meters (165
feet) in all directions from a place where explosives are being prepared or fired, or
where unexploded charges are known or believed to be.
Blast site: Area where explosive material is handled during blasting operations,
including the perimeter at a distance of 50 feet in all directions from explosive
charges.
Blaster In Charge: The blaster in charge is held responsible for the consequences of
the blasting process. He/ she is a licensed blaster who is fully qualified in the blasting
process to be used including all aspects of storage, handling and use as recommended
by the manufacturer and as required by AHJ. He/ She shall be adequately trained and
experienced so as to be capable of recognizing hazardous conditions throughout the
blast site and has the authority to take prompt corrective action.
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Blasting agent: Any material or mixture, consisting of fuel and oxidizer intended
for blasting, not otherwise defined as an explosive; provided, that the finished
product, as mixed for use or shipment, cannot be detonated by means of a No. 8
test blasting cap (detonator) when unconfined.
Blasting cap (detonator): Any device containing an initiating or primary explosive
that is used for initiating detonation in another explosive material. A detonator may
not contain more than 10 grams of total explosives by weight, excluding ignition
or delay charges. The term includes, but is not limited to, electric blasting caps of
instantaneous and delay types, electronic detonators, blasting caps for use with
safety fuse, detonating cord delay connectors, and nonelectric instantaneous
and delay blasting caps which use detonating cord, shock tube, or any other
replacement for electric leg wires.
Brisance: The shattering power of an explosive material as distinguished from its
total work capacity.
Cap Crimper: A mechanical device for crimping the metallic shell of a fuse
detonator or igniter cord connector securely to a section of inserted safety fuse.
May be a hand or bench tool.
Cap sensitive: An explosive material which will detonate with an IME No. 8 TEST
DETONATOR when the material is unconfined.
Cast booster: A cast, extruded, or pressed solid high explosive which contains
wells or tunnels. Number 8 strength detonator or detonating cord sensitive. May
contain pentolite, TNT, composition B or similar type explosives.
CFR: Code of Federal Regulations.
Critical work Zone: Is defined as being 15 meters (50 ft) in all directions from
handling explosives, handling detonators, preparing charges, priming charges,
loading charges, and shooting charges. This zone applies 100% of the time to
open flames and / or smoking.
Date Code: A code, required by federal regulation (ATF), applied by manufacturers
to the outside shipping containers, and, in many instances, to the immediate
containers of explosive materials to aid in their identification and tracking.
Detonating cord (det cord): A flexible cord containing a center core of high
explosive which may be used to initiate other high explosives.
Dud: A blast or a specific charge that failed to detonate as planned.
Emulsion: An explosive material containing substantial amounts of oxidizer
dissolved in water droplets, surrounded by an immiscible fuel, or droplets of an
immiscible fuel surrounded by water containing substantial amounts of oxidizer.
Fuse Cap: A detonator which is initiated by a safety fuse; also referred to as an
ordinary blasting cap. Synonymous with BLASTING CAP.
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Notes
Fuse Cap Number 8: An IME No. 8 test detonator has 0.40 to 0.45 grams of
a PETN base charge pressed to a specific gravity of 1.4 g / cc and primed with
standard weights of primer, depending on manufacturer.
Fuse shunt (static staple): A staple between the blasting cap and the fuse to
prevent static electricity from initiating the cap.
Initiation: The start of deflagration or detonation in an explosive material.
Misfire: A blast or a specific charge that failed to detonate as planned.
No-Light: Failure of fuse igniter to ignite safety fuse.
Primer: The combination of a detonator and a detonator sensitive explosive
product used to initiate other explosives or blasting agents.
Pull wire fuse igniter: Pyrotechnic devices for the rapid and certain lighting of
safety fuse.
Sensitivity: A physical characteristic of an explosive material classifying its ability
to be initiated upon receiving an external impulse such as impact, shock, flame,
friction or other influence which can cause explosive decomposition.
Velocity of Detonation (VOD): The velocity at which a detonation progresses
through an explosive.
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Notes
Disclaimer
The information contained herein is based on experience and is believed to be accurate and up to date
as at the date of its preparation. However, uses and conditions of use are not within the manufacturer’s
control and users should determine the suitability of such products and methods of use for their purposes.
Neither the manufacturer nor the seller makes any warranty of any kind, express or implied, statutory
or otherwise, except that the products described herein shall conform to the manufacturer’s or seller’s
specifications. The manufacturer and the seller expressly disclaim all other warranties, INCLUDING,
WITHOUT LIMITATION, WARRANTIES CONCERNING MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, Under no circumstances shall the manufacturer or seller be liable for indirect, special,
consequential, or incidental damages including, without limitation, damages for lost or anticipated profits.

Copyright
The word Orica, the ring device and the Orica mark are trademarks of Orica group companies, avtrol,
Pentex, Cordtex, and Senatel Powerex are all trademarks of Orica Explosives Technology Pty Ltd.
ACN 075 659 353, 1 Nicholson Street, East Melbourne, Victoria, Australia. All copyright in these materials
belongs to Orica. This copyright is protected by Australian and international copyright laws.
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For contact information please visit our website
www.oricaminingservices.com

