The UTEP and ENAM Combined Explosives Tests

Theory

It is common knowledge to most seismologists that using higher velocity
explosives produces higher amplitude seismic waves. There is also the well-known
relationship that amplitude is proportional to the square root of charge weight. We
taken these ideas a step further and have a derived a simple expression relating the
seismic strength of a shot, S, to the parameters of the explosive and the
configuration of those explosives. §is proportional to seismic amplitude. This
relationship is independent of many of the other factors controlling seismic
amplitude, such as coupling, attenuation, scattering and geometric spreading. The
relationship is

S = P,W/pVl1

where Py is the initial pressure in the borehole, W is the charge weight, p is the
explosive density and / is the charge length.

Objectives of the UTEP Explosives Test

1. To further test the above relationship over a wider range of explosives than
in two previous tests.

2. While most conventional explosives appear to follow the above relationship,
aluminized explosives seem to generate much higher detonation pressures
than current theory would indicate. We want to find an effective detonation
pressure for aluminized explosives as measured from seismic amplitudes.

3. To test an engineering design to substitute aluminized pentolite for ten times
the amount of high velocity emulsion, while still producing the same seismic
amplitudes. This is applicable to crustal seismic shots.

Experimental Design of the UTEP Explosives Test

To avoid differences in coupling, attenuation and scattering we want to shoot
the entire experiment in a square 200 ft. on a side in area where the geology is
nearly flat lying and laterally homogeneous. Figure 1 shows the layout of the
shotholes for the combined UTEP/ENAM experiment (UTEP hole are 10-24).
Recording was done with RT-125A recorders (Texans) with 24-bit of sampling 4.5
Hz geophones at 500 Hz (2 ms). Table 1 contains the coordinates and specific
information for each hole.

Objectives of the ENAM Explosives Test

1. To optimize the choice of explosives for the ENAM-CSE (Eastern North
American Margin-Community Seismic Experiment).

2. Once an optimal explosive was chosen, engineer a method to economically
place this explosive in the subsurface. Figure 2 shows the crustal scale
seismic cartridge that was developed next to an industrial scale seismic
cartridge.



Experimental Design of the ENAM Explosives Test

As with the UTEP explosives test, the area chosen adjacent to the UTEP test
has nearly flat lying, laterally homogeneous geology. Figure 1 also shows the layout
of the ENAM shotholes (holes 1-9). Recording is done with the same array of RT-
125A recorders, which extended from the source to a distance of 5 km and another
array at Pn distance. Table 1 contains the coordinates and specific information for
each hole.
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Technical data sheets for each of the explosives are attached.

Figure 1. Layout of the UTEP and ENAM Combined Explosives Test. Shotholes (10-
24) were loaded with various explosives, including emulsion, seismic gelatin,
pentolite and aluminized pentolite, this was the UTEP portion of the test. Large
shotholes are for crustal scale shots (1-9) were loaded with various amounts of
pentolite, aluminized pentolite, and high velocity bulk emulsion. This was the the
ENAM part of the test. Each shotpoint is labelled with the amount and type of
explosive contained.



Figure 2. Industry size seismic cartridge on left. Crustal scale seismic cartridge on
right. Crustal scale cartridge holds 200 Ib. of emulsion at 1.25 g/cc.
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TECHNICAL INFORMATION
Nelson Brothers, LLC

PowerNelg, 1500 Specification

PowerNel 1500 is an ammonium nitrate / hydrocarbon emulsion blasting agent in the form of a
water-in-oil emulsion explosive. PowerNel 1500 can be used in packaged or bulk form, and it is
often used in combination with low cost ANFO in various proportions to meet individual blasting
needs. PowerNel 1500 is sensitized to insure effective performance when used under demanding
conditions.

PowerNelgy 1500 is manufactured to the following specifications:

PowerNelg 1500

Parameter Specification
DENSILY G/CC e 1.25 maximum’

ID/QAL ... 10.43 maximum’
Absolute Weight Strength cal/g ... 645°
Absolute Bulk Strength cal/cc.........ccoeeiiiiiiiiii e 806
Relative Bulk Strength (% ANFO)........ccccoiiiiiiiiienee e 109
Velocity of Detonation’ f/SEC ...........c.ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 19,000 — 20,000
Shelf Life (minimum, matrix only) .........cccccvveeeiiiiiiieee e, 1 year

PowerNel 1500 may be mixed with ammonium nitrate / fuel oil mixtures (ANFO) in any proportion.
Blends of PowerNel 1500 with ANFO have been tested to perform according to the following
data:

Blend ANFO  25/75 40/60 50/50 70/30
Density" g/cc 0.85 1.12 1.34 1.33 1.29
Absolute Strength Value cal/g 886 827 798 773 705
Absolute Bulk Strength cal/cc 753 935 1061 1020 910
Relative Bulk Strength (%ANFO) 100 124 141 135 117
Velocity of Detonation® ft/sec 12,900 14,000 15,200 16,100 18,700
Water Resistance None None Good Excellent Excellent

' At normal ambient temperature (approx 75 F)

% From TIGERWIN Program Code, version 4

% Measured velocities in 6.75 inch diameter borehole, 100% emulsion
4 Typical values, may vary with ANFO density

° Typical, averaged values in 6.75 inch borehole

PowerNel, and the PowerNel logo are registered trademarks of Nelson Brothers Management
Services, Inc.

Updated: 4/7/2008



TROJAN® GEOPRIME® dBX™ Technical 5@

High Performance Pentolite
Premium Seismic Energy Source
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TROJAN GEOPRIME dBX is a high energy, high performance pentolite seismic
explosive researched and engineered to increase elastic waves through improved
coupling between the explosive energy and the earth. In a new approach to
explosives application in geophysical exploration, TROJAN GEOPRIME dBX offers
high detonation velocity and superior low post-detonation gas production. TROJAN
GEOPRIME dBX produces improved seismic energy across the usable bandwidth
for superior final stack data as well as improved signal-to-noise ratios. In addition,
the specialized design of the TROJAN GEOPRIME dBX plastic shell allows charge
weight to be varied, as needed, by screwing the shells together. Designed by
geophysicists and Dyno Nobel explosives engineers, TROJAN GEOPRIME dBX is
the next generation of seismic explosives.

Application Recommendations

* NEVER use Dyno Nobel seismic explosive products and/or components with
explosive products and/or components made by other manufacturers.

+ ALWAYS use Dyno Nobel's Electric Super Seismic high strength detonator for
optimum results.

* Recommended temperature range is -40° C to 65° C (-40° F to 150° F). TROJAN
GEOPRIME dBX is unaffected by extremely low temperatures but detonators
produce less energy below -40° C (-40° F).

+ ALWAYS use built-in cap wells for seismic detonators. Two detonators are
recommended to minimize environmental issues with abandoned charges.

USE CAUTION WHEN SLEEP TIME IS ANTICIPATED
A loaded hole that is not shot immediately after the detonator tests

positive with a ShotPoint Tracker™ or other testing device could fail
for reasons beyond the control of the drill crew and product manu-
facturer. Reasons for failure could include but are not limited to
geologic shifting, lightning, vandalism, farmer or animal interference.

S-26-04-12-13

See Product Disclaimer on page 2

Information

Properties
Energy? (cal/g) 1,880
Gas Volume? (moles/kg) 20.5
Velocity®(m/sec) 7,300

(ft/sec) 23,950
Detonation Pressure® (Kbars) 227
Density (g/cc) 1.70
Water Resistance Excellent

a All Dyno Nobel Inc. energy and gas volume values are calculated using PRODET™, the
computer code developed by Dyno Nobel Inc. for its exclusive use. Other computer codes
may give different values.

¢Unconfined 57 mm diameter x 2 kg charge.

IMPORTANT!
Ignoring these warnings may result in injury or death!

e ALWAYS exercise extreme caution when approaching a shothole
that has not vented. Venting gases after detonation are common.
BLOWOUTS CAN INJURE OR KILL.

¢ NEVER attempt to alter the product by cutting, sawing or disassembly of
the package.

¢ NEVER drop load explosive into a borehole.

e NEVER attempt to dislodge explosives by pushing with a drill stem.

¢ NEVER unshunt electric detonators prior to use except to test with blasting
galvanometer.

e ALWAYS shunt electric detonators and/or the blast circuit after testing and
keep shunted until connected to blasting machine.

¢ NEVER use detonating cord to prime TROJAN GEOPRIME dBX.

e ALWAYS ask if you don’t know before proceeding.

Hazardous Shipping Description
Boosters, 1.1D, UN 0042

DYNO

Dyno Nobel

Groundbreaking Performance




TROJAN® GEOPRIME® dBX™

+ ALWAYS use two Electric Super Seismic detonators. A broken wire is the primary
cause of abandoned seismic charges so protect your investment, increase
performance and minimize liability. Require all personnel who handle or come into
contact with explosive materials to be fully trained in the proper storage, handling
and use of explosive products.

+ TROJAN GEOPRIME dBX maximum water depth is limited by the initiation system
used.

+ NEVER use TROJAN GEOPRIME dBX with detonating cord. Misfires may result.

Transportation, Storage and Handling

« TROJAN GEOPRIME dBX must be transported, stored, handled and used in
conformity with all applicable federal, state, provincial and local laws and regulations.
Stock should be rotated. Use older stock first. For recommended good practices in
transporting, storing, handling and using this product, see the booklet “Prevention
of Accidents in the Use of Explosive Materials” packed inside each case and the
Safety Library Publications of the Institute of Makers of Explosives. As with all high
explosives, cool, dry, well ventilated storage is recommended.

*+ TROJAN GEOPRIME dBX has a substantially unlimited shelf life when stored
between -40°C and 38° C (-40° F and 100° F) provided the product has not been
submerged in water. Product older than five years old should be inspected by a
qualified Dyno Nobel representative prior to use.

Undetonated Explosives

* Dyno Nobel’s policy is to provide the highest quality and most reliable explosives

Packaging
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Technical
Information

products and initiation systems possible for seismic exploration. To assure our
customers of the best commercial explosive products, Dyno Nobel has implemented
manufacturing processes and controls. Dyno Nobel recommends the use of two
Electric Super Seismic detonators. A broken detonator leg wire is the prime cause
of undetonated seismic charges. Protect your investment in seismic exploration by
requiring training on the proper use of explosive materials for all who handle, use or
have contact with explosive materials.

» The user of this product (or any other explosive product) should not abandon
undetonated charges in the ground. Abandoning undetonated charges constitutes
misuse of the product for which Dyno Nobel and its subsidiaries are not responsible.

Bioremediation Technology

The Ensign-Bickford Company developed and patented the bioremediation technology

which involves casting millions of freeze-dried microorganisms (along with nutrients for

those microorganisms) directly into the TROJAN GEOPRIME dBX seismic booster
during production. When these naturally occurring organisms are submerged in water,
they become activated, as designed, and begin to slowly biotransform the undetonated

TROJAN GEOPRIME dBX. When the biotransformation is complete, the compounds

are no longer explosive. Complete and continuous submersion in water is required to

sustain the bioremediation process. In addition, the process is dependent on various
other factors and environmental conditions. For these reasons. Dyno Nobel makes no
claim as to the effectiveness of the biotransformation process or the duration of time

required to complete it.
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TROJAN GEOPRIME dBX is packaged in highly visible plastic cartridges with positive coupling available where increased charge weights are desired.

Dyno Nobel Package Case Count Case Dimensions
Part Number* Nominal Unit Size Style Units per Case Gross Case Weight Centimeters Inches

DB0165 36 mm (1.43in) x .165 kg (0.36 Ib) Paper 95 17.0kg/37.41b 42 x 33 x 14 16.5x13.25x 5.5
DB0250 41 mm (1.6 in) x .25 kg (0.55 Ib) Paper 72 18.6 kg/41.01b 42 x 33 x 14 16.5x 13.25x5.5
DB0500 57 mm (2.3 in) x 0.5 kg (1.1 Ib) Plastic 30 17.0 kg/37.41b 85.75 x32.4 x12.7 33.75x12.75x 5
DB1000 57 mm (2.3 in) x 1.0 kg (2.2 Ib) Plastic 20 21.3kg/46.91b 85.75 x32.4 x12.7 33.75x12.75x 5
DB2000 57 mm (2.3 in) x 2.0 kg (4.4 Ib) Plastic 10 20.8 kg /45.8 Ib 85.75 x 324 x12.7 33.75x12.75x 5
DB2500 57 mm (2.3 in) x 2.5 kg (5.5 Ib) Plastic 10 26.0kg/57.01b 85.75 x32.4 x12.7 33.75x12.75x 5

* For Canadian part numbers, add a “C” at the end (i.e., DB0500C)

Product Disclaimer Dyno Nobel Inc. and its subsidiaries disclaim any warranties with respect to this product, the safety or suitability thereof, or the results to be obtained, whether express or

implied, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND/OR OTHER WARRANTY. Buyers and users

assume all risk, responsibility and liability whatsoever from any and all injuries (including death), losses, or damages to persons or property arising from the use of this product. Under no circumstances

shall Dyno Nobel Inc. or any of its subsidiaries be liable for special, consequential or incidental damages or for anticipated loss of profits.

Dyno Nobel Inc.

2795 East Cottonwood Parkway, Suite 500, Salt Lake City, Utah 84121 USA

Phone 800-732-7534

Fax 801-328-6452

Web www.dynonobel.com

DYNO

Dyno Nobel

Groundbreaking Performance
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TROJAN® GEOPRIME® Technical @

Information
Bioremediation Technology in Pentolite

Properties

Energy? (cal/g) 1,500

Gas Volume? (moles/kg) 27.9

Velocity®(m/sec) 7,500

(ft/sec) 24,600

Product Description Detonation Pressure® (Kbars) 230
TROJAN QEOPRIME is a high energy, highly reliable, s.eismic explqsive containing Density (g/cc) 1.63
patented bioremediation technology (see back for detailed explanation) and made Water Resist Excellent
from the highest quality PETN and other high explosive materials ensuring reliability, ater Resistance xcefien
consistency and durability. TROJAN EOPRIME provides consistent energy release 2 All Dyno Nobel Inc. energy and gas volume values are calculated using PRODET™, the
in all extreme seismic environments regardless of hydrostatic pressure or borehole computer code developed by Dyno Nobel Inc. for its exclusive use. Other computer codes
depths. The specialized design of the Geoprime plastic shell allows charge weight to may give different values.

be varied, as needed, by screwing the shells together. “Unconfined 57 mm diameter x 2 kg charge.

Application Recommendations

* NEVER use Dyno Nobel seismic explosive products and/or components with . _IMPORTANT! ..
explosive products and/or components made by other manufacturers. Ignoring these warnings may result in injury or death!
» ALWAYS use the Dyno Nobel Electric Super Seismic high strength detonator for e ALWAYS exercise extreme caution when approaching a shothole
optimum results. that has not vented. Venting gases after detonation are common.
 Recommended temperature range is -40°C to 65°C (-40°F to 150°F). Geoprime BLOWOUTS CAN INJURE ORKILL.
is unaffected by extremely low temperatures but detonators produce less energy * NEVER attempt to alter the product by cutting, sawing or disassembly of

below -40°C (-40°F). the package. -
* ALWAYS use built-in cap wells for seismic detonators. Two detonators are :E&EE d:top Io?? %)fplloglve mtol a poregole. hi ith a drill st
recommended for insurance and reliability where extreme environmental conditions attempt fo dislodge explosives by pushing with a dri stem.
: ¢ NEVER unshunt electric detonators prior to use except to test with blasting
or prolonged exposure periods are encountered.

. . . . galvanometer.
* Maximum water depth is 92 meters (300 feet; 125 psi) for 6 months. o ALWAYS shunt electric detonators and/or the blast circuit after testing and

* NEVER use GEOPRIME with detonating cord. Misfires may result. keep shunted until connected to blasting machine.
e NEVER use detonating cord to prime TROJAN GEOPRIME.
USE CAUTION WHEN SLEEP TIME IS ANTICIPATED o ALWAYS ask if you don’t know before proceeding_

A loaded hole that is not shot immediately after the detonator tests
positive with a ShotPoint Tracker™ or other testing device could fail
for reasons beyond the control of the drill crew and product manu-
facturer. Reasons for failure could include but are not limited to
geologic shifting, lightning, vandalism, farmer or animal interference.

Hazardous Shipping Description
Boosters, 1.1D, UN 0042 EX-2005120120

DYNO

S-29-04-12-13 Dyno Nobel

Groundbreaking Performance

See Product Disclaimer on page 2



TROJAN® GEOPRIME®

Transportation, Storage and Handling

+ TROJAN GEOPRIME must be transported, stored, handled and used in conformity
with all applicable federal, state, provincial and local laws and regulations. Stock
should be rotated. Use older stock first. For recommended good practices in
transporting, storing, handling and using this product, see the booklet “Prevention
of Accidents in the Use of Explosive Materials” packed inside each case and the
Safety Library Publications of the Institute of Makers of Explosives. As with all high
explosives, cool, dry, well ventilated storage is recommended.

+ TROJAN GEOPRIME has a substantially unlimited shelf life when stored between
-40°C and 65° C (-40° F and 150° F) provided the product has not been submerged
in water. Product older than five years old should be inspected by a qualified Dyno
Nobel representative prior to use.

Undetonated Explosives

» Dyno Nobel’s policy is to provide the highest quality and most reliable explosives
products and initiation systems possible for seismic exploration. To assure our
customers of the best commercial explosive products, Dyno Nobel has implemented
manufacturing processes and controls. When difficult drilling conditions are
encountered or when rough loading conditions exist, Dyno Nobel recommends the
use of two (2) Electric Super Seismic detonators. A broken detonator leg wire is the

Packaging
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SEI

prime cause of undetonated seismic charges. Protect your investment in seismic
exploration by requiring training on the proper use of explosive materials for all who
handle, use or have contact with explosive materials.

» The user of this product (or any other explosive product) should not abandon
undetonated charges in the ground. Abandoning undetonated charges constitutes
misuse of the product for which Dyno Nobel and its subsidiaries are not responsible.

Bioremediation Technology

The Ensign-Bickford Company developed and patented the bioremediation technology
which involves casting millions of freeze-dried microorganisms (along with nutrients for
those microorganisms) directly into the TROJAN GEOPRIME seismic booster during
production. When these naturally occurring organisms are submerged in water, they
become activated, as designed, and begin to slowly biotransform the undetonated
TROJAN GEOPRIME. When the biotransformation is complete, the compounds are no
longer explosive. Complete and continuous submersion in water is required to sustain
the bioremediation process. In addition, the process is dependent on various other
factors and environmental conditions. For these reasons, Dyno Nobel makes no claim
as to the effectiveness of the biotransformation process or the duration of time required

to complete it.

TROJAN GEOPRIME is packaged in highly visible plastic cartridges with positive coupling available where increased charge weights are desired.

Dyno Nobel Nominal Package Case Count Case Dimensions Case Dimensions

Part Number* Unit Size Style Units per Case Centimeters Inches
GEO0500 57 mm (2.25in) x 0.5 kg (1.1 Ib) Plastic 30 85.75 324 12.7 33 % 12% 5
GE1000 57 mm (2.25in) x 1.0 kg (2.2 Ib) Plastic 20 85.75 32.4 12.7 33 % 12% 5
GE2000 57 mm (2.25 in) x 2.0 kg (4.4 Ib) Plastic 10 85.75 32.4 12.7 33 % 12% 5
GE2500 57 mm (2.25in) x 2.5 kg (5.5 Ib) Plastic 10 85.75 324 12.7 33 % 12 % 5

* For Canadian part numbers, add a “C” at the end (i.e., GE0500C)

Product Disclaimer Dyno Nobel Inc. and its subsidiaries disclaim any warranties with respect to this product, the safety or suitability thereof, or the results to be obtained, whether express or
implied, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND/OR OTHER WARRANTY. Buyers and users
assume all risk, responsibility and liability whatsoever from any and all injuries (including death), losses, or damages to persons or property arising from the use of this product. Under no circumstances
shall Dyno Nobel Inc. or any of its subsidiaries be liable for special, consequential or incidental damages or for anticipated loss of profits.

Dyno Nobel Inc.
2795 East Cottonwood Parkway, Suite 500, Salt Lake City, Utah 84121 USA
Phone 800-732-7534  Fax 801-328-6452  Web www.dynonobel.com
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VIBROGEL®

Seismic Extra Gelatin
Nitroglycerin Dynamite

Product Description

VIBROGEL is a high density, high velocity, high energy gelatin dynamite available in
either a plastic or paper tube shell that has been in use in the geophysical industry
for more than 80 years. VIBROGEL produces a sharp pulse of seismic energy and
detonates completely at high velocity.

USE CAUTION WHEN SLEEP TIME IS ANTICIPATED
A loaded hole that is not shot immediately after the detonator tests
positive with a ShotPoint Tracker™ or other testing device could fail
for reasons beyond the control of the drill crew and product manu-
facturer. Reasons for failure could include but are not limited to
geologic shifting, lightning, vandalism, farmer or animal interference.

Application Recommendations

+ NEVER use Dyno Nobel seismic explosive products and/or components with
explosive products and/or components made by other manufacturers.

+ ALWAYS use the Dyno Nobel Electric Super Seismic high strength detonator for
optimum results.

* Recommended temperature range is 40°C to 65°C (-40°F to 150°F). VIBROGEL
is unaffected by extremely low temperatures but detonators produce less energy
below -40°C (-40°F).

» VIBROGEL is not recommended for extended wet hole use / sleep time. Please
contact your Dyno Nobel Representative for additional details.

S-02-10-29-12

See Product Disclaimer on page 2
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Information
Properties

Energy? (cal/g) 1,250
Gas Volume?® (moles/kg) 26
Velocity®(m/sec) 6,100
(ft/sec) 20,000
Detonation Pressure® (Kbars) 133
Density (g/cc) 1.43
Water Resistance Limited

2 All Dyno Nobel Inc. energy and gas volume values are calculated using PRODET™,
the computer code developed by Dyno Nobel Inc. for its exclusive use. Other computer
codes may give different values.

®Unconfined 57 mm diameter x 2 kg charge.

IMPORTANT!
Ignoring these warnings may result in injury or death!

ALWAYS exercise extreme caution when approaching a shothole

that has not vented. Venting gases after detonation are common.

BLOWOUTS CAN INJURE OR KILL.

NEVER attempt to alter the product by cutting, sawing or disassembly of the

package.

¢ NEVER drop load explosive into a borehole.

NEVER attempt to dislodge explosives by pushing with a drill stem.

ALWAYS shunt electric detonators and/or the blast circuit after testing and

keep shunted until connected to blasting machine.

e NEVER unshunt electric detonators prior to use except to test with blasting
galvanometer.

e ALWAYS ask if you don’t know before proceeding.

Hazardous Shipping Description
Explosive, Blasting, Type A 1.1D UN 0081 II

DYNO

Dyno Nobel
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VIBROGEL®

+ For optimum results, the seismic detonator should always be placed in the capwell
and interlocked between charges or between the charge and the anchoring device.
Two detonators are recommended for insurance and reliability where extreme
environmental conditions are encountered.

When using paper tube shells or whenever the plastic shells are used as single
unit charges and without an anchoring device or protective loading device, it is
recommended that the charge be side primed at a point about half the cartridge
length. To side prime, use an approved powder punch and punch on a downward
angle (not across cartridge). Care should be taken to insert the seismic detonator
so that the base of the detonator comes to rest nearest the center of the charge
diameter (not against the shell wall) and so that only the detonator leg wires are
exposed. Always double half-hitch the leg wires to secure the detonator to the
charge.
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Transportation, Storage and Handling
* The user of this product (or any other explosive product) should not leave or abandon

undetonated charges in the ground. The leaving or abandoning of undetonated
charges constitutes misuse of the product for which Dyno Nobel and its distributors
are not responsible.

VIBROGEL must be transported, stored, handled and used in conformity with all
applicable federal, state, provincial and local laws and regulations.

For maximum shelf-life, VIBROGEL must be stored in cool, dry and well-ventilated
magazines. If stored properly, VIBROGEL has a shelf life of 12 months from date
of manufacture. Dynamite that is stored under warm wet and/or humid conditions
can deteriorate quickly, minimizing shelf-life. Dynamite inventory should always
be rotated by using the oldest materials first. For recommended good practices in
transporting, storing, handling and using this product, see the booklet “Prevention
of Accidents in the Use of Explosive Materials” packed inside each case and the
Safety Library publications of the Institute of Makers of Explosives.

Packaging

Diameter Cartridge Weight Cartridge Cartridges Case Weight Case Dimensions Case Dimensions

mm (in) kg (Ib) Type per Case kg (Ibs) Centimeters Inches
27 mm (1.00in) 0.125 kg (0.25 Ib) Tube Shell 160 20 kg (44 Ibs) 43 x 35x 22 17% x 13% x 7"a
50 mm (2.00 in) 0.25kg (0.50 Ib) Tube Shell-T @ 80 20 kg (44 Ibs) 39x32x22 15%4x 122 x 8%
50 mm (2.00 in) 0.50 kg (1.10Ib) Tube Shell-T @ 40 20 kg (44 Ibs) 40 x 32 x 20 15%4x 12% x 7%
50 mm (2.00 in) 1.0kg (2.201b) Tube Shell-T @ 20 20 kg (44 Ibs) 39x32x22 15%4ax 122 x 8%
50 mm (2.00 in) 1.5kg (3.301b) Tube Shell-T @ 12 18 kg (40 Ibs) 58 x 39 x 12 23x15 x4%
50 mm (2.00 in) 20kg (4.401b) Tube Shell 10 20 kg (44 Ibs) 43x35x18 17% x 13% x 7V
60 mm (2.36 in) 1.0kg (2.20 Ib) Plastic Shell 20 20 kg (44 Ibs) 43 x35x 18 17% x 12% x 7%
60 mm (2.36in) 20kg (4.401b) Plastic Shell 10 20 kg (44 Ibs) 72x30x12 28Y x 1% x 4%
All metric sizes are

non-standard aTwine Shells

Product Disclaimer

Dyno Nobel Inc. and its subsidiaries disclaim any warranties with respect to this product, the safety or suitability thereof, or the results to be obtained, whether express or
implied, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND/OR OTHER WARRANTY. Buyers and users
assume all risk, responsibility and liability whatsoever from any and all injuries (including death), losses, or damages to persons or property arising from the use of this product. Under no circumstances
shall Dyno Nobel Inc. or any of its subsidiaries be liable for special, consequential or incidental damages or for anticipated loss of profits.

Dyno Nobel Inc.

2795 East Cottonwood Parkway, Suite 500, Salt Lake City, Utah 84121 USA

Phone 800-732-7534

Fax 801-328-6452

Web www.dynonobel.com

DYNO

Dyno Nobel

Groundbreaking Performance



DYNOSPLIT® ARCTIC Technical

Small Diameter Detonator Sensitive
Continuous Packaged Emulsion

R -

Product Description

DYNOSPLIT ARCTIC is a detonator sensitive, perchlorate free, packaged emulsion
explosive product produced in a continuous cartridge form specifically for presplitting
applications in extremely cold climates. DYNOSPLIT ARCTIC is crimped every 400
mm (16 in) and externally traced the entire length with 17 g/m (80 gr/ft) detonating
cord and high tensile strength twine. The decoupled continuous explosive column
provides consistent borehole pressure along the entire loaded borehole zone during
detonation, resulting in a uniform tensile shearing effect. DYNOSPLIT ARCTIC can
be cut to fit the desired load length or spliced to increase the load length.

Application Recommendations

* DYNOSPLIT ARCTIC is recommended for use with a high strength electric,
electronic or nonelectric detonator or the appropriate core load detonating cord.

* When initiating with a detonator, ALWAYS attach the detonator directly to the

extrernal trace detonating cord on the DYNOSPLIT ARCTIC packaged emulsion.

When initiating with detonating cord, ALWAYS use 5.3 g/m (25 gr/ft) detonating

cord or higher and connect directly to the external trace detonating cord with a

square (reef) knot.

DYNOSPLIT ARCTIC will perform in temperatures as low as -40°C (-40°F). If

temperatures are lower than -40°C (-40°F), ALWAYS allow DYNOSPLIT ARCTIC

to warm up to at least -40°C (-40°F). after loading boreholes and before initiation.

P-36-10-02-13

See Product Disclaimer on page 2
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Information

Properties
Density (g/cc)Avg 1.15
Energy? (cal/g) 1,000
(cal/cc) 1,161
Relative Weight Strength?®® 1.14
Relative Bulk Strength?® 1.61
Velocity® (m/s) 5,900
(ft/s) 19,350
Detonation Pressure® (kbars) 100
Gas Volume? (moles/kg) 38
Weight / Length (kg/m) 1.58
(Ibs/ft) 1.07
Water Resistance Excellent

a All Dyno Nobel Inc. energy and gas volume values are calculated using PRODET™, the
computer code developed by Dyno Nobel Inc. for its exclusive use. Other computer codes
may give different values.

b Unconfined @ 57 mm (2% in) diameter; emulsion only. Actual VOD of DYNOSPLIT
ARCTIC is dependent on VOD of detonating cord = ~6,800 m/sec (22,300 f/s).

Hazardous Shipping Description
Explosive, Blasting, Type E 1.1D UN 0241 ||
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DYNOSPLIT® ARCTIC Technical

Information

Transportation, Storage and Handling Packaging
* DYNOSPLIT ARCTIC must be transported, stored, handled and used in conformity

with all applicable federal, state, provincial and local laws and regulations. Diameter | Weight / Length Length Chubs | Case Weight
* Packaged emulsions have a minimum shelf life of one (1) year when stored at mmx | inx per

temperatures between -18°C and 38° C (0°F and 100°F). Explosive inventory should 400 16 | kg/m | lbsiit m ft Case kg Ib

be rotated. Avoid using new materials before the old. For recommended good

practices in transporting, storing, handling and using this product, see the booklet 45 1.75 1.58 1.07 13.1 43 30 209 46

“Prevention of Accidents in the Use of Explosive Materials” packed inside each case

Note: All weights and di i imate.
and the Safety Library Publications of the Institute of Makers of Explosives. ote: AT WEIg's and dimensions afe approximate

Material Number: QG80145131

Case Dimensions

45.1x36.2x254 cm 17.75x14.25x10.0 in

Pallet Dimensions
91 x109 cm 36 x43in

Cases / Pallet

42 Cases / Pallet

Product Disclaimer Dyno Nobel Inc. and its subsidiaries disclaim any warranties with respect to this product, the safety or suitability thereof, or the results to be obtained, whether express or
implied, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND/OR OTHER WARRANTY. Buyers and users
assume all risk, responsibility and liability whatsoever from any and all injuries (including death), losses, or damages to persons or property arising from the use of this product. Under no circumstances
shall Dyno Nobel Inc. or any of its subsidiaries be liable for special, consequential or incidental damages or for anticipated loss of profits.

DYNO

Dyno Nobel Inc. Dyno Nobel

2795 East Cottonwood Parkway, Suite 500, Salt Lake City, Utah 84121 USA )
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