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1.  IDENTIFICATION OF PREPARATION AND COMPANY

Product: SURELINE NON-ELECTRIC SHOCK-TUBE DOWNLINE DETONATORS (In-hole Detonators), SURFACE CONNECTOR ASSEMBLIES (Trunkline Delays) and LEAD-IN-LINES (hereafter referred to as the Sureline Initiation System, or SIS for short)
The SIS comprises three products that are used in conjunction with one-another; they should be considered a Sureline initiation system. All of the products contain non-electric shock-tube, plastic connectors and crimped delay detonator shells (caps) of firing times between 0 and 500 milliseconds. Note that these products are not substances.
Shock-tube is a plastic tube (polyethylenes and flexible ionomer resins) internally coated with a chemical mixture as the means to very rapidly transmit (~2,000m/s) a shock signal from one point to another. It is primarily used as the signal transmission mechanism for commercial non-electric detonators so that the safety and efficiency of the delay blasting process can be enhanced. The product  is not considered as an explosive when  unattached from a detonator. The UK Health & Safety Executive classify the Shock tube under normal conditions of use as completely inert and non hazardous
Delay detonator shells are crimped on to the Sureline shock-tube. These products are considered as explosive falling within UN Dangerous Goods, Class 1 and should not be handled or used by those not trained to do so.
Supplier:

Explosive Developments Ltd.




Halifax Way

Pocklington Industrial Estate




Pocklington




YORK YO42  1NP

Telephone:

01759 305568
Fax:


01759 304873

E-mail:

info@explosive-developments.co.uk
Emergency Tel:
+353(0)499 527100
2.  COMPOSITION / INFORMATION ON INGREDIENTS

Hazardous Components of Sureline Shock-tube


Proportion:

Classification:

Risk Phrases:

HMX



>0.2%;<1.0%

E, Xn


R2, R20/21/22
CAS


2691-41-0



Einecs


220-260-0
Aluminium


>0.02%;<0.10%
Xi


R10, R15
CAS


7429-90-5
Einecs


231-072-3


Hazardous Components of Delay Detonator Shells

 

Proportion/Mass:
Classification:

Risk Phrases:

PETN



Up to 1.00g

E


R3



CAS


78-11-5

Einecs


201-084-3

Lead Azide
Up to 0.15g

E, T, N


R3, R20/22, R33, 





Repr Cat 1

R50/53, R61, R62




Repr Cat 2

CAS


13424-46-9

Einecs


236-542-1
Lead Oxides


Up to 1.00g

T, N, Xn

R20/22, R33, 







Repr Cat 1

R50/53, R61, R62






Repr Cat 3

CAS


1314-41-6
Einecs


215-235-6
Barium Chromate
Trace


O, T, N

R8, R43, R49, 







Carc Cat 2

R50/53
CAS


10294-40-3
Einecs


233-660-5
Zirconium powder
Trace


F


R15, R17
CAS


7440-67-7

Einecs


215-235-6

Note that PETN is the base charge of the delay detonator shell, lead azide is used as the priming or base charge and oxides of lead, ferro silicon, barium sulphate and zirconium comprise the delay composition. 
Non- Hazardous Components of Sureline Shock-tube



Proportion:

Classification:

Risk Phrases:

Ionomer


>50%;<99%

Non-hazardous




CAS 




Einecs


 

Polyethylene


<50%


Non-hazardous




CAS 

Einecs 




Masterbatch


<2.0%


Non-hazardous




CAS

Einecs

Other Non-Hazardous Components of SIS

Proportion:

Classification:

Risk Phrases:

Aluminum shell
Up to 2.00g

Non-hazardous

CAS

Einecs

Rubber plug

Up to 2.00g

Non-hazardous

CAS

Einecs

Plastic connector
Up to 18.00g

Non-hazardous
CAS

Einecs

Various labels
<1.00g


Non-hazardous

CAS

Einecs
3.  HAZARDS IDENTIFICATION

The SIS comprises commercial explosives of UN Class 1. These products are designed to explode under certain defined conditions. They may detonate if involved in a fire with a risk of a mass explosion and projection of debris.

All products destined for eventual use in commercial blasting and military applications should be treated with respect and kept away from children; always consider the risk of inadvertent signal transmission within the shock-tube by way of shock, friction, fire or other sources of ignition. Delay detonator shells have been known to explode through impact and very high temperatures. Do not tamper with the product or allow it to be subjected to impact or friction and excessive pulling loads. Comply with the Safety Library Publication No.4 “Warnings and Instructions” as adopted by the USA Institute of Makers of Explosives.

The chemical mixtures within the shock-tube and delay detonator shells are potentially harmful if inhaled, or swallowed in significant quantities, and harmful and irritant in contact with the skin. There is negligible risk of exposure in normal circumstances as the chemicals are totally enclosed. SIS is not combustible at ambient temperatures and pressures.
4. FIRST-AID MEASURES

Immediate medical help should not be required by common usage of the product. The following instructions refer only to exposure of the mixture of substances within the shock-tube and delay detonator shells; not to the product as supplied. Do not tamper, cut or open any components of the SIS. If there is a release of the SIS’s contents and if any health concerns appear or in case of doubt, inform a doctor and provide him with this MSDS. If a person is unconscious, place the afflicted into the stabilised position on the hip with the head slightly swept back.
Eye contact:
Remove any contact lenses and irrigate the eyes with flowing water or a mild saline solution at once and continuously for 15 minutes. Consult medical staff as eye irritation and conjunctivitis could occur locally. 
Skin contact:
Wash off immediately with soap and water, some chemicals can be absorbed through the skin. Remove contaminated clothing and launder clothing before re-use. If irritation persists, seek medical advice.

Ingestion:
Wash out mouth with water and drink two or more glasses of water (only when there are no convulsions). Do not induce vomiting but consult medical personnel as irritation of the alimentary tract could occur.
Inhalation:
Remove patient from exposure and remove contaminated clothing and loosen all remaining clothing. Keep the patient warm, in a comfortable position and at rest until fully revovered. If the patient finds difficulty in breathing then check for obstructions of the air passages. Artificial respiration should only be given by qualified medical personnel, unless the patient stops breathing. Irritation of the airways mucosa can occur. Obtain medical attention if serious ill effects are evident.

Physician:
Rinse nose, mouth and throat with water. SIS are explosives and therefore handle with extreme care.

Note that long-term exposure to detonation fumes in poorly ventilated areas, such as underground, can result in lead and nitrous oxide poisoning.  In such circumstances always remove the victim from exposure, loosen clothing and seek further medical advice if effects persist.
5. FIRE-FIGHTING MEASURES

SIS are explosive materials and avoid all ignition sources, stray currents and potential for extreme shock. Fire presents the principal risk to safety due to the very real possibility of burning to detonation. Burning can also be vigorous with small localised detonations and projection of small fragments with effects usually confined to the immediate vicinity of the packages. 
In a very small fire (less than paper waste-bin size), if any component of the SIS is not yet burning and it is judged safe to do so by a competent person, attempt to extinguish the fire with foam, water or water-based extinguishers. Failing that remove as much as possible of the SIS to a safe distance. The danger from a small fire is progression to a large fire and detonation.
In a major fire of more than one carton of SIS products, and if any material appears to be burning, evacuate the area immediately. Consider initial isolation of at least 30 meters in all directions. Some gaseous oxides of carbon or nitrogen may be present. In circumstances where the packaging and downhole detonators appear to be well on the way to burning then do not attempt to extinguish the fire and evacuate the area to at least 100m.  Contact the emergency services. The fire can be fought with normal precautions but fire fighters must wear self contained breathing apparatus. Water can be used but aluminium contact with water can liberate low quantities of highly flammable gases.
Incomplete combustion can release small quantities of toxic substances such as lead compounds.

Extinguishing media:
Foam and water or water-based extinguishers and extinguishing powders. 
Special protective clothing:
Wear positive pressure self-contained breathing






apparatus and protective fire-fighting clothing






(includes fire-fighting helmet, coat, trousers,






boots and gloves). Eye protection is advised.
Special exposure hazards:
Toxic fumes, mainly carbon monoxide and nitrogen oxide, will be evolved on burning. There will be products of plastic decomposition. On detonation – projectiles from exploding detonators, lead fumes, oxides of nitrogen and carbon monoxide
6.  ACCIDENTAL RELEASE MEASURES

Exclude anyone not involved in dealing with any accidental release. In the case of an accident in transport on a public road contact the Police. 
Personal precautions:
Personnel should wear suitable protective clothing and equipment, safety glasses are suggested.
Environmental precautions:
Do not allow product to enter ponds, watercourses, soil or drains.
Spill clean-up methods:
Pick up product carefully, mechanically if possible, and gather the collected material in well closed non-combustible bins and seal the contents in labelled containers for disposal. Wash down the area with a detergent and copious quantities of water, avoiding water courses and drains. Do not reuse any products exposed to fire or explosion.

7.  HANDLING AND STORAGE
Contact with chemicals and fuels is best avoided. Storage must be in a detonator magazine or store which is well ventilated. Keep products at least 10.0m away from any combustible materials such as oils and diesel.
Usage/Handling precautions:
SIS should only be handled by trained and competent personnel. Keep away from heat, flame, ignition sources and strong shocks. Situations should be avoided whereby SIS could fall from a great height or be entangled in equipment. In particular do not drive over SIS. Handle with care. Wear eye protection. 
Storage precautions:
Store between -30ºC and +40ºC, avoid extremes of temperature of over 50(C and of excessive humidity. Store only in the original package and keep closed at all times. Do not store with explosives of different Compatibility Groups, i.e. high explosives Group D. If there are signs of deterioration then contact should be made with EDL or the local supplier.


Prolonged heating at temperatures above 50 (C can lead to product deterioration. Product which has deteriorated badly is unsuitable for further use. Store away from drugs, animal feeds and human foodstuffs. Store in magazines to an appropriate electrical classification. Place out of reach of children.
Sureline NON-ELECTRIC SHOCK-TUBE DOWNLINE DETONATORS (In-hole Detonators), SURFACE CONNECTOR ASSEMBLIES (Trunkline Delays) and LEAD-IN-LINES, under the right conditions (cool, dry and well-ventilated locations), can be stored practically indefinitely. However, EDL recommends a maximum period at the customer of one year. 
8.  EXPOSURE CONTROLS / PERSONAL PROTECTION

Always ensure adequate ventilation. Contaminated clothing or protective equipment should be washed and cleaned before storage or re-use. Avoid contact with skin and eyes. Hands should always be washed before eating or drinking. Never smoke near reactive materials nor within the vicinity of SIS. It is recommended that users of explosive materials be familiar with the Institute of Makers of Explosives Safety Library Publications.

Hand protection:


Use rubber gloves.
Eye protection:
Wear glasses or goggles if considered necessary (BS EN 166-Class 1).

Workplace Exposure Limits:
Aluminium has a workplace exposure limit of 4mg/m3 for respirable dust, or 10mg/m3 for inhalable dust EH40 Workplace Exposure Limits. Lead 0.15mg/m³ (8 hour TWA). If in doubt, always remove individuals to fresh air and contact a medical practioner.
For further information on particular chemicals and their compounds, i.e. the mixtures of substances within the detonator shell, their permissible exposure limits, limiting values of Biologic Exposure Tests, exposure limits set by the Working Environment Association, please refer to the Safety Data Sheet for Non-Electric Elemented Detonators – type INDETSHOCK/SHOCKSTAR provided by Austin Detonator. They can be contacted on +420-571-404-170 or via josef.langpaul@austin.cz. 
9.  CHEMICAL AND PHYSICAL PROPERTIES

Physical Properties
Appearance/physical state:
The delay detonator shell is an aluminium tube closed at one end with a rubber sealing plug at the other, crimped and holding in place the flexible plastic tubing with an extremely fine silverish coating on the interior walls of the tube. The tube contains pressed explosives and delay composition charges. Some products may have the aluminium shell encased in a plastic moulding (connector block). All components are solid
Odour:
None
Colour:
Plastic shock-tube is generally red, blue, day-glow orange or green, or pale natural yellows and greens. The delay detonator shell is aluminium colour. The connector blocks can be any colour.
Solubility:
Negligible


Bulk density:
Surlyn and polyethylene generally around 0.95g/l. The 7.5mm diameter shell of length ? to ?mm generally weighs just over 1.00g.
Melting/Autoignition point:
Not applicable

Flash point:
Not applicable

Flammability:
Not applicable

Vapour density:
Not applicable
Conductivity, viscosity, etc:
Not applicable

Sensitivity to impact:

Explosive



Sensitivity to friction:

Yes
Explosive properties:
Incorporates explosives charges; decomposition/ignition temperature above 80ºC
Chemical Properties
This issue has been adequately covered above: the explosive materials are

sealed in place within the SIS and contact with the individual chemicals is

extremely unlikely. The major hazard lies in the SIS’s explosive properties. Acids and bases may cause corrosion of the shock-tube and shells and expose their contents.
10.  STABILITY AND REACTIVITY

Stability:
The SIS products are stable under normal conditions of use. All products are approved by the HSE as Authorised Explosives. Contact with individual chemicals is extremely unlikely. However, detonation can occur from impact, friction, excessive heat or by intense electrical energy. There is a high level of immunity from static electricity, stray currents and electromagnetic radiation effects.

Conditions to Avoid:

Heating above 80ºC; avoid prolonged storage in excess of 50ºC. Store in cool and dry conditions. Avoid very high hydrostatic pressures, i.e. holes deeper than 50m. Avoid impact, friction and open flames. Avoid excessive strain as shock-tube can detonate if subject to excessive snatch loading with subsequent explosion of the delay detonator.
Materials to Avoid:

Acids and alkalis. Avoid prolonged exposure to water and very high hydrostatic pressures. Possible corrosion of shell with prolonged exposure to oxidisers.

Decomposition:

Products do not readily decompose but avoid excessive handling of old waste products that may contain lead. Do not use open SIS which are more than 24 months old; seek advice from EDL representatives and re-test if necessary. Do not use any SIS that shows any sign of deterioration. Delay detonator shells should be clean,dry and shiny.
11.  TOXICOLOGICAL INFORMATION

There are no adverse health effects if the product is handled according to this MSDS and the contents of the SIS are not exposed. Contact with the skin from the very fine dry internal ingredients may result in irritation. Prolonged contact may rarely lead to irritant contact dermatitis. Conjunctivitis may occur in the eyes and irritation of airways mucosa and lungs internally. Please refer to the SDS from Austin Detonator for more information on toxicity effects of the detonator product’s contents.
Testing of SIS in poorly ventilated areas can cause presence of lead fumes which can irritate the mucous membranes of the respiratory tract. Long term exposure to low concentrations of lead may result in altered haemaglobin breakdown, anaemia and central and peripheral nervous system.

No product or ingredients are classified as carcinogens or mutagens.
Aluminium in fine form has very low acute toxicity.  It has a workplace exposure limit of 4mg/m3 for respirable dust, or 10mg/m3 for inhalable dust.
HMX LD50 = 6,490mg/kg. HMX can cause poisoning and inhalation in high quantities could lead ultimately to unconsciousness (symptoms can be delayed), but such a dose from this product is impossible.
Lead 0.15mg/m³ (8 hour TWA)

12.  ECOTOXICOLOGICAL INFORMATION

No experimental toxicological data is available. Remains from fired detonators could contain small traces of heavy metals – copper, zinc, aluminium and lead from the delay detonator and shell; spillages of aluminium and HMX from the shock-tube can penetrate the soil causing some ground and water contamination which can cause physical damage to organisms with oxygen transfer being impaired. Please refer to the SDS from Austin Detonator for more information on ecotoxicity effects of the detonator product’s contents.
Plastic tubing will not penetrate the soil and is immobile. It is a non biodegradable plastic polymer. However, it can become entangled around animals leading to stress and discomfort and should be disposed of where possible by burning, or offsite by a professional and accredited waste management company. See further information below.
13.  DISPOSAL CONSIDERATIONS

Disposal for:

Article:
Detonation under controlled conditions – seek advice from an expert at EDL (see below)
Preparation:
Not applicable

Contaminated packaging:
Disposal on site by controlled burning after the blast
Disposal and return of SIS products should only be carried out under the direct supervision of trained and experienced personnel who are knowledgeable about EDL’s explosives products and familiar with the regulations noted under section 15. 

Small numbers of downline detonators can be inserted into a primer cartridge and detonated along with the primer. All surplus packaging should be disposed of by controlled burning, making sure there are no explosive remnants. Large quantities should be returned to EDL. Disposal of SIS by burning should never be attempted because of the possibility of uncontrolled detonations.

If in doubt seek the advice from EDL on +44 1759 305568 or +353(0)499 527100
EDL, their appointed representative, or a qualified person under their direct supervision, will dispose of the product according to local, regional and country regulations. If product becomes a waste, it is potentially regulated as a hazardous waste. 
14.  TRANSPORT INFORMATION

UN Name:


DETONATORS, NON-ELECTRIC for blasting
UN Number:


0360, 0361 and 0500

IMDG (sea) Code/Class:
Class 1.1B, Class 1.4B and Class 1.4S

Packing Group:

II

IMDG Code Page No:
Page 29?

RID/ADR (road/rail) Class:
Class 1.1B, Class 1.4B and Class 1.4S
Additional information should be considered as set out in the Carriage of Dangerous Goods by Road (ADR 2011) and all international agreements on the transport and packaging of dangerous goods (see regulatory information below).

15. REGULATORY INFORMATION
EEC Classification EE12. Complies with EC Directive 91/155/EEC; CHIP format 16 headings. For information on Risk Phrases see below. 
Chemicals (Hazard Information and Packaging for Supply) Regulations 2009 (CHIP)
Europen Regulation on Classification, Labelling and Packaging of Substances and Mixtures (CLP)

Control Of Substances Hazardous to Health Regulations 2002 (COSHH), 
Manufacture and Storage of Explosives Regulations 2005 (MSER),
Control and Labelling of Explosives Regulations (CLER) 
International agreements on the transport and packaging of dangerous goods (ADR). 
Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2009 (CDGUTPER)
EC Directive 93/15/EE (“Civil Uses Directive”)

Control Of Explosives Regulations 1991 (COER)

Health & Safety at Work Act 1974 (HSW)

Control Of Pollution Act 1974 (COPA)

Environmental Protection Act 1990 (EPA)

Registration, Evaluation, Authorisation and restriction of Chemicals regulation (REACH)

Note that SDS/MSDS are no longer covered by the CHIP regulations; they have been transferred to the REACH regulation. The CHIP regulations will gradually be replaced by the European Regulation on Classification, Labelling and Packaging of Substances and Mixtures (CLP)
16. OTHER INFORMATION

Full text of R Phrases

R2

Risk of explosion by shock, friction, fire or other sources of ignition

R3
Extreme risk of explosion by shock, friction, fire or other sources of ignition

R8
Contact with combustible material may cause fire

R10

Flammable

R15

Contact with water liberates extremely flammable gases

R 17

Spontaneously flammable in air


R20/21/22
Harmful by inhalation, in contact with skin and if swallowed

R20/22

Harmful by inhalation and if swallowed

R23/24/25
Toxic by inhalation, in contact with skin and if swallowed
R33

Danger of cumulative effects

R43

May cause sensitisation by skin contact

R49

May cause cancer by inhalation

R50/53

Very toxic to aquatic organisms, may cause long-term adverse effects in 



the aquatic environment

R61

May cause harm to the unborn child

R62

Possible risk of impaired fertility

Full text of S Phrases
S7/8 

Keep container tightly closed and dry

S43

In case of fire use water, dry powder or carbon dioxide

It should be noted that this MSDS does not constitute a risk assessment, and should not be used in place of the user's own assessment of workplace risks as required by health and safety legislation. It is EDL’s best knowledge at this time and should be used as general guidance on how to safely handle the material on-site based on the general chemical health and safety hazards of the material.

EDL’s responsibility for the material as sold is subject to the terms and conditions of sale, a copy of which will be made available on request. 
Advice should be sought from EDL on handling and use of EDL products. Sureline non-electric shock-tube downline detonators, Sureline surface connector assemblies and Sureline lead-in-lines, EDL’s surface initiation system, is used for the initiation of high explosives through primer charges. All products are explosives and should be considered dangerous at all times.
To the best of our knowledge the facts given are correct.  However, the information is given without warranty as to its accuracy and does not imply the acceptance of any legal liability or responsibility whatsoever by the Company for the consequences of its use or misuse in any particular circumstance.
Document: EDL/SJB/2011/Sureline Initiation System MSDS/sjbv3



� HMX is Cyclotetramethylenetetranitramine and may contain trace elements of RDX (Hexogen) or Cyclotrimethylenetrinitramine (CAS 121-82-4, Einecs 204-500-1, Classification (Danger Code) E, T and Risk Phrases R2, R23/24/25)


� Safety Phrases S7/8 and S43 are applicable


� PETN is Pentaerythritol tetranitrate; Penthrite


� Lead plumbate oxide, red lead, Lead orthoplumbate, Einecs holds for all lead compounds


� Contains trace elements (<0.1%) of Methacrylic acid (CAS 79-41-4, Classification Xn)


� Polymer


� Polymer





Created on 15032016
EDL SURELINE DETONATOR MSDSv3sjb
Page 1 of 13

[image: image2.jpg]


