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		Technical explosives classification and criteria support for an amended classification system for explosives in the GHS
		Submitted by the expert from the United States of America, the Institute of Makers of Explosives (IME) and Sporting Arms & Ammunition Manufacturers' Institute (SAAMI) 
		Introduction
1. This informal document augments working document ST/SG/AC.10/C.3/2018/33 ST/SG/AC.10/C.4/2018/7 and informal documents INF.9 (53rd session) and INF.10 (35th session). As the focal point for physical hazards classification, the TDG Sub-Committee via the experts from the Working Group on Explosives (EWG) is supporting the efforts of the GHS Sub-Committee to revise GHS Chapter 2.1. Many explosives experts are supportive of the initiative and are focused on the technical aspects of identifying and developing the explosives classification scheme and the associated criteria in the context of the GHS. Explosives experts have been engaged from the onset of this initiative.
2. Consistent with a request from the expert from Sweden, many explosives experts have dedicated significant time since the November/December 2017 informal correspondance group (ICG) meetings and at the IGUS EPP[footnoteRef:2]/CIE[footnoteRef:3] meeting in April 2018 (See Annex 1) to discuss and reach consensus on key principles of explosives classification in the context of the GHS.  Considerable effort was dedicated to address concerns raised by a number of EU countries regarding the potential impacts to national explosive storage laws and regulations. They also reviewed and prepared constructive input for the referenced working and informal papers.  The proposals in this paper reflect this input.  [2:  	International Group of Experts on the Explosion Risks of Unstable Substances (IGUS), Explosives, Propellants, and Pyrotechnics working group (EPP)]  [3:  	Chief Inspectors of Explosives] 

3. The following proposals are the result of the collaborative efforts of ICG and IGUS EPP/CIE explosive experts and warrant further review and discussion. The attached presentation entitled “GHS 2.1 Revision Classification and Criteria” dated April 19, 2018 was the basis for the IGUS EPP/CIE discussion that contributed to these proposals and provides additional technical background and context. This informal document builds on the work of the ICG and information from the informal documents INF.9 (53rd session) and INF.10 (35th session).
4. The Sub-Committee may recall a similar effort to develop relevant classification criteria to further differentiate the hazards associated with GHS flammable gas Category 1 (extremely flammable gases).  Consistent with the effort to modify the classification criteria for flammable gases, the TDG Sub-Committee and the GHS Sub-Committee experts from the United States suggest that the TDG Sub-Committee focus on the criteria for identifying and differentiating hazard amongst the class of explosives. As originally envisioned by the GHS Sub-Committee when establishing the scope of this work, the recommendation from the EWG would then be considered by the joint efforts of the ICG and both Sub-Committees. Once the recommendation on the hazard classification criteria have been finalized, including relevant categorization, the GHS Sub-Committee would then consider assignment of appropriate label elements: (hazard statements, signal words, and pictograms (symbols)) to encourage accurate hazard communication.
		Proposals
5. Category 1 is comprised of substances and articles that are provisionally accepted into Class 1 (per 10.2.1 and Figure 10.2, UN Manual of Tests and Criteria (UNMTC)), which have not been assigned a UN transport division (e.g., processing, manufacturing, etc.). Category 1 does not require further assignment to subcategories, and the following guidance applies: 
(a) The hazard severity of explosives is dependent on key parameters such as configuration, confinement, initiation stimulus, composition, physical state, etc. Explosives found in processing/reprocessing, manufacturing/remanufacturing, and the associated operations may experience significant variations in these key parameters.
(b) Risk assessment and risk management principles should be applied to identify and manage the risk of such operations in accordance with risk-based best practices, regulations, and laws. Risk-based requirements are not within the scope of the GHS.
	6.	Category 2 is comprised of substances and articles which have been assigned a Class 1 transport division, regardless of whether the explosives remain in or have been subsequently removed from their transport configuration. Category 2 explosives would revert to Category 1, however, if they are removed from their transport configuration and re-entered into a dynamic reprocessing/remanufacturing environment, in which case the life cycle and classification process start over. Examples of operations considered as remaining within Category 2 are:
(a)	Transport and storage of explosives configured for transport (additional controls, e.g., quantity limits, risk assessment, etc., are typically necessary for large storage amounts, since transport classifications can only be extrapolated to quantities found in transport conditions)
	(b)	Handling, unpacking, staging, and display of explosives removed from their transport packaging that remain in their immediate container, or which, due to the construction of the article, do not present a greater hazard severity when unpackaged.
	7.	Category 2 should have three (3) subcategories (i.e., 2A, 2B, 2C) that correspond to the three (3) hazard severities found in the explosives classification scheme for transport.  The transport hazard severity groups are as follows:
High hazard: 1.1, 1.2, 1.3, 1.5, or 1.6 
All pose significant hazard levels with similar consequences
Medium Hazard: 1.4 (other than compatibility group S)
Based on the added criteria that must be met in the UNMTC
Low Hazard: 1.4S.
Based on even more added criteria in the UNMTC
8.	Category 2 should have a Transport Division subcategory that aligns with subcategories 2A, 2B, and 2C as outlined above.  (Refer to Table 1 for clarity)
	(a)	The transport division subcategory should be part of the GHS classification scheme to ensure proper reference by national explosive storage regulations and laws, which require greater granularity than hazard communication.  Inclusion of the UN transport division only as “criteria” is insufficient and will likely have an adverse impact on national storage regulations and laws.
	(b)	UN transport divisions do not apply to explosives removed from their transport configuration.  Therefore, unpackaged explosives (i.e., not in their complete transport configuration) or explosives repacked in packagings other than the originally classed transport packaging configuration must be considered as “High hazard” (subcategory 2A) unless their hazard is known to correspond to “Medium hazard” (subcategory 2B) or “Low hazard” (subcategory 2C) based on the proposed additional criteria below.
	9.	Subcategory 2A classification criteria includes:
		(a)	Explosives classified as 1.1, 1.2, 1.3, 1.5 or 1.6 in their transport configuration.  
Subcategory 2A does not include explosives configured for transport and classified 1.4 (other than S) or 1.4S since they meet the added criteria required to qualify as a medium or low hazard respectively as reflected in the UNMTC. They do not present a high hazard in that configuration.
(b)	Explosives removed from 1.4 (other than S) or 1.4S transport configurations respectively, that do not meet the proposed additional criteria listed below.
In anticipation of a change in hazard severity occurring during unpackaging, explosives on this path should be labelled as “High hazard” (subcategory 2A) when they are manufactured and packaged.
(c)	Explosives removed from 1.1, 1.2, 1.3, 1.5, or 1.6 transport configurations.
The hazard communication is already the most severe and does not need to be changed if there is an increase in hazard. 
(d)	Explosives that a manufacturer classifies as “High hazard” (subcategory 2A) based on other data or considerations
	10.	Subcategory 2B or 2C classification criteria includes the following and warrants further discussion by the EWG.
(a)	Explosives classified as 1.4 (other than S) or 1.4S in their transport configuration respectively.
(b)	Explosives that are removed from 1.4 (other than S) or 1.4S transport configurations respectively (Prerequisite), yet still qualify for “Medium Hazard” (subcategory 2B) or “Low Hazard” (subcategory 2C), (either by remaining in their immediate container or due to the article construction providing equivalent protection), based on meeting additional criteria. 
(i)	No violent reaction based on TS-6(a) and TS-6(b) indicators and/or meets TS-6(d) criteria and,
	(ii)	The packaging is not designed to provide a mitigating effect:
No special design (e.g., packing instructions 101, 137, other) and,
No use of dividers or spacers separation required to achieve classification (e.g., packaging components such as dividers or spacers used for mitigation rather than containment)
(c)	The use of Compatibility Group designation as potential criteria for determining GHS subcategory 2A, 2B, and 2C assignment has been considered and discarded. The following conclusions regarding Compatibility Groups have been reached to date:
(a)	Compatibility Groups describe which types of explosives are in each group, although each group may span a broad range of hazard severity. Compatibility Groups are to facilitate segregation during shipment (and often during storage) and such information should be included by the appropriate hazard communication mechanism, which is the transport hazard label.
(b)	Compatibility Groups cannot be effectively used to assess hazard severity for the purpose of GHS subcategory 2A, 2B, or 2C classification.
	11.	The proposed GHS 2.1 Classification scheme and criteria in the context of GHS is viable since: 
(a)	The hazard and severity of explosives are dependent on the configuration of the explosive. 
(b)	The intrinsic property of an explosive is an explosion, and all classification is based on packaging and/or incorporation into articles.
(c)	The technical information derived from the UNMTC Series 6 related activities can provide an indication of the hazard severity of explosives when removed from the transport configuration for Category 2 operations as defined above.
(d)		Explosives will not require reclassification or relabelling since appropriate GHS classification, labelling and SDS information will be determined and applied to the explosive in the immediate container by the manufacturer prior to transport.
	12.	Table 1 provides a tabular representation of the listed proposal items related to GHS 2.1 classification and criteria from explosives experts.


Table I:   GHS 2.1 Revision proposed classification and criteria (17 May 2018)
	Category
	1
	2

	Subcategory
	
	 2A
	2B
	2C

	Transport Division subategory
	NA
	1.1
	1.2
	1.3
	1.5
	1.6
	1.4
	1.4S

	Criteria:

	Candidates provisionally accepted into Class 1, which have not been assigned a UN transport division (e.g., processing, manufacturing, …)*
	1.1, 1.2, 1.3, 1.5, or 1.6 Transport Classification configuration 
OR
Explosives removed from 1.1, 1.2, 1.3, 1.5, or 1.6 transport configurations 
OR
Explosives removed from 1.4 or 1.4S transport configurations that do not meet Additional Criteria**
OR
Assign High Hazard based on other data or considerations 

	1.4 (Other than S) Transport Classification configuration
OR
Explosives Removed from a 1.4 (Other than S) Transport configuration
AND
Remain in the immediate container
AND
Meet Additional Criteria**

	1.4S Transport Classification configuration
OR
Explosives Removed from a 1.4S Transport configuration
AND
Remain in the immediate container
AND
Meet Additional Criteria**



* Note: Explosives that are reconfigured into a different hazard severity (e.g., reprocessing, remanufacturing, etc.) restart the life cycle and the classification process, i.e., they are in Category 1 until they qualify for Category 2 via assignment of a Class 1 transport division.
**Additional Criteria:  No violent reaction based on Test 6a/6b indicators and/or meets TS-6(d) criteria and/or packaging specific information (further discussion needed)


Annex
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GHS 2.1 Revision
Classification and Criteria


19 April 2018







Outline


• GHS 2.1 Revision Goals, Ground Rules, & Reasons


• GHS 2.1 Table Evolution and Status


• Unintended Consequence Overview
– National Explosives Storage Laws referring to CLP


(which references GHS 2.1 Classifications)


• A Systematic Path Forward
– Category 1 & 2 Criteria Technical Discussion


• GHS 2.1 Labelling Discussion







GHS 2.1 Revision
Goals


Noting that GHS Chapter 2.1 is under-developed, with gaps and 
excesses, rewrite the chapter with the following elements:


1. Address GHS classification of explosives for all life cycle 
stages, including the effects of packaging (or removal of it)


2. Simplify hazard communication (HazCom) for explosives


3. Anticipate use of the GHS classification system by non-
HazCom regulations







GHS 2.1 Revision
Ground Rules


1. The work would not include a review of requirements for the transport 
of explosives, or changes to the tests of the Manual of Tests and Criteria 
for explosives 


2. No infringement on international explosives transport and national or 
international storage regulations which are based on transport 
classifications


3. No classification of new substances, mixtures or articles as explosives
– TBD:  GHS provisions for explosive substances and articles not in Class 1 for transport (other than  


desensitized explosives)
– TBD: Class 1 in minority relative to other HazMat in the system


4. No new classification procedures or new mandatory tests
5. Avoid unintended consequences – do the job right
6. Consequences in downstream & parallel regulations are inevitable –


anticipate and manage them







GHS 2.1 Revision
Reasons


1. The current GHS 2.1, which provides explosive classification 
protocol for all life cycle stages, directly implies that the Transport 
Classification scheme is sufficient for explosives in non-transport 
configurations and conditions.


2. Safety concerns exist for misapplying explosives transport 
classification to explosives that are not in transport configurations 
and conditions.







GHS 2.1 Revision
Reasons (Background)


Current GHS Chapter 2.1 text







GHS 2.1 Revision
Reasons (Background)


Current GHS Chapter 2.1 text


“Note 1” conservatively addresses GHS 
Hazard Communication but does NOT 
resolve the proper classification of 
explosives when removed from the 
Transport Configuration







GHS 2.1 Revision
Reasons (Background)


Explosives Transport Classification based on:
• Explosives that are configured for transport


• Tests that reflect transport scenarios


• Test criteria that reflect transport risk acceptance


• Classification based on scaling up from subscale tests to typical 
transport conditions
• Transport conditions:


• Configurations (e.g., containers, trailers, etc.)


• Quantities


• Surroundings







GHS 2.1 Revision
Reasons (Background)


Manufacturing/
Processing


Transport Remanufacturing/
reprocessing


Storage Use


Composition Variable Constant Variable Constant Constant/
Variable


Physical State Variable Constant Variable Constant Constant/
Variable


Configuration Variable Constant Variable Constant Variable


Confinement Variable Constant Variable Constant Variable


Conditions Variable Variable
(Bounded)


Variable Variable
(Bounded)


Variable


Key Parameters for Explosives







DRAFT GHS 2.1 Hybrid Table
17 July 2017


Lorens


GHS 2.1 Revision Conceptual Table Evolution







UN EWG Meeting
December 2017


• Category 1 (Combine 1 and 2A subcategories of July 2017 Draft Table) 


• Category 2 is comprised only of explosive substances and articles that


– have been assigned to Class 1 for transport


AND


– can be GHS classified based on transport classification related information and/or analysis


• Category 2 High, Medium and Low Hazards subcategories consistent with:
• Transport Hazard Severity ranking
• GHS Hazard Severity ranking approach


• Category 2 Medium and Low Criteria a good start (introduced, not vetted)


• Labelling elements: Under discussion 







GHS 2.1 Table
EWG 30 November 2017


UN/SCETDG/52/INF.57 & UN/SCEGHS/34/INF.20


Lorens


GHS 2.1 Revision Conceptual Table Evolution







UN EWG Meeting
December 2017


Consensus:


• Grouping Transport Classifications of 1.1, 1.2, 1.3, 1.5, & 1.6 into a single GHS High 
Hazard subcategory aligns with GHS objectives for proper hazard communication.







UN EWG Meeting
December 2017


Identified Unintended Consequence: 


• Possible/unnecessary adverse infringement on national explosive storage 
regulations required by SEVESO mandate to use CLP classifications (which 
reference the GHS classification scheme).







Understanding the
Unintended Consequence


1. Reviewed and prepared a Summary of SEVESO Directive and National 
Laws:


The SEVESO Directive


• Category P1a includes:


– Unstable Explosives or


– Explosives, Division 1.1, 1.2, 1.3., 1.5, or 1.6


– 1.4 when unpacked or repacked unless hazard shown as 1.4….


Reference: SEVESO Directive, Annex 1 “Dangerous Substances”, Part 1 “Categories of dangerous substances”


• SEVESO Requires New National Laws (EU Countries) by 2015:


a) Address new and modified Siting requirements


▪ Safe distances & quantities


b) Using CLP Classification (which refers to GHS Classification)







Understanding the
Unintended Consequence (Cont.)


2. Identified the Pathway to the Unintended Consequence:


– GHS 2.1 Objective: Classify and communicate hazards for all life cycle stages of 
explosives.


– Current GHS 2.1 Categories are based on explosive Transport Classification Divisions.


– Some national regulations already reference GHS classification for storage 
licensing/permitting.


– Explosive storage requirements require greater granularity than hazard 
communication to facilitate specifications for explosive quantity, building 
design/venting, and building distances.
• e.g., distinguish between 1.1 detonating (supersonic) and 1.3 deflagrating (subsonic) reactions.


– Grouping the above transport classifications into a single GHS subcategory (2A) may 
result in a “one-size fits all” application of GHS classification to national explosive 
storage regulations, with resulting impacts to infrastructure.







Understanding the
Unintended Consequence (Cont.)


3. Summarize Consequences:


– Possible/unnecessary adverse infringement on national explosive 
storage regulations 


• Not technically justified


• Overly conservative


• May invalidate existing facility licensing/permits/site plans.







A Systematic Path Forward


The Principle Benefit of a GHS Category System is: to Differentiate Hazard 
Communication from Transport Classifications (and Storage and In-Process 
Classification) so that HazCom can operate independently at a higher level


Approach


1. Category 1:  EWG & ICG consensus on basic criteria and HazCom strategy.  On path
2. Category 2:


a) Benchmarks on the High, Medium, or Low Hazard severity philosophy derived from 
Transport Classification.  Consensus


b) Reserved for explosives that have been Classified for Transport in Class 1.  Consensus  
c) Transported, then removed from the initial Transport Configuration but correct HazCom can 


be determined by extrapolating from the Transport Classification assignment activities 
within proper technical bounds.  Additional Discussion/Vetting Required


d) Develop a GHS strategy that facilitates a link for National Explosives Storage Regulations to 
Transport Classifications.  To be Discussed







Path Forward: Category 1


Category 1 Criteria:
Reserved for explosives that:


• have not been assigned Class 1 for Transport using the UN MTC TS 5, 6, 7, or 8,
OR
• following Class 1 assignment for transport, have been completely removed from their 


transport packaging* 
OR
• have positive results from Test Series 3 or 4
OR
• are only present during manufacturing/processing*, or outlier situations* requiring 


expert oversight


*  Explosives in configurations and conditions that cannot be classified based on the transport 
classification scheme or accurately derived from the associated information and/or analysis.


Structure:
• No subcategories; structure supplied by separate manufacturing and licensing regulations 


involving process hazards analysis & engineering controls, SOPs, site planning, etc.







GHS 2.1 Revision Conceptual Table
(19 April 2018)







A Systematic Path Forward


The Principle Benefit of a GHS Category System is: to Differentiate Hazard 
Communication from Transport Classifications (and Storage and In-Process 
Classification) so that HazCom can operate independently at a higher level


Approach


1. Category 1:  EWG & ICG consensus on basic criteria and HazCom strategy.✔
2. Category 2:


a) Benchmarks on the High, Medium, or Low Hazard severity philosophy derived from Transport 
Classification.  Consensus


b) Reserved for explosives that have been Classified for Transport in Class 1.  Consensus  
c) Transported, then removed from the initial Transport Configuration but correct HazCom can be 


determined by extrapolating from the Transport Classification assignment activities within 
proper technical bounds.  Additional Discussion/Vetting Required


d) Develop a GHS strategy that facilitates a link for National Explosives Storage Regulations to 
Transport Classifications.  To be Discussed







Path Forward: Category 2


Category 2:


a) Benchmarks on the High, Medium, or Low Hazard severity 
philosophy derived from Transport Classification.  







Path Forward: Category 2 (Cont.)


Example:







Path Forward: Category 2 (Cont.)


Example:







Path Forward: Category 2 (Cont.)


Example:







Explosive Transport Classification
Hazard Severity Ranking


Added Criteria 
Compliance


Transport
High Hazard


Transport
Medium Hazard


Transport
Low Hazard


Division 1.1, 1.2, 1.3, 1.5 or 1.6 Division 1.4 (Other than S) Division 1.4, Group S







Explosive Transport Classification
Hazard Severity Ranking


Added Criteria 
Compliance


More Added Criteria 
Compliance


Transport
High Hazard


Transport
Medium Hazard


Transport
Low Hazard


Division 1.1, 1.2, 1.3, 1.5 or 1.6 Division 1.4 (Other than S) Division 1.4, Group S







Explosive Transport Classification
Hazard Severity Ranking


Added Criteria 
Compliance


Added Criteria Not Met


More Added Criteria 
Compliance


Transport
High Hazard


Transport
Medium Hazard


Transport
Low Hazard


Division 1.1, 1.2, 1.3, 1.5 or 1.6 Division 1.4 (Other than S) Division 1.4, Group S







Explosive Transport Classification
Hazard Severity Ranking


Added Criteria 
Compliance


More Added Criteria 
Compliance


NOT 1.4Candidate for 1.1, 1.2, or 1.3


Transport
High Hazard


Transport
Medium Hazard


Transport
Low Hazard


Division 1.1, 1.2, 1.3, 1.5 or 1.6 Division 1.4 (Other than S) Division 1.4, Group S


Added Criteria Not Met







The Proposed GHS 2.1 System for Category 2
Extends Transport System for HazCom Purposes


Added Criteria 
Compliance


When Criteria Not Met


More Added Criteria 
Compliance


High Hazard


Transport
High Hazard


Transport
Medium Hazard


Transport
Low Hazard


Division 1.1, 1.2, 1.3, 1.5 or 1.6 Division 1.4 (Other than S) Division 1.4, Group S


GHS 2A
(High Hazard)


GHS 2C
(Low Hazard)


GHS 2B
(Medium Hazard)


NOT 
Medium or 
Low Hazard







The Proposed GHS 2.1 System for Category 2
Extends Transport System for HazCom Purposes


Added Criteria 
Compliance


More Added Criteria 
Compliance


Transport
High Hazard


Transport
Medium Hazard


Transport
Low Hazard


Division 1.1, 1.2, 1.3, 1.5 or 1.6 Division 1.4 (Other than S) Division 1.4, Group S


GHS 2A
(High Hazard)


GHS 2C
(Low Hazard)


GHS 2B
(Medium Hazard)


When Criteria Not MetHigh Hazard


NOT 
Medium or 
Low Hazard







Transition from Category 2 to Category 1


Category 2Category 1


Explosives in configurations 
and conditions that cannot 
be classified based on the 
transport classification 
scheme or accurately derived 
from the associated 
information and/or analysis.







Path Forward: Category 2 (Cont.)


Category 2:
a) Benchmarks on the High, Medium, or Low Hazard severity 


philosophy derived from Transport Classification. ✔


b) Reserved for explosives that have been Classified for Transport in 
Class 1. 


c) Transported, then removed from the initial Transport Configuration 
but correct HazCom can be determined by extrapolating from the 
Transport Classification assignment activities within proper technical 
bounds.  


Why are both of these required?







Path Forward: Category 2 (Cont.)


Category 2:
a) Benchmarks on the High, Medium, or Low Hazard severity 


philosophy derived from Transport Classification. ✔


b) Reserved for explosives that have been Classified for Transport in 
Class 1. 


c) Transported, then removed from the initial Transport Configuration 
but correct HazCom can be determined by extrapolating from the 
Transport Classification assignment activities within proper technical 
bounds.  


Because both are within the scope of the GHS







Path Forward: Category 2 (Cont.)


Category 2 Criteria:


Reserved for explosives that:


• Classified for transport as Class 1 and are in transport package 
OR
• Are removed from Transport Division 1.4 package


AND
• Remain in the immediate container
AND
• Meet Additional Criteria (To be Discussed & Vetted)


Structure:
• Subcategories for High, Medium and Low Hazards.  Accurate and simplified 


HazCom.







GHS 2.1 Revision Conceptual Table
(19 April 2018)







GHS 2.1 Revision Conceptual Table
(19 April 2018)







Discussion and Vetting: 
“Additional Criteria” for Removed Explosives


Fundamental Question #1:


What are the bounds (i.e., configurations, 
operations) for explosives that are removed 
from their 1.4 transport configuration and at 
least remain in their immediate packaging (here 
after “removed explosives”) that are not in 
processing? 







Bounds for “Removed Explosives”


5


“Removed Explosives”


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Flow of 
Packaged 
Explosives







Bounds for “Removed Explosives”


5 ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Flow of 
Packaged 
Explosives


Example Operations


• Unpackaging
• Relocating
• Staging
• Storage
• Display


“Removed Explosives”







Discussion and Vetting (Cont): 
“Additional Criteria” for Removed Explosives


Fundamental Question #2:


What Indicators can be derived from existing 
1.4 Transport Classification assignment 
activities that could be used (collectively or 
individually) to identify proper GHS 
classification and labelling of removed 
explosives that are NOT in Category 1 (i.e., 
processing)?







Discussion and Vetting (Cont): 
“Additional Criteria” for Removed Explosives


Indicators:
1. Transport Classification of package from which the explosives were 


removed 
• Division 1.4 Other than S, or 1.4 S;  AND


2. Observe Test Series 6(a) and/or 6(b) Reaction Severity
• Ensure no mass explosions
• Severity of reactions (non-mass explosion) observed. 


3. Configuration and Packaging required to obtain the 1.4 Transport 
Classification
• Immediate Container – the first layer of packaging
• Packaging Specific


• Orientation
• Separation
• Quantity







Discussion and Vetting (Cont): 
“Additional Criteria” for Removed Explosives


Indicators:


1. Transport Classification of package from which the explosives 
where removed


• Division 1.4 Other than S, or 1.4 S; AND


Utilization:


▪ The “prerequisite” for whether if a candidate “removed explosive” can 
be considered for assignment as a GHS Medium (Cat. 2B) or Low
Hazard (Cat. 2C), respectively.


▪ Removed explosives can pose a GHS High, Medium, or Low Hazard 
based on their compliance with the “Additional Criteria”  







Discussion and Vetting (Cont): 
“Additional Criteria” for Removed Explosives


Indicators:
2. Severity of reactions (excluding mass explosions) observed in Test 


Series 6(a) and 6(b).
• TS 6(a) and 6(b) Mass Explosion Indicators:


– Damage to witness plate


– Overpressure measurements


– Disruption of confining medium


– Crater


• Further review required to determine the criteria that should be use for these indicators 
in the context of GHS classification.


Utilization:
▪ As information for the manufacturer to consider when determining if the “removed 


explosive”, even though it does not pose a mass explosion hazard, should assigned to 
a High Hazard or still qualifies as Medium or Low Hazard for unpacking and handling 
operations.







Discussion and Vetting (Cont): 
“Additional Criteria” for Removed Explosives


Indicators:


3. Configuration and Packaging required to obtain the Transport 
Classification


• Immediate Container – the first layer of packaging


• Packaging Specific
• Special Design (e.g., PI 101, PI 137, other – further review and discussion needed)


• Separation (e.g., packaging components)


• Quantity (approvals may be quantity-specific)


Utilization:
▪ As information for the manufacturer to consider when determining if the “removed 


explosive” should assigned to a High Hazard or still qualifies as Medium or Low
Hazard during unpacking and handling operations.







Discussion and Vetting (Cont): 
“Additional Criteria” for Removed Explosives


Not a Good Indicator: Compatibility Groups


The purpose of Compatibility Groups:
• Compatibility groups are to facilitate segregation during shipment (and often during 


storage)
– refer to compatibility table


Limitations:
• Compatibility groups describe which explosives are in each group, and each group 


may encompass a rather broad range of hazard severity.
• Therefore, Compatibility groups can not be effectively used to assess hazard 


granularity for the purpose of GHS High, Medium, and Low classification.







Discussion and Vetting (Cont): 
“Additional Criteria” for Removed Explosives


Not a Good Indicator: Compatibility Groups (Cont.)


Background:
• The USTF originally proposed compatibility groups (CGs) as one of the criteria for 


their “Discussion Starter” as a means to potentially remove inappropriate explosives 
from the GHS Medium or Low hazard
– The USTF withdraws this proposal completely based on the following:


• CG S can be shipped with anything except A & L, which should not be shipped 
with any other dangerous or non-dangerous good unless necessary.


• CG S is based on satisfaction of 5 extra criteria in TS 6(c), and sometimes the 
6(d) test criteria.  So 1.4S is actually another division that is not on par with 
the other Compatibility groups.


• The “Additional Criteria” effectively replace the need for including 
Compatibility group criteria, and should not be confused with compatibility 
group criteria







Discussion and Vetting (Cont): 
“Additional Criteria” for Removed Explosives


Not a Good Indicator: Compatibility Groups (Cont.)


Background:
– The USTF withdraws this proposal completely based on the following (Cont.):


• This proposal was never technical in nature, and was only administrative.
– CGs C & G are not inherently a lesser hazard than B, D, E, or F


» They are just more frequently encountered in commerce.
– Initially we thought that Compatibility groups could easily relegate certain 


explosives not legally available for consumer use to High hazard.
– We have now realized that this is unnecessary and not useful, and could 


be harmful to commerce.







GHS 2.1 Revision Conceptual Table
(19 April 2018)







GHS 2.1 Revision Conceptual Table
(19 April 2018)







Path Forward: Category 2 (Cont.)


Category 2:
a) Benchmarks on the High, Medium, or Low Hazard severity 


philosophy derived from Transport Classification. ✔


b) Reserved for explosives that have been Classified for Transport in 
Class 1. ✔


c) Transported, then removed from the initial Transport Configuration 
but correct HazCom can be determined by extrapolating from the 
Transport Classification assignment activities within proper technical 
bounds. ✔


d) Develop a GHS strategy that facilitates a link for National Explosives 
Storage Regulations to Transport Classifications.  To be Discussed







Path Forward: Category 2


Category 2:
d) Develop a GHS strategy that facilitates a link for National 


Explosives Storage Regulations to Transport Classifications
Proposed Solutions:


1) Insert a “Transport Division Subcategory” row in the new GHS 2.1 
Classification Criterial Table


▪ This provides a clear link with proper context to Transport Division 
for existing national storage regulations


2) Develop the best approach (ensuring proper context) for including the 
Transport Division information within the:


▪ Label


▪ SDS







GHS 2.1 Revision Conceptual Table
(19 April 2018)







GHS Labelling: Explosives
Matrix of Examples


*Note: High, Medium and Low Hazard terminology is used in these examples as shorthand for the 
corresponding labelling elements for Category 2.


Transport 
Configuration/ 
Classification


Single Package 
High Hazard


Single Package 
Meeting 


Additional 
Criteria


Combination 
Package High 


Hazard


Combination 
Package Meeting 


Additional 
Criteria


1.1 – 1.6 X N/A X N/A


1.4 X X X X


1.4S X X X X


Based on Proposed GHS 2.1 Table
dated 19 April 2018







GHS Labelling: Explosives
Examples of Package Types


Example of Single PackagesExample of Combination Package







Transport


Life Cycle Stages of Explosives


Storage
(Configured for 
Transport)


4


6


7


9


10


12


1


5


2


13


General Industry
Use/Application


Configured for 
Transport


Processing


Research & 


Development


Waste, Reuse, or Recycling


Remanufacturing


Intermediate 
Storage


3


Manufacturing
Processing/
Operations


Explosive Industry
Use/Application


Display/Access
8


11


Service Magazine


General Industry
Warehouse/Stock Room


Explosive Industry Magazine


Removed from
Transport Configuration







Remanufacturing (LCS Box #5)


5 ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Flow of 
Packaged 
Explosives







Remanufacturing (LCS Box #5)


5 ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Flow of 
Packaged 
Explosives


Category 1







Remanufacturing (LCS Box #5)


5 ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Flow of 
Packaged 
Explosives


Category 1Category 2







Remanufacturing
Labelling 1.1, 1.2, 1.3, 1.5, 1.6 for Combination Package


5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Combination 
Package: Outer 
• TDG Label: 


1.1,1.2,1.3,1.5,or 
1.6


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







Remanufacturing
Labelling 1.1, 1.2, 1.3, 1.5, 1.6 for Combination Package


5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Combination 
Package: Outer 
• TDG Label: 


1.1,1.2,1.3,1.5,or 
1.6 Inner Packaging: 


• GHS Label: High 
Hazard


Combination 
Package: Outer
• TDG Label: 1.1, …


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







Remanufacturing
Labelling 1.1, 1.2, 1.3, 1.5, 1.6 for Combination Package


5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Combination 
Package: Outer 
• TDG Label: 


1.1,1.2,1.3,1.5,or 
1.6 Inner Packaging: 


• GHS Label: High 
Hazard


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Combination 
Package: Outer
• TDG Label: 1.1, …


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







Remanufacturing
Labelling 1.1, 1.2, 1.3, 1.5, 1.6 for Single Package


5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


TDG to GHS 
Labelling


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Single Package (e.g. 
drum for substance 
or box for articles): 
• TDG Label: 1.1, 


1.2, 1.3, 1.5, or 
1.6


• GHS: High Hazard


Substance stays 
packaged


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Articles mostly 
packaged, but some 
unpackaged when partial 
case used in processing


Flow of 
Packaged 
Explosives







Remanufacturing
Labelling 1.4 for Combination Package 


When not meeting Additional GHS Criteria and assigned  2A (High Hazard)


5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Combination 
Package: Outer
• TDG Label: 1.4


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







1.4 (Other than S) Explosives
Combination Package  Label: Example


shipping label


Acme Drilling Explosives Inc.


654 Main Street


Washington, DC 20210


202-693-0000


Made in U.S.A.


Do not subject to shock, grinding or friction.


Charges, Shaped UN 0440 ATF #xxxxxx-xx
4G/Y23.7/S/18 USA/+CMO428







Remanufacturing
Labelling 1.4 for Combination Package 


When not meeting Additional GHS Criteria and assigned  2A (High Hazard)


5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Combination 
Package: Outer
• TDG Label: 1.4


Combination 
Package: Outer 
• TDG Label: 1.4


Inner Packaging: 
• GHS Label: High 


Hazard


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







1.4 (Other than S) Explosives
Combination Package  Label: Example for EU


inner label (High Hazard)


Drilling Shaped Charges


Acme Drilling Explosives Inc. DANGER
654 Main Street Explosive


Washington, DC 20210


202-693-0000


Keep away from heat, sparks, open flames – No Smoking.  Keep wetted with material as it was originally shipped.  Ground and bond containers 
and receiving equipment  if electrostatic hazards exists. Do not subject to shock, grinding or friction. Wear face protection.  In case of fire 
evacuate area.  Explosive risk in case of fire, Do NOT fight fire when fire reaches explosive. Store and dispose of according to local, state and 
federal regulations.


Supplemental Information: IMPORTANT NOTE: When the charges are taken from the original transport packaging, the hazard increases.  
Handle all unpackaged explosives as 1.1   Shipped in original container with the packaging and dividers, the hazard is a 1.4, to maintain this 
level of hazard store in original packaging or storage equivalent to the transport container.







5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Single Package (e.g. 
box): 
• TDG Label: 1.4
• GHS: High Hazard


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Single Package (e.g. 
box): 
• TDG Label: 1.4
• GHS: High Hazard


Remanufacturing
Labelling 1.4 for Single Package


When not meeting Additional GHS Criteria and assigned  2A (High Hazard)


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







Remanufacturing
Labelling 1.4 for Combination Package 


When meeting Additional GHS Criteria and assigned  2B (Medium Hazard)


5


Category 1


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Combination  
Package: Outer 
• TDG Label: 1.4


Combination 
Package: Outer
• TDG Label: 1.4


Inner Packaging: 
• GHS Label:


Medium Hazard


Category 2


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Single Package (e.g. 
box): 
• TDG Label: 1.4
• GHS: Medium 


Hazard


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Single Package (e.g. 
box): 
• TDG Label: 1.4
• GHS: Medium 


Hazard


Remanufacturing
Labelling 1.4 for Single Package


When meeting Additional GHS Criteria and assigned  2B (Medium Hazard)


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







Remanufacturing
Labelling 1.4S for Combination Package


When not meeting Additional GHS Criteria and assigned  2A (High Hazard)


5 ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Combination 
Package: Outer 
• TDG Label: 1.4S


Combination 
Package: Outer 
• TDG Label: 1.4S


Inner Packaging: 
• GHS Label: High 


Hazard


Category 2 Category 1


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Single Package (e.g. 
box): 
• TDG Label: 1.4S
• GHS: High Hazard


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Single Package (e.g. 
box): 
• TDG Label: 1.4S
• GHS: High Hazard


Remanufacturing
Labelling 1.4S for Single Package


When not meeting Additional GHS Criteria and assigned  2A (High Hazard)


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







Remanufacturing
Labelling 1.4S for Combination Package


When meeting Additional GHS Criteria and assigned  2C (Low Hazard)


5 ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Combination  
Package: Outer 
• TDG Label: 1.4S


Combination  
Package: Outer 
• TDG Label: 1.4S


Inner Packaging: 
• GHS Label: Low 


Hazard


Category 2 Category 1


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







5


Category 1Category 2


ProcessingUnpackaging/HandlingReceiving


Explosives 
Configured for 
Transport


Explosives
• Processing
• Loading
• Assembly 


Labelling 
Alternatives 
(Signage, SOP, SDS, 
etc.)


Single Package (e.g. 
box): 
• TDG Label: 1.4S
• GHS: Low Hazard


(1*) Fully packaged 
(majority) and
(2*) Partially 
Unpackaged Explosives
* Regulated differently 
for licensing


Single Package (e.g. 
box): 
• TDG Label: 1.4S
• GHS: Low Hazard


Remanufacturing
Labelling 1.4S for Single Package


When meeting Additional GHS Criteria and assigned  2C (Low Hazard)


TDG to GHS 
Labelling


Flow of 
Packaged 
Explosives







CLP
CLP 1.3.5: Only Explosives Warnings Required for Explosives


Up to 6 Precautionary Statements – Concatenated Warnings Spreadsheet for Ammo







1.4S Ammunition
Label Example for USA


by DG Advisor, LLC







1.4S Ammunition
Label: Example for USA by DG Advisor, LLC







1.4S Ammunition
Label: Example for USA by DG Advisor, LLC







1.4S Ammunition
GHS Label: Real Example for USA by DG Advisor, LLC


Low Hazard Explosive – “DANGER” required for Health Warnings for Lead & Other Substances







1.4S Ammunition
GHS Label: Classification Example for USA by DG Advisor, LLC







1.4S Ammunition
GHS Label: Real Example for USA by DG Advisor, LLC


Safety Data Sheet







1.4S Ammunition
GHS Label: Real Example for USA by DG Advisor, LLC


Safety Data Sheet: Section 2







Summary


• The current systematic approach is on path to:
• Meeting Goals


• Addressing the Reasons for the Revision


• Align with Ground Rules


• Facilitate the technical discussion required to develop GHS Classification 
criteria.


• Develop HazCom protocol for:
• Labelling


• SDS


• The proposed GHS 2.1 Revision Conceptual Table (19 April 2018)
• Reflects proper technical principles
• Facilitate a “plug and play” capability for existing regulations that reference current GHS 2.1 


transport divisions by creating GHS Transport Division Sub-categories.






