GHS Dust Explosion Guidance

ANNEX 11

Guidance on other hazards
not resulting in classification

Givaudan

engage your senses




GHS Combustible Dust Guidance

1. In the beginning.....

2. Influence of US Chemical Safety Board
3. OSHA

4. UN SubCommittee of Experts on the GHS

5. Annex 11
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In the beginning there were...

2003 ~ Catastrophic Events

Hayes Lemmerz CTA Acoustics West Pharmaceutical

(automobile industry) (automobile industry) Services
Huntington, IN Corbin, KY (pharmaceutical industry)
Kinston, NC
* Aluminum dust explosion » Resin dust used
_ as a phenolic binder « Rubber components
* Failure to control - for fiberglass mats _
dust collection system « Airborne
« 37 injured polyethylene dust
* 5 injured
« 7 dead * 40 injured
« 2 dead
« 7 dead

G|VG Uda n Confidential and proprietary business information of Givaudan 3



U.S. Chemical Safety and Hazard Investigation Board (CSB)

2006

CSB Study

« Initiated a study of Combustible Dust (CD)
explosions

« 281 incidents between 1980 - 2005 resulting in:
« 119 worker deaths
« 718 workers injured

Conclusion

« Employers/managers unaware of
dust explosion potential

 Failed to recognize seriousness of
CD hazards in facilities

« Safety Data Sheets failed to communicate:

+ Dangers

* Preventive measures
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U.S. Chemical Safety and Hazard Investigation Board (CSB)

2006

CSB takes action asking OSHA to:

» Revise HazCom requirements to

include CD _{?&?ﬁt\*‘?iﬂﬁ 0,
« Establish a National Emphasis Program A, ﬁ*’flﬁ_
focused on CD é‘/* <
<5 % 0
- Offer training through the OSHA B E'.'."‘.
training institute on recognition of CD —‘-1!_:; ‘Eg
- Develop a Combustible Dust Standard %ﬂ i“g
*
« Ask UN Sub Committee to amend ‘9&0*** 5% Sg.é
. ol g X
the GHS to: S'ﬂ : G'CN

« Adopt a definition of combustible dust

« Specify CD hazards to be addressed
on SDS's

« Physical properties of CD to be
included in SDS
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OSHA

2007

OSHA Responds to CSB noting that:

« A combustible dust hazard study conducted by the U.S. Chemical Safety and
Hazard Investigation Board (CSB) found that nearly 280 dust fires and explosions
have occurred in U.S. industrial facilities over the past 25 years,
resulting in 119 fatalities and over 700 injuries

OSHA initiated the National Emphasis Program (NEP) to address:

« Deflagration, fire and explosion hazards that may exist
at facilities handling combustible dust

« Purpose of the NEP:
» Inspect facilities that generate or handle CD’s which:
» Pose a deflagration or other fire hazard when suspended in air or some other oxidizing medium
« Over a range of concentrations, regardless of particle size or shape
» Deflagrations can lead to explosions
« Puts industry on notice:

» General Duty Clause may be issued for deflagration, other fire, or explosion hazards
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OSHA

2008 & 2009 ~ Catastrophic Events

Process of a coal dust silo

H: & ar
ﬂr..l
I :I'._IQIT:I-I:-
Imperial Sugar Company
Port Wentworth, GA ot o s o worker
":'T.l::.i!i.ﬁ o e } warp imide and

Bovir cailsicis whan
o lagicn Mo,

« Complete devastation

« 36 injured -
We Energies
* 14 dead Milwaukee, Wisconsin

CSB Recommends

« Apply NFPA Standards

» Coal dust silo explosion

« 8 injured
- Develop CD controls & housekeeping . 1 burned >50%

« Emergency Evacuation
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OSHA

2009

Commenced Rulemaking (ANPRM) in October

« Requested comments and data on issues:
« Related to the hazards of combustible dust in the workplace
 Definition used:
« “Combustible dust" includes:
« Combustible particulate solids of any size, shape, or chemical composition that could:

+ present a fire or deflagration hazard

+ when suspended in air or other oxidizing medium

« Used responses to develop the proposed standard for combustible dust

Submitted a paper to 17th Session of the UN Subcommittee on the GHS
» CSB background statistics

» Proposed Correspondence Group be established
« Lead by Kathy Landkrohn (OSHA)

« Composed of other SME’s in government and industry
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UN Sub Committee on the GHS

2009

Correspondence Working Group created at the July session

Goals

» Collect information on dust explosion hazards
from countries and Non Governmental
Organizations:

» Existing definitions or criteria for dust explosion
hazards including:

« Analytical methods

» Methods for determining related
relevant safety data

« Requirements (if any) for hazard
communication on labels & SDS’s

« Explosion protection concepts
and safety measures

« Issues related to addressing dust explosion
hazards in the GHS
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UN Sub Committee on the GHS

2010

Baby steps:

« US developed survey template

Gained agreement within the Correspondence Working Group (WG)

Distributed to both country delegates and NGO’s WG participants

US heavily promoting the creation of a new hazard class

Other countries - lukewarm to absolutely against a new hazard class

G|VG Uddn Confidential and proprietary business information of Givaudan

10



UN Sub Committee on the GHS

2011

Two Workstreams defined:

* Workstream 1
« Review existing national consensus and reference regulations developed by CA's

« Identify common pieces of information used to communicate hazards

« Workstream 2:

« Ensure any info proposed to be included in Section 9 communicated to WG on Annex 4 Section 9

Big picture — What options are available in Purple Book?
« Create a new chapter (i.e., hazard class) in the GHS
« Focus on updating Guidance in Annex 4 only (A.4.3.2.3)

« Create a new sub category of physical hazard - Explosive hazard chapter
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UN Sub Committee on the GHS

2012

Correspondence WG Meetings:

- Reached agreement that the guidance would be provided in Annex 4 of the GHS
» Agreed on guidance for Sections 2, 5, & 7 of the SDS
« Section 2 "A4.3.2.3 Other hazards which do not result in classification”

« The statement “"May form explosible dust/air mixture if dispersed” is appropriate
in the case of a dust explosion hazard.”

« Section 5“A4.3.5.1 Suitable extinguishing media
« (e.g., high pressure media which could cause the formation of a potentially
explosible dust/air mixture).”
« Section 7 "A4.3.7.1.1 Provide advice that:

* (c) draws attention to operations and conditions which create new risks by altering the properties
of the substance or mixture, and to appropriate countermeasures

Next step: Submit a working paper to the 24t session of the Plenary
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UN Sub Committee on the GHS

2013

Workstream 3 is added:
« Develop an outline or work plan for guidance, or,

« Separate chapter in the GHS containing more detailed information on the conditions
under which a dust explosion hazard could be encountered

Workstream 1 report on results of surveys - Commonalities
« Qualitative definition

« Dusts of combustible materials <500 um

« Test methods (e.g., ISO 6148, ASTM 1226 and EN 14034)

« Published data on the explosibility characteristics of dusts
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UN Sub Committee on the GHS

2014

Definition proposed:

“"Combustible dust” means a substance or mixture that is in the form of finely divided

solid particles that is liable to catch fire or explode upon ignition when dispersed in air
[or other oxidizing medium].

PCI (Practical Classification Issues) WG made a further improvement:

“"Combustible dust” means a substance-ermixture-thatisintheform-of-finely divided
solid particles of a substance or mixture that is liable to catch fire or explode upon
ignition when dispersed in air [or other oxidizing medium].
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UN Sub Committee on the GHS

2014

Workstream 1 - Work completed

Workstream 2 - Representatives of the Dust Explosion
and Annex 4 WG’s are working together to develop
SDS guidance for the GHS

Workstream 3 — Tasks
1. Create definition for Combustible Dust
2. Define related criteria and contributing factors
3. Discuss hazard vs risk — Combustible Dusts in form as presented and when they are processed
4

. Decide on hazard class or guidance
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UN Sub Committee on the GHS

2015

Argentina Intervention

« Concern over the definition of "combustible dust" produced by flours, grains and
cereals because of the trade implications that such an inclusion could produce

« Dust originated from flours, grains and cereals should not be classified as
"hazardous chemical substances"

+ Reasoning:
« Flours, grain and cereal dust are not a chemical substance
« Dust originated from flour, grain and cereal have no intrinsic explosive property

« Dust is not a dangerous substance in itself

« Requested explicit exclusion from definition
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UN Sub Committee on the GHS

2015

Correspondence Group response:
« Grains are chemicals processed into flours in a workplace
* Flours represent a known hazard both for workers and transporters

« 6th Revision of the GHS:

« The GHS covers all hazardous chemicals

« Since all chemicals in commerce are made in a workplace (including consumer products), handled
during shipment and transport by workers, and often used by workers, there are no complete
exemptions from the scope of the GHS for any particular type of chemical or product
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UN Sub Committee on the GHS

2016

Thought-Starter:

« Experts from Germany, US and CEFIC developed a thought-starter
for the Annex including:

« Definitions

Identification of combustible dusts (flow chart)

Contributing factors

Hazard identification, risk assessment and mitigation

Additional information for hazard communication
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UN Sub Committee on the GHS

2017

Correspondence Group January - June to fine tune
July session - Correspondence Group met to finalize Annex

Working Paper presented to the Plenary session

Success!

8th Revision of the GHS will contain

« Annex 11 Guidance On Other Hazards Not Resulting In Classification
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Annex 11

“Guidance on other hazards not resulting in classification”

2014 Definition:

« “"Combustible dust” means a substance or mixture that is in the form of finely divided

solid particles that is liable to catch fire or explode upon ignition when dispersed in air
[or other oxidizing medium]

Overview of Dust Explosion Hazard Annex:

e Section 2.2 Definitions

« Correspondence Group culled from recognized international
and national sources

- Combustible dust: Finely divided solid particles of a substance or mixture that are
liable to catch fire or explode on ignition when dispersed in air or other oxidizing media

Givaudan

Confidential and proprietary business information of Givaudan 20



Annex 11

Section 2.3 Identification of combustible dust

No

1 Is the substance or mixture a solid? |

A

available data, evidence
or experience confirming that
the solid is a combustible

Yes 2

Is
there a potential
to form particles of a nominal size
<500 pm in supply and
transfer operations?

6
No

the solid include particles

No or unknown

Is the solid
completely
oxidized?

No or unknown

Does

of a nominal size
<500 pm?

Choose to test
the solid for dust
explosibility?

No

Do test results
show that the solid isa
combustible dust?

Not a combustible dust

Combustible dust

Givaudan
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Annex 11

Section 2.4 Factors contributing to a dust explosion
Section 2.4 - various factors that
are considered contributors

» Particle characteristics
(size and shape)

« Concentration of combustible dust
» Air or other oxidizing atmospheres

+ Ignition sources with list of potentials
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Annex 11

Section 2.5
Other factors impacting severity of a dust explosion

Other factors impacting severity of a dust explosion -
more significant factors impacting severity

« Influence of temperature, pressure, oxygen availability, and humidity
Temperature may cause = in MEC and MIE
* | Pressure tends to = MIE and MIT while = Max Explosion pressure
« Confinement
« With confinement or without

« Explosion pressure greater when dust is in an enclosed or limited space
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Annex 11

Section 2.6
Hazard prevention, risk assessment and mitigation

Section 2.6 Hazard prevention, risk assessment and mitigation

« Table A11.2.1 General concept to prevent and mitigate dust explosions

Prevention Mitizgation
Avoidance or reduction of explosihle| Avoidance of ignition sources Minimiring effects of a dust
dust atmospheres explosion
Relevant safetv chavacteristics Identification of relevantiznition Helsvant safetv chavacteristics
®  Dustexplosibiline S0UrCes »  Maximum sxplosionpressure
. . amtificati gy M - ; -
Avoidance of combustible dusts by ' Idt'im.iéﬂayon?rjlamuﬂs and Deflagration indsx (.
activitias {zoning . .
examples below] o = Explosion pressure proof desiegn|
[ el 1 *  Identification of potantial ignition .pln F hala F =
*  Substitution souross by [examples w]
* Passivation * Determination of ralevant safsty * Venting (reduction of
*  Application of dust-fraeprocassas charactaristics (sez balow)] sxplosion prassurs)
" *  Explosion resistance
L -

« Table A11.2.2 Potential ignition sources during operations

» Focuses on dust explosion protection during operations and processing
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Annex 11

Section 2.6
Hazard prevention, risk assessment and mitigation

Fadility - - o : .
management Storage Transfer-operations | Formmlation and packaging Reaction and downstream processing
EEQ o (B =z (2 BT £ F = 2Ew -ERL = =
B £5|EE| 32 |3E| 2% 35| £ g 2EF [E5efs £ 3
Type of iguition P E3|EE| 82 |EE| B2 |EE| 2 g EEE (BEEifI © :
S0urCe 238 e |EF| g8 |22 €% |EE| B = B & £ =
E=Z g = H- H S| & = B 2 B
[3ee A11.2.4.43] SES 4 g = E g E ]
: B2 5 E 58
Hot surfaces [awsad by friction of moving parts at besrings, shaft zsals, st Haatad agquipmant, pipss, heat axchangers
Hot work: waldine Paozzible
Flames and hot gasey :;tt*il:.ﬂh-"t'm:: CG=marally not rslavant formation of hot (ranarally not =lavant
[= E, atc. Eazaz
- . e A _ |5patks generated dus to grinding, fiction of impact (Feguently cansad by Sparks ganerated
Mech B'E:m" des ':Sflai:- —"I:"tfaic ].33.']11."2 m’_t{:»?l: machanical faileres or antrainment of forsign parts into moving aguipment of CGemarslly not r=lavant dus to srinding,
generated spa (a.g., hammaring, drilling, srinding) Chinery) Siction o impad]
Electric apparatus Mlachinss, procsss control technolosy instsllations, motors, switchas, cablez, lishting
cxrrents and Sty o, 2.2, . y . . - . .
cathodic oo iom Ifrom 15'-'_1]{:_11:; mtﬁar_lt:.' Ral=vant in soma casa:, 2. g badflow to slactricity generation plants, train tradkcs vicinity of alactric system with high corrant
protection SqHpmeEn
Lighming Falevant in some cases, 2. g thunderstorm even with invizibla lighining bolts, activities near lighining protection systems
- L F.alevant in - . s b o o & ; N
Static electricity P Fraquently generated by flow of separation procasses
Radio frequency
electromagnetic Paalavant in soma casss, 2. g0 radio tranemitting station, high fequency gensrstors for heating, curing, walding, cotting
WAVES Gemarally not
. r=lavant
Eie:gnmnguenc Balevant in zome cazes, 2. g insolation, powerfil light souca, lassr radistion
Ionizing radiation Fualevant in soms casss, 2. 2.0 Mgy machine, radipactive materialz
Tlfrasamics Faalevant in soma casss, 2 g ulttasound scanmer, ultrzsomdc testing, somic driller
. . Compression of gasas,
Adiabatic e L= .
- . - rapidly shutting valvas . - Falavant in soms cazss, 2. 2.0
cump. . on and Genenlly not mlevant when convaving Generlly Dot wlevant 1almation of hish-peressurs gazas in pipslines, hammer blow
shock waves ; -
pumping matsal
Prrophoric e Self-heating R s P
Exofhermi tioml| Cemarall mot sslevant and zalf | Tramsfor of smouldaring | Pyrophoric and sslf heating S:Ltm:__l}__ and ignition of _A:h]:f_—x , _Pﬂ“ﬂ?;t". s‘]{ﬂﬁ"fmﬂi{’f
TOTH BT FRACTONS) Lrnaraly Dol SV hesring nasts into other arss: substanoss SRathemus charopal TYELE Of | CRCOMPREUON ( CUST AR (22h.
subatances reaction aheoghars residuas of residus spray drring)
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Annex 11

Section 2.7
Supplemental information for hazard & risk communication

Each party producing or distributing a product that is determined to be
hazardous, including if it becomes hazardous during downstream
processing, should create and provide their downstream user with appropriate
information, in the form of a Safety Data Sheet (SDS) or another format as
appropriate, to alert the user to the hazards and risks.

« Sections 2, 5, 7, and 9 of the SDS should provide information on combustible dusts
« Competent authorities may require the use of the following phrases on labels, SDS’s

« “May form explosible dust-air mixture if dispersed” or

« “May form explosible dust-air mixture if small particles are generated during further processing,
handling, or by other means.”

« The phrase “"Warning” may be used in conjunction with either statement
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Annex 11

Section 2.8
References - references on test methods

Test Methods

« ISO/IEC 80079-20-2, "Explosive atmospheres - Part 20-2: Material characteristics -
Combustible dusts test methods"

« ASTM E1226, "Standard Test Method for Explosibility of Dust Clouds”

« VDI 2263-1, "Dust Fires and Dust Explosions; Hazards - Assessment — Protective
Measures; Test Methods for the Determination of the Safety Characteristics of Dusts"
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Annex 11

Section 2.8
References - references on test methods

Regulations and guidance on prevention and mitigation
« Directive 1999/92/EC of the European Parliament and of the Council (ATEX), Annex 1
« U.S. OSHA’s Combustible Dust Directive (Combustible Dust National Emphasis Program)

« Health and Safety Executive, UK, HSG 103, Safe Handling of Combustible Dusts:
Precautions Against Explosions

« U.S. National Fire Protection Association (NFPA)
« NFPA 652: Standard on the Fundamentals of Combustible Dust

« NFPA 654: Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and
Handling of Combustible Particulate Solids

« NFPA 68: Standard on Explosion Protection by Deflagration Venting

« NFPA 69: Standard on Explosion Prevention Systems”
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Annex 4

Guidance on the preparation of Safety Data Sheets

Consequential amendment to Annex 4 of the GHS
Section A4.3.2.3

Replace the last sentence ("The statement “"May form explosible dust-air
mixture if dispersed” is appropriate in the case of a dust explosion hazard.”)
with the following:

« To communicate combustible dust hazards, and thus a potential risk of dust explosions
under the approach described in Annex 11 in a standardized manner, competent
authorities may allow the use of the phrases identified in A11.2.7.3 on labels, SDSs
and/or in operating instructions or may leave the choice to the manufacturer or supplier

The working paper ST/SG/AC.10/C.4/2017/3 Proposed annex to address dust
explosion hazards can be found at the UNECE link shown below:

http://www.unece.org/trans/main/dgdb/dgsubc4/c42017.html
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Moral of the story

2017

“You can't always get

what you want,

But if you try sometime

you just might find,

You get what you need”

Thanks to Kathy Landkrohn for her patience,
perseverance and leadership!
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Thank you.

Barbara Lantry-Miller
DGSA

Director HazMat Compliance
NAFTA Region

Contact
barbara.lantry-miller@givaudan.com
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