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Agenda

 What is GHS?
 GHS as Global Standard
 GHS in the United States
 Product Manufacturers and GHS 
 SDS Requirements
 Requirements: Packaging, Labeling & Warnings
 GHS in the Workplace
 Resources
 Questions
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GHS Implementation Fundamentally 
Changed the Requirements for Product 

Labeling & Safety Data Sheets
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What is GHS?

 Globally Harmonized System of 
Classification and Labeling of 
Chemicals

 Internationally recognized 
system for chemical hazard 
communication

 HazCom Shift: Performance 
Based > Mandatory Criteria
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What is GHS?

 GHS refers to the United Nations (UN) Globally 
Harmonized System of Classification and Labeling of 
Chemicals 

 Initiated at the UN Conference on the Environment 
and Development in Rio de Janeiro in 1992

 Harmonize the classification and the hazard 
communication elements of chemicals (labeling and 
safety data sheets) 

 GHS harmonizes most classification criteria for 
supply and transportation and is based on the 
intrinsic properties of substances 

 Building Block Approach
This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
Shelton, CT 



Stated Benefits of the GHS

 Provides global benefits, as well as benefits to governments, 
industry, and chemical users (workers and consumers)
– Enhances the protection of human health and the 

environment through the provision of harmonized chemical 
safety and health information

– Reduces the need for duplicative testing of chemicals
– Provides the informational infrastructure for chemical safety 

and health management programs
– Increases efficiencies, reduces costs of compliance, etc.
– (Reduce barriers to free global trade)

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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Purple Book 

 The first version became available in 2003 in the 
form of the so called “purple book” (compared to 
the orange book for transportation). Regular 
updates should take place every two years

 United Nations (UN) publication of the GHS
 Fifth edition (Rev. 5), 2013
 Outlines the provisions in four parts:

– Introduction (scope, definitions, hazard 
communication)

– Classification criteria for physical hazards

– Classification criteria for health hazards

– Classification of environmental hazards
This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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GHS Building Blocks

Classification
– Physical Hazards

• Hazard Class
– Hazard Category

– Health Hazard
• Hazard Class

– Hazard Category

– Environmental 
Hazards

• Hazard Class
– Hazard Category

Labels
– Pictograms
– Signal Words
– Hazard Statements
– Precautionary 

Statements
SDS
Risk based 

labeling for 
consumer 
products

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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Criteria for Flammable Liquids 

Flash point > 60°C and  93°C4 

Flash point  23°C and  60°C3 

Flash point < 23°C and initial 
boiling point > 35°C

2

Flash point < 23°C and initial 
boiling point  35°C

1

CriteriaCategory
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Criteria for Acute Toxicity

Acute 
Toxicity

Cat. 1 Cat. 2 Cat. 3 Cat. 4 Cat.  5 (not 
Hazcom 2012)

Oral (mg/kg) ≤5 >5 -
≤50

>50 -
≤300

>300 -
≤2000

Criteria: ≤5000

• ≤5000
• Anticipated 

significant effects 
in human

• Any mortality at 
class 4

• Significant clinical 
signs at class 4

• Indications from 
other studies

Dermal 
(mg/kg)

≤50 >50 -
≤200

>200-
≤1000

>1000-
≤2000

Gases (ppm) ≤100 >100 -
≤500

>500-
≤2500

>2500-
≤20000

Vapours 
(mg/l)

≤0.5 >0.5-
≤2.0

>2 -
≤10

>10 -
≤20

Dust and 
mists (mg/l)

≤0.05 >0.05-
≤0.5

>0.5-
≤1.0

>1.0 -
≤5

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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Criteria for Skin Corrosion/Irritation

Category 1 Category 2 Category 3 
Destruction of dermal tissue: visible 

necrosis in at least one of three 
animals 

Reversible 
adverse 
effects in 
dermal tissue
 
Mean Draize 
score in 2 of 
3 animals: 
≥2.3 ≤4.0 
erythema/ 
eschar/edema
or persistent 
inflammation 

Reversible 
adverse  
effects in 
dermal tissue 
 
Mean Draize 
score in 2 of 3 
animals: 
≥1.5 < 2.3  
erythema/ 
eschar/edema 
 

Subcat.  
1 A 
Exposure  
≤ 3 min 
 
Observation  
< 1 hour 

Subcat.  
1 B 
Exposure 
>3 min ≤1 
hour 
 
Observation 
< 14 days 

Subcat.  
1 C 
Exposure 
>1 hr ≤4 
hours 
 
Observation 
< 14 days 
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• Mandatory Requirement for 
Provision of (M)SDS Sheets 
and Product Hazard 
Communication Labels 
since 1984

• “Old” System was 
Performance Based

• Format and Content  Details 
up to the Discretion of the 
Manufacturer/Supplier

GHS & OSHA HazCom in the U.S.



• Mandatory Requirement for 
Provision of SDS Sheets and GHS
Compliant Product Labels (as of 
June 1, 2015)

• “New” GHS System is 
Prescriptive, Rule-Based

• Format, Data and Graphics must 
be Presented in Accordance with 
Specific Rules and Mandatory 
Outputs

• Consistent Globally

GHS & OSHA HazCom in the U.S.
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Legal Regulatory Requirement 

OSHA: 29 CFR 1910.1200: 
Hazard Communication Standard (HazCom)

◦ 1910.1200 - Hazard Communication.
◦ 1910.1200 App A - Health Hazard Criteria (Mandatory)
◦ 1910.1200 App B - Physical Criteria (Mandatory)
◦ 1910.1200 App C - Allocation Of Label Elements (Mandatory)
◦ 1910.1200 App D - Safety Data Sheets (Mandatory)
◦ 1910.1200 App E - Definition of "Trade Secret" (Mandatory)
◦ 1910.1200 App F - Guidance for Carcinogenicity (Non-Mandatory)
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Regulatory Deadlines
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HAZCOM 2012 - OSHA Adopts GHS – Revised Hazard 
Communication Standard aligns United States with GHS
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• GHS Hazard Classification 
Drives the Mandatory 
Outputs on SDS and Labels

• Depends on Constituent 
Compounds or Elements 
and their Concentrations 

• Can be derived by product 
testing or published data on 
the compounds present

GHS & OSHA HazCom in the U.S.
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Example: GHS Impact on Lincoln Electric 

Lincoln Electric

Headquarters
Manufacturing
Sales Offices

Source: http://ghs.dhigroup.com/GHSImplementatationMap.aspx

70 GHS Countries & counting…

1/15/201620 Privileged and Confidential



GHS Impacts on Manufacturing

 The two major elements of GHS are:

1. Hazard Classification according to GHS 
rules

» applies to pure chemicals, mixtures and 
preparations

2. Hazard Communication via Labels and 
Safety Data Sheets 

» GHS prescribed format and content

211/15/201621



Mixture Classification

 Classify based on data for the mixture as a whole 
– Generally all physical hazards

 Follow bridging principles 
– Dilution, batching, concentration, interpolation, 

substantially similar mixtures, aerosols
 Use additivity formulas 

– Only certain hazard classes
 Cut-off values – Hazard class specific

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
Shelton, CT 



Acute Toxicity - Mixture Calculation

 Where: 
– Ci = concentration of ingredient i
– ATEi = Acute Toxicity Estimate of ingredient i
– ATEmix = Acute Toxicity Estimate of mixture
– n ingredients in the mixture and i runs from 1 to n

 Formula adjusted if >10% unknown toxicity
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Carcinogen / Cut-off values

Ingredient Classified as Category 1 carcinogen Category 2 carcinogen

Category 1 carcinogen ≥0.1%

Category 2 carcinogen ≥0.1%

Mixture classified as a carcinogen when at 
least one carcinogen has been classified as a 
Category 1 or 2 carcinogen and is present at 
or above the cut-off value/concentration limit 
below

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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GHS/Hazcom 2012 Safety Data Sheet (g)

 Incorporates a standard 16 section SDS
 Headings (Nearly) Same as ANSI Z400.1
 Classification detailed in Section 2
 Labeling appears in Section 2 of the SDS

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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Old vs New

OSHA MSDS
 Manufacturer information
 Hazard Ingredients/Identity 

Information 
 Physical/chemical properties
 Fire and Explosion Hazard 

Data 
 Reactivity Data 
 Health Hazard Data 
 Precautions for Safe 

Handling and Use 
 Control Measures 

GHS SDS
1. Identification
2. Hazard(s) identification
3. Composition/information on ingredients
4. First-aid measures
5. Fire-fighting measures
6. Accidental release measures
7. Handling and storage
8. Exposure control/personal protection
9. Physical and chemical properties
10. Stability and reactivity
11. Toxicological information
12. Ecological information
13. Disposal considerations
14. Transport information
15. Regulatory information
16. Other information



Hazard Communication SDS Distribution

• Typical SDS sheet is much 
larger to accommodate all the 
prescriptive requirements

• Multiple published credible 
sources for supporting data –
hazard classification, i.e. 
toxicological data

• Information presented is 
targeted towards the EHS 
professional

• Employers more challenged to 
find ways to improve training 
and/or summarize info to make 
it more accessible to the 
workforce



Hazard Communication SDS Distribution
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Hazard Communication SDS Distribution



Labeling (f)

 The requirement for labeling unchanged
 Label content changed – based on

– Hazard classification
– Refer to Appendix C for the specific requirements



34

GHS Label Requirements

• Six Elements of a GHS Compliant Label
– All GHS labels for shipped containers 

must have:
1.Pictogram(s); 
2.A product identifier (as used on the SDS); 
3.Signal word(s); 
4.Hazard statement(s); and 
5.Precautionary statement(s)
6.The name, address, and telephone number of the chemical 
manufacturer, importer, or other responsible party; 

• For transport, the pictograms prescribed by the UN Model 
Regulations on the Transport of Dangerous Goods should
be used.

1/15/2016

Red elements will vary by regulatory agency.
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GHS Hazard Communication
• Labels (cont.)

– Nine symbols
• Includes 

“Environment”



• Labels (cont.)
– GHS Label Elements for Flammable Liquids
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GHS Hazard Communication
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GHS label example



Example 1

 Gas LEL 0.9%    UEL 6%

 Classification Flammable Gas Category 1
– Consider also classification as compressed gas

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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Example 1
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Example 1 Label
FLAMMABLE GAS PRODUCT
DANGER
Extremely flammable gas
Prevention
Keep away from heat, sparks, open flames and hot surfaces. No 
smoking.
Response
Leaking gas fire: Do not extinguish, unless leak can be stopped 
safely.
Eliminate all ignition sources if safe to do so.
Storage
Store in well-ventilated place.

ABC Chemical Company, 3 Main Street, Hartford, CT 860-123-2222



Solid Materials
 Solid metal, wood, plastic items not exempted as 

articles
 Label may be transmitted to the customer at initial 

shipment
– With shipment
– With SDS

 Not required with subsequent shipments unless 
label changes

 Materials that form combustible dusts when 
processed

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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Label Content in the Workplace
 Product identifier
 Signal word (danger or warning)
 Hazard statements 
 Pictograms
 Precautionary statements 



Workplace Labeling

HAZARD
Category Hazard 

1 highest
2 high
3 medium
4 low

HMIS/NFPA
Index Hazard

1 slight
2 moderate
3 serious
4 severe

• Will you continue to use HMIS or NFPA?

• While the hazard category number does not appear on 
the label, consider:

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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Written Hazard Communication Programs (e)

 No changes to the requirements
 Employers need to assure that the program is current 

and reflects the revised requirements
– Will workplace labeling change?
– Does your program include reference to hazard definitions 

that may need to be updated?
– Change MSDS references to SDS
– Update the list of hazardous chemicals as needed based on 

revised SDS received

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
Shelton, CT 



EU Substance Classification 
Approach

 CLP 
 Includes both industry notified classifications and EU 

Harmonized classifications
 EU Harmonized classification for Carcinogens, Mutagens, 

Reproductive Toxins (CMR) – Categories 1 and 2, Respiratory 
Sensitizers – Category 1 and Active substances in pesticides/ 
biocides

 Use of EU Harmonized classification is Mandatory – found in 
Annex VI (Equivalent to previous Annex 1).

 Theoretically agreed classifications should be used unless the 
ECHA is notified, must be substantiated.

 Inventory is now available to the public on the ECHA website

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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What Does This Mean?

 Chemicals may require different classification and 
labeling in the US and other countries

 Raw Material SDS you receive may be different if 
prepared for another country

 You will have to decide what substance 
classifications to use (or rely on supplier)

 Your products may look different than your 
competitor’s.

This Slide Courtesy of:  Denese A. Deeds, CIH - Industrial Health & Safety Consultants, Inc.
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GHS Rationale  – Solid Consumables Classification

• Consistent approach to classification

– Does a solid welding wire possess an “Intrinsic” hazard?
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Source: Globally Harmonized System of Classification and 
Labelling of Chemicals, Third revised edition, United Nations  



How is Lincoln Electric Complying 
as a Manufacturer?

New Safety Data Sheets 
Available online and via email in GHS format. 

Automatic Email Distribution
Providing customers with programmed email 
alerts regarding changes to SDS and product. 

New Labels
Updated to comply with mandatory GHS label 
criteria. 

Safe Use Guides
Lincoln Electric is the only welding company to 
provide an informative welder‐friendly guide for 
the safe use of products in every package.  

SDS available at 
www.lincolnelectric.com

Automatic Email sent 
to End‐User by 
Lincoln Electric.

QR Code for 
smartphone



Automatic SDS Email Distribution
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Order 
Fulfillment

• Sent automatically 
after the first 
Delivery for a 
product is created

Change in 
SDS 

Version

• Sent automatically 
to customers who 
purchased the 
product within the 
last  12 months

Manually
• Sent on a 

requested basis 
to existing 
customers or ad 
hoc recipient 

SDSs are emailed as PDF attachments



GHS: Is it Harmonized?  

Globally (dis-) Harmonized 
System (GhS)

•Product Labeling Non-conformity:
– Country and Regional variation 

in classification rules drives 
differing outputs

– The EU does not consider the 
same reference source for 
carcinogenicity classification as 
NA (IARC)

– Places potential challenges on 
labeling and distribution 
channels
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Resources!

Denese  A. Deeds, CIH - Industrial Health 
& Safety Consultants, Inc. Shelton, CT –
Expert Technical GHS and EHS Services: 
http://www.ih-sc.com/ (203) 929-3473

The European Chemicals Association 
(ECHA)
http://echa.europa.eu/web/guest/regulation
s/clp/classification

OSHA GHS: 
https://www.osha.gov/dsg/hazcom/
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Thank you for your attention!

Doug Dunbar
Health & Product Evaluation Manager
Phone: +1 216.383.2170
Email: doug_dunbar@lincolnelectric.com


