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» GHS/CLP Adoption and
Resource Impacts

» Support Tools and Services
» Evaluation Criteria




GHS/CLP Is Resource Heavy

COMPANY /

e \/olume of classification work
e GHS Is not “harmonized”

e Conflicting regulatory approach among
governmental agencies/ministries

e Transitional — occurring over period of
months/years

e Multilingual needs to understand differing
adoption regulations and information from
suppliers




Country Classification Comparison

Acute toxicity - Oral

Acute toxicity - Dermal

Skin corrosion/irritation

Serious eye damage/eye
irritation

Respiratory sensitizer

Skin sensitizer

Carcinogenicity

Germ cell mutagenicity

Toxic to reproduction

Specific target organ toxicity
- single exposure

Specific target organ toxicity
- single exposure

Specific target organ toxicity
- repeated exposure

Specific target organ toxicity
- repeated exposure

Acute hazards to the aquatic
environment

usS
Category 3

Category 1B
Category 1
Category 1
Category 1

Category 1A

Category 1

EU
Category 3

Category 3

Category 1B

Category 1
Category 1

Category 2

Category 3 - Respiratory

Category 1

Japan
Category 3

Category 3
Category 2
Category 2B
Category 1
Category 1
Category 1A
Category 2

Category 1B

Category 1 - Nervous &

Respiratory

Category 2 - Central Nervous

Category 1 - Central Nervous &

Respiratory

Category 2 - Visual Organs

Category 2
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Brazil
Category 3

Category 2

Category 2A

Category 1

Category 1A

Category 1
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Skin corrosion/irritation 1B in Europe. Will not display Serious eye damage.
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Carcinogenicity 1

1A

1B

Reproductive Toxicity 1

1A

1B

Effects on or via
lactation

Classification Cut-off

US

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

EU

>0.1%

>0.1%

>0.1%

>1.0%

>0.3%

>0.3 %

>0.3 %

>3.0%

>0.3%

Japan

>0.1%

>0.1%

>0.1%

>1.0%

>0.3%

>0.3 %

>0.3 %

>3.0%

>0.3%
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Brazil

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%

>0.1%
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Few companies have access to regulatory attorneys,
PhDs, chemists, toxicologists, industrial hygienists, and
chemical engineers!
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Description: GHS/CLP substance classification
reference databases

e Benefits:

— Regulatory Body managed

— Little-to-no further work required for single substances
— Access to other information (Physical property data, etc.)
— Baseline for mixtures

e SOuUrces:
— Regulatory bodies (next slide)

— EHS vendors populate lists into user-friendly
applications to aid searching and exporting results

©2013, 3E Company, All Rights Reserved



T —— —
GHS Reference Lists o=

EDMPANYf;

e EU CLP - mandatory; approx. 4,500 subs

e Japan
— NITE (National Institute of Technology and Evaluation) — advisory (widely
used by industry); approx. 1,900 subs

— JAISH (Japan Advanced Information Center of Safety and Health) —
substances of hazardous and harmful substances designated by EU or other
countries

e Korea
- MOE classification — mandatory from July 1, 2011
- KOSHA - advisory; approx. 11,300 subs
- NEMA — advisory; approx. 1,000 subs (DG)

e Taiwan — CLA, advisory; approx. 2,000 subs
e South Africa — mandatory; derived from EU CLP list
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Calculation Tools

Description: Electronic tools with built-in classification algorithms that
automate the classification and labeling for substances and/or mixtures.

e Benefits:
— Consistency
— Time saving, with near immediate results

— Substance and mixture-level classification assistance based on
regulatory substance-level data and available empirical raw material
data (e.g. toxicity and eco-toxicity data from databases such as ECHA
dissemination site and NLM’s HSDB)

— Accounts for variations in jurisdictions

— Visibility for the logic used as part of the assessment and determination
process

e Sources: Vendor rules and software, or vendor rules imported into another
vendor’s platform, or vendor rules imported into an in-house platform. Very
few companies create their own rules and software.
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WI GHS Classification Module
Determine a GHS classification of a substance or mixture and generate GHS labels. To generate a GHS classification, users enter a formulation and check what regulatory, toxicity or eco-toxicity data is available for the individual components. Users can use the regulatory and scientific data modules available in WebInsight, or add their own. Once all product and substance data is entered into the system, users run the GHS rules engine to derive a classification.
The GHS rules engine assigns GHS classification based on the UN Purple Book, but also makes considerations for country specific variations and cut-off limits.
Once the classification report is generated, users can generate a GHS label with all the necessary pictograms, hazard and precautionary statements, based on the assigned classification. Labels are available in English, Korean and Japanese.

MSDgen
MSDgen uses many algorithms to accommodate the requirements outlined in the GHS. This consists of the classification of substances and mixtures according to their health, environmental and physical hazards, and HazCom requirements for labeling and Safety Data Sheets. At the substance level, assessments are made to determine the hazards based on experimental data. In addition, published GHS regulatory lists are incorporated for
substance assessments. For mixtures, where test data is available for the complete mixture, the classification is always based on that data. In the absence of data, the mixture calculations utilize the methods outlined in the UN GHS Guidelines, with adaptations according to the competent authorities’ adoption of GHS. Automatic assessments may also be based on the EU Risk phrase conversion table outlined in the EU CLP regulation or aligned with transport  assessment. As with all automatic assessments, users have the ability to override the classification. Where test data is not available for the mixture
itself, the hazards are estimated based on the ingredient data. GHS Rules automatically assign the corresponding hazard statement(s), signal word, symbol(s) and precautionary statements outlined in the GHS as adopted by each country’s regulation. 

EU Classification Algorithms
The built-in EU Classification Algorithms automate the classification and labeling assessments that are required by EU regulations.
At the substance level, MSDgen assigns the classification and labeling information as outlined in Annex VI of the CLP Regulation (EC) No. 1272/2008. This includes the categories of danger, Risk and Safety Phrases and symbols as well as the classification and labeling under GHS. MSDgen determines the hazards of the mixture by evaluating the substance classification as well as the concentration limits for each ingredient outlined in Annex VI of the CLP or within the Dangerous Preparations Directive (1999/45/EC). If experimental data is present, the assessments based on this data overrule any that were made via the conventional method. 
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 Bridging Logic: Sufficient information on comparable
mixtures from which classification can be extrapolated

o Multi-layer Logic: Use both ingredient and supplier
classifications. Product at the primary level comprises of
other products (e.g. SAP’s REAL SUBs) at the secondary
levels and the rule drills down to the data at these
secondary levels to calculate the hazards at the primary
level.

 Exclusion Logic: Redundant components are CASRN listed
hazardous subcomponents which are contained in the
parent substance that itself is already listed by a CASRN.
These are excluded from classification checks so they do not
contribute twice to the classification.

©2013, 3E Company, All Rights Reserved
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Multi-layer Logic: An example of the multilayer logic in 3E’s Expert Rules for SAP is – let’s say we have a mixture (mixture A) of 2 ingredients (Pure substances 1 and 2) and 2 mixtures (mixtures C and D). We have supplier classifications for  mixtures C and D. To classify mixture A, we will use the ingredient classifications for substances 1 and 2 and the supplier classifications for mixtures C and D. 

Exclusion Logic: Some components are present as redundant within the mixture. All the 3E rules have been enhanced to exclude one or more component types from regulatory checks and label checks but not from section 3 disclosure. A new rule has been added to each Rule group which creates a new composition in Exact Composition Based on Compounds (SAP_EHS_1012_002) property which contains all components except those with the component type marked for exclusion. This new composition is then used for all regulatory checks and for label disclosure. 

Petroleum Naphtha, is purchased as a raw material and it has a registered CAS number of 64742-94-5.  The Petroleum Naphtha CASRN (64742-94-5) has data for classification but it is not included on most country OELs listings. However, suppliers disclose that this hydrocarbon stream contains multiple CASRN components that are hazardous by themselves, and are included on multiple country OEL lists and other regulatory lists.  Within Vision, these hazardous subcomponents are included in the composition of SO-44 as “redundant.”  





Multi-layer Logic, 2 levels

Product

(Primary Level)

RealSub
No tox data
Acute

Tox— Not
Classified

Skin Corrosion —
Catl

Multi Layer
Composition

(Secondary Level 1)

RealSubA
Tox data: Not Classified
50%

v
-

RealSubB
No tox data

50%

e

e

N

Multi Layer
Composition

(Secondary Level 2)

PureSubAl
Acute toxicity — Category
5

25%

PureSubA2
GHS: Not classified

25%

PureSubB1
GHS: Not classified

25%

PureSubB2
Skin Corrosion — Category

25%

.
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Here the system is looking first for data at the highest level (the product that we sell- let’s call it Product ABC). There are no product-specific tox data for this product, so the rule needs to look down to the components of this Product to see if there are any data there. In this case, we have actual test data for the RealSubA which indicate that this substance should not be classified. The rule should stop looking after it sees this data. If the rule were to look down further into RealSubA, ignoring the actual data and using the data from its component pure substances, Product ABC would be incorrectly classified. You can see that in the above example, that this is not the case for RealSubB. For RealSubB, the rules should look all the way down to the Pure substance (there is no data at any level of the real substance for this endpoint).  

The single-layer data works well for businesses which do not maintain any Raw material or manufactured substance’s(a substance which is a combination of more than one pure substance) info or do not wish to use this data to derive product classifications.

Clients often obtain supplier information or conduct toxicity testing on a substance as manufactured (i.e a substance which could be more than one pure substance). This data often results in a different classification than the classification that would be driven by the pure substances alone.
 
 As such the integrity of the data at a real sub level for some supplier raw materials or manufactured substances is critically important.  

Therefore the hazard classification based on data at the real sub level must be maintained such that the result is consistent when that real sub is used in another real substance.  The system in this case must be capable of recognizing this hierarchy where hazard data maintained at the higher “product” or “raw material” takes precedence over the component level data for that “product” or “raw material”. 





Classification Tool Audit Tracking comPANY

Provides Immediate explanations of

how secondary data is determined. Auditable
reports for how primary data, rules, and
conditions led to the results.

e Transparency

o Audit trall

 Historical tracking when reports are saved
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Explanation component is a standard SAP functionality and 3E rules have utilized this feature to create xml code within the rule files which helps the users understand the outcome of the Rule execution by displaying the results in an easy to understand tabular form through secondary determination in CG02. 
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Classification Resources Sy

Description: Outsource classification workload to
external expert(s)

e Benefits:
— Removes burden from internal teams
— Ensures consistency with industry standards

— Helps streamline resources and workflow
« Manage overflow during CLP/REACH transition
e Fill gaps during employee turnover (employees replaced)
* Fill gaps to handle employee attrition (employees not
replaced)

e Sources: EHS Vendors, Independent
Consultants
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Improved liability/risk management — Automated expert logic is applied for consistency
Increased cost efficiency and control — Outsourcing can provide flexibility by shifting fixed costs into variable expenses driven by business needs. Full outsourcing can also reduce hardware, software and maintenance investment. 
Increased productivity — Eliminate regulatory tracking, change management and training, freeing up EH&S staff to focus on other strategic functions


T —
External Evaluation Criteria =
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» One system for all employees for consistency

N
)

» Substance and mixture classification support

» Support for wide breadth of regulations — plus enhanced use of
evaluation within regulations, such as “Generics” data

» Adapt and alert when regulations change

» Multilingual capabillities
» Well-defined, transparent processes and products — e.qg.
Exclusion logic

» Scalability — geographically, technologically (infrastructure & IT
personnel)

©2013, 3E Company, All Rights Reserved
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Focusing in on selecting or building your system, here are some essential factors to include in your evaluation:

It must provide one access point for all employees that perform classification.

It must support the wide breadth of regulations your locations cover and be able to adapt when any of those regulations change

There should be multilingual capabilities so all markets are catered for. This multilingual requirement applies to interface or GUI localization and/or being able to produce data in many languages.

Finally, as your company grows, your system must be able to scale with you – this covers geographical support, the technology must be flexible – which covers IT resources and infrastructure to support the application long term, and the system’s capacity to handle an ever increasing volume of data. 

**You can use a combination of support**


Internal Evaluation Criteria =

EDMPANYff

» Budget available — Noting that tools and outsourcing are
cost saving resources

» Volume of classification & Timeline for workload
completion — One-time, consistent expanding into new
geographies requiring more monitoring , expansion of
finished goods

» In-house knowledge — External support while teams adjust
to new classification systems, need for tools to avoid teams
creating internal databases, tools, or searching the internet
endlessly for regulatory information

» In-house resources — Protection against unpredictable
staffing ebb and flow

©2013, 3E Company, All Rights Reserved
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Thank you for your attention
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That concludes the presentation for today, and we have some time now to answer some of your questions.  
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