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Background

1. IPIECA has been working on guidance on the apptin of GHS criteria to petroleum
substances according to the work plan presentettheathirteenth session of the Sub-Committee
(UN/SCEGHS/13/INF.4). At the fourteenth sessiorEIRA listed issues that could result in divergent
classification of petroleum substances (UN/SCEGHSNF.10). These issues have been informally
discussed at the fourteenth session, which resurtegeful feedback from the Sub-Committee.

Development of draft guidance

2. Using the feedback IPIECA started drafting gnmaon the application of GHS criteria to
petroleum substances. Draft guidance has been apmeblwith input from experienced technical
experts on the field of petroleum substance togigpl

3. The basis for the guidance is formed by the Get& and available, current science on
petroleum substance toxicology. The guidance aordassify these substances consistently and in a
transparent, scientifically accurate manner. Thisuees that the appropriate hazards are identfield
communicated consistently on a global basis.

4, The draft guidance may be found in the anndRisodocument.

Domain of applicability

5. The draft guidance addresses crude oil and Ipatrosubstances produced from oil and gas
operations and the process streams derived from itheefinery operations.

! Substances of unknown or variable compositiomplex reaction products or biological materials
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Review of draft guidance

6. IPIECA invites the Sub-Committee to review theafl guidance. Feedback can be
communicated toRob.Cox@ipieca.orgTo facilitate the discussion on the comments iveck
IPIECA will organize two webcasts before the sixtibe session of the Sub-Committee to
accommodate all participants in different time zone

7. The planned dates are July 29 (8.00 am Unitedyddm time; Europe 9.00 am / 10.00 am;
Middle East 10.00 am / noon; Australasia 3.00 @prh) and August 13 (5.00 pm United Kingdom
time; Americas 9.00 am PCT / noon EST), 2008. Aise who have interest in participating can
communicate this tdrob.Cox@ipieca.orgDetails on the webcast will be sent out to irgtrd
participants.

Next steps

8. IPIECA aims to provide revised draft guidancelycember 2008 for consideration by the
Sub-Committee.

9. It is believed that the guidance developed leyIPFIECA GHS Task Force, if adopted, will
have benefits in the following areas:

(a) greater global harmonization on products Hsordded in international commerce;
(b) enhanced credibility of the GHS framework widigard to petroleum; and

(c) improved certainty of classification, less giexity and lower cost for industry and
country authorities.

We acknowledge that achieving these benefits isoidgnt on the pursuit of a credible
approach, which is well communicated and undershyothe affected parties.
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Annex
DRAFT GUIDANCE

APPLICATION OF GHSCRITERIA TO UVCBS, IN SPECIFIC PETROLEUM
SUBSTANCES

Background

1. This document provides supplemental guidance thar classification and labelling of
petroleum substances, a class of UVCBs.

2. The consistent classification and labelling efrpleum substances is not straightforward due
to the complex nature and chemistry of the substnklence, whilst the Globally Harmonized
System of Classification and Labelling of Chemidq@#1S) provides a well structured approach that is
readily applicable to most substances and mixtuscertain substances, such as UVCBs and in
particular petroleum substances, application of GifiSciples may be subject to interpretation and
therefore not be consistent. Potential inconsigsna classification and labelling may resulGi4S

is being implemented due to:

(a) the complex nature (composition) of petroleuhstances;
(b) differences in interpretation of the experita¢idata, and
(c) divergent application of the GHS criteria.

GHS would benefit from more detailed guidance assification of petroleum substances,
based on the industry's experience in characteribieir hazards.

3. The purpose of this document is to provide sepeihtal guidance to facilitate a consistent
approach to the classification and labelling of@geum substances. The approach identified has been
developed independent of specific regulatory apgresa that exist or may be proposed and represents
the global oil industry’s recommended approach uiesS.

The nature of petroleum substances

4, Petroleum substances are chemicals derived fooude oil by physical separation
(distillation), which may be followed by chemicalodification (e.g. hydrogenation, cracking, etc).
There are many different types of crude oil andheegnsists of many thousands of chemicals,
predominantly hydrocarbons. Furthermore, no twaderoils are compositionally the same. Thus,
since the composition of any distillation fractioderived from crude oil will be dependent on the
source crude oil itself, and the distillate fran8omay be subject to a variety of chemical
modifications, it follows that petroleum substanosdl be of variable chemical composition.
Petroleum substances are, therefore, classed &ntm or Variable composition, Complex reaction
products and Biological substances” (UVCB substanhdeor this reason petroleum substances cannot
be produced to meet specific chemical specificatiGtather, specifications for petroleum substances
are normally related to several physical chemigacgications (such as boiling range, flash point,
viscosity) that establish specification limits teldto the intended use of the material.

CAS descriptions of petroleum substances

5. In view of the unknown or variable chemical camsition of petroleum substances, they can
only be described in general terms.
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6. Although petroleum substances are of complexpasition they are defined as substances
and each has a CAS number and associated CAStefinfhe CAS definition typically identifies
the starting material and the last process step dahaubstance will have undergone during its
production. In many cases an indication of impdraimysico-chemical parameters such as either a
boiling range or a carbon number range or bothhdlincluded in the CAS definition. An example of
a typical CAS definition for a petroleum substafaéws:

Gas oils (petroleum), straight run

A complex combination of hydrocarbons producedheydistillation of crude oil. It consists
of hydrocarbons having carbon numbers predominantiye range of C11 through C25 and
boiling in the range of approximately 205 °C to £4@(410 °F to 752 °F).

7. Although the CAS definition is imprecise, it eetheless does limit wide variation of
composition for a given petroleum substance.

8. Regulatory authorities have included petroleunbstances and other UVCBs on their

chemical control inventories despite their compdaxd variable composition. Chemical inventories

that include petroleum substances exist in Australlanada, China, the European Union, Japan,
Korea, New Zealand, Philippines and the UnitedeStaf America.

Grouping of petroleum substancesfor classification purposes

9. Petroleum substances are usually describedrnmstef starting material, production process

and ranges of e.g. boiling point or carbon numbberorder to maximise the use of available

information and minimise animal testing, petrolewubstances can be arranged into groups of
“similar” substances.

10. The rationale for such groupings is that sittoey are all derived from similar starting
materials and have similar physico-chemical progerand broadly similar chemical composition,
they exhibit broadly similar hazard properties.Slication may then be addressed on a group rather
than single substance basis.

11. Such grouping schemes have been devised by G@NEC(Conservation of Clean Air and
Water in Europe, the oil companies’ European assioti for environment, health and safety in
refining and distribution) and subsequently adoptethe EU in the Existing Substances Regulation
(1993) and the Dangerous Substances Directive {188 also by the American Petroleum Institute
in their activities to fulfil the requirements olfig United States High Production Volume (HPV)
Challenge program of the United States Environmdiatection Agency (2007).

12. Toxicity and environmental information is aafile on some members of each of the groups
of petroleum substances and these data can bedozads’ to all members of the petroleum substance
group. These data have been summarized by the AaneRetroleum Institute (Ref to API Robust
summaries) and CONCAWE (Ref to HEDSETs and Prodassiers; Classification guidance report;
Environmental data report) and should be usedeaprime sources of information.

13. The petroleum substance groups for which ddtt and/or for which read-across is possible
are:

(@) Crude ail

(b) Petroleum gases
(c) Naphthas/gasolines
(d) Kerosines

(e) Gasoils
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() Heavy Fuel oils

(g) Residual aromatic extracts

(h) Distillate aromatic extracts

(i) Treated distillate aromatic extracts
() Lubricant base oils

(k) Petroleum waxes

()  Petrolatums

(m) Foots oils

(n) Slack waxes

(o) Bitumens (Asphalts) and Vacuum residues
(p) Petroleum cokes

14. By using the grouping system of petroleum sarfrsis and a tiered approach to the
classification of petroleum substances, the paiehtzards of petroleum substances can be acguratel
identified and communicated on a consistent basis.

15. Some petroleum substances may contain spewfistituents which may be classified as
hazardous, e.g., as acutely toxic or as carcinggansagens, specific target organ toxicants (e.g.
neurotoxicants), or reproductive toxicants. Howetests may show that the full petroleum substance
may not in itself be hazardous. In addition, hazasd constituents may not be present in
toxicologically significant amounts. In some regionf the world, there are lists of hazardous
substances with mandatory classifications. Theste #ind mandatory classifications vary however by
region. By considering data available on the petnol substance as a whole and not simply as a
mixture of its constituents, the actual hazardhe petroleum substance should globally be similar
regardless of regional differences in the classiion of individual constituents.

Classifying petroleum substancesunder GHS

16. GHS establishes the principle (section 1.31A&)where test data are available for a complete
substance or mixture, then the classification efdhbstance or mixture should be based on theae dat
Such a principle is generally applied to petrolesabstances. In the absence of test data on the
specific petroleum substance itself, read-acrass ft similar petroleum substance should be applied.

17. The petroleum substances in each of the groays similar physico-chemical properties (i.e.
a similar boiling point range and similar carbormoer range) and have therefore a comparable
composition and similar hazard properties. In ¢erspecific cases read-across between groupsds als
possible provided the groups have a similarity omposition. This may occur because the
manufacturing processes may result in some ovérlapemical composition between groups.

18. In some cases data may not be available fopelreleum substance per-se and reliable read-
across may not be possible. As stated, petrolelsiances are of a complex nature and may contain
specific constituents which may themselves be ifladsas hazardous. Consideration of the amount
and significance of such hazardous constituents lmeathen of assistance for the classification ef th
whole petroleum substance.

19. This concept is described within GHS as “bmdgdiwhere there are data on ingredients and
similar substances that can be used to adequédtahpaterize the hazards. Each toxicological endpoin
has its own specific rules on bridging, as to th@centration limits that impact the final hazard
classification. This provides a logical approactetable consistent classification in the absendesbf
data or reliable read across data.

20. The first principle (i.e., Tier 1) is that dadarived from actual testing on the substance or
from read-across from similar substances (petroleubstances from the same group) that have been
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tested, should inform the classification of anyrpleum substance on an endpoint by endpoint basis.
This principle is laid out in section 1.3.2.3 oBtliBHS (second revised edition). Information that is
used as the basis for the classification decisimulsl be of an adequate standard so that it f®ifit
purpose, or in the case where there is a sufficieght of evidence to underpin the decision made.
This is in line with the GHS principle that datancaverride decisions on classification based on the
concentrations of constituents. For physico-chemicalpoints, use of data is the only acceptable
approach to classification.

21. For health and environmental endpoints, inaleence of actual data derived from testing or
read-across, the next tier (i.e. Tier 2) is clésaiion based on the presence of specific hazardous
constituents. If the concentration of suspectedattius constituents is less than the thresholds
defined by GHS for classification for specific hedsy then classification of the full petroleum
substance is not required. However, if there arelata or read-across for the petroleum substance
(Tier 1 is not fulfilled) and the concentration @ispected hazardous constituents is greater tlean th
thresholds defined by GHS, then the final tier (Bis to recommend classification.

Table 1: Tiered approach

Tier | Information available Category classification

1 | Data available on petroleum substance or thereaid-r Based on the results of the
across from similar substances (petroleum subssance | specific study(ies)
from the same group) that have been tested

2 | Content of individual component is below specified No classification
concentration limit§
3 | Content of individual constituent is above spedifie Classification recommendation

concentration limits

a Limits specified by GHS for specific endpoints

22. Some petroleum substances may contain spexwifistituents which may be classified as
hazardous. The presence of these constituentg idiffierent groups of petroleum substances depends
on the average boiling point range of the group aihthe specific constituent. Potential presence of
specific (potentially hazardous) constituents ir tiifferent groups of petroleum substances is
indicated in Table 2.
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Table 2: Petroleum substance groups and their specific (potentially hazardous) constituents

Petroleum substance groups

Toxicity/Classfication concerns

Components

Crude oil

Carcinogenicity, mutagenicity,
acute toxicity

H,S?, Benzen& PAH

Petroleum Gases

Carcinogenicity/mutagenicity,
acute toxicity

1,3-Butadien® H,S*

Naphtha’s/Gasoline’s

Carcinogenicity/mutagenicity

Benzéne

Specific target organ toxicity

May contain specific
components which may be
classified for this endpoint
in some regions (e.g. n-
hexane, toluene, benzene)

Reproductive effects

May contain specific
components which may be
classified for this endpoint
in some regions (e.g. n-
hexane, toluene, xylenes).

Kerosines | e e
Gasoils Carcinogenicity PAH

Heavy fuel oil Carcinogenicity, acute toxicity PAHH,S*
Residual aromatic extracts | - | e
Distillate aromatic extracts Carcinogenicity PAH

Z)r:raat;ds distillate aromatic Carcinogenicity PAH®

Lubricant base oils Carcinogenicity PAH
Petroleum waxes | e e
Petrolatums Carcinogenicity PAH

Foots oils Carcinogenicity PAH

Slack waxes Carcinogenicity PAH

Bitumens (asphalts) and
vacuum residues

Petroleum cokes

a

may therefore present an acute inhalation hazard.

‘Probably/possibly carcinogenic to humans’).

Hydrogen sulphide is an acutely toxic gas, comgdolnd in some groups of petroleum
substances. Hydrogen sulphide may collect in ttei$gace during storage and transport and

Benzene is classified by IARC as a Group 1 car@ndfCarcinogenic to humans”).
Individual polycyclic aromatic hydrocarbons (PAHjeaassessed by IARC. Several 3-7 fused-
ring PAH are classified to be Group 1 or 2 carcieog (‘Carcinogenic to humans’ or

1,3-Butadiene is classified by IARC as a Grouprticagen (‘Carcinogenic to humans’).
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Classification approach per endpoint

Acute toxicity

23. For the classification for the acute toxicitpgdpoint, the general principles laid out in
Chapter 3.1 of the GHS can be followed. Note tbates groups of petroleum substances may contain
hydrogen sulphide (for example crude oil, petrolegases, heavy fuel oil streams, etc.). The leviels o
hydrogen sulphide are generally below the specifi@acentration limits that warrant classification.
However, hydrogen sulphide may collect in the hpads during storage and transport and adequate
warning for this should be in place (see transpagtilations).

24, For good product stewardship, if headspacenaglation of hydrogen sulphide is possible,
regardless of measured concentrations of hydrogkhisle in the petroleum substance, it is advised
to include appropriate warnings on the Safety [Hitaet (SDS).

SKin irritation

25. For skin irritation the principles laid out @hapter 3.2 of the GHS can be applied to
petroleum substances.

26. Note that petroleum substances (hydrocarborgeiteral) may cause defatting of the skin,

leading to skin dryness and cracking. Although Gtiferently does not provide guidance on this
specific endpoint, it is advised to include appraigrwarnings on the SDS.

Eye irritation

27. For eye irritation the principles laid out ih&pter 3.3 of the GHS can be applied to petroleum
substances.

Sensitization

28. For sensitization the principles laid out ina@ter 3.4 of the GHS can be applied to petroleum
substances.

Germ cell mutagenicity

29. The first Tier is that data derived from acttegdting on the substance or from read-across
from similar substances that have been tested,|dhioiorm the classification of any substance for
germ cell mutagenicity.

30. In the absence of actual data derived fromingpstr read-across, the next tier (Tier 2) is
classification based on specific constituents. @uments generally accepted as mutagenic in
petroleum substances are 1,3-butadiene and benkens, under Tier 2, if 1,3-butadiene or benzene
is present at < 0.1%, no classification for mutagjgnis warranted. However, if 1,3-butadiene or
benzene is presenta0.1%, under Tier 3 classification for mutagenidgyadvised.

31. Classification as mutagen category 1B is recendad, since:

(@) this is consistent with the GHS bridging prptes for Category 1 mutagens (such as
benzene and 1,3-butadiene) as laid out in sect®f.3 of the GHS;

(b) there is no evidence from human epidemiologyglists that warrant classification as a
Category 1A mutagen
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Table3: Germ cell mutagenicity

Germ cell mutagenicity
Category classification
Based on the results of the|

Tier | Information available

Genotoxicity data available on stream or there is

1 ; specific study(ies) or read-
appropriate read across
across
—— - —
2a aCr:)gtent of individual Category 1 genotoxicant i8.£% No classification
2b Content of individual Category 2 genotoxicant is% No classification

3a Content of individual Category 1 genotoxicant &81%* | Category 1B

3b Content of individual Category 2 genotoxicar % Category 2

& For components benzene and butadiene.

Carcinogenicity

32. The first Tier is that data derived from acttedting on the substance or from read-across
from similar substances that have been tested,|dhioiorm the classification of any substance for
carcinogenicity.

33. In the absence of actual data derived fromnggstr read-across, the next tier (Tier 2) is
classification based on specific constituents. @uments generally accepted as carcinogenic in
petroleum substances are 1,3-butadiene, benzen8-anthg PAHs. For 1,3-butadiene and benzene
the bridging principle as laid out in section 3.8.3hould be applied. Thus, under Tier 2 if 1,3-
butadiene or benzene is present at < 0.1%, nafatasi®n for carcinogenicity is warranted. Howeyer

if 1,3-butadiene or benzene is presentd.1%, under Tier 3 classification for carcinogégigs
advised.

34. For petroleum substances containing PAHSs, #reireogenic potential has been thoroughly
investigated. The carcinogenic potential is disectllated to the level of 3-7 fused-ring PAHs. Teher
are three tests which are widely accepted to daéterrthe carcinogenic potential of petroleum
substances containing 3-7 fused-ring PAHs:

(@) skin painting studies in mice (Freeman and MgKI®93)
(b) modified Ames test E-1687 (Blackburn et al.8369ASTM, 2004)
(c) DMSO extractables as determined by IP 346 (Energgtute, 1992)

35. Note that these tests are limited in their igppllity: they should only be used within their

domain of validity. For example, IP 346 specifiage determination of polycyclic aromatics (PCA)

over the concentration range 1-15 mass% in unuddiivge free lubricating base oils having an

atmospheric boiling point of 300 °C minimum at 586aevered sample. ASTM E-1687 is applicable to
virgin base oils with viscosities of 18 ¢St (90 W& greater at 40°C.

36. For an overview of the approach to classifygdetm substances for carcinogenicity, see
Table 4.
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37. If there are no data or read-across for theolgetm substance (first Tier is not fulfilled) and
the concentration of suspected hazardous condfitigigreater than the thresholds defined by GHS,
then the final tier (Tier 3) is the recommend aliésation.

38. Classification as carcinogen category 1B ismeoended, since:

(&) this is consistent with the GHS bridging prpies for Category 1 carcinogens as laid out
in section 3.6.3.3 of the GHS, and

(b) there is no evidence from human epidemiologyglists that warrant classification as a
Category 1A mutagen.

Table4: Carcinogenicity

Tier | Information available Carcmogep category
classification
1 Carcinogenicity study available on stream ordher Based on the results of the
appropriate read-across specific study(ies) or
read-across
2a Content of individual Category 1 carcinogens (61% 2
and/or
DMSO extractables < 3% w/w as measured by IP 346 No classification
and/or
modified Ames test negative
2b Content of individual Category 2 carcinogens % No classification
3a Content of individual carcinogensi€.1%"
and/or
DMSO extractables (PAH%) 3% w/w measured by IP 346 | Category 1B
and/or
modified Ames test positive
3b Content of individual Category 2 carcinogens i$o Category 2

& For components benzene and butadiene

Reprotoxicity

39. The first Tier is that data derived from acttegting on the substance or from read-across
from similar substances that have been tested,dhoiorm the classification of any substance for
reprotoxicity.

40. In the absence of actual data derived froningsitr read-across, the next tier is classification
based on the presence of specific constituentsst@eents that may be present in some groups of
petroleum substances that are classified as repcatd Category 2 by some regions are for example
n-hexane, toluene, and xylenes. Bridging principlesaid out in section 3.7.3.3 apply.

41, If there are no data or read-across for theojgetm substance (first Tier is not fulfilled) and
the concentration of suspected hazardous condfitigigreater than the thresholds defined by GHS,
then the final tier (Tier 3) is to recommend clésation.

42, Classification as reprotoxicant Category 2eisommended, since this is consistent with the
GHS bridging principles for Category 2 reprotoxitsaas laid out in section 3.7.3.3. of the GHS
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Table5: Toxicto reproduction
Tier Information available Reprotoxicity category classfication
1 Reproductive toxicity study available on streaBased on the results of the specific
or there is appropriate read across study (ies) or read across
2a Category 1 reprotoxicant content is < 0.1 % chdgsification
2b Category 2 reprotoxicant content is < 3 % N siffication
3a Category 1 reprotoxicant contentif.1 % Category 1
3b Category 2 reprotoxicant contenti8 % Category 2
Specific target organ toxicity following single egqure
43. For specific target organ toxicity (STOT) follimg single exposure the principles as laid out

in Chapter 3.8 of the GHS can be applied to pairalsubstances. It should be noted that exposure to
high levels of certain low boiling point hydrocartsomay cause narcotic effects (included in Category
3: Transient target organ effects). These narceffects may occur when exposed to high
concentrations of petroleum substances with aivelstlow boiling point, for example petroleum
gases and naphthas/gasolines.

Specific target organ toxicity following repeategesure

44, The first Tier is that data derived from acttegting on the substance or from read-across
from similar substances that have been tested,dhoiorm the classification of any substance for
specific target organ toxicity following repeategesure.

45, In the absence of actual data derived froningsitr read-across, the next tier is classification

based on the presence of specific constituentsst@eents that may be present in some groups of
petroleum substances that are classified as STOSoime regions are for example n-hexane, toluene,
and benzene.

46. The bridging principles are stated in sectio®.33. Based on data for several petroleum
substance groups and considering the constituetésimlly classified for STOT, it should be noted
that the levels at which the STOT effects occuruaneally above the levels in which they are found i
gasoline. Based on experience the 10% cut-off appli

47. If there are no data or read-across for theof@etm substance and the concentration of
suspected hazardous constituents is greater tleariG® threshold, then Tier 3 is to recommend
classification.

48. Classification as specific target organ toyidibllowing repeated exposure Category 2 is
recommended, since this is consistent with the Giifiging principles for Category 2 STOT
following repeated exposure as laid out in secB®3.4 of the GHS

Table 6: Specific target organ toxicity following repeated exposure

Tier | Information available STOT Category classification
1 Repeat dose toxicity study available on stream or | Based on the results of the specific
there is appropriate read-across study (ies) or read across
2 Target organ toxicant content is < 10 % No dassion

Target organ toxicant contentid0 % Category 2
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Aspiration

49, Petroleum substances may present an aspittadizerd, depending on their viscosity. Clear
guidance on classification for this endpoint igllaut in chapter 3.10 of GHS.

Environmental hazards

50. For environmental classification, the princgplaid out in section 4.1.2 of GHS can be applied
using either test data for the overall substanceead-across to a similar substance. Unlike the
approach for classification of several health emuligp the use of data on constituents is not
appropriate to derive the environmental classificatof a petroleum substance. As petroleum
substances are complex substances, specific tastbdsemay be required. Specific guidance on
environmental tests with complex substances is daidlin Annex 9 of the GHS (A9.1.10 (d) and

A9.3.5.10).

Information requirements

51. To be able to use the above schemes it reqhiaéshe person making the classification has
access to the required data for each tier.

52. It is recommended that they also:

(a) Maintain records on the level of substanceaisw when they are used as a basis for
classification.

(b) Ensure that the studies used to derive a fieesbn are of a consistent and reliable
quality

(c) Have access to the documentation that provftesead across argumentation.

Advantages of the proposed appr oach

(a) Allows full GHS criteria to be explored.

(b) Full use of available data

(c) Consistent with bridging principles.

(d) Consistent with GHS and represents a consistdastry view

(e) By considering the petroleum substance as dewdra not as a mixture of its constituents,
the actual hazard of the petroleum substance shglolohlly be similar regardless of
regional differences in the classification of tlemstituents
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