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1 INTRODUCTION

1.1 The fifty-fourth session of the GESAMP/EHS Working Group on the Evaluation of the
Hazards of Harmful Substances Carried by Ships was held at IMO in London, United Kingdom
from 22 to 26 May 2017, chaired by Dr. Thomas Hofer. The list of experts attending the meeting
is set out in annex 1.

1.2 Having reviewed the agenda and provisional timetable, the Group adopted both,
without amendment.

2 OUTCOME of other bodies

Outcome of IMO bodies

2.1 The Group noted that the following meetings of relevance had taken place since the
fifty-third session of the GESAMP/EHS Working Group:

A

the twenty second meeting of the Working Group on the Evaluation of Safety
and Pollution Hazards of Chemicals (ESPH 22), which took place from 10
to 14 October 2016 (PPR 4/3);

the Working Group on the Evaluation of Safety and Pollution Hazards
(ESPH) also met during the fourth meeting of the PPR Sub-Committee,
which took place from 16 to 20 January 2017 (PPR 4/WP.3);

the thirty-first and thirty-second sessions of the Sub-Committee of Experts on
the Globally Harmonized System of Classification and Labelling of Chemicals
(GHS 31 and GHS 32), which took place from 5 to 8 July 2016 and 7
to 9 December 2016, respectively; and

the forty-seventh session of the Sub-Committee of Experts on the Transport of
Dangerous Goods (TDG 47), which took place from 22 to 26 June 2015.

2.2 The Group noted the information provided and the particular items considered at
ESPH 22 and PPR 4 related to the work of GESAMP/EHS, in particular the invitation by
ESPH 22 to industry and relevant stakeholders to:

A

submit information on hydrocarbon waxes, paraffin-type products and
mineral oil to GESAMP/EHS 54, with a view to harmonizing the entries for
these products in the IBC Code and for the purposes of reviewing the
component factor for mineral oil used in the mixture calculation employed by
the ESPH Working Group;

submit information on drilling brines to GESAMP/EHS 54 to establish a series
of hazard profiles to cover the range of drilling brines, with a view to
establishing generic entries for drilling brines in chapter 17 of the IBC Code;
and

submit inhalation toxicity data to GESAMP/EHS 54 to assist the review of the
C3 GESAMP Hazard Rating (inhalation toxicity), to facilitate the
implementation of the revised draft chapter 21 of the IBC code, once
adopted.
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2.3 The Group also noted the discussions at PPR 4 with regard to the application of the
D3 rating for methyl alcohol under the IBC Code and its expected consideration of the issue at
ESPH 23, based on the submission of documents with an appropriate justification and
rationale.

24 The Group further noted that a submission had been made for a review of methyl
alcohol to this session.

Outcome of GESAMP 43

2.5 The Group noted the report by the Chair on the outcome of the forty-third session of
GESAMP, that took place from 14 to 18 November 2016 in Nairobi, Kenya, hosted by the
United Nations Environment Programme (UNEP).

2.6 Two main items of interest to GESAMP/EHS were highlighted, notably the GESAMP
website and solicitation of ideas for commemorating GESAMP's 50th anniversary in 2019.

2.7 Having considered possible proposed modifications to the GESAMP website, notably
the proposal to include names and email details of all experts of GESAMP/EHS on the portion
of the website dedicated to Working Group 1, it agreed that this was not warranted and that no
change to the current information was required.

2.8 In discussing possible ideas to commemorate the 50th anniversary of GESAMP in 2019,
the Group agreed that a new third edition of Reports and Studies No.64 could be published to
coincide with the anniversary, incorporating the new information with regard to the C3 ratings
and the re-assignment of the E1 column, and any further modifications, as required. The Group
agreed that the necessary changes could potentially be agreed in 2018, with a view to
publication for the anniversary in 2019.

Outcome of the UN GHS Sub-Committee

2.9 The Group noted that work related to the aspiration hazard, as requested by
GESAMP/EHS, was ongoing.

Outcome of the UN TDG Sub-Committee

210 The Group noted the information provided by the Chair with regard to the submission
of the Republic of Korea to the UN Sub-Committee of Experts on the Transport of Dangerous
Goods (TDG 47) that proposed the use of information contained in the GESAMP Hazard Profile
for the purposes of defining the UN hazard class for three substances. This Group noted
information demonstrated the use of the profile beyond the usual regulatory requirements of
the IBC Code.

3 EVALUATION OF NEW SUBSTANCES

3.1 The Group recalled that when submitting new substances for evaluation by the
GESAMP/EHS Working Group, a full set of data, addressing all the information requirements
set out in the GESAMP/EHS Product Data Reporting Form, was required. The Group further
noted that insufficient data, or a lack of adequate supporting arguments, where estimates had
been used, would result in no rating being assigned for the end-point concerned or, as a worst
case, no full hazard profile being issued for the chemical under review.
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3.2 The Group considered the following new substances, which had been submitted

for evaluation to this session:

A Hexahydro-1,3,5-trimethyl-1,3,5-triazine solution (45% or EHS 2489
less)

2 1-Butylpyrrolidin-2-one EHS 2490

3 2-Propenoic acid, polymer with 4-(1,1-dimethylethyl)phenol, = EHS 2491
Formaldehyde, 2,5-Furandione, 2-Methyloxirane and
oxirane (65% in Naphtha/Xylene)

4 Tall oil acids reaction products with triethanolamine EHS 2492

5 [[(2-Hydroxyethyl)imino]dimethylene]bisphosphonic acid, EHS 2493
sodium salt

.6 Quaternary ammonium compounds, benzyl-C12-14 (even- EHS 2494
numbered)-alkyldimethyl, chlorides solution

e 2-Mercaptoethanol EHS 2495

.8 Thioglycolic acid EHS 2496

9 Tall oil acids reaction products with acrylic acid and EHS 2497
diethylenetriamine in ethylene glycol

10 Benzaldehyde EHS 2498

A1 Fish by-products (fresh) EHS 2499

12 Fish protein concentrate (containing 4% or less formic acid) EHS 2502

A3 Fish silage (containing 3% or less formic acid with EHS 2500
antioxidant)

3.3 The Group, in assessing the submitted products, made the following observations and

conclusions, as set out in the ensuing paragraphs. The resultant hazard profiles assigned by

the Working Group for inclusion in the GESAMP Composite List are set out in annex 2.

EHS 2489

3.4 The Group noted that a comprehensive set of test data had been submitted for this

Hexahydro-1,3,5-trimethyl-1,3,5-triazine solution (45% or less)

substance and assigned a GESAMP Hazard Profile accordingly.

Rating

Ala=(2) Alb=NI  A1=(2)  A2=R B1=3
C1=1 C2=(1)  C3=(3) D1=3A  D2=3
E2=D E3=3

B2=NI
D3=Ss
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EHS 2490 1-Butylpyrrolidin-2-one

3.5 In considering the submission, the Group noted that a full set of data had been
provided for the product and assigned a GESAMP Hazard Profile accordingly.

Rating Ala=1 Alb=(1) A1=1 A2=R B1=1 B2=0
C1=1 C2=0 C3=0 D1=1 D2=2 D3=blank
E2=D E3 =2

EHS 2491 2-Propenoic  acid, polymer with 4-(1,1-dimethylethyl)phenaol,
formaldehyde, 2,5-furandione, 2-methyloxirane and oxirane (65% in
naphtha/xylene)

3.6 The Group considered the submission and, having noted that a full set of data had
been provided for the product, assigned a GESAMP Hazard Profile, as set out below.

Rating A1a=(5) A1b=NI A1=(5) A2=NR B1=2 B2=NI
C1=0 C2=0 C3=(0) D1=(0) D2=0 D3=A
E2=Fp E3 =3
EHS 2492 Tall oil acids reaction products with triethanolamine
3.7 The Group considered the submission and, having noted that a full set of data had

been provided for the product, assigned a GESAMP Hazard Profile as set out below.

Rating A1a=4 A1b=NI A1=4 A2=NR B1=2 B2=NI
C1=0 C2=0 C3=(1) D1=1 D2=0 D3= blank
E2=Fp E3=2
EHS 2493 [[(2-Hydroxyethyl)imino]dimethylene]bisphosphonic acid, sodium salt
3.8 Having considered the submission, and having noted that a full set of data had been

provided, assigned a GESAMP hazard profile accordingly.

Rating A1a=0 A1b=NI A1=0 A2=NR B1=1 B2=NI
C1=0 C2=0 C3=(0) D1=0 D2=1 D3= blank
E2=D E3=1
EHS 2494 Quaternary ammonium compounds, benzyl-C12-14 (even-numbered)-

alkyldimethyl, chlorides solution

3.9 The Group considered the submission and, taking account of the dataset provided,
assigned a GESAMP Hazard Profile accordingly.

Rating Ala=3  A1b=NI  A1=3 A2=NR  B1=4 B2=NI
C1=1 C2=0 C3=(3) D1=3B  D2=3 D3=blank
E2=D E3=3
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EHS 2495 2-Mercaptoethanol

3.10 The Group considered the data provided for the product and assigned a GESAMP
Hazard Profile accordingly.

Rating A1a=0 A1b=NI A1=0 A2=NR B1=1 B2=NI
C1=2 C2=2 C3=2 D1=2 D2=3 D3=SsT
E2=D E3=3
EHS 2496 Thioglycolic acid

3.1 The Group considered the submission and, having noted that a full set of data had
been provided for the product, assigned a GESAMP Hazard Profile as set out below.

Rating A1a=0 A1b=NI A1=0 A2=R B1=2 B2=NI
C1=2 C2=2 C3=3 D1=3B D2=3 D3=blank
E2=D E3=3
EHS 2497 Tall oil acids reaction products with acrylic acid and diethylenetriamine

in ethylene glycol

3.12 The Group considered the submission and, noting that a full set of data had been
provided, assigned a GESAMP Hazard Profile accordingly.

Rating A1a=3 A1b=NI A1=3 A2=R B1=2 B2=NI
C1=0 C2=0 C3=(1) D1=0 D2=1 D3=Ss
E2=D E3=2
EHS 2498 Benzaldehyde

3.13 The Group considered the submission and, noting that a full set of data had been
provided, assigned a GESAMP Hazard Profile accordingly.

Rating A1la=1 A1b=NI A1=1 A2=R B1=3 B2=NI
C1=1 C2=(1) C3=2 D1=2 D2=2 D3=blank
E2=FD E3=2
EHS 2499 Fish by-products (fresh)
3.14 In considering the submission, the Group noted that a full set of data had been

provided and assigned a GESAMP Hazard Profile accordingly. The Group noted that whilst
information had been provided relating to bioaccumulation (A1 rating), it had determined that
it could not be used in the assignment of the rating, thus the assignment of NI. The Group,
however, concluded that, by expert judgement, a zero in brackets should be assigned for the
overall A1 rating, given the nature of the product.

Rating Ala=Nl  A1b=NI  A1=(0) A2=NR  B1=1 B2=(0)
C1=(0) C2=(0) C3=(0) D1=(0) D2=(0)  D3=blank
E2=F E3=1
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EHS 2502 Fish protein concentrate (containing 4% or less formic acid)

3.15 Having considered the product and noting that a full set of data had been submitted,
the Group assigned a GESAMP Hazard Profile, as set out below. The Group noted that whilst
information had been provided for bioaccumulation (A1 rating), it had determined that it could
not be used in the assignment of the rating, thus the assignment of NI. The Group, however,
concluded that, by expert judgement, a zero in brackets should be assigned for the A1 rating,
given the nature of the product.

Rating A1a=NI A1b=NI A1=(0) A2=R B1=1 B2=(0)
C1=(0) C2=(0) C3=(0) D1=(1) D2=(1) D3=blank
E2=D E3=1
EHS 2500 Fish silage (containing 3% or less formic acid with antioxidant)

3.16 The Group considered the submission and having reviewed the data provided,
assigned a GESAMP Hazard Profile for the product. The Group noted that whilst information
had been provided for bioaccumulation (A1 rating), it had determined that it could not be used
in the assignment of the rating, thus the assignment of NI. The Group, however, concluded
that, by expert judgement, a zero in brackets should be assigned for the A1 rating, given the
nature of the product.

Rating A1a=NI  A1b=NI  A1=(0)  A2=R B1=0 B2=(0)
C1=(0)  C2=(0) C3=(0) D1=(1) D2=(1)  D3=blank
E2=F E3=1

Additional considerations

3.17 In considering certain products, the Group noted that with regard to the B1 rating
(acute aquatic toxicity), test data had been provided for only one trophic level, rather than the
three identified in GESAMP Reports and Studies No.64 (microalgae, crustaceans, fish). Based
on differing interpretations of the information contained therein, the experts considered
whether ratings assigned based on data for only one trophic level should be placed in brackets,
which are normally used for an estimated value (arrived at, for example, by extrapolation or
read across), or decided based on the quality of the study provided. The Group concluded that
a full unbracketed rating could be assigned based on test data for a single trophic level and
that this should be determined on a case by case basis, depending on the specific nature of
the product and the quality of data provided. The Group further noted that since the existing
text left the matter open to some interpretation, it agreed that the description of the process for
assigning the B1 rating in section 4.2.1.3 of GESAMP Reports and Studies No.64 would need
to be clarified when next revised.

4 CORRESPONDENCE WITH THE INDUSTRY/GOVERNMENT AND
CONSIDERATION OF ISSUES RELATED TO EVALUATIONS

CORRESPONDENCE WITH INDUSTRY/GOVERNMENT

4.1 The Group recalled that, as part of its work, it routinely considered requests for the
re-assessment of products, based on the submission of new data or new scientific insights into
the hazards of substances that may result in a change to a hazard profile.

4.2 The Group also recalled its ongoing review and update of the existing GESAMP/EHS
files for completeness and consistency and the communication of any amendments relating to
such matters to the attention of the IMO (i.e. the ESPH Working Group of the
PPR Sub-Committee).
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4.3 Further to the requests received, the Group considered the following products:

A n-Alkanes (C9-C11) EHS 2449
Sodium hydroxide(30% or less)/Sodium aluminate (25% or EHS 2486
less) solution

3 Cyclohexanone EHS 539

4 Alkyl (C10-C15, C12 rich) phenol poly(4-12)ethoxylate EHS 2480

5 Alkane (C14-C17) sulphonic acid, sodium salt EHS 334

.6 Fish silage protein concentrate (containing 4 % or less EHS 2487
formic acid)

e Drilling brines EHS 427

.8 Methanol EHS 951

9 Ethylene glycol EHS 761

A Products submitted by industry for review of C3 ratings™:

A Methyl diethanolamine EHS 1491
2 Triethanolamine EHS 1338
3 Ethylenediaminetetraacetic acid, tetrasodium salt EHS 759
solution
4 Methyl isobutyl ketone EHS 971
5 Pentanoic acid EHS 1109
.6 n-Pentyl propionate EHS 1484
Ve Propionic acid EHS 1186
.8 Dodecyl diphenyl ether disulphonate solution EHS 723
.9 Nonylphenol poly(4+)ethoxylate EHS 1063
.10 Vinyl acetate EHS 1400
A1 n-Propyl alcohol EHS 1180
A2 Alcohol (C12-C16) poly(1-6)ethoxylates EHS 294
A3 Alcohol (C12-C16) poly(20+)ethoxylates EHS 1482
14 Alcohol (C9-C11) poly(2.5-9)ethoxylate EHS 2094
15 Diethylene glycol EHS 628
.16 Dodecene (all isomers) EHS 720
A7 Alcohol (C12-C16) poly(7-19)ethoxylates EHS 1481
18 Dialkyl (C7-C13) phthalates EHS 566
19 Methylamyl alcohol EHS 958
.20 Nonyl alcohol (all isomers) EHS 1059
21 Olefin mixtures (C5-C15) EHS 2321
.22 Sodium alkyl (C14-C17) sulphonates (60-65% EHS 334
solution)
.23 Undecyl alcohol EHS 1382
.24 White spirit, low (15-20%) aromatic EHS 1411

4.4

The results of the Group’s discussions on the respective substances are set out

below. Any agreed modifications to the respective hazard profiles for these substances are
highlighted in the revised GESAMP/EHS Composite List, set out in annex 3.
EHS 2449 n-Alkanes (C9-C11)

4.5 Following a review of the data submitted, the Group agreed that it supported the
proposed change in the C3 rating from (2) to (0)

Amended rating C3=(0)

Some of the product names used are the TRNs for these products rather than the EHS names used in the
Composite List. Transport reference number (TRN) terms are the names employed for shipping purposes,
as utilized in the IBC Code and the MEPC.2/Circular.
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EHS 2486 Sodium hydroxide (30% or less)/Sodium aluminate (25% or less)
solution

4.6 The Group considered the data submitted regarding a re-evaluation of B1 rating of
the product, initially assessed at EHS 53.

4.7 The Group considered the data submitted for sodium aluminate. However, having
reviewed more than 30 studies for an analogous substance, the Group assigned a bracketed
rating, using the geometric mean for the most sensitive species for the analogous substance,
having determined that this was a better data set on which to review the rating. The Group
concluded that based on these data, the B1 rating should be amended from 5 to (4).

Amended rating B1=(4)
EHS 539 Cyclohexanone

4.8 Following a review of the data submitted, the Group agreed that the data supported
the proposed change in the E2 rating from FE to FED.

Amended rating E2=FED
EHS 2480 Alkyl (C10-C15, C12rich) phenol poly(4-12)ethoxylate

4.9 Following a review of the data submitted, the Group agreed that the data supported
the proposed change in the B1 rating from (0) to (2).

Amended rating B1=(2)
EHS 334 Alkane (C14-C17) sulphonic acid, sodium salt (60-65% solution)

4.10 The Group considered the name assigned to the product and agreed to add the
percentage range of the solution to the name to make it more precise, as follows:

Amended name Alkane (C14-C17) sulphonic acid, sodium salt (60-65% solution)
EHS 2487 Fish silage protein concentrate (containing 4% or less formic acid)

4.11 The Group considered a request from industry for a re-evaluation of this material.
Having reviewed the data submitted, the Group agreed with the proposed amendments to the
E2 rating from Fp to D.

Amended rating E2=D
EHS 427 Drilling brines

412 The Group, having reviewed the entries in the GESAMP Composite list linked to the
entries for drilling brines contained in the IBC Code further to the request of ESPH 22,
determined that no modification to the Composite List entries was needed. However, the Group
was of the view that a review of the IBC Code entries was required, as the products listed in
the IBC Code entries were not in line with the associated Composite List entries. As a
consequence, GESAMP/EHS recommended that ESPH review the IBC Code entries against
the EHS entries, and consider renaming these as set out below, to better reflect the nature of
the product that had been assessed by GESAMP/EHS.
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o EHS 427 Calcium bromide (solutions)
o TRN 308 Drilling brines, including: calcium bromide solution,
calcium chloride solution and sodium chloride
solution

J Proposed TRN change Drilling brines (containing calcium bromide)

. EHS 427 Zinc chloride
o TRN 308 Drilling brines (containing zinc salts)

. Proposed TRN change Drilling brines (containing zinc chloride)

413 Further to its review of drilling brines, the Group also reviewed the text of the Reports
and Studies No.64 related to inorganic material, as contained in section 4.1.2 of the document.
The Group noted that table 3 in section 4.1.2.2 was potentially misleading and that qualifiers
to the inorganic ratings set out in the table had never been used in the assignment of hazard
profiles. As a consequence the Group noted that this section would need to be reviewed and
redrafted. To this end, the Group agreed to work intersessionally on the section and prepare
a revised marked up version for consideration at EHS 55.

EHS 951 Methanol

4.14 The Group considered a request from industry for a re-evaluation of this product.
In particular the Group was requested to review the existing ratings related to acute toxicity
under columns C1, C2, C3 and D3. In addition to the rationale and data provided to support
the re-assessment, the Group considered a number of additional scientific publications,
evaluations by national and international bodies, as well as the existing data on file.

4.15 Having reviewed the justification provided and the supporting data, the Group
confirmed the existing ratings for acute oral and dermal toxicity in columns C1 and C2.

4.16 Concerning the lethal effects resulting from acute inhalation, the Group determined
that there was insufficient evidence to justify a change to the existing C3 rating. The Group
also noted that the data submitted had already been evaluated at a previous session. It further
noted that the existing rating was in line with the common classification by industry and the
existing legal hazard classification in Europe.

417 With regard to the T rating in column D3, the hazard evaluation criteria outlined in
GESAMP Reports and Studies No.64 (2nd edition) specify that an assigned rating for target
organ specific effects can be triggered by either oral, dermal or inhalation exposure.

418 The Group, nevertheless, considered a single exposure to Methanol via inhalation.
Scientific studies concerning occupational intoxication, data on metabolism in primates and
recent substance evaluation reports, including those addressing acute exposure guidelines,
were taken into consideration. The reports, in particular those referring to cases of
occupational exposure leading to long term visual impairment, confirmed the existing T rating
under column D3 for inhalation exposure. The Group concluded that there was no scientific
evidence to clearly demonstrate that a single high-level inhalation exposure would not cause
damage to the optical nerve. It was also noted that the GHS classifications used by chemical
companies in Europe were consistent with the current evaluation.
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EHS 761 Ethylene glycol

4.19 The Group, having reviewed the data provided for ethylene glycol, determined that it
justified the removal of the T from the D3 rating and that the E3 rating should be amended
from 2 to 1. Recalling that this rating had been assigned based on data considered for ethylene
glycol at EHS 53, the Group agreed that the ratings for Ethylene glycol/sodium alkyl
carboxylates mixture (EHS 2475) and Ethylene glycol/sodium alkyl carboxylates/borax mixture
(EHS 2477) would also need to be reviewed.

Amended rating D3=blank E3=1
EHS 2475 Ethylene glycol (>85%)/Sodium alkyl carboxylates mixture
4.20 As a result of its discussions related to Ethylene glycol, the Group reviewed the data
submitted to EHS 53 for this product and agreed to remove the T from the D3 rating and amend
the E3 from 2 to 1.

Amended rating D3=blank E3=1
EHS 2477 Ethylene glycol (>75%)/Sodium alkyl carboxylates/borax mixture

4.21 As a result of its discussions related to ethylene glycol, the Group reviewed the data
submitted to EHS 53 for this product and agreed to remove the T from the D3 rating.

Amended rating D3=R
Products submitted by industry for review of C3 rating

4.22 A number of products were submitted by industry, as set out below, with a request to
review the C3 ratings. In considering the submissions, the Group noted that, in most cases,
the necessary test studies and data required to consider a change in rating had not been
provided. Consequently, the Group concluded that it would not be in position to consider the
products at this session and noted that further information would be needed for it to consider
the products at its next session.

A Methyl diethanolamine EHS 1491
2 Triethanolamine EHS 1338
Ethylenediaminetetraacetic acid, tetrasodium salt EHS 759
solution
4 Methyl isobutyl ketone EHS 971
5 Pentanoic acid EHS 1109
.6 n-Pentyl propionate EHS 1484
Ve Propionic acid EHS 1186
.8 Dodecyl diphenyl ether disulphonate solution EHS 723
9 Nonylphenol poly(4+)ethoxylate EHS 1063
10 Vinyl acetate EHS 1400
A1 n-Propyl alcohol EHS 1180
A2 Alcohol (C12-C16) poly(1-6)ethoxylates EHS 294
A3 Alcohol (C12-C16) poly(20+)ethoxylates EHS 1482
14 Alcohol (C9-C11) poly(2.5-9)ethoxylate EHS 2094
15 Diethylene glycol EHS 628
16 Dodecene (all isomers) EHS 720
A7 Alcohol (C12-C16) poly(7-19)ethoxylates EHS 1481
18 Dialkyl (C7-C13) phthalates EHS 566
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19 Methylamyl alcohol EHS 958
.20 Nonyl alcohol (all isomers) EHS 1059
21 Olefin mixtures (C5-C15) EHS 2321
22 Sodium alkyl (C14-C17) sulphonates (60-65% solution) EHS 334
23 Undecyl alcohol EHS 1382
24 White spirit, low (15-20%) aromatic EHS 1411

Note: Some of the names given above are the shipping TRN terms rather than the
EHS names used in the Composite List. Transport reference number (TRN) terms are
the names employed for shipping purposes, as set out in the IBC Code.

4.23 With regard to the information requirements, the Group agreed that the following
properties and technical information would be required in order to re-evaluate the C3 rating for
these products:

A vapour pressure;

2 saturated vapour concentration; and

3 specific test reports, studies or summaries submitted as separate pdf or
MS Word files. The submission of web links to relevant reference
information would not suffice.

4.24 Where information is provided based on read across or by analogy, a clear rationale
and explanation would be needed.

4.25 Submissions should be made on an individual chemical basis, rather than as a
consolidated list or table, together with by the necessary supporting evidence, to facilitate the
work of the experts during the session.

4.26 The above, together with the Group's consideration of the submissions for a number
of new products, led to a general discussion regarding the quality of submissions, in particular
with regard to the format for submission of test studies and supporting technical data. To this
end, the Group agreed that guidance was needed that clearly set out the type and format of
information to be submitted for both new products and re-assessments and requested the
Secretariat to develop this intersessionally for review at EHS 55.

ISSUES RELATED TO EVALUATIONS
Paraffins

4.27 Further to the work initiated at EHS 52 on the alkanes, the Group had agreed to review
the entries of paraffins, as part of the family of alkanes, to ensure the same consistency in the
ratings. This work was initiated at EHS 53, with a view to further progressing it at EHS 54.

4.28 Based on the information considered at EHS 53, the Group concluded that there were
four possible groupings for paraffins and agreed to further refine these and develop appropriate
names and profiles at EHS 54.

4.29 Taking into consideration the background documentation prepared by the Chair
noting that no information had been received from industry, further to the request made by
ESPH 22 and PPR 4, the Group agreed to the following revised entries for paraffins in the
Composite List:

A n-Alkanes (C10-C20) (EHS 0296) containing predominantly n-alkanes but
with "contamination" of up to 5% iso- and cyclo- alkanes as well as
sometimes aromatics (below 2%), but no carcinogenic aromatic compounds
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2 Paraffin wax, highly-refined (EHS 1086) of pharmaceutical or food grade
consisting of n-, iso-, and cyclo- alkanes, mineral oil up to 0.5%, but very low
in polyaromatic hydrocarbons (below 0.1%)

3 Paraffin wax, semi-refined (EHS 2244) of technical quality consisting of
n-, iso-, and cyclo- alkanes with aromatic hydrocarbons up to 15%, mineral
oil up to 5%, and polyaromatic hydrocarbons with up to 1%, in general, but
carcinogens (e.g. Benzene) always below 0.1%; and

A4 Hydrocarbon wax, (EHS 2278) crude material from the refinery, consisting
of n-, iso-, and cyclo- alkanes with aromatic hydrocarbons up to 15%, and
polyaromatic hydrocarbons (above 0.1%).

4.30 Having agreed to the entries and their general compositional characteristics, the
Group reviewed the associated GESAMP Hazard Profiles and modified these based on data
compiled by the Group, as set out in the ensuing paragraphs.

EHS 296 n-Alkanes (C10-C20)

4.31 Based on a review of the data, the Group agreed to amend the ratings as follows: A1b
from NI to (5), B2 from (0) to NI, C3 from (1) to (0), D2 from (0) to (1) and E2 from F to Fp.

Amended rating A1b=(5) B2=NI C3=(0) D2=(1) E2=Fp
EHS 1086 Paraffin wax, highly-refined (previously Paraffin wax)

4.32 The Group agreed to rename the entry from "Paraffin wax" to "Paraffin wakx,
highly-refined" to better define the specific nature of the product and agreed to amended
ratings as follows: A1a amended from 0 to (5), A1 from 0 to (5), A2 from R to (NR), B2 from NI
to (0), C3 from (1) to (0), D1 from 1 to (0), D2 from 1 to (0).

Amended rating  Ala=(5) A1=(5) A2=(NR)  B2=(0) C3=(0)
D1=(0) D2=(0)

EHS 2244 Paraffin wax, semi-refined (previously Petrolatum)

4.33 The Group agreed to rename the entry from "Petrolatum" to "Paraffin wakx,
semi-refined" to better define the specific nature of the product and agreed to amended ratings
as follows: A1a amended from 0 to (5), A1 from 0 to (5), B2 from NI to (0), C1 from 0 to (0),
C2 form 0 to (0), C3 from 2 to (0), D1 from 1 to (0), D2 from 1 to (0), T added to D3, E3 from 2
to 3.

Amended rating Ala=(5) A1=(5) B2=(0) C1=(0) C2=(0)
C3=(0) D1=(0) D2=(0) D3=T E3=3

EHS 2278 Hydrocarbon wax (previously Hydrocarbon waxes)

4.34 The Group agreed to rename the entry from Hydrocarbon waxes to Hydrocarbon wax.
Based on the data, the Group agreed to amend the ratings as follows: A1a amended from 0
to (5), A1 from 0 to (5), C1 from 0 to (0), C2 form 0 to (0), D1 from 1 to (0), D2 from 1 to (0), C
and T added to D3, E3 from 2 to 3.

Amended name Hydrocarbon wax
Amended rating Al1a=(5) A1=(5) C1=(0) C2=(0)
D1=(0) D2=(0) D3=CT E3=3
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4.35 The Group further noted that the outcome of this work would need to be duly
communicated to the ESPH Working Group, as there would be a need to review the
corresponding chapter 17 entries and chapter 19 synonyms, to ensure these were in line with
the new Composite List entries, in particular given the deletion of Petrolatum wax from the
Composite List.

EHS 1122 Petrolatum wax

4.36 The Group agreed to delete the entry for "Petrolatum wax (EHS 1122)", noting that
this would now be adequately covered by the revised entry for "Hydrocarbon wax (EHS 2278)".

Alkylphenols

4.37 Having reviewed the two alkylphenol submissions at EHS 53 (EHS 2476 and
EHS 2478), the Group noted potential inconsistencies in the ratings of structurally similar
products on the GESAMP Composite List to the ratings assigned to these products and agreed
to review these at a future session, with a view to ensuring a consistent approach in the
assessment of all substances within the product family. Due to time constraints, the Group was
unable to consider these at this meeting and agreed to defer these for consideration at EHS
55, time permitting.

5 CLASSIFICATION ISSUES
Elimination of information on tainting of seafood within the Composite List

5.1 Further to a proposal by the Chair, the Group discussed whether information on
tainting of seafood, which is currently included in column E1, should be eliminated from the
Composite List.

5.2 The Group noted that data on tainting in the scientific literature was scarce and little
testing had been done since this criterion was first introduced. The last review of the available
data on tainting of seafood had been carried out some 30 years ago. The Group further recalled
that the ratings for tainting in the GESAMP Composite List were last verified in 2000 and that
GESAMP/EHS had stopped assigning ratings for tainting in 2002.

5.3 The Group further noted that, more recently, tainting had been deleted from all
regulations for classifying substances carried by ships in both bulk and packaged form.
Additionally, the Group noted that, from a scientific standpoint, no relevant work on tainting of
seafood had been published in the scientific literature in the past 20 years, nor had there any
requests for information or comments on tainting in the intervening period.

54 Taking the above information into account, the Group agreed to delete all references
to tainting in column E1 in the next revision of Reports and Studies No.64. The Group noted,
however, that the existing rating information on tainting would be retained within the GISIS
database for historical purposes, should there be any queries about tainting in the future.

5.5 The full rationale for the elimination of tainting and the specific amendments required
to Reports and Studies No.64 are set out in annex 4.
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Introduction of new column E1 on flammability

5.6 The Group recalled that at EHS 51 it had considered the use of the GESAMP Hazard
Profile for chemical spill response. Initial discussions confirmed that the addition of flammability
in the GESAMP Hazard Profile would be valuable information for first responders when
responding to incidents involving hazardous materials.

5.7 The Group further recalled that it had revisited the topic at EHS 53 and had agreed
that flashpoint information would be the most appropriate flammability property to use for
developing a new rating in the GESAMP Hazard Profile.

5.8 The Group considered information prepared intersessionally providing the full
background and rationale for establishing a new rating for flammability that also proposed
criteria and ratings for, based on flashpoint ranges.

5.9 In this connection, the following ratings for flammability were agreed by the Group:

Ratings for flammability

Rating Flash point range (°C)
Non-flammable 0 >93
Combustible 1 >60 <93
Flammable 2 >23 <60
Highly flammable 3 <23

5.10 Given that it had agreed to remove all tainting information currently included in column
E1 earlier in this agenda item, the Group agreed to re-assign column E1 for the purposes of
capturing the new flammability ratings.

5.11 The Group also undertook an initial review of the proposed text for revising Reports
and Studies No.64, but noted it would require a more detailed review at EHS 55, with a view
to final agreement at that session.

512 The Group also agreed to review flashpoint information for products, extracted from
the GISIS database, intersessionally.

513 The document considered by the Group containing the rationale and proposed new
criteria the assignment of a flammability rating in column E1 is as set out in annex 5.

Amendments to the column C3

5.14 The Group considered information prepared intersessionally that expanded on the
initial discussions initiated at EHS 53 regarding the review of the C3 rating criteria. The
information proposed a new categorization and related rating criteria for the C3 column, as
well as amended text for inclusion in Reports and Studies No.64.

5.15 Having determined that more time would be needed to conduct a more thorough
review of the proposed changes and to test out the new criteria on a number of substances to
ensure its applicability, the Group agreed to work intersessionally and defer a more detailed
review of the amendments to EHS 55.

5.16 The document considered by Group on the proposed refinement of column C3 (Acute
inhalation toxicity) is as set out in annex 6.
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6 CONSOLIDATION OF EXISTING DATA FILES

6.1 The Group recalled the ongoing review of the GESAMP/EHS files was a regular
agenda item.

6.2 Not having had sufficient time to review these files during the session, in light of other
higher priority work on its agenda, the Group agreed to defer consideration of this item to its
next session.

7 COMMUNICATION AND PUBLICATION

7.1 Under this agenda item, the Group reconfirmed its intention, as had been discussed
under agenda item 2, to initiate a revision of the second edition of Reports and Studies No.64
for finalization and publication in time for the 50" anniversary of GESAMP in late 2019.

7.2 Noting that the Group had discussed a number of revisions to the Reports and Studies
No.64 during the session, the Group instructed the Secretariat to disseminate a Word version of
the current version to all members of the Group, to facilitate the intersessional work of the
sub-groups working on the revision of the respective sections.

8 ANY OTHER BUSINESS
Membership issues

8.1 The Group invited Dr. Bette Meek to formally join GESAMP/EHS as a standing
member of the expert group, further to her initial participation as a first time expert at
GESAMP/EHS 53, and welcomed her important contribution to the Group's work going
forward.

Note of condolence

8.2 The Group noted with sadness the passing of Mr. Peter Howgate, a long-time member
and contributor as a past expert of the GESAMP/EHS Working Group.

Note of thanks

8.3 Having noted that this would be the last session of Mr. Derek James, the Group
expressed its deep appreciation for the long and dedicated service to the Group. The Group
also recognized his immense contribution over many years, together with his good humour
and quick wit, which would be sorely missed.

Redevelopment of GISIS

8.4 The Group noted the information provided by the Secretariat on the current
redevelopment of the GISIS Bulk Chemicals Module to, primarily, create an online reporting
capability for:

A GESAMP Product Data Reporting Form;
2 PPR Product Data Reporting Form; and
3 Tripartite agreements.
8.5 In addition, the Secretariat noted that many new efficiencies were being introduced,

as well as new querying capability, to facilitate the extraction of relevant information from the
database in support of the work of both the ESPH Working Group and GESAMP/EHS Working
Group.
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8.6 Having considered the information presented, the Group indicated its interest in
having a presentation on the revised GISIS module at EHS 55.

Draft provisional agenda and date of the next session

8.7 The Group agreed to the draft provisional agenda for its next session, set out in
annex 7 and that its next meeting would be held in the April/May 2018, at IMO headquarters
in London, with specific dates to determined.

9 CONSIDERATION AND ADOPTION OF THE REPORT

9.1 The Group adopted its report, noting that it would be circulated, together with the
updated GESAMP Composite List, as PPR.1/Circ.4.

*k%k
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ANNEX 2
GESAMP HAZARD PROFILES FOR NEW SUBSTANCES SUBMITTED FOR
EVALUATION TO GESAMP/EHS 54

1 This annex sets out the GESAMP Hazard Profiles (GHP) assigned for the
products submitted to the current session. The respective substances and their GHPs are
summarized in the subsequent table.

*k%k
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ANNEX 3

UPDATED GESAMP COMPOSITE LIST

Notes:

1 In the Composite List, both EHS and TRN (shipping) names are shown for each
product. The alphabetical listing of the products is based on the EHS names.

2 Any changes introduced in the table since the last issue of the Composite List are
highlighted.

3 Entries with an EHS name marked with a single asterisk (*) represent cleaning

additive components that have only a partial hazard profile assigned. These profiles cannot
be used for mixture calculations in relation to bulk shipments.

4 Entries with an EHS name marked with a double asterisk (**) represent mixture
components for which only a partial hazard profile has been assigned. These profiles
may be used for mixture calculations in relation to bulk shipments.

5 Entries with an EHS name marked with a hash mark (#) reflect that for the C3 rating,
the product, as a vapour rather than an aerosol or mist, could be considered to have a lower
inhalation hazard for the purposes of risk management.

6 Entries with an EHS name marked with an exclamation mark (!) refer to a mixture that
contains components with substantially different physical properties and therefore different
physical behaviours when released in the marine environment. The E2 rating assigned reflects
the most severe impact from an environmental standpoint. For example, a mixture assigned a
rating of Fp may also have a major component(s) with sinker characteristics (S) or dissolver
characteristics (D).

*k%k
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ANNEX 4

THE DELETION OF "TAINTING OF SEAFOOD" FROM COLUMN E1

Introduction

1 Tainting is the process whereby seafood acquires an off flavour following exposure of
the food organism to chemicals. In 1982, GESAMP defined taint as "a foreign flavour or odour
in the organisms induced by conditions in the water to which the organisms are exposed".

2 Many cases of tainting have been observed as a result of heavy oil pollution following
accidental releases of oil from oil tankers or as a result of continuous sources of oil pollution in
harbour or river areas.

3 In the late 1980s, GESAMP and the European Centre for Ecotoxicology and
Toxicology of Chemicals (ECETOC) developed separate test guidelines for measuring tainting.
The ECETOC method was tested in a collaborative study, which despite standardization,
demonstrated its imprecision at the desired threshold levels.

4 Published data on tainting substances is scarce in the scientific literature and little
testing has been done since GESAMP first introduced this criterion. The last review of the
available data on tainting of seafood was published by Héfer some 30 years ago (Water
Research 32(12): 3505-3512. 1998). The tainting ratings within the GESAMP Composite List
were last checked in 2000 to ensure that all ratings were supported by sufficient evidence and
the tainting ratings, where assigned, have continued to be listed in the Composite List under
column E1 of the GESAMP Hazard Profile. The assignment or ratings for tainting in the E1
column ceased following publication of the Revised GESAMP Hazard Evaluation Procedure
for Chemical Substances Carried by Ships in 2002.

5 More recently, tainting has been deleted from all regulations for classifying
substances carried by ships, either in bulk or in packaged form. Additionally, from a scientific
standpoint, no relevant work on tainting of seafood by chemicals has been published in the
scientific literature within the last 20 years, nor were there any requests for information or
comments on tainting in the intervening period.

Deletion of "Tainting of Seafood" from column E1

6 Taking into account the above, that deletion of the rating on tainting under column E1
would be justified, as there are no current maritime regulations referencing this property.
Furthermore, there has been no testing for taint in the last decade nor has there been any
related discussion on this property in the scientific literature on marine environmental
protection, in respect of chemical pollution.

7 As a consequence, the Group agreed to delete the ratings for tainting in the
GESAMP Hazard Profiles, and consequently within the GESAMP Composite List, but to retain
the column for other use. The information on tainting would, however, by retained in GISIS for
historical purposes, should there be a need to consult such information in the future.
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8 In addition, the Group agreed to the following amendments to the current edition of
GESAMP Reports and Studies No.64, 2nd edition (2014):

A

delete all references to column E1 and to tainting in section 2.2 (including in
table 1);

delete section 4.5.1 and renumber the remaining sections under chapter 4
accordingly;

delete all related references to tainting given in the bibliography;

delete the definition for tainting set out in the glossary and

delete the reference to tainting in column E1 in the table on the back cover,
as well as the associated footnote.

*k%k
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ANNEX 5

ASSIGNMENT OF A NEW HAZARD PROPERTY IN COLUMN E1 (FLAMMABILITY)

Background

1 At EHS 53, the Group recalled that at EHS 51, it had considered the use of the
GESAMP Hazard Profile for the purpose of chemical spill response. Initial discussions
confirmed that the addition of flammability and other properties, such as water reactivity, in the
GESAMP Hazard Profile would be valuable information for first responders when responding
to incidents involving hazardous materials.

2 The Group noted that it had considered the product flash point as part of its
assessments, notably in the assignment of the E3 rating, but that flammability as a separate
property was not captured in the GESAMP Hazard Profile.

3 The Group further noted that certain flammability properties were used by the
ESPH WG in the assignment of carriage requirements under chapter 21 of the IBC Code
(see paragraphs 8 and 9 below).

4 Taking the above into account, the Group considered the possibility of adding a
column to the GESAMP Hazard Profile to capture information on flammability. In discussing a
possible way forward, the Group noted that there were a number of properties associated with
flammability, such as flash point, auto-ignition temperature and explosivity/flammability range.
Having decided that further discussion was needed to determine the most appropriate way to
reflect flammability information in the hazard profile, the Group agreed to consider the matter
in more detail intersessionally, via correspondence, and to revisit this topic at
GESAMP/EHS 54.

5 This issue was also brought forward by the Chair of the GESAMP/EHS Working
Group to ESPH WG in October 2016. During the discussion, it was agreed that flash point
information would be the most appropriate flammability parameter to include in the GHP for
the purpose of assigning carriage requirements.

6 This was in line with the proposal from GESAMP/EHS, which had identified that flash
point was the information required in case of accidental spillages.

The use of cut-off values in regulation

7 Under maritime safety regulations, the International Convention for the Safety of Life
at Sea (SOLAS) refers to a flash point of 60°C in respect of specific safety requirements in
ships, in particular for cargo related aspects of equipment in holds and the requirement for
firefighting systems. This is inter alia relevant for oil tankers.

8 For the carriage of bulk liquids in chemical tankers according to the International Code
for the Construction and Equipment of Ships Carrying Dangerous Chemicals in Bulk
(IBC Code), flash point information with cut-off values of 23°C and 60°C is relevant for
assigning carriage requirements. According to paragraph 21.7.11 of the IBC Code, products
with a flash point <23°C are classified as "highly flammable", whilst products with a flash
point =2 23°C and <60°C are classified as "flammable".
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9 The ESPH Working Group considers flashpoint values when defining safety
requirements for the carriage of products, in accordance with chapter 21 of the IBC Code, as
follows:

A under paragraph 21.3.1, as a minimum carriage requirement in connection
with an explosive/flammability range (expressed as a percentage by volume
in air) of 223°C;

2 under paragraph 21.4.5.2 for the assignment of ship type, together with the
explosive/flammability range;

3 under paragraph 21.4.6.1 for the assignment of tank type, together with the
explosive/flammability range;

4 under paragraph 21.5.11 for the specification of overflow control, together
with the explosive/flammability range;

5 under paragraph 21.4.7.1 for the assignment of the tank vents using a
cut-off o <60°C;

.6 under paragraph 21.4.9.1 for the specification of electrical equipment using
the cut-off <60°C (in practice, liquids with a flashpoint of >93°C are classified
as non-flammable (NF);

Ve under paragraph 21.4.10.1 for the specification of gauging using the cut-off
<60°C; and
.8 under paragraph 21.4.11 for the specification of vapour detection using the

cut-off <60°C.

10 Based on decisions set-out in chapter 19 of Agenda 21, adopted at the United Nations
Conference on Environment and Development (UNCED, 1992), a harmonized system for
hazard classification had been developed. When drafted, all regulations worldwide had been
analyzed and a global compromise was developed. This United Nations’ Globally Harmonized
System of Classification and Labelling of Chemicals (GHS) sets regulatory standards for the
flammability hazard by the cut-off values of 23°C, 60°C and 93°C. Gas oils, diesel and light
heating oils in the flash point range of 55°C to 75°C are regarded as a special group. Some
liquids in the flash point range of 35°C to 60°C may be regarded as non-flammable. The basic
classification is shown in table 1.

Table 1: Categorization ranges under the UN GHS Chapter 2.6

Category Criteria Label
extremely flammable 1 Flash point <23°C and initial boiling point | Flame (Danger)
<35°C
highly flammable 2 Flash point <23°C and initial boiling point | Flame (Danger)
>35°C
flammable 3 Flash point 223°C and £60°C Flame (Warning)
combustible 4 Flash point >60°C and <93°C No flame (Warning)
11 As early as the 1950s, the United Nations developed recommendations for the

transport of dangerous goods. Today, these Model Regulations on the Transport of Dangerous
Goods cover flammable liquids. Flammable liquids are liquids or liquids containing solids which
give off flammable vapour of temperatures of not more than 60°C (closed-cup test) or not more
than 65.6°C (open-cup test). When assigning package groups, liquids with a flash point of less
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than 23°C are regulated more strictly (not for viscous substances) and there is a specific
regulation for liquids which do not sustain combustion using the flash point cut-off >35°C.
Gas oils, diesel and light heating oils in the flash point range of 55°C to 75°C are regarded as
a special group. Some liquids in the flash point range of 35°C to 60°C may be regarded as
non-flammable.

12 The maritime regulations for packaged dangerous goods covered by the International
Maritime Dangerous Goods Code (IMDG Code) is based on the UN Model Regulations with
regard to the hazard classification of cargoes, with flashpoint cut-off values of 23°C and 60°C,
respectively.

Criteria for the proposed GESAMP Hazard Classification for Flammability

13 The approach used was to prioritize the systems that are globally harmonized within
the United Nations and those used in maritime regulations, making particular reference to the
assignment of carriage requirements for bulk noxious liquids under the IBC Code.

14 Taking the above into account, the following definition for flashpoint is proposed;

Flash point is the lowest temperature (corrected to a standard pressure of 101.3 kPa)
in degrees Celsius at which the application of an ignition source causes the vapour to
ignite under specific test conditions (determined by an approved flash point
apparatus: closed-cup test).

15 With regard to the assignment of ratings, general approach set out in the GESAMP
Hazard Evaluation Procedure and the Hazard Profiles is proposed, i.e. the assignment of a
numerical rating representing a range, with flashpoint cut-off values serving as the threshold
between ratings. Therefore, a numerical rating using flash point cut-offs should be converted
to a ratio as has been done for the other hazards, starting with the lowest hazard of "0" and
with successive escalating ratings representing an increasing flammability hazard.

16 After analyzing existing classification systems for flammability, it is suggested that the
best way forward would be a four category rating system with cut-off values at 23°C, 60°C,
and 93°C.

17 Such a rating system would show hazard ratings based on temperature ranges
corresponding to most internationally agreed classification systems and would provide a
practical rating system to be used by emergency response personnel.

18 It must be acknowledged that for the purposes of emergency response, flashpoint
information should not be considered in isolation for some products, but rather together with
boiling point information, providing an indication of the vapour generation at a specific
temperature, thus requiring a more sophisticated evaluation of the spill hazards and possible
need for evacuation.

19 A similar case could be made for the inclusion of other flammability properties in the
rating system, such as auto-ignition temperature and explosive/flammable limits. However, for
spill responders, the most critical piece of information is the flash point — i.e. whether and how
easily a substance’s vapours will ignite. The proposed GESAMP/EHS rating system is shown
in the table below.

I\CIRC\PPR\01\PPR 1-CIRC 4.docx



EHS 54/9
Annex 5, page 4

Table 3: Proposed GESAMP/EHS rating system for flammability

Rating Temperature range (°C)
Non-flammable 0 >93
Combustible 1 >60 - <93
Flammable 2 >23 - <60
Highly flammable 3 <23
20 The system developed for the GESAMP Hazard Evaluation would correspond to the

GHS categories as shown in table 4.

Table 4: GESAMP hazard ratings and GHS categories for the flammability hazard

GESAMP ratings GHS categories
0 Non-flammable - (none)
1 Combustible 3 Combustible
2 Flammable 2 Flammable
3 Highly flammable 1 or 2 | Extremely or highly flammable
21 It is proposed that this new rating be included under column E, which covers the

hazards to other uses and users of the sea from operational discharges and accidental
releases of substances. Further to the proposal to delete the rating associated with "Tainting
of Seafood" under column E1, the new flammability rating could be introduced in column E1.
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ANNEX 6

REFINEMENT OF COLUMN C3 (ACUTE INHALATION TOXICITY)

Understanding the existing rating approach

1 From the 1970s through to the 1990s, GESAMP/EHS evaluated the acute oral toxicity
under column C and rated the acute inhalation toxicity together with skin/eye irritation
(see GESAMP Report & Studies No.64, page 10, table 1):

C Hazards to human health: ingestion of water containing the chemical
(Hazard: Acute oral toxicity to humans; measured in appropriate tests with
laboratory animals).

D Risk to human health by skin and eye contact or inhalation (Hazard: Irritation
or injury to the skin, mucous membranes, or eyes and inhalation hazard,
measured in appropriate tests with laboratory animals, or from human
experience).

2 The decision to include acute inhalation toxicity in column D was based on risk
assessment orientated thinking. Column C (covering acute oral toxicity) was used for assigning
carriage requirements at that time and took into consideration potential swallowing of cargo
following accidental damage of tanks and spillage into the sea. Column D covered potential
exposure to aerosols and mists of water and spilled cargo.

3 The terms of reference of GESAMP/EHS were, at that time, limited to hazard
assessment of the environmental hazards of transporting chemicals (not mineral oils) in tank
ships, with respect to cargo discharge and accidental spillage into the sea. Aspects of
occupational health considerations were not included in the terms of reference of the Group at
that time.

4 In the 1990s, work started on the development of a globally harmonized system for
classification and labelling of industrial chemicals, as agreed at the Rio Conference as
Agenda 21 in 1992. At the same time, discussion started at IMO on the revision of
MARPOL Annex Il, which regulates the transport of bulk noxious liquids in ships. The
GESAMP/EHS experts saw a need for a revision of the hazard evaluation process developed
in the 1970s and the existing calculation approach was also criticized by NGOs at the Marine
Environmental Protection Committee (MEPC). All of these developments focused mainly on
the hazards to aquatic organisms. However, with the drafting of the GHS at OECD and the
IBC Code at IMO (based on the revised MARPOL Annex Il), a need for significant amendment
of the rating system for the evaluation of acute toxicity hazards to humans was identified.

5 At IMO, the 1995 expert panel on procedures for the evaluation of the hazards of
harmful substances carried by ships recommended to shift the acute inhalation toxicity into a
sub-column under column C, together with oral and dermal toxicity.

6 At that time, most of the test data submitted addressed crude (combined) exposure
of animals by vapour, as well as mists/droplets. Only very few tests were based on nose/mouth
only and/or vapour only exposure. This combined exposure was in line with the approach taken
by GESAMP in the past. When developing a new rating system, the cut-off criteria from the
developing GHS were to be taken into consideration. The draft of the final report from the
OECD (OECD Series on Testing and Assessment Number 33, August 2001) was adopted as
guidance in the late 1990s by GESAMP/EHS.
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7 The GESAMP/EHS experts found the OECD guidance very difficult to apply for
combined exposure to a vapour/mist phase, as typical bulk liquid products are identified by
their principal constituents (technically pure chemicals), but in fact they have chemical
compositions equivalent to mixtures of chemicals (including technical impurities or
by-products).

8 The OECD guidance contained three footnotes:

A The draft GHS at the OECD level contained the following guidance for liquid
and vapour phases and for the use of ppm versus mg/I:

"For some chemicals the test atmosphere will not just be a vapour
but will consist of a mixture of liquid and vapour phases. For other
chemicals the test atmosphere may consist of a vapour which is
near the gaseous phase. In these latter cases, classification should
be based on ppm as follows: Category 1 (100 ppm), Category 2
(500 ppm), Category 3 (2500 ppm), Category 4 (5000 ppm). Work
in the OECD Test Guidelines Programme should be undertaken to

better define the terms "dusts", "mists" and "vapours" in relation to
inhalation toxicity testing."

The test data that had been submitted to GESAMP/EHS prior to that
generally referred to a mixture of liquid and vapour phase or lacked
information about the specific type of exposure (testing). Most of the data on
file referred to technically pure products containing different chemicals
(technical impurities or by-products) with different molecular weights at
average concentrations and they were presented in mg/l. In some cases
concentrations were reported in ppm and it was often not clear whether the
pure vapour of the chemical was near to the gaseous phase. GESAMP/EHS
decided to introduce a transfer formula between ppm and mg/l to address
some cases. The vapour cut-off criteria from the OECD guidance were
selected as the first sentence of this guidance (cited above), but offered no
clear solution for the test data to be evaluated and rated. To date there is still
no clear guidance in paragraph 3.1.2.6.2 of the GHS; however, ppm cut-off
values for categorization are very similar to those for mg/l for molecular
weights between 24 and 120.

2 The draft GHS at the OECD level contained the following guidance for the
conversion for exposure times:

"Inhalation cut-off values in the table are based on 4 hour testing
exposures. Conversion of existing inhalation toxicity data which has
been generated according to 1 hour exposures should be by
dividing by a factor of 2 for gases and vapours and 4 for dusts and
mists."

There was no guidance for the existing testing data on file at IMO concerning
combined exposure to vapours and mists. After a detailed discussion,
GESAMP/EHS decided, based on Haber's rule', to adopt a conservative
approach and employ the factor for mists to the testing time extrapolation
from the OECD guidance.

! Where C is the concentration of the gas (mass per unit volume), t is the amount of time necessary to breathe

the gas, in order to produce a given toxic effect, and k is a constant, depending on both the gas and the
effect.
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3 The draft GHS at the OECD level contained the following guidance for the
sustainability of cut-off values:

"The values for dusts and mists should be reviewed to adapt to any
future changes to OECD Test Guidelines with respect to technical
limitation in generating, maintaining and measuring dust and mist
concentrations in respirable form."

That footnote introduced an uncertainty about the cut-offs which has not
been addressed in the UN GHS (Globally Harmonized System of
Classification and Labelling of Chemicals, 6 Ed, 2015; para. 3.1.2.6.4).

9 Based on these considerations GESAMP/EHS developed the rating system for
column C3, based on the following:
A taking into account existing test data on mixed exposure to vapour/mist;
2 based on the GHS cut-off criteria for vapours with a formula transferring ppm
into mg/l; and
3 based on Haber's rule for time extrapolation using the factor 4 for

transferring 1 hr exposure to 4 hr exposure.
As a result, column C3 ratings are not fully harmonized with the GHS.

10 After introducing these criteria it became clear that for most of the products carried as
bulk noxious liquids, inhalation toxicity data was not available, resulting in large numbers of NI
ratings in the C3 column. Before the revised IBC Code was finally approved by the Maritime
Safety Committee, MSC 79 stated that a rating under the C3 column was a prerequisite for
any approval of products under chapter 17 or 18 of the IBC Code. This requirements was then
communicated via and MEPC/MSC Circular identifying those chemicals with missing C3
ratings (MSC/Circ.1128-MEPC/Circ.423, December 2004).

11 Based on this decision by MSC, GESAMP/EHS was asked to extrapolate ratings
under column C3 for those chemicals where no test results were available. The Working Group
developed a scientific extrapolation procedure to be applied to those products with NI ratings
under column C3 (see BLG.1/Circ.15). This permitted transportation of these chemicals
(as listed in the circular MSC/Circ.1128 a year before) without the need for new testing on
animals. Further to a request to GESAMP/EHS to undertake a scientific review of the
procedure, a scientific paper was submitted to a toxicological journal covering a scientific
review (Hofer T., James D., Syversen T., Bowmer T.: Estimation of the Acute Inhalation Hazard
of Chemicals Based on Route-to-route and Endpoint Extrapolation. ATLA 2011-39: 541-556).
Within the review process and also mentioned in this paper, the limitations of the extrapolation
approach for mist and vapour/mist exposure were presented. There was a clear and common
understanding that any extrapolation of acute vapour toxicity would not be possible.

12 In 2004, the IMO bodies confirmed that GESAMP/EHS should not consider
occupational health issues as part of the evaluation of chemical hazards. This additionally
clarified that further evaluation of the occupational health impact from vapours on board would
remain outside the remit of GESAMPEHS (EHS 40/9). There was therefore no need to develop
any procedure for evaluating vapour toxicity data.
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13 More than ten years later, GESAMP/EHS was asked by ESPH to reconsider the
situation. The reasoning behind this request was based on practical experience using the
GESAMP Hazard Profile for assigning carriage requirements: The maritime administrations,
as well as the ESPH Working Group, were using C3 ratings directly for occupational risk
management, without specifically evaluating the vapour exposure.

14 GESAMP/EHS explained the situation and introduced specific paragraphs in Report
& Studies No.64, 2nd edition, as follows:

A page 40, section 4.3.1.3

"Under accidental conditions on board ships, bursting pipes could create
aerosols, while in the aftermath of an accidental discharge, mist may be
generated by waves on the sea surface. In such cases, the estimated hazard
could correspond to the situation and the potential exposure. On the other
hand, under normal operational conditions, there may not be any aerosol
generated in tanks, and liquids with very low vapour pressure will not even
create vapours. Under such circumstances, the inhalation risk could be
significantly lower than indicated by the hazard identification on its own and
further data may need be taken into consideration, e.g. vapour pressure of
the cargo at the transport temperature or the saturated vapour pressure, in
order to apply appropriate risk management measures."

2 top of page 43:

"In some cases the ratings shown in brackets may overestimate the potential
for poisoning by inhalation, particularly for substances with low saturated
vapour pressure. Consequently, a decision may be taken by IMO to utilize
other methods for defining specific occupational health protection
requirements on board ships (risk management)."”

15 Accordingly, for some products, the chemical industry at the ESPH Working Group
questioned the use of the C3 rating, as the IBC Code refers only to vapour exposure when
assigning carriage requirements. The ESPH Working Group subsequently requested
GESAMP/EHS to provide advice in this situation for specific cases (BLG.1/Circ.30).
In response, GESAMP/EHS introduced a hash mark (#) notation within Reports & Studies
No.64, 2nd edition (page 44) and in the GESAMP Composite List (starting at BLG.1/Circ.35):

"Entries with a hash mark (#) reflect that for the C3 rating, the product, as a vapour
rather than an aerosol or mist, could be considered to have a lower inhalation hazard
for the purpose of risk management.”

16 The report of GESAMP/EHS 52 (PPR.1/Circ.2) clearly outlined the limitations of
assigning a hash mark:

"3.10 The Group had agreed, in particular, that where the GESAMP acute
inhalation toxicity extrapolation method had been applied or an aerosol test result had
been evaluated, and a high rating had been assigned, but test data using saturated
vapour were also available indicating no toxicity or less toxicity, then the extrapolated
or aerosol-based rating would be retained to indicate that a mist or aerosol is likely to
be hazardous under certain circumstances (e.g. burst or leaking pipe joints under
pressure, or due to wave action following a release into the marine environment). In
such cases the Group had agreed that a hash mark (#) notation would be added to
the product name to indicate that for inhalation concerns from vapour, the product
would be likely to have a lower inhalation hazard.
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3.11 In reviewing the new product submissions, the Group debated as to whether
the hash (#) notation could be assigned based on estimation or extrapolation, or
whether actual saturated vapour test results should be required, as stated in Reports
and Studies No.64 (paragraph 4.3.4.2).

3.12 The Group concluded its discussions by reconfirming that it would indeed
continue to require actual vapour test data in order to assign the (#) rating to a product
presenting a reduced vapour inhalation hazard."

Understanding the challenge

17 The ESPH Working Group, in developing the revised chapter 21 of the IBC Code,
setting out the rules and criteria for assigning carriage requirements, introduced a direct
reference to GESAMP hazard ratings. This included the use of the C3 rating for assigning a
number of carriage requirements (ship type, tank vents, gauging, vapour detection,
requirements for toxic products, etc.). Alternatively, in relation to the hash mark (#), an
assignment of carriage requirements should be possible, taking into account LC50 values in
combination with the saturated vapour pressure (ATE/SVC ratio; see PPR 3/4/4).

18 In 2015, GESAMP/EHS was advised that application of the GESAMP Hazard Profile
was no longer limited to pollution hazards, but also addressed ship safety and occupational
health and safety aspects (GESAMP Reports & Studies No. 92, page 9). In the debate at the
meeting (although not recorded in the report) an amendment to the terms of reference was
considered unnecessary as other GESAMP working groups (e.g. working group 34 for ballast
water management systems) were also addressing aspects of occupational health and safety.

19 In 2016, GESAMP/EHS 53 discussed the issue. As a first effort to address these
considerations, the Group recalled that at EHS 51, it had developed a new notation whereby
a hash mark is added to those product entries with a lower inhalation risk by vapour exposure
than is indicated by the hazard rating in column C3. However, noting that this was not sufficient
and could not be used in the new ATE/SVC ratio calculation being introduced in the revised
chapter 21 of the IBC Code, the Group agreed to consider other possibilities within the
GESAMP Hazard Profile for providing the information needed for the calculation. One option
considered was dividing the C3 ratings into sub-categories (similar to the A1 column) to
consider inhalation of both vapours and mists, where possible, based on the data submitted.
Noting that more discussion was needed, the Group agreed to progress the matter in more
detail intersessionally and to revisit this topic at EHS 54.

20 ESPH 22 in October 2016 noted the discussions of GESAMP/EHS concerning a
refinement of the C3 column. The Group asked GESAMP/EHS to address this topic as a matter
of priority, noting the timeline for finalization of chapter 21 of the IBC Code (PPR 4/3).

Cornerstones and proposal for a refined C3 rating

21 As there is no capacity nor budget for undertaking a re-evaluation of up
to 1000 substances contained in the GESAMP Composite List, any refinement should be
limited to a structural change and a pragmatic guidance on assigning ratings under a refined
structure. New or additional ratings would be limited to those substances which come up under
the agenda items "Evaluation of new substances" or "Correspondence with
industry/government and consideration of issues related to evaluations".

22 Taking into account the urgent need for the refinement in respect to the revision of
the IBC Code, any new structure should be introduced as soon as possible.
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23 To refrain from any fundamental amendment to the upcoming revised chapter 21 of
the IBC Code, the relevant column used for assigning carriage requirements will be called
"C3 column". This column will cover, as far as possible, the classification used directly in the
IBC Code, which is the acute toxicity based on vapour exposure ATE (LCso) test data. Any
extrapolation procedure from other exposure routes or toxic properties is not possible for rating
vapour exposure acute toxicity hazards.

24 However, as per the current situation, ratings under Column C3 for chemicals lacking
specific vapour toxicity data will be based on combined vapour/mist or mist-only exposure test
data (as the existing C3 ratings). There could be two reasons for this:

A as an extrapolation is possible for combined vapour/mist exposures only, the
rating in brackets should be kept as in the existing C3 column;

2 the rating for combined vapour/mist exposures has to be used for the rating
in column E3.

25 The new (additional) ratings will be based on cut-off values and related specifications,
as outlined in the UN GHS chapter 3.1 for vapour only exposure. Vapour only studies showing
no deaths following exposure to a saturated vapour (limit test) should be rated C3b = 0.

26 Acute mist inhalation toxicity studies using particle exposure strictly with a mass
median aerodynamic diameter (MMAD) 1 - 4 ym (ideally in the range 1.5 - 3 ym) according to
OECD Test Guidelines 403 or 436 and the OECD Guidance document on acute inhalation
toxicity testing (OECD Series on Testing and Assessment No. 39) have to be evaluated on a
case by case basis. These were developed along the "split-entry principle" assuming that
non-laboratory mist exposure would only contain a small part of fully respirable aerosol
particles. For testing according to OECD standards, mists have to be limited to fully respirable
aerosol sizes (MMAD 1 - 4 um). Thus, in the GHS specific cut-off values for such artificially
derived mists containing only the fraction of the fully respirable part were introduced. Based
on GESAMP expert judgement such studies could be used for ratings under column C3a in
approximation bearing in mind the cut-off values for mists contained in the GHS.

Ratings

27 The modification to the rating system would be more of a refinement of the existing
approach and structure. The addition of a column for vapour inhalation under column C3
appears to be the best way forward. To refrain from creating cross-referencing issues with the
revised chapter 21 of the IBC Code, a "C3 rating" for the assignment of carriage requirements
is proposed, as set out below. The existing C3 rating is retained, as it is required for the
environmental risk assessment under column E3. The following is proposed as the new
structure under column C3:

Rating* | Relative Hazard C3

C3a C3b

Vapour/mist exp. ATE (mg/l/4 hr) | Vapour-only exp. ATE (mg/l/4 hr)

0 Negligible >20 >20
1 Slight >10 - £20 >10 - <20
2 Moderate >2-<10 >2-<10
3 Moderately high >0.5-<2 >0.5-<2
4 High <0.5 <0.5

*

Additional entry/rating could be "NI"
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Application

28 The C3a column addresses the existing column C3 ratings based on combined
vapour/mist exposure data or such data achieved by extrapolation. Extrapolated hazard
assessments are identified by ratings in brackets as in the existing column C3. The conversion
along exposure times would be made according to the existing rules in GESAMP Reports &
Studies No.64 (factor 4 for 1 hr to 4 hr). The C3a ratings will be used for two purposes:

A for the assessment of environmental hazards, i.e. for the ratings in column E3
by GESAMP-EHS (for coastal response, e.g. at the beaches) or in case of
spillage into the sea by emergency responders (when they use the
GESAMP Hazard Rating as information source); or

2 for the generation of the C3 rating as long as no vapour toxicity testing data
are available, but only mixed vapour/aerosol exposure testing results or an
extrapolated rating according to the procedure outlined in paragraph 4.3.4.2
of GESAMP Reports & Studies No.64.

29 The C3b column covers ratings based on the evaluation of vapour only exposures.
Extrapolated hazard assessments and ratings would not be acceptable. The conversion along
exposure times would be made according to the guidance given in the UN GHS Chapter 3.1
for vapours (factor 2 for 1 hr to 4 hr). Initially, most entries in that column will read "NI". The
C3b rating will be used in general for the risk management and the occupational health
protection issues on board tankers, e.g. the assignment of carriage requirements for bulk
liquids under the IBC Code regulation.

30 The C3 rating would be shown in the GESAMP Composite List similar to the ratings
given under column A1. The C3a rating would be shown by default, but a C3b rating would
overrule (see figure 1). Values in brackets are only acceptable if vapour only exposure data
are not available. Initially, most entries in that column will show the existing ratings in column
C3. The C3 rating remains the point of reference in chapter 21 of the IBC Code.

*k*x
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ANNEX 7

PROVISIONAL AGENDA FOR THE FIFTY-FIFTH SESSION OF THE
GESAMP/EHS WORKING GROUP

1 Adoption of the agenda

2 Outcome of other bodies

3 Evaluation of new substances

4 Re-evaluation of substances and consideration of issues related to evaluations
5 Classification issues

6 Consolidation of existing data files

7 Revision of Reports and Studies No.64

8 Any other business

9 Consideration and adoption of the report
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