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NOTES

1. GESAMP is ap advisory body consisting of speclalized experts
neminated by the Sponsoring Agencies (IMO, FAD, UNESCO, WMO, WHO,
IAEA, UN, UNEP), TIts principal task is to provide scientiflic advice
on marine pollution problems to the Sponsoring Agencies and to the
Intergovernmental Oceanographic Gommission (I0C).

2. This report is available in English, French, Russian and Spanish
from any of the Sponsorlng Agencies.

3. The report contzins views expressed by members of GESAMF who act in
their individual capacities; their views may not necessarily
correspond with those of the Spomsoring Agencles.

b Permission may be granted by any one of the Sponsoring Agencies for
the report to be wholly or partly reproduced in publications by any
individual who 1s not a staff member of a Sponsoring Agency of
GESAMP, or by any organization that is not a sponsor of GESAMP,
provided that the source of the extract and the condition menticned
in 3. above are indicated.

* Kk ¥

Definition of Marine Pollution by GESAMP

"POLLUTION MEANMS THE INTRODUCTLON BY MAN, DIRECTLY OR INDIRECTLY, OF
SUBSTANCES OR ENERGY INTO THE MARINE ENVIRONMENT (INCLUDING ESTUARIES)
RESULTING IN SUCH DELETERTOUS EFFECTS AS HARM TO LIVING RESOURCES,
HAZARDS TO HUMAN HEALTH, HINDRANCE TO MARTNE ACTIVITIES INCLUDING
FISHING, IMPATRMENT OF (QUALITY FOR USE OF SEA WATER AND REDUCTION OF
AMENITIES."™

£ k%
For bibliographic purposes, this document may be clted as:

GESAMP — IMQ/FACQ/UNESCO/WMU/WHO/ IAEA/UN/UNEP Joint Group of Experts on
the Scientific Aspects of Marine Follution.

Report of the fourteenth session held at TAEA Headquarters, Vienna,
Austria, 26-30 March 1984. Report and Studles GESAMP (21).

Printad by the |AEA in Austria
July 1984

GESAMF REFORTS AND STUDIES FURLICATIONS

These Reports may be cbrained from any of the
Sponsoring Agencies in the Language{s) 1ndicated:
English, French, Russian, Spanish.

Rep.&
Stud,
Mo . Title Date Language
1. Report of the Seventh Seasion 1975 E,F,R,8
2. Review of Harmful Substances 1876 E
3. Selentific Criteria for the Selectiom of Sites for Dumplag of 1975 E,F,K,5
Wasteas into the Sea
4, Report of the Eighth Seasion 1%76 E,F,R
3. Principles for Developing Coastal Water Quality Criteria 1976 k&
6. Impact of 0il on the Marine Environment 1977 B
7. Scientific Aspecta of Pollution Arising from the Ezploration 1977 &k
and Expleitation of the Sea-bed
a. Report of the Hiath Sesaion 1977 E,F,R
9. EReport of the Tenth Sessien 1978 E,F,R,S
13. Report of the Eleventh Seszeion 198¢ E,F,S
11. Marine Pollution Implications of Coastsl Area Development 1980 E
12, Montitoring Blologleal Varlablee related to Marine Pollutioa 19880 E,R
13, Iaterchange of Pollutants between the Atmoaphere and the Oceans 1980 B
14, Report of the Twelfth Seasion 1981 E,F,R
15. The Review of the Health of the (ceans 1982 E
16. S¢lenrifle Criteria for the Selection of Waste Disposal Sitas 1982 E
ar Sea
17. The Evaluation of Hazards of Harmful Substances Carried by 1982 E
Ships
15, Report of the Thizteenth Sessicn 19843 E,F,S
19.  An Oceanographic Medel for the Dispersion of Wastes Dlaposed of 1383 E
in the Doep Sea
20, Marime Pollution Implications of Ocean Energy Pevelopmeat {in print)
2]l. BReport of the Fourteenth Sessign 1984
2z, fleview of Potentlally Harmful Substances (in preparation}
13, Interchange of Pollutanta Between the Atmosphere and Dceans
(in preparation)
24, Thermal Dischargea in the Marine Envirenment {in preparation)
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1.3

1.4

1.5

2.2

2.3

QPENING OF THE MEETING

The Joint Group of Experts on the Sclentific Aspects ¢of Marine
Pollution (GESAMP) held its lé4th session at IAEA Headquarters,
Vienna, from 26 to 30 March 1984, under the Chairmanship of
Mr. A.D. Melntyre., Mr. E.D. Gomez was Vice—Chalrman.

At the opening of the session Mr. B. Semenov, the Deputy Director
General of the Departwent of Nuclear Energy and Safety welcomed
the participants on behalf of the Director General of the IAFA,
Mr., H. Blix. He congratulated GESAMF for the important
contribution it had made during its fifteen years of existence.
Mr. Semenov expressed the IAFA's appreciation for GESAMP'g
efforts, particularly in the preparaticn of Reports and Studies
Ne. 1% which has already assisted the Apgency in 1ts work for the
Contracting Parties of the London Dumping Convention.

The Chairman of GESAMP, thanked the Director-General of IAEA on
behalf of the participants for the good wishes for the success of
the session, for hosting the meeting and for the facilitles that
were provided. He also introduced the new members of the Group.

The agenda for the zession as adopted by the Group is given in
Annex I. A list of documents submitted to the session, relating
to partlcular items of the agenda, 1s given in Annex II.

A list of participants 1s given 1o Annex III.

REVIEW OF POTENTIALLY HARMFUL SUBSTANGES (WORKING GEOUP 13}

The report on the intersessional activities of the Working Group
on the Review of Potentlally Hazardous Substances was introduced
by its Chairman. A summary of the repert is attached as

Annex IV. The second session of the Working Group was convened
in Londen from 30 January to 3 February 1984, hested by the
Honitoring and Agzessment Research Centre (MARC) at Chelsea
College which has become actively involved in the tasks of the
Working Group. In addition, UNEP's International Register of
Potentially Toxlc Chemicals (IRPTC) continued to support the
Working Group through the preparation of data profiles upom which
the draft evaluation documents are being based.

The filrst three substances evaluated by the Working Group were
cadmium, lead and tin. BRevised draft documents had been
circulated to all GESAMP members during the Intersessional peried
and a number of commentis received. All comments were in general
agreement with the draft documents although several medifications
wWere proposed particularly concerning the exztent to which human
health aspects should be discussed in a GESAMP document.

The Chairman of the Working Group proposed that the three
documents be combined into ome joint publicarion and subject to
an editorial panel review at MARC, London, prior to publication
in the series of GESAMP Reports and Studies Number 22, The Group
recognlzed the present status of the drafts but Insisted that a
final review be undertaken by all GESAMP members, It was agreed,
therafore, that the edited final versiom be circulated during the
intersessional period for comments and clearance by all GESAMP
members before publicationm.



2.4

2.5

2,6

2.7

2.8

Draft evaluation decuments on mercury and arsenic had heen
prepared during the intersessional period and were reviewed at
the second sesslion of the Working Group., Whereas the arsenic
document was considered largely complete, it was acknowledged
that considerable updating of the marine aspects of mercury was
required, This will be undertaken subseguent to the meeting on
Blogeochemical Cycles of Mercury in the Mediterranean, Siemma,
27-31 August 1984, Both drafts will then be circulated to all
GESAMF members for review. The Working Group felt strongly that
selenium be also included In the list of substances for
evaluation in the light of its interactions with mercury, cadmium
and arsenic., The Group concurred with this proposal and noted
that a WHO Envirommental Health Criteria Document on selenium
would be avallable. It was subsequently pointed out that ICES
was also involved in a study of selenium in the marine
environment and that some pooling of resources would be useful.

Concerning organnsilicons, the Chairman of the Working Group
recalled that the request to review this group of substances by
GESAMP had been initiated by the concern of the producing
industry over the high hazard rating of organosilicens in several
international treatles on marine pollutiom control. Advice has
been sought, therefore, from GESAMP through its co-sponsoring
organizations. The Working Group at 1ts second session reviewed
the question of organosilicons and presented to the Group some of
the first findings as follows:

The number of organocsilicon compounds is extremely large because
most of the organic compounds can be converted to organcsilicen
by replacement of one or more carbon by silicon or by

silylation. The presence of silicon does not change
substantially the toxzic characteristics of the parent compound,
therefore organcsilicons do not form a distinct group from the
toxicological point of view. Consequently, the Working Group did
not consider it possible to evaluate the organosilicons as one
single group with regard to their hazard rating in 'black' and
‘orey" lists of internatlonal treaties, l.e. with regard to their
toxicity, persistence and bloaccumulation.

As the presence of silicon facilitates polymerization, the
polymerized organcsilicons have found wide commercial applicatien
and are thus the ones which are likely to be found in the
environment. It was agreed that the Working Group should prepare
a report Teviewing the preoblems related to the evaluation of
organosilicons as a single group, Also an evaluation of a few
selected, commercially important groups of organosilicons should
thus be undertaken by the Working Group although most of the
pertinent data would have to be taken from industry-related
research and studles. It was agreed, finally, that the Working
Group will consolidate its draft reports and specify the
conditions and limitations for evaluation. A comprehensive
review report on the various aspects of the problem will be
submitted to GESAMF XV.

The need for evaluating substances with known or potential
carcinogenic, teratogenlc or mutagenic properties was brought to
the attentlon of the Group by the IMD Technical Secretary of
GESAMP who conveyed a relevant request from the Seventh
Consultative Meeting of Contracting Partles to the Londen Dumping

ANNEX IX

SUMMARY OF THE REPORT OF THE WORKING GROUP ON THE
METHODOLOGY AND GUIDELINES FOR THE ASSESSMENT OF THE
IMPACT OF POLLUTANTS ON THE MARINE EMVIRONMENT
(WORKING GROUE 23)

The Working Group held its first sesslon in FAD, Rome from 26 to
30 September 1983, under the chairmanship of Mr. V. Pravdic,
¥Mr. E.D. Gomez was Rapporteur and Mr. H., Waeve acted as Technical
Secretary in lieu of Mr. RE. Helmer who was unable to attend.

The Working Group received 12 background documents which were
discussed., They covered such fields as physical oceanography,
chemical reactor theory, toxicology, chemistry, blology and coastal
development and management.

The Workilng Group provided a definition of the assimilatlve capacity
of the environment as its ability to accommodate a particular
activity without unacceptable consequences. It alsc highlighted the
components which have to be taken into sccount in quantltative
aszessment of the assimilative capacity.

The Working Group also indicated its viewpoint that in any new
activity contemplated or planned, the overall impact on the total
environment must be considered. It advocated a holistlc approach in
assessing the impact of pcllutants on the marine environment.

Specific charactaristics of the impacted ecosystem were identified
which have to be taken iInto account when devising guidelines for the
assessment of the impact of pollutants on the marine ecosystem.

The Working Group has recommended that the components for such
guidelines to be developed should be the following:

{a) the characterization of the discharge or other activities;
(b) the description of the environment;

{c) the determination of critical pathways;

(d} the determinatlon of the assimllative capacity;

{e) the suggestion of optimization procedures; and

(f} the management of assimilative capacity.

The Working Group has also recommended that in the development of

guldelines an analysis of one or several case studies would be
essential.
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that will result ia a lopgical stepwlse work program.
First priority tasks must be defiped in detail alomg with
an action plan for their accomplishment during the coming
year. This will Involve Intersessional work which should
result In preliminary reports on the deslgnated tasks at
the next Working Group meeting,

Item 7. sdditional items to be addressed may come up at the
fourteenth session of GESAMP. These will he presented as
additional agenda items by the Chalrman at the Werking
Group neeting. 2.9

Item 8. As a final item of business a list of recommendations will
be developed for presentatlion to GESAMP. This will
include recommendations for place and time of the next
meeting, Propeosed activities will also be recommended.

MEMBERS OF THE GESAMP WORKING GROUP ON THE
LAND-SEA BOUNDARY FLUX OF POLLUTANTS
(WORKING GROUP 22)

H. Windom {Chalrman)

Skidaway Institute of Oceanography 3.1
P.0. Box 13687

Savannah, Georgia 31406

Usa

V. Pravdice

Center for Marine Regearch
“"Rudjer Boskovie” Inatitute
P.0. Box 1016

4001 Zagreb

Yugoslavia

3.2
R. Dawson
Unesco Technical Secretary of GESAMP
7, Place de Fontenoy
75700 Paris
France

3.3
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Conventlon. The Group discussed various aspects of
carcinogenicity, including the occcurrence of rtumours in fish and
the risk to humans through consumption of contaminated seafood.
It was consldered premature, however, to prepare any hazard
evaluation of speclfic groups of substances before a preliminary
study on avallable data, wethods and approaches had been
undertaken to determine the scope and purpose of a possible
GESAMP activity in this field, It was agreed that the Working
Group consider the above and submit a first report to GESAMP XV,

The teview of phosphorous and nitrogen as major nutrients
contributing to eutrophicatlion and algal blooms was considered ano
important task for GESAMP, To¢ this end IRPTC data profiles are
under preparatlon at the Marine Biology Associatlon of the United
Kipgdom, Plymouth, which will be used in preparing a draft review
document. An ICES meeting on algal blooms, scheduled for October
1984, will provide further information on the subject. The
occurrence of paralytic shellfish poilsoning (PSP), from the
release of neurotoxins during algal blooms is a human health
hazard which has been subject to sclentific review at a recent
WHD meeting, It was agreed that the Working Group, upon
completion of the review of the wetals and arsenic, prepare an
evaluation document on the subject and adjust its mewbership
accordingly.

EVALUATION OF THE HAZARDS OF HARMFUL SUBSTANCES CARRIED BY SHIPS
(WORKING GROUP 1)

The IMO Technical Secretary Iinformed the Group that the Working
Group on the Evaluation of the Hazards of Harmful Substances
Carrled by Ships had met twice during the intersessional period,
once in London (6-10 June 1983) and once in Aberdeen (9-10 January
1984). He indicated that the work of producing and reviewing
hazard profiles of substances carried by ships had been continued
but that in addition the Working Group had made considerable
efforts to develop Guldelines for Evaluating Threshold Valuesz for
Figsh-Tainting. This was shown to be necessary in the absence of
a standard methodology for the assessment of tainting and of
literature data on this criterion. $o far the talnting ratings
("T") had been highly subjective and had therefore often been
queried by the chemical industry.

The Group was further informed of a number of questions which had
been raised by the relevant IMD bodies., [n particular questioms
had been raised by the Marinme Environment Protection Committee
(MEPC) and its Sub-Committee on Bulk Chemicals concerning the
hazardous properties of coal derived olls in comparison with
thoge of olls of petroleum origin, and the evaluation of
substances which have a potential for blanketing of the seabed.

A summgry of the reports of the Working Group is set out in

Annex V.

The Chairman of the Working Group noted that some of tha
difficulties encountered by the Working Group at previous
seasiong in obtailning data, particularly on the aquatic toxielty
of substances, had been overcome, The reguirements for the
prevention and control of marine pollution by noxious liquid
substances carried in bulk (MARPOL 73/78, Annex II) will enter
into force in October 1986. The Marine Environment Protection



3.4

3.5

3.6

3.7

3.8

3.9

Committes of IMO has decided that amendments te the Convention
which, to a certain exteat, are based on the GESAMP hazard
profiles, should be finallzed by the end of 1984. This has led
to additicnal data from Gevernments and industry being received
by the review group.

The Group noted that the Working Group, in recognizing that im
many countries concerns have been expressed on the chrenic
toxleity, including carcinogeniciry, of phthalates, had agreed to
evaluate the long-term health effects of phthalate esters at its
next session. The Group requested the IMO Secretary to make the
putcome of this censlderation avallable to the Working Group on
the Review of Potentially Harmful Substances,

Several members of the Group querled the approach and evaluation
method used by the Working Group. The Group accepted the
explanation that the procedure followed by the Working Group had
to 4 very large extent been ewbodied in the text of the
International Convention for the Prevention of Marine Pollution
from Ships (MARPUL 73/78) and as such could not be substantially
altered. MNevertheless, as the state of knowledge and experience
had improved, a number of clarifications had been made and soue
miner additions and changes had been included in the hazard
profile raticnale since its adoption by the Group in 1972,

The Group's attention was drawn to non—soluble gubstances with
specific gravity greater than that of seawater which may pose a
particular threat of pollution due to their potential for
blanketing of the seabed, ir was noted that the Working Group
would continue to he alert to such substances and that it would
welcome any information on accidental spilllages of hlanketing
substances which had led to damage to marine life. In this
respect the Group was Iinformed of a case where creosote from a
gpillage had been shown to blanket the bottom of a Swedish lake.
Fluorinated hydrocarboans of high molecular welght 1f shipped in
gufficient quantity, were zuggested as possible exawmples of
substances which might blanket the sea bottom.

The Group cconsldered the draft Guidelines for Evaluating
Threshold Values for Fish-Tainting., The Group welcomed the
efforts made by the Working Group in developing such Guidelines.
It was noted that the Working Group will make an attempt to
include in the Guidelines a definition of tainting as well as a
statistical method for evaluating the thresheld concentration
values.

Several memkers of the Group expressed the view that the process
of tainting fish by dlscharge or spillage of chemlcals at sea
might not entirely be within the category of processes generally
deseribed as ‘'bloaccumulation'. The Working Group was advised to
consider this question when developing a definition of 'tainting'
and, if necessary, revise the hazard ratiomale accordingly. It
was also pointed out that the text of a definition would depend
upon the results achieved In implementing the Guidelines on
fish-tainting.

Several queries were also made with regard to the fish
recommended as test organisms, 1.e. ralnbow trour and wullet. In
this connection propesals were made to include shellfish as

ANNEX VIII

ANNOTATIONS TO THE AGENDA OF THE
GESAMP WORKING GROUP ON THE LAND-SEA BOUNDARY FLUX OF POLLUTANTS
(WORKING GROUP 22)

Because of logistical reasong this first meeting of the Working
Group on the Land/Sea Boundary Flux of Pollutants iz being held in
Mazatlan to overlap with a meeting of the IOC/GEMSI ad hoc Group on the
Use of Marine Sediments in Marine Pollution Moniltoring. This will enable
geveral participants in the IOC meeting to participate in the GESAMP
meeting. This arrangement was partlcularly practical since the Unesco
Technical Secretary to GESAMP (R. Dawson), and one member of the GESAMP
Land/Sea Boundary Flux Working Group (A. Sallot} had already planned to
attend the IQC meeting. Also Mr. Jan Duinker, Chairman of GEMSI, who had
planned to attend the IOC meeting wished to attend the Land/Sea Boundary
Flux Working Group meeting as aa observer.

The followlng notes provide a more detalled description of the
subjects to be considered inm specific agenda ltems.

Item 2. The chairman of the Land/Sea Boundary Flux Working Group,
with the assistance of the Unesco Technical Secretary will
explain the structure of GESAMP, its modus operandi and
the origin of the Land/Sea Flux Working Group.

Item 3. The terms of reference of the Working Group, as stated in
the Report of the Thirteenth Session of GESAMP, will be
reviewed and discussed. The major purpose of this agenda
item is to determine whether the terms of reference
provide sufficient instruction or need further elaboratiocn.

Item 4, The Chairman and the Unesco Technical Secretary will
briefly revliew activities of other groups which may have
bearing on the activities of the Land/Sea Boundary Flux
Working Group.

Item 5. Some discussion will be necessary to reach agreement on
the definition of the "land/sea boundary”. This boundary
can be defined on the basis of either physical or chemilcal
characteristics or both., Algo, do we consider the "sea”
the open ocean only or does it Include coastal seas, If
the open ocean is the sea side of the boundary then the
continental shelf must be considered a part of the
boundary. FPerhaps separate approaches must be taken to
consider both cases.

Itenm 6. The most important work to be accomplished during this
meeting of the Working Group 1s te establish objectives
for the group based on the terms of reference and
discussion under item 5. Once objectives have been
established, appropriate tasks must be defined to
accomplish the stated goals within a time table of two to
three years. A priority must be established for tasks
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3.10

4,1

4,2

s

recommended test organisms, in particular oysters and blue
mussels. The Chairman of the Working Group pointed out that his
group had made the above recommendation after considering aspects
such as the approprizteness of a test organlsm with a moderate
fat content (5-10%), the feasibility of maintaining iu test
organisms aguaria that could be used all the year round, and the
existence of an established technology relating to the tainting
of fish, albeit arising from other causes. In accepting the
basie approach of the Working Group, the Group nevertheless
recommended that some comparative tests gshould also be carried
out with wolluses.

The Group approved the reports of the Working Group including the
lists of hazard profiles of substances and the Guidelines for
Evaluating Threshold Values for Fish-Tainting set ocut in the
annezes to the reports.

The Group agreed that the Working Group should continue witn its
task. The Group recommended that the Guidelines for Evaluating
Threshold Values for Fish-Tainting when completed {see
paragraph 3.7 above) together with results achleved by using the
Guidelines should be prepared for publication in the GESAMP
Reports and Studies series.

INTERCHANGE OF PULLUTANTS BETWEEN THE ATMOSPHERE AND THE QCEANS
(WORKING GROUP 14)

The Chairwan of the Working Group introduced a report which had
been prepared for publication in the GESAMP Reports and Studies
series, The report includes scientific knowledge derived from
the Third Session, Miami, 1980; the ad hoc meeting, Tallin, 1981;
Expert Consultations, Hamburg 1981; and London, 1983. Following
& thorough discussion, the Group approved the draft version of
the document, with the provise that a final version, revised in
accordance with the Group's advice, be gent to Group members for
approval and subsequent publication as GESAMP Reports and Studies
Number 23.

& draft report of the Fifth Seszsion of the Working Group, Athens,
1983, was presented by Mr. Fravdic, Working Group member who
chaired the Athens meeting, This session was devoted to a review
of the guidelines for monitoring of atmospheric transport of
pollutants originating from diffuse land-based sources intc the
Mediterranean Sea as part of the first two terms of reference
adopted by the Group at 1ts 13th Session. The Techmiecal
Secretary of UNEP urged that all aspects of these first two terms
of reference be addressed at future Working Group Meetings
because of the importance of these tasks to the devalopment of
regional monitoring programmes.

The Group agreed that it is important for the Working Group to
continue to review air-ses material interchange. Consequently,
the third term of reference was revised and made more general.

The Chalrman noted that the Working Group was to cooperate with
and provide advice to the newly proposed Working Group on
Integrated Global Ocean Monltoring. To provide for this a fourth
item was therefore added to the terms of reference.
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To accommodate these tasks, the following revised terms of
reference for the Working Group were adopted by the Group:

{i) to describe transport processes towards and into specific
rvegions, using the Mediterranean as the filrst example, and
the regicn of the Kuwait Action Plan as a possible second
example, including:

-  horizontal atmospheric transport affecting the region,

—  wertical atmospherle transport to the air-water
interface,

- air-water interchange;

(11) to review the scientific literature and assess the pathways
and fluxes of important pollutants Into particular regicmns,
using the Mediterranean as the first exzample, and the
region of the Kuwalt Actlon Plan as a posslible second
example, and to differentiate between natural and pollutant
SOUTCes;

(iii) to provide a continuing review of air-sea material
interchange with emphasis on the pollutant modification of
ocean-related processes, especlally those pertinent to
climate; and

{iv) to provide advice on the scientific bases for internatiomal
programmes for the monitoring eof pellutant levels in the
atmosphere near the sea surface and pollutant fluxes across
the air-sea interface.

The Group recalled that at its thirteeanth session 1o the course
of a review of the GESAMF definition of "Marine Pollutien”, the
Working Group on the Interchange of Pollutants between the
Atmosphere and the Oceans had been asked to prepare an
explanatory statement on process modification by pollutants for
consideration at the fourteenth session of GESAMF (GESAMP Reports
and 5tudies No. 1B, paragraph 8.5).

The Group noted that such a statement is belng developed by the
Working Group for presentation and consideration by the Group at
a future session.

BICLOGICAL EFFECTS OF THERMAL DISCHARGES IN THE MARINE ENVIRONMENT
(WORKING GRQUP 15)

The FAO Technical Secretary informed the Group that the Working
Group had held its third Sesslon In Rome from 3 to 7 October
1984. The Chairman of the Working Group lotroduced the report, a
summary of which 1s given In Annex VII.

The Group noted that the Workiang Group had amended its review of
information on the effacts of thermal discharges in coastal
watere but conclusions on that subject were unchanged., Following
recommendations of the 13th Sesslon of GESAMP a néw chapter had
been drafted on strategles and options for thermal discharges,
dealing with wethodologies on scclal and economic aspects,
regulatory criteria, engineering options and beneficlal uses of
waste heat, such as mariculture. The chapter on environmental
assessuent had been condensed without change of emphasis.

MEMBERS OF THE WORKING GROUF ON
BIQLOGICAL EFFECTS OF THERMAL DISCHARGES IN THE MARINE ENVIRONMENT
(WORKING GROUP 15)

Frangois Bordet
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Pierre Chardy
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STRATEGIES AND OPTIONS FOR THEEMAL DISCHARGES
9,1 Integrating and Evaluating Methodologies
9.1.1 Cost—Benefit Analysis
9.1.2 Declsion Analysils
9.1.32 Cost—-Effectlveness Analysis and Eigk Assessment
9.2 Eegulatory Criteria
9.2,1 The definition of the ilmpacted area
9.2,2 The estahblishment of the dose-response relationships
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9.3 Engineering Options
3.3.1 Means of reducing the impact
9.3.2 Means of reducing the discharge
9.3.3 Summary and comparlison of engineering options
9.4 Antifouling Alternatives
9.7 4Ancillary Activities of Waste Heat Utillzation
2.5,1 Energy use and recovery
9.5.2 Mariculture

ENVIEONMENTAL ASSESSHMENT
10.1 Initlal Site Assessment
10.1.1  Abiotic conditions
10.1,2  Biotlec conditions
10.1 Baseline Studles
10.2.1 Plume modelling and prediction
10.2.2 Impacted area prediction
10,2,3 Biclogical assessment
14.3 Further Studles and Monitcring Programmes
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10.5 Validation - Information Access and Use
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10.5.2 Informatlon exchange and data access

CONCLUSIONS AND RECOMMENDATIONS
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The Group proposed a number of editorial and mincor substantive
awendments. & lively discussion arcse, however, on the section
on capaclty of the environment to assimilate heat discharges. It
was agreed that although information given in this chapter was
assential, the subject could be dealt with in a more general

way, Consequently, this section has been redrafted accerdingly.

After these amendments, the Group approved the report. HNoting
that the scope of the Teport was much wider than just bioclogical
effarts of thermal discharges, the Group decided that the report
be published under the title ‘Thermal Discharges In tha Marine
Environment' as GESAMP Reports and Studles Ho.24.

LAND-SEA BOUMDARY FLUX OF POLLUTANTS (WORKING GROUP 22)

The Unesco Technlcal Secretary recalled the terms of rafereace of
the Working Group as proposed at the 13th Session and informed
the Group that the first meeting would take place In Mazatlan,
Mexico, 3-7 April 1984 under the Chairmanship of Mr. Windom.

The intersessional period had seen a number of developments.
Studies on riverlne inputs to the sea were belng addressed by a
number of bedies (e.g. 3COR, ICES, JMG). The forthcoming
ICES—IOC-HOAA Symposium on 'Contaminant Fluxes through the
Coastal Zone', Nantés, 16-16 May 1984 is expected to contribute
to the avallable informarion to be considered by the Working
Group.

In the context of quality assurance of coastal zone measurenpents
and within the framewerk of the Cowpreliensive Flan for GIPME, the
IQC-GIPME Group of Experts on Methods, Standards and
Intercallbration (GEMSI) have repeatedly recommended a major
effort to define the net-efflux of pollutants [rom land via
rivers to the coastal zones and on to the oceans and, further, to
loprove the intercomparabllity of data on river inputs. The
GESAME Working Group would receive full support from GEMSI in
their forthcomlng work.

The Group was Ilnformed of a case study presently being developed
by I0OC which would focus on river inputs to the Upper Gulf of
Thailand. This exercise may provide the opportunity to test any
wodels or approaches developed by GESAME as indicated In the
third term of reference.

A proposal for the organization of the Group's work was presented
for discussion by the Chairman, Mr. Windom, in the form of an
annotated agenda for its first session (Anmex VIII}.

It was felt that gome clarifilcation of the boundaries was
required, particularly whether the aims were to degcribe inputs
to the coastazl zone or whether the input to the oceans was the
main concern. It was stressed that the wording of the terms of
reference 'through the marine environment’® was not intended to
exclude boundary envirouments such as wetlands, nor was it
Intended to focus the Group's attention on the complexzities of
estuarine processes. The Group should not consider the wider
geochemical cycles of the oceans but should address the riverine
inpute to these cycles.
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It was emphasised that the Review of the Health of the Uceans was
intended to be a dynamic approach and the activities of this
working group should continue to reflect this,

The observer from the Osle—Parls Commissions pointed out that 5,
maximum and minimum river inputs had been reported im a number of

instances to the Technical Working Group of the Paris

Commission. Information provided by GESAMP on approaches to

quantifying these inmputs to the estuaries, through the estuaries

and coastal waters to the open sea and ultimately to the oceans,

would be welcomed by the Conmissions.

The Group was reminded that the control of pollution from
land-bagsed sources was an Integral part of wany national and
international protocols for the protection of the marine
environment. The reports of the Working Group would thus be of
considerable interest to lepal experts in applying protection
meagures on a regional basis.

METHODOLOGY AND GUIDELINES FOR THE ASSESSMENT QF THE IMPACT OF
POLLUTANTS ON THE MARINE ENVIRONMENT (WORKING GROUP 23)

The Group was informed by the WHO Technlcal Secretary that the

Working Group held one meeting from 26 to 30 September 1943 at 2.
FAD, Rome, and acknowledged the support given to this Working

Group by FAQ, Unesco, IAFA and UNEP., This enabled the Working

Group to invite 14 members from diverse fields of science to

deliberate the task in vlew of the terms of reference get forth

by GESAMP ¥III.

The Report of the Working Group was introduced by its Chalrman
who described the background of its formation on the basls of the
initial request by UMEP, and the needs of Goveruments of leas
developed countries to have guldelines in assessing the potential
impact of the release of pollutants into coastal and marine
waters,

The Chairman of the Working Group alsc lndicated that the Working
Group had had diffleulties in addressing each of the two terms of 4.,
reference separately, and that it was decided to deal with these
simultaneously. e

The Report of the Working Group reflects the consensus of the 6.
Members in adopting a definition for the assimilative capacity

and for the various informatlion components needed to assess it.

The Beport reflected the thinking of the Working Group in

pursuing the idea of the Critical Pathway Analysis as an

environmental protection tool beyond 1ts traditional application

in radiological protection. A general thecretlical example was

presented on how thisz could be achieved.

The Working Group also addressed the problem of how to define the 7.
boundaries of the impacted ecosystem, and the specific cases 1in
which the boundaries could be influenced: 8.

(0 the specific sita;

{11) the specific contaminant;
(1i1) the specific ilnputs;
{iv) the hydredynamics of the environment;

alternatively as means of reducing discharge. The steps necessary
to establish regulatery criteria for the planned discharge are
described.

With the aiw of minimal enviroomental disturbance, assessment
procedures for siting, design and plant operation have been
developed, with survey and wonitoring data gathered at each stage
from initial site selection through to commercial operatlon. The
Working Group, while recognizing that an ideal assessment programme
might not be achieved, recommends that some assessment procedure
should always be adopted. Experilence of past developments can be
ugsed to help define conditions for siting and operation that will
result in least environmental disturbance.

TABLE OF CONTENTS
GESAMP REPORT ON THERMAL DISCHARGES IN THE MARINE ENVIRONMENT
(WORKING GROUP 15}

INTROGDUCTION

STATEMENT OF THE PROBLEM

2.1 Cooling Water Systems

2.2 Cooling Water Effects

2.3 Seawater Flue Gas Scrubbing
2.4 Antifouling agents

OBSERVED EFFECTS

3.1 Pumpilng and Screening
3.2 Eantralnment

3.3 0Discharge

3.3.1 Intertidal zoma
3.3.2 Subtidal zone
3.3.3 Water column

3.4 Field and Laboratory Experiments
MATHEMATICAT, MODEL STUDIES
OUSERVATIONS OF NO-EFFECT

SPECIAL COMDITIGNS AND OBSERVATIONS
6.1 Tropical and Subtropical Ecosystems
6.1.1 Sensitivity of species and habitats
6.1.2 Troplcal and subtropical site studies
6.2 Siteg of Marginal Distribution of Species
6.3 BSites Near Spawning Grounds
6,4 Sites Near or Under Influence of Other Industries
6.5 Special Hydrographic Conditions

SUMMARY OF INFORMATION ON EFFECTS OF THERMAL DISCHARGES

METHODS FOR THE DETECTION OF EFFECTS AND PREDICTIION OF IMPACT
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ANNEX VII

SUMMARY OF THE REFORT OF THE WORKING GROUP ON BIOLOGICAL EFFECTS OF
THERMAL DISCHARGES 1IN THE MARINE ENVIRONMENT
(WORKING GROUF 153)

The Working Group has met on three occasions. At 1ts first meeting
{21-25 September 1981, Dubrovnlk), the Working Group reviewed
information on the effects of thermal discharges to coastal waters,
the first of its terws of reference. At the second meeting

{18-22 October 1982, Rome) this review was extended to include
additional information relating to experience in tropical waters,
and in bioclde practices. In consideratlon of its second term of
reference, to develop guldelines for siting, an idealized schedule
and time-scale for site assessment was set out, At the third
meeting {3-7 October 1983, Rome) strategies and options for thermal
discharges were elaborated,

While, in temperate waters, little envircnmental disturbance can be
seen when discharges are about 10°C above ambient, in rropical
areas this temperature increment will approach or exceed the thermal
tolerance limits of organisms in the receiving areas, In tropical
reglons, water temperatures are generally 25 to 3290, with summer
temperatures commonly about 309C, A thermal discharge with an
inerement of 5°C could be damaging, At some sites, even

diascharges of AT 3-59C have led to damage, especislly where the
discharge is made to ghallow, enclosed areas, or across shorelines.
Ar other sites, higher ineremental temperatures have not led to
dawage. Information is not always available on bigcide practice,
which may partlally explain these differences.

It is common practice to control macrofouling of culverts and
wmicrofouling of heat exchangers by the application of chlorine in
some form. WUatil recently the understanding of chlorine behaviour
in seawater was hampered by inabllity to analyse at the
concentrations discharged. Within a thermal discharge it is now
known that decay and dllution reduce residual concentratlions so that
the “chlorine plume"” is within the "thermal plume"”, and use ¢f the
latter for prediection of effects 1s conservative. The toxlcity and
persistence of different chlorine compounds differ, and dose-effect
depends on mode of operation and the chemical used, as well as on
concentration, exposure time, tewperature, pH, and on blomass and
sensitivity of organisus.

In most coastal and estuarine locatlons where thermal dlscharges
willl oecur, econcwic, soclal or administrative considerations will
figure largely. Decision analysis offers an objective and
systematic procedure for giving comparable weightiag to these
different facets, even where there are areas of uncertainty. It
recognizes that scme value judgements will have to be made, A
procedure for decisglon analysis is outlined and examples of decision
eriteria, 1ncluding acceptable eavirommental impact, identified.
Where the expected ilmpact is deewed unacceptabla, a variety of
engineering options can be considered as means of reduclng impact or

7.6

7.7

7.8

7.9

{(v) the biologiral processes operating ipn the envirgament;

(vi) the biocgeochemlcal processes occcurring in the ecosystem;
(vii) the kinetic parameters; and
(wiii} the uses made of the ecosystem,

The Working Group had elaborated on each of these cases. It
devoted apecial attention to define the mean life of 2 chemical
specles in a closed system, and the mean residence time for open
gystems in a steady state.

The Group accepted the conclusion of the Working Group that each
ecosystem has a finite capacity to assimilate pollutants, but
questioned the feasibility of its quantitative assessment, The
Group alsc expressed its opilnion that the term 'assimilative
capacity’ should be used with much restraint, although it was
aware that 1t has entered into use in legal documents and has
been lpcorporated into some International comventions and
protocols,

The Group alsc advised the Working Group to look into alternative
procedures, such as decision analysis in assessing the impact of
pollutants on the marine environment. It expressed strong
reservatlion against using the critical pathway analysis iIn all
cases where the target is other than man, or not identified, or
where the pellutant is a chemical which wight be degraded or
modified by chemical, biochemical or microbiclogical processes
in the marine environment.

On the basis of the results of the deliberaticons within the
Working Group and the cowmwments expressed on the proposed
methodolegy, the Group accepted the Report of the First Sessilon
as a basis to proceed, The Group declided te modify the terms of
reference of the Working Group for the next intersessional
period. The followlng were adopted:

To provide speciflc guldelines for the assessment of the impact
of potentlally harwful substances released from land-based
(coastal) sources into the marine enviromment. The guldelines
should conslst of:

{a)} a short introductlon ocutlining the basic concepts and
premises;

(b} a description of parameters and processes to he taken Into
account in the assesswent of the environmentai impact of
pellution relevant to human health, marine organlsms,
ecosystems and amenities;

{c) a description of techniques to be used in order to assess
the magnitude of parameters and rates of processes and
their Importance in the overall evaluation of impacts.

The Group also recommended that the Working Group perform a
typlcal case analysls, and 1If feasible, convene at the actual
slte. It was recommended that the co-sponsoring agencles assist
in the identification of a suitable case study area and wake the
necessary arrangenents with the respective government.
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FUTURE WORK PROGRAMME
Integrated Global (cean Momitoring (Working Group 24)

The Technlecal Secretary of UNEF introduced document GESAME XIV/8
reviewing the background of and containing the proposal for the
establishment of a GESAMP Working Group on integrated global
gcean monitoring. He Indicated that UNEP would be ready to
support the Working Group, subject to satisfactory agreement with
the lead agency on watters relevant to the composition, activity
and use of outputs of the Working Greup. Should such an
agreement fail to be reached, UNEP would be willing to be the
lead agency.

In the ensuing discussion, the Group emphasized the exlstencs of
gzlobal and regional programmes, such as MARPOLMON, GIFPME,
Regional Seas etc,, dealing with ocean monitoring, but
nevertheless considered that GESAMP was an appropriate forum to
debate scientific issues where clear decisions among the
community had hitherto not been reached. GESAMP's role was not
geen as the initlator of monitoring programmes since other
specialized bodies, such as UNEP and I0C, existed for that task.

The Group agreed to establish the Working Group with the
following terms of reference:

(i To examine the scientific basis, rationale, feasibility and
the technical requirement for monitoring biclogical and
chemical conditicons and the ecological conseguences of
pollution 1.e. the scientific justification for an
integrated global ocean (by which is meant all sea areas)
monitoring study (IGOM} related to marine pollution and the
ecological consequences thereof, taking account of what is
already being done in these fields. In examining the
sclentlflc justification for IGOM the Working Group should
congider:

(a} the type of cbservations and measurements that could
be included in IGOM i.e. the parameters which could

be ipncluded and the areas in which they may be required;

(b) the wmethodological feasibility of IGOM i.e. the
avallability of adequate sampling and analytical
techniques which can be expected to provide reliable
data on a world wlde basls and to advise on the
extent to which these can actually be applied and
what, if any, further facilitles may be required;

(e) the type of observations/ measurements which it is
practicable to include in an IGOM programme;

{d} the type of observations and sampling strategy which
would be reguired i.e. the frequency of samplling in
both space and time and the distributiom/location of
sampling stations; and

(e} the support needed to initiate and implement the IGOM
study such as Intercalibration, quality control of
data, coordination, data processing and institutional
arrangements and what further facilities, 1f any, way
ke necessary; and

(i1} to prepare an interim report for the 15th session of GESAMP
on the progress achieved in considering the subjects
defined by these rerms of reference.

¥. Pravdic

Center for Marine Research
“Rudjer Boskoviec” Institute
POB 1016

TU-~41001 Zagreb

Yugoslavia

4. Tsyban

Narural Eovironment and Climate
Wonitoring Laboratory

U35E oskomhidromet and USSR
Academy of Science

Glebovskaya Street 20B

107258 Moscow

USSE

¥V, Smagin (Technical Secretary)
World Meteorolegical Organization
Caze postale No. 5

CH-1211 Geneva 20

Switzerland
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A, Cruzado

United Nations Environment Programme

Co-ordination Unilt for the Mediterranean Actlon Plan
Leoforus Vassileos Konstantinou 48

Athens 501/1

Greece

A. Eljassen

Norwegian Meteotrological Institute
F.0. Box 320

Blindern

Oslo 3

Norway

R. Fukal

International Laboratory of Marine Radioactivity
c¢/o Muse Océanographique

Monaco

Principauté de Monaco

W.D. Garrett {(Chairman)
Environmental Scilences Division
Naval Research Lahoratory
Department of the Navy
wWashington, D.C. 20375

T.S.4A.

W. Klug {Commission for Atmospheric Scilences, WHO)
Tnstitut filr Meteorclogie

Technische Hochschule

D—-61 Darmstadt

Federal Republic of Germany

V. Koropalov (Invited expert)
Institute of Applled Gecphysica
Glebovskaya Street 20B

107258 Moscow

USSR

I. Ionov (Ohbserver)

Operational Unit for the Mediterranean (IOQC/ICSEM)
16 Blvd. de Suisse

MC 98030 Monaco

Principauts de Momaco

J. Miller

NOAA

4ir Besources Laboratories
6010 Executive Boulevard
Rockvilie, Maryland 20852
U.5.4A.

5. Menad Slahmed

Secrétariat d'Stat aux fdrets et de la mise en valeur des terresg
Immeuble Petit-Atlas

El-Mouradia

Algiers

Algeria

g§.2 Other intersessional work

Following the above decisions on the establishment of a new
working group, the Group noted that Intersesslonal work would
take place on the subjects listed below, The sponsoring
grganizations responsible for coordinating the intersessional
work and the GESAMP members assigned to each working group are
lndlcated., Additional members from outslde GESAMP are selected
by the Chairmen in consultation with the relevant organizations.

{a) Feview of Potentlally Harmful Substances (Working Group
No. 13)

Lead Agency : WHO

Co—operating Agencles i UNEP, FAG and IMG
Chairman r L. Friberg
Members : A.B. Jerneldv

L.P.A. Hagos

{b) Evaluation of the Hazards of Harmful Substances Carried by
Ships {Working Group No. 1)

Lead Agency + IMO
Co—operating Agemcy 1 UNEP
Chairman s P, Jeffery
Member t W. Ernst

{c) Interchange of Pollutants between the Atmosphere and the
Oceans {Morking Group No. 14)

Y. Pravdic
M. Waldichuk

Lead Agency 1 OWMO
Co-operating Agencles : UNEP and IAES
Chairman i W.D. Garrett
Members t ¥. Koropalov

{d) Land-Sea Boundary Fluz of Pollutants (Working Group Mo. 22)

Lead Agency { Unesco
Co-cperating Agencles :  UNEP* and IAEA
Chairmaa + H. Windom
Members 1 ¥V, Pravdic

(el Methodology and Guidelines for the Assessment of the Impact
of Pollutants on the Marine Environment {Working Group

No. 23)
Lead Apency i FAD
Co~operating Agencles : UNEP, Unesco, Wid, IMO and IAFRA
Chalrman + ¥. Pravdic
Memhers : E.D. Gomez
E.P. Myers
G.D, Howells
W. Ernst
H. Windom

(£) Integrated Global Ocean Monitoring {Working Group No. 24)

Lead Agency + Unescok
Co—operating Agencies i UKEP and WHMO*
Chalrman + A. Teyban
Members i M. Waldichuk

M.E. Vinogradov
A.B. Jerneldv

* Sublect to approval by Headquartets
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DATE AND PLACE OF NEXT SESSION

The Group noted that the 15th session of GESAMP would be held at
UK Headgquarters in New York from 25 to 29 March 1985. It was
agreed that the deadline for distribution to GESAMP members of
documents for conslderaticen at the seasion shall be 13 February
1983,

OTHER. MATTERS

The Group noted that the draft report of the Working Group on
Marine Polluticn Impllications of (cean Energy Developament had
been clrculated during the intersessional period to all GESAMP
members., The comments had been included 1o the final text of
the report. The report is being prepared for publication in the
GESAMP Reports and Studies as No. 20,

Several members of the Group proposed that the sponsoring
agencles should consider ways and means for wider distributicn of
GESAMP Reports and Studies in order to make thege eazier
available to the sclentific community. The Group noted that the
Intersecretariat Meeting had discussed this problem. The
sponeoring agencies had agreed to:

(1)} set out a list of previous publications of GESAMP on the
last page of each document published in the GESAMP Reports
and Studles;

(i1} investigate the possibility of including in the lists of
publications of the agencies references to the GEZAMP
Reports and Studles;

(1ii) amnounce the publications of GESAMP Reports and Studies to
the media and in bulletlns and press releases prepared by
their publtic information services;

The Group welcomed this laformation, It proposed that in
addition to the above acticn the Administrative Secretary ia
co—gperation with the Chairman should inform the editor of the
Marine Pollution Bulletin of the publication of new GESAMP
Reports and Studies and provide him with a short summary of the
new publication.

ELECTION OF CHAIRMAN AND VICE-CHAIRMAN FOR THE WEXT INTER-
SESSIONAL PERICD AND FOR THE FIFTEENTH SESSION

The Group unaniwously elected Mr. E.D. Gowez as Chalrmwan and
Me. G.D. Howells as Vice—Chalrman for the next intersessionsl
pericd and for the fifteenth session of GESAMP,

CONSIDERATLION AND APPROVAL OF THE REPORT OF THE MEETING

The report of the fifteenth session of GESAMP was consideted and
approved by the Group on the final day of the Sessloun. At the
conclusion of the Session the Group expressed lts deep
appreciation to Mr. A.D. HMelotyre for his wmost able guidance
during his period of offlce. Mr. E.D. Gowez was welcomed as the
new Chalrman of GESAMP.

1.

2.

5.

TABLE OF CONTENTS OF THE
GESAMP REPORT OF THE WORKING GROUP ON THE
INTERCHANGE OF POLLUTANTS BETWEEN THE
ATMOSPHERE AND THE OCEANS
(WORKING GROUP 14)

EXECUTIVE SUMMARY
IR~SEA EXCHANGE OF PARTICULAR POLLUTANTS OR GROUPS OF POLLUTANTS
Carbon Dioxide

Sulphur Gases

Aeroscls and Trace Elements

Low Molecular Weight Halocarbons

Heavy Chlorinated Hydrocarbons

The Air—-Sesa Transport of Man—Made Radionuclides

Particulate Carbon in the Marine Atmosphere

[N S R KRR R
g . .
O P W N T

.

. .

SO0ME FROCESSES AND MECGHANISMS IMEORTANT FOR THE AIR-SEA INTERCHANGE OF
POLLUTANTS

3.1. The Atmospheric Transport of Materlals to and from the Oceans
3.2. Formation and Distribution of Cloud Condensation Nuclel

3.3. 4&n Inversion in the Sea—S5alt Mass Concentration in the Marine

Atmosphere

3.4. Bubble and Aerosol Spectra Produced by a Laboratory 'Breaking
Wave'

3.5. Petroleum Filma at the Sea Surface

3.6, Residence Time of Pollutants in the Sea Surface Microlayer

. DEVELOPMENT OF SCIENTIIFIC BASES FOR FUTURE INTERNATIONAT PROGRAMMES

RELATED T{ AIR-SEA INTERCHANGE OF POLLUTANTS AND THE EFFECIS OF SUCH
POLLUTANTS ON ATMOSPHERIC PROPERTIES AND PROCESSES

REFERENCES

MEMBERS OF THE WORKING GROUP ON THE INTERCHANGE OF
POLLUTANTS BETWEEN THE ATMOSPHERE AND THE OCEANS
{WORKING GROUP 14)

R.P. Chesselet

Centre Natlopnal de la Recherche Scientifique
15 Quai Apatole France

75700 Paris

France

G.C. Clerici

Osservatorio Meteorologico di Brera
Via Brera 28

20121 Milan

Italy

29



ANNEX VI

SUMMARY OF THE REPORT OF THE WORKING GROUP ON THE
INTERCHANGE OF POLLUTANTS BETWLEN THE
ATMOSPHERE AND THE QCEANS
(WORKING GROUE 14)

The present document describes the work of this Workimg Group
subgequent to its first report which has been published in the GESAMP
Reports and Studies series (GESAMP No.13, 1380). These two reports
should be taken together, since material included In the first report is
genetrally not repeated in the second. If a distinction can be made
between the two reports, then the first constitutes a rather broad
overview of the whole topic, whereas the present report is wore concerned
with the behaviour of specific pollutants, or group of pollutants,
including those related to fossil fuel burning and these which have a
porential for altering climaste.

The present report has three maln sectlons. The first deals with the
air-sea exchange of specific substances, and the second reviews some
processes important in effecting this exchange. In the final section an
outline is given of the criteria which need to be considered in designing
a plobal programme to study polliutant Interchange at the air—sea
interface.

The Working Group made assessment of air-sea exchange of particular
pollutants such as carbon dlozide, sulpiutr gases, aerosols and trace
elements, low wmolecular weight halocarbons, heavy chlorinated
hydrocarbons, wan—made radionuclides and particulate carbon.

Consideration was glven to some processes and mechanlsms important for
the air-sea interchange of pollutants including formation and
distribution of cloud condensatrion nuclel in maritime air, sea-salt
inversion, air bubble bursting, blodegradation of petroleum and other
organic pollutants, and the reaidence time of pollutants in the sea
surface microlayer.

Scientific bases were developed for future international programmes
related to air-sea interchange of pollutants and the effects of such
pollutants on atmospheric properties and processes. Critlcal pollutants
for study in such a programme have heen identified, as were areas and
sites where the measurements should be made.
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ANNEX L

AGENDA

Opening of the meeting

Adoption of the Agenda

Review of potentially harmful substances

Evaluation of the hazards of harmful substances carried by ships
Interchange of pollutants between the atmosphere and the oceans
Biological effects of thermal discharges in the marine environment
Land—sea boundary flux of polliutants

Methodology and guldelines for the assessment of the iwmpact of
pollutapts oo the marine environment

Future work programme
Date and place of next session
Other matters

Election of Chairman and Vice-Chairman for the next
intersesslonal pericd and for the fifteenth session

Consideration and approval of the Teport of the meeting
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The Working Group prepared draft Guldelines for Evaluating Threshold

Values for Fish-Tainting, The Working Group welcomed the
announcement of chemlcal manufacturer's associatlions that they
cousider the establishment of a task force on 'Test Method

Development for Tainting of Seafoed'. The Working Group alsc agreed

that an attempt should be made to include in the Guidelines an
appropriate text for defining 'tainting'. It was alsc considered
that a statistical method for expressing and evaluating the
concentration/response data for tainting should be developed at a
subsequent session of the Working Group.

LIST OF PARTICIPANTS OF THE FOURTEENTH AND FIFTEENTH SESSIONS OF
THE WORKING GROUP ON THE EVALUATION OF THE HAZARDS OF
HARMFUL SUBSTANCES CAERRIED BY SHIPS
(WORKING GROUP 1)
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* ypable to attend the Fifteenth Sesslon of the Working Group
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ANNEX V

SUMMARY OF THE REPQRTS OF THE WORKING GROUP ON THE
EVALUATION OF THE HAZARDS OF HARMFUL SUBSTANCES CARRIED BY SUIPS
{WORKING GROUF 13

The Working Group met under the Chalrmanship of Mr. Paul Jeffery in
London, from 6 to 10 June 1983, and In Aberdeen from 9 to 13 January
1984.

The Working Group established new hazard profiles of substances and
reviewed existing hazard profiles of substances for which members of
the Working Group had undertaken to carry out work during the
intersessional period. Background information which had been
submitted by national maritime administrators and the chemical
industry to the IMO Secretariat and/er Chairman was also used in the
preparation of new or revised hazard profiles.

The Working Group upon request of the Marine Enviromment Protection
Committee (MEPC) of IM0 consldered whether the hazardous properties
of coal derived oils were comparable with those related to oils of
petroleunm origin. The Working Group noted that the analysis of
products derived from coal indicate a high percentage of aromatic
compounds. The Working Group therefore felt that a very cautious
approach was necessary, particularly at the lower boiling end of the
range and that such substances were clearly more hazardous tham oils
of the same bolling point range derived from petroleum. There was
also a wide range of possible compositions of coal derived oils
depending upon the processes used for their production and therefore
a case-by-case study would be necessary to declde whether a
particular coal-derived oil is wore hazardous than a similar preduct
derived from petroleum.

The Working Group agreed that it should keep under review during its
evaluation exercise the potential of liquid noxiocus substances to
blanket the seafloor due to their low solubility and high specific
gravity. The Working Group, recalled that it had so far not
tdentified any 1iquid as being sufficiently dense and insoluble that
it was likely tc blanket the seabed and cause a significant preblem.

The Working Group comsidared the problems related to the use of
tradenames in chemlcal transport. The Working Group so far had
assigned hazard profiles to such tradenamed substances in cases
where results of blological tests carried out with the tradenamed
substance were avallable and provided that other adequate
information on the properties were supplied. The Workimg Group
agreed to continue this practice but that in each case an assurance
would be required of the manufacturers or shippers of such
substances that the composition would remaln comstant within stated
limits. Ia light of the MARPOL 73/78 provisions which require that
all noxious liquid substances will have to be assigned a polluticn
category, the Working Group agreed to draw the attention of the
relevant IMO bodies to the problems related te the carriage of
tradenamed substances.

25




L, Magos P.G, Jeffery

MRC Toxicology Unit Lakoratery of the Government Chemist
Woodmansterne Road Cornwall House

Carshalton Stanmford Street

Surrey SHM3 4EF London SEL1 9NQ

United Kingdem UK

Marle Vahter 4,B, Jerneldwv

Departwent of Environmental Hyglene IVL {Swedlsh Water and Air Pollution Research Institute
Karolinska Instltute P,0Q, Box 21060

National Institute of Environmental Medicine 10031 Stockhelm

10401 Stockholn Sweden

Sweden

V. Koropaloy

Environmental Laberatory
Institute of Applied Geophysics
Glebovskaya Straer 200

E. Helmer {(Technical Secretary) 107258 Moscow

World Health Organization USSR

41 Avenue Appla

Ch-1211 Geneva 27 L. Magos

Switzerland Medical Research Council Laboratory
Toxicoleogy Unit

M. Gilbert Woodmansterne Road

International Reglster of Fotentlally Toxic Chewlcals Carshalton

{IRPTIC)} Surrey M85 4EF

UNEP UK

Palails des Nations

Ch=1211 Geneva 10 A.D. McIntyre

Switzerland Department of Agriculture and Fisherles for Scotland
Marine Laboratory

M,K, Nauke (Fechnical Secretary) F.0. Box 101

Marine Environment Division Victeoria Road

International Maritime Qrganization Aberdeen ARG 8DB

4 Albert Embankment Seotland

London SE1

United Kingdom E, Myers

Ocean Minerals and Energy Division (N/ORMI)
Office of Ocean and Coastal Resources Assessment
NOAA

2001 Wisconsln Avenue, N.W.

Washington D.C. 20235

LT

G.T. Needler

Atlantic Oceanographic Laboratory
Bedford Institute of Oceanography
P.0. Box 1006

Dartmouth, Nova Scotia, B2Y 4A2
Canada

V. Pravdic

Centre for Marine Research
“"Rudjer Beoskovic" Institute
P.0. Box 1016

4001 Zagreb

Yugoslavia



D, Ramsaroop®

Institute of Marine Affairs
Hilltop Lane

Chaguaramas

cfo P.0. Bag 135

S5t. James P.0.
Trinidad and Tobago

G.T., Rowe*

Building 313

Brookhaven National Laboratory
Upton,New York 11973

UsA

A. Tsyban

USSR State Committee for Hydrometeorclogy
and Control of the Natural Envirormeant

Favlik Morozov st. 12

123376 Moscow

USER

M.E, Vinogradov
Institute of Oceanology
Krasikov Street 23
Moscow 117218

USSR

M. Waldichuk

fepartment of Fisheries and Qceans
West Vancouver Laboratory

4160 Marine Drive

West Vancouver, B.C.

Canada V7V 1N&

H. Windomw

Skidaway Institute of Oceanography
P,0. Box 13687

Savannah, Georgia 31406

Usa

. SECRETARIAT OF GESAMP

mited Nations

L. Neuman

UH Techonilcal Secretary of GESAMP
Ocean Economics and Technolegy Branch
1 UN Flaza

New York 10017

Usa

lnable Eo actend.

MEMBERS (OF THE WORKING GROUP ON THE REVIEW OF
POTENTIALLY HARMFUL SUBSTANCES
(WORKING GROUF 13}

B,G. Bennett

Monitoring and Assessment Research Centre
The Octagen Building

459A Fulbam Road

London SW10 00X

United Kingdom

M. Berlin

Monitoring and Assessment Research Centre
The Octagon Building

4594 Fulham Road

London SW10 00X

United Kingdom

M. Bernhard

Centre for Marine Research
ENEA

B.0. Box 316

I-19100 La Spazla

Italy

J.5., Edmonds

Dept. of Fisheries and Wildlife

Western Australian Marine Research Labgratories
North Beach, WA 6020

Australia

Nilda Fernicola

Pan American Centre for Human Ecology and Health
PAHD - WHO,

Apartado Postal 37-473

06696 Mexico, D.F,

Mexico

L. Friberg (Chairman})

National Institute of Envircnmental Medicioe

Department of Environment Hyglene of Karolimska Inatitute
P.D. Box 60 400

5-104 01 Stockholm

Sweden

A. Jerneldv

International Qceanographlc Commission
Unesco

7 place de Fontenoy

75700 Paris

France

E. Lloyd

Ministry of Agriculture, Fisheries and Food
Fisherles Laboratory

Remembrance Avenue

Burpham—cn-Crouch

Essex CMO BHA

United Kingdom

23



22

organcsilicon polymers which at present are commerclally avallable
have not been shown to be absorbed and also have extremely low
toxlcity in mammals,

The Working Group proposed to concentrate most of its efforts during
the forthcoming intersessional period on the finalization of the
first five substances reviewed. Two comblned publications should be
prepared, one covering cadmium, lead and tin, and one on mercury
together with arsenic., Two editorlal committee meetings should be
convened at MARC for this purpose in 1984,

Resulting from the evaluatlon of the first five substances, the need
emerged to review selenlum. Although the Working Group recognized
that selenium 13 not a marine poliutant in the strict sense of the
GESAMP definition, the members strongly felt that 1t should be
reviewed, The presence of selenium in edible marine organisus and
its interactions with other substances such as arseniec, cadmium and
mercury, make its evaluation a necessary supplement to the reviews
undertaken so far. A WHO Environmental Health Criteria Document is
in an advanced state of preparation and would be available for the
review by GESAMF.

The review of phospherus and nitrogen as major nutrlents contributing
to eutrophication and algal blooms was consldered an important task
of GESAMP, taking into account the indilrect health effects due to the
potentlal release of variocus types of toxins. Paralytic shellfish
poisoning and related phenomena were subject to review by the
International Programme on Chemical Safety recently. The Working
Group felt, however, that a GESAMP revliew of phosphorus and nitrogen
would require supplementary expertise to be added to the Working
Group.

The IMO Technical Secretary of GESAMP had informed the Working Group
about the intentions of hils organization to submit to GESAMP XIV a
proposal concerning the evaluation of substances of known or
potential carcinogenicity, mutagenicity or teratogenicity. An
informal discussion was held on the ilmportance and feaaibility of
such a review, It appeared that a preliminary study on available
data, methods and approaches would be required to determine the scope
and purpose of a relevant GESAMP activity. The Working Group felt
that it would be in a position to undertake a preliminary review of
thls problem area during the forthcoming GESAMP intersessiomal period,
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ANNEX IV

SUMMARY OF THE REPORT OF THE WORKING GROUF
ON THE REVIEW (OF POTENTIALLY HARMFUL SUBSTANCES
{WORKING GROUP 13)

The second session of the Working Group was held at the Monitoring
and Assessment Research Centre (MARC) at Chelsea College, London,
from 30 January to 3 February 1984. Close collaboration with the
Centre was initiated and substantive support provided to the
activities of the Working Group. In additlon, UNEP's International
Regintar of Potentlally Toxic Chemicals (IRPTC) arranged for the
preparation of data profiles which are used as a basis for the
drafting of review documents.

puring the inter-sessional period, draft evaluation documents on
cadmium, lead and tin were revised and then circulated to all Working
Group and GESAMP members. The comments received were submitted to
the second sesslon of the Working Group for conslderation. In light
of these comments 1t was concluded to compress the relevant health
gections but still to retaln the information essentlal for an overall
assessment of the potential health effects, Also, technical editing
would be required and some updating of the marine data base.

Draft review documents on mercury and arsenic were prepared on marine
environmental and human health aspects and submitted to the second
saession of the Working Group. It was consldered that the marine
environment section on mercury required expansicn and more recent
data, particularly from the Mediterranean, should be considered,
Alsc, a clear distinction between situatiens with high natural
mercury concentrations and 'hot spot' areas should be wade in the
evaluation. The marine environment sectlon on arsenic was considered
rather comprehensive, particularly since no previous review existed
elgewhere, A section on conclusions was then prepared for each of
the two substances,

As requested by GESAME, the Working Group undertook a review of
organogilicons, starting with the preparation of draft sections on
marine environment and human health aspects. It was noted with great
concern that the data base available largely related to the producing
industry and that very little reference could be pade to research
findings published in the opem literature. Any conclusions reached
would therefore have to be qualified accordingly. <Concera was also
expressed over the large and open—ended group of substances which the
organosilicons represent. A meaningful hazard assessment would
therefore have to be limited to defined groups of organcsilicons
which are presently of significance with regard to production and
usage.

In discussing the draft review on marine environment aspects, the
Working Group recognized the stated high persistence and the
generally low toxlclty of most polymerized compenents of
organosilicon groups but could not evaluate the bioaccumulative
properties due to an almost total lack of conclusive research
findings. As concerns human health aspects, it was noted that
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