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I NTRODUCT | ON

ANNEX IV to the Convention on the Protection of the Mrine
Environnent of the Baltic Sea Area, 1974, (Helsinki Convention)
contains regulations on the prevention of pollution from

ships and Regulation 5 of this Annex contains provisions

on neasures to protect the sea against pollution by

noxious |iquid substances carried in bulk. The provisions

of Regulation 5 correspond to the regul ations of Annex I

to MARPOL 73/78 relating to the discharge of noxious

[iquid substances and the establishnment of reception
facilities for residues and m xtures containing such
substances. The provisions of Regulation 5 entered into

force 1 January 1986 and they have by neans of Recommendations
adopted by the Hel sinki Conmm ssion been kept in line with

the amendnents to Annex |l to MARPCOL 73/78 agreed within

| MO

The Hel sinki Comm ssion endorsed at its 7th neeting in
February 1986 a proposal for a semnar to review the
progress nmade in the protection of the Baltic Sea Area
from pollution caused by noxious |iquid substances
carried in bulk by ships, and to provide a forum where
various problens arising from the inplenentation of
Regul ation 5 could be discussed.

The sem nar was organi zed by the National Swedish

Adm ni stration of Shipping and Navigation and held at
their headquarters in NorrkSping, 17-18 Novenber 1986.
The sem nar was opened by the Director-General of the
Adm nistration, M. Kaj Jan&us, and admnistrators and
scientists from the seven Contracting Parties to the
Hel si nki Convention, as well as a nunber of participants
representing shipowers and industry attended the sem nar



M. Bengt Erik Stenmark, Director of Maritinme Safety,
Nati onal Swedi sh Adm nistration of Shipping and Navigation
was Chairman of the sem nar.

At the seminar, information of the transport of chem cals
in the Baltic Sea Area by ships was exchanged. Experiences
and problens in connection with the inplenentation of
Regul ation 5 of Annex IV of the Helsinki Convention were
di scussed. The papers presented at the sem nar are
conpiled in this publication.

As endorsed by the 7th neeting of the Hel sinki Comm ssion

an ad hoc group of experts was convened on the 18th Novenber
to evaluate the semnar and identify itens which would

merit further consideration within the Helsinki Conm ssion
framework. The Goup was chaired by M. Gorbatsev, USSR
Mnistry of Merchant Marine and the results of the Goup's
del i berations are contained in Section E of this publication.

The results were considered by the 12th neeting of the
Maritime Commttee (MO, Helsinki, 24-27 Novenber 1986

and the followup actions taken by the Conmittee as well
as by the 8th neeting of the Hel sinki Comm ssion, Helsinki,
24-27 February 1987, are summarized in Section F.

The organi zers of the seminar would like to thank the
authors for their contributions, the participants for
taking active part in the discussions and the city of
Norrkdping for their hospitality and co-operation in
connection with the sem nar.



OPENING OF THE SEMINAR

M. Kaj Janérus

D rector-Ceneral,

The National Swedish Admnistration of
Shi ppi ng and Navi gation

On the 1st of January 1986 the regulations for the contro
of pollution by noxious liquid substances in bulk in the
Baltic Sea Area entered into force. This was through the
del ayed entry into force of Regulation 5 of Annex IV to
the Convention on the Protection of the Marine Environnent
of the Baltic Sea Area. In fact the neasures which have
been incorporated in the Swedish legislation are those
based on a recommendation of the Helsinki Convention

One may wonder as to why Regulation 5 of Annex IV to the
Hel si nki Convention was not applied. The answer is sinple;
t he standards which had been in devel opnent at | MO were
after years of experinenting and field trials, found
inconpatible with the trade. This nade conpliance wth

t he discharge regulations of Annex Il and Regulation 5
of Hel sinki Convention difficult for ships. Now if
compliances by ships is difficult it becones nuch nore
onerous for the authorities to enforce the regul ations.
This is often forgotten while drawi ng up conventions.
The result being that the effectiveness of a legislation
cannot be neasured and in general cannot be felt.

The technical requirenments in a convention reflect the
strength of the convention. Thus in the last couple of

years, mainly 1984 and 1985, enornous energy was put in

at IMOto refine the regulations and associ ate docunents

for the prevention of pollution by noxious |iquid substances
in bulk and nake them effectual.



The regul ations and the acconpanying standards which are
referred to in the discharge regulations of Annex Il of
MARPOL and Regulation 5 in Annex IV to the Hel sinki
Convention were anmended and nade conpatible wth shipboard
operations and it is our view that, for the serious
operators of ships, the requirenments as they are now can
be conplied wth wthout any great difficulty.

But of course certain planning in ship operations would
be necessary to accommodate the new regulations and this
effort is well deserved by the marine environnent.

The well-being of the marine environnent is not only
vital for the bountiful of food it provides us wth, the
econom c routes for trading between nations of the world,
the recreation it provides us with when we are tired with
our daily chores and not to forget the oxygen we breathe.
Water is one of our nost basic needs for survival

The UN Joint Goup of Experts (GESAMP) assisted |MO during
t he devel opnent of the regulations which were based both
on practical trials and a scientific basis. Thus the sea
is to receive those insignificant quantities that remain
in the ship after unloading of the cargo and that have
been determned harmless if discharged into the sea under
certain conditions. If however, there remain excessive
guantities on board these would have to be transferred

to reception facilities using the "prewash" - a term all

of you nust be famliar wth by now

One of the nost debated topics of the MARPOL is the
availability of reception facilities for residues which
are not permtted to be discharged into the sea. The two
basic principles adopted in anending the MARPOL Annex

Il regulations recognise the need to sinplify the conpl ex
operational discharge requirenents and to help determ ne
nore accurately the capacity and types of reception
facilities required to fulfil the needs of the ships.



By stipulating a requirenment by which ships will be capable
of enptying their cargo tanks to negligible quantities

whil e discharging the cargo, with conscientious and well
trained crews and serious operators, the need to use
reception facilities belong nore to exception rather than

to the rule. However, there will be situations when ships
will need to use reception facilities. Cargoes which are
solidifying or highly viscous can |eave excessive quantities
in a tank and these being prohibited from being discharged
into the sea nmust go ashore.

Furthernore, in sensitive sea areas of the Baltic,
quantities of certain substances which may be permtted
to be discharged el sewhere beconme harnful and will thus
have to be discharged ashore or retained on board for

di scharge in areas where it is acceptable and permtted

I would assume that with such a realistic approach the
burden on the reception facility is a mninum and with

the concept of "mandatory prewash", which Sweden advocated
in the IM) the uncertainty of what will happen with the
excessive quantities of harnful sustances remaining in

a ship after unloading is renobved. This also reduces the
interference between ports; as one port may not be prepared
to receive the residues resulting from a car go di schar ged
at another port wthout prior arrangements.

The price for disposal will ultimately be borne by the
consuner. It is we who are the consunmers and as such have
norally accepted to take care of the waste generated by
our activities.

We should not put the blame on shipowners, or adm nistrations
or the industry for the condition of the seas. Each of

us is equally responsible. The responsibility to protect

the marine environment from the deliberate, negligent

and often forced discharges lies with the master and his

crew, with the owners, the charterers, the port authorities,
and the cargo receivers.



The master and his crew for followng the correct
oper ational procedures and nmintaining the equipnent.

The owners for providing detailed instructions in
the form of conprehensive manuals. He should enpl oy
well trained crews and take active interest in
updating their know edge.

The charterer should ensure that the ships chartered
by them comply with all the relevant provisions and
that the terns and conditions of charter permt such
conpl i ance.

Ports and receiver of the cargo should be prepared
to accept the residues which are not permtted to
be discharged into the sea.

The shi pbuilder should not only optimze in steel
wei ght and fuel efficiency but on designs which
m nimze the risk of pollution.

The flag state to ensure that its ships are built
and maintained to the standards.

The port state to ensure that the facilities required
by the ship visiting its ports are available and

that the foreign ships have the sanme standard as

its own ships.

By nature all of us are different and have a different
approach. The goal is however the sane. Simlarly those
sharing the responsibilities to inprove and protect our
mari ne environnent may have different paths and aspects.
Wthout appreciating each others views a task or conmon
responsibility becons a burden

W are all assenbled here to discuss and ventil ate our
views on the application of the rules governing the



di scharge into the sea of noxious |iquid substances
carried in bulk and | hope that the outcone of this
semnar will leave us with a better understanding for
each other which is of paranount inportance for the
successful inplenmentation of the Convention

I am convinced that your working sessions wll be nost
fruitful.

Wth these words | want to express to all of you a nobst
heartily welconme to Sweden, the city of Norrk&ping and
our shipping admnistration and declare the sem nar
opened.
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1,1 INTRODUCTION INTO THE WORK OF GESAMP AND AN INDICATION
OF PROBLEM AREAS WITHIN THE HAZARD EVALUATION WORK FOR
MARPOL 73/78

H STORI CAL BACKGRCOUND

In 1969 the Assenbly of the Inter-Governnmental Maritine
Consul tative Organization (IMCO, i.e. the predecessor

of IMJ the International Maritime Oganization) decided

to convene an International Conference for the purpose

of preparing a suitable international agreenment for placing
restraints on the contam nation of the sea, land and air

by ships and other equi pnent operating in the marine

envi ronnent .

Late in 1971, in the course of preparing for the
International Conference on Marine Pollution, which was

held in 1973, the Sub-Committee on Marine Pollution of

| MCO experienced considerable difficulty in categorizing

pol lution hazards of substances carried by ships in a

way which could be utilized in the devel opnment of contro
neasures. As a neans of solving the problem the Sub-Commttee
on Marine Pollution prepared a detailed enquiry requesting
GESAMP (IMCO/FAO/UNESCO/WMO/WHO/IAEA/UN/UNEP JONT GROUP

OF EXPERTS ON THE SCl ENTI FI C ASPECTS OF MARI NE POLLUTI ON

- GESAMP) to examine a nunber of lists of chemcals and
products and to consider the hazards which these substances
m ght pose to the aquatic environnment. A copy of the enquiry
is attached to this report as Annex 1. At that tine (late
1971) it was the intention that the International Convention
whi ch was to be developed in 1973, should contain regul ations
for the prevention of pollution by oil, noxious liquid

and solid dangerous chemcals carried in bulk, harnful
substances carried in packages, portable tanks, freight
containers or road or rail tank wagons, as well as sewage
and gar bage from shi ps.
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The International Conference on Marine Pollution in 1973
adopted the International Convention for the Prevention

of Pollution from Ships, 1973 (MARPOL 759. The Convention
in its Annex Il contains detailed requirenents for the

di scharge criteria and neasures for control of pollution
by noxious liquid substances carried in bulk. For this

pur pose noxious liquid substances are divided into four
categori es depending upon their hazard to marine resources,
human health, anenities and other legitimte uses of the
sea. Sone 250 substances were categorized by an Ad Hoc
Panel and were included in the |list appended to Annex |

to the Conventi on.

Fol l om ng the conclusion of the Convention, GESAWP agreed
to undertake the on-going task of evaluating the environ-
ment al hazards of additional substances carried by ships,
and a Wrking Goup was established. This net for the
first tinme in 1974 and has since net on 20 nore occasi ons.
Both the terns of reference and the nenbership of the
Wrking G oup have changed over the years, although an
effort has always been nmade to nmaintain continuity in
menbership. The two sets of terns of reference are shown
in Annex 2.

*)NARPCL 73 covers all the technical aspects of pollution
from ships, except disposal of |and-generated waste into
the sea by dunping and discharge of substances directly
arising out of the exploration and exploitation of sea-bed
m neral resources. It consists of Articles, two Protocols
dealing respectively with reports on incidents involving
harnful substances and arbitration, and five Annexes which
contain regulations for the prevention and control of
marine pollution by:

(1) oi | ;
(2) noxi ous liquid substances carried in bulk;
(3) harnful substances carried in packages, portable

tanks, freight containers, or road or rail tank
wagons, etc.;
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(4) sewage from ships; and
(5) gar bage from shi ps.

The International Conference on Tanker Safety and Poll ution
Prevention, 1978, by adopting the 1978 MARPOL Protocol
nodi fied the provisions of the Convention, referred to
hereafter as MARPOL 73/78.

.
Using the definition of pollution adopted by GESAWP )
the Ad Hoc Panel was asked to eval uate substances according
to the hazards they m ght pose when released into the sea
for the followi ng four considerations:

(1) danmage to living resources,;

(2) hazards to human health

(3) reduction of anenities; and

(4) interference with other uses of the sea.

The working definition of marine pollution adopted for

t he purposes of GESAMP is "Introduction by man, directly
or indirectly, of substances or energy into the marine
environnment (including estuaries) resulting in such

del eterious effects as harmto living resources, hazard
to human health, hindrance to marine activities including
fishing, inmpairing of quality for use of sea water and
reduction of anenities".

EXPLANATI ON OF THE HAZARD EVALUATI ON STEPS

Prior to the 1973 Conference, no records of the basis

of decisions were kept by the Ad Hoc Panel. Subsequently

it was recognized that fromtine to tinme questions would

be raised as to the information used in the derivation

of the hazard profiles. It was therefore agreed, at the
first meeting of the GESAMP Wrking Goup (1974), that

a data sheet should be conpleted for each substance for
which a hazard profile was assigned. These sheets are
stored at IMO for future reference and updated as necessary.



*)

**)

-12-

Most of the substances originally assessed by the Ad Hoc
Panel have subsequently been re-exam ned by the GESAWP
Wirking Goup. Were this is the case, data sheets have
been prepared. The data sheets are the property of GESAWP
and as such are intended as working records. They are

not nade avail able to outside persons, although details
can be be nmade avail able on request through the | MO
Secretariat of GESAMP in consultation with the Chairman
of the Wirking G oup.

Each substance is listed under a commonly accepted

chem cal nane. Were substances are commonly known by
several such nanmes, those nanes are |listed but the hazard
profile is given under one nane and the reader is referred
to that nane and entry at each of the additional entries.
It is recognized that various formal nonenclature systens
exi st but, as these are not universally adopted the
Wrking Goup has used these nanes of substances |isted

in the Bulk Chenicals*) and Dangerous Goods dees**)

devel oped by | MO

Code for the Construction and Equi pnent of Ships Carrying
Dangerous Chemi cals in Bulk;

International WMaritinme Dangerous Goods Code.

COLUW A - Bl OACCUMULATI ON

Bi oaccunul ation occurs if an aquatic organi sm takes up

a chemcal to which it is exposed so that it contains

a higher concentration of that substance than is present

in the anbient water or its food. The process is usually
reversible, although the rates of loss may be substantially
slower than the rate of uptake. Wiere the rate of netabolism
or elimnation of the substance is high and the degree

or period of exposure is small, bioaccunulation may be
short-lived. Where the rates of netabolism or elimnation
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are low or the degree or period of exposure great, bio-
accunmul ation may be of |ong duration

Four synbols have been adopted and are as foll ows:

nyn Refers to a substance which is known to be
accunul ated to a significant extent by narine
organi sms, which is not readily excreted or
degraded into a less harnful netabolite by the
organi sm and which as a consequence is known,
or to man if he eats the organism Exanples are
mercury conpounds and DDT.

T Refers to a substance which is known to be
accunul ated by marine organisns with the result
that sea food is tainted and rendered unpal at abl e.

“Z" Refers to a substance which is known or strongly
suspected to be accumul ated by narine organi sns
but which is rapidly lost (half-life of about 1
week or less) by that organism when it noves or
is nmoved from the zone of exposure.

"o" I ndicates a substance for which there is no
evi dence to support one of the above ratings
(+, T or 2).

COLUW B - DAMAGE TO LIVING RESOURCES

Direct toxic effects

In order to rank the hazard posed to living resources

the nost practical solution available was considered to
be the use of acute toxicity test data. Werever possible
96 hr TLn* data relating to marine species are used and
wherever possible the Wrking Goup use data relating

to adult or juvenile stages of organisns representing

the mddle to upper levels of an aquatic food chain, e.g.
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crustacea or fish. Wiere data are not available for marine
species but are available for freshwater species these

may be used after due consideration of the possible effect
on toxicity of the different water nedium Were data

are available for several species, generally the figure
which indicates the greater degree of hazard is used.

COLUW C AND D - HAZARDS TO HUNVAN HEALTH

It was considered that as a consequence of pollution of
the sea or water ways a substance m ght pose a hazard
to humans by one or nore of three possible ways, nanely:

(1) t hrough ingestion of fish or shellfish which have
accunul ated toxic substances;

(2) from ingestion of water containing the substances;

(3) from the adverse action of the substances or its

vapour or the substance in solution, on the skin,
eyes, or respiratory tract, or through absorption
via the skin to affect internal organs.

The first of these routes was considered anply covered
by the bioaccumul ati on assessnent under Colum A but the
other two routes were considered worthy of separate
assessnent; the latter being particularly relevant in
the context of consideration of the potential inpact on
anenity interests.

COLUWN C - I NGESTION OF WATER CONTAI NI NG THE CHEM CAL

It was recognized that ingestion of water contam nated

by the substance being assessed nay pose both an acute

and |long-term problem However, it was considered that

consunption of contam nated water was likely to be rare
andto extend over a short time period, and it was therefore
considered that the acute toxicity situation was that
whi ch needed to be guarded agai nst.
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COLUW D - RISK TO HUVAN HEALTH VI A SKIN OR | NHALATI ON

It was recognized that sone substances, their vapours

or aqueous solutions, may cause irritation or injury

to the skin, mucous nenbranes or eyes. A few substances
may al so cause allergic reactions in a proportion of an
exposed popul ation. Sonme chemicals are readily absorbed
through the skin and nmay cause injury to internal organs.
Because of their physical properties, certain substances
carried by ships are liable, in the event of spillage

to contam nate beaches. These nmay pose a particular hazard
to human health from direct contact or from inhalation
of their vapours.

COLUW E - REDUCTION OF AMEN TI ES

It was agreed at the outset that amenities should be
understood to enbrace all aspect of recreational use of
the aquatic environment including its appearance. Thus
reduction of anmenities may be a consequence of the
presence of poisonous, irritant or foul-snelling or
appearing substances that may be rel eased by ships.

Obj ectionable slicks, floating scuns or other floating

or suspended materials on the sea surface or on the beach
may also result from such releases. Inpariment of scenic
values may al so be brought about by discol ouration of

the water, or by conversion of some of the liquid substances
into solids, by polynerisation on exposure to air and
sunl i ght.

A hazard to human health may occur if noxious liquid or
solid substances, contained in druns or packages, are
lost froma ship and are washed up on the shore. The
Wrrking Goup was aware of many such incidents, sone

i nvol ving highly hazardous chem cals and others quite
harm ess ones. Particular note is taken if substances
have the potential for chronic health effects e.qg.
cancerogeni ¢ properties.
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AMENDVENT  PROCEDURES

It has always been recognized that for many substances
only tentative hazard assessnents will initially be
possi bl e. Subsequently it is hoped that additiona
information will becone avail able which confirns the
tentative rating, or at least allows a firmrating to
be assigned. It is also recognized that test procedures
are inmproving and that new data may becone avail abl e
whi ch may necessitate a review of earlier assessnents.

Furthernore, fromtinme to time hazard assessnents are
chal l enged either by individual manufacturers, trade
associ ations, or by governnment admnistrations or Sub-
Committees of IMD The proper procedure by which new
information should be brought to the attention of the
Wrking Goup is that it should be provided in full to

the I MO Technical Secretary for CGESAMP at | MO Headquarters
in London, who will bring it to the attention of the
Wrking Goup at the next possible opportunity.

SOURCES OF AND REQUI REMENTS FOR DATA

The information used by the Wrking Goup in assigning
hazard profiles to substances cones from a w de variety
of sources. In recent years the Governnents of the United
States of America, the United Kingdom of Geat Britain
and Northern Ireland, Sweden, Japan and the Netherlands
have provided information on short |ists of substances.
This has saved considerable tinme and effort on the part
of the Working Goup, although it has not of course
elimnated the need for careful cross-checking of

avail able information or conparison wth other data.

I MO has devel oped a questionnaire which governnents are
expected to conplete when submtting new substances or
proposal s for shipping regulations.
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For the nost part, however, the Wrking Goup has had
to seek data from various literature sources and to make
its own assessnment of which information should be given
t he nost credence. The source of data used is recorded
on the data sheets for individual substances which are
filed at I MO Headquarters. As the work has progressed
the Wrking Goup has encountered increasing problens

of deficiency of data. These have been particularly
obvious in relation to the effect on living resources.
Unl ess data are available for a simlar substance a
rating is not possible for such substances until data
are provided; this may require the comm ssioning to
toxicity test by the interested party. Concern has been
expressed that the resultant data m ght not neet the
standards of current |aboratory techniques. Accordingly
the advice of the Wrking Goup has occasionally been
sought with respect to the type of aquatic toxicity test
whi ch shoul d be conduct ed.
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ANNEX 1

| NQUI RY TO GESAMP

The Inter-Governnental Maritinme Consultative Organization
(MO has schedul ed an International Conference on
Marine Pollution for the fall of 1973. Presently under
consideration is a draft convention which will address

pol lution of the marine environnment by the mnarine
transportation of bulk and package "noxious substances"”

a "noxi ous substance" being a product or concentration

of a product, other than oil, sewage or garbage or

refuse, yet to be defined.

The follow ng decisions are exanples of those that have
to be nmade by the Conference concerning the marine
transportation of "noxious substances" to mnimze

any danmage to the marine environment.

1. What degree of containnent is required, that is,
the structure of vessels carrying the products
in bulk or the containers for packaged shipnents?

2. What degree of sophistication is required for cargo
(product) handling and control ?

3. Wiat |imt, if any, should be placed upon cargo
(product) shipnent size?

4. What Iimt, if any, needs to be placed upon the
i ntentional discharge of substances in the process
of tank washi ng?

5. What degree of operational control nust be placed
upon vessels carrying "potential noxious substances"?
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The decisions to be nade concerning the carriage of
"noxi ous substances" wll directly affect mankind in
general by not only protecting the environment but
changing the cost or even the availability of certain
products basic to his society. | M nust nake these
decisions and solicits the assistance of GESAMP in
reaching these decisions.

Therefore, | MO requests GESAMP to review the attached
list of products and consider their hazard to the
environment if released accidentally or deliberately
into the water

Specifically GESAMP is requested:

(1) to evaluate substances under at |east four degrees

of hazard, according to each of the follow ng
ef fects when released into the sea:

(a) damage to living resources;

(b) hazards to human health

(c) reduction of anenities;

(d) interference with other uses of the sea;

in doing so, take into account the release in
the follow ng four forns:

(1) t hrough normal operation of ships other
than the disposal of shore-generated
wast e;

(I1) t hrough marine casualties to ships
carrying cargoes in bulk;

(111)y  through nmarine casualties to ships
carrying cargoes in packages;

(IV) t hrough accidental spillage (e.g. overflow).
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(2) to indicate how their hazard ratings apply to
areas such as rivers, estuaries, inshore waters,
encl osed seas, and deep ocean, under the different
climatic conditions,

(3) to specify as far as possible criteria and critica
paraneters used in determning hazard ratings
of the substances.

IMO is prepared to provide such information as it has
and to assist GESAMP as nuch as possible in this
extrenely necessary and inportant task. The tine
constraints dictate an urgent response from GESAMP. |t
woul d therefore be desirable to receive their reply
if possible by 31 May 1972.
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ANNEX 2

TERVG OF REFERENCE

1. Ternms of reference given by GESAMP at its sixth
session (CGeneva, 22-28'March 1974) to the Wrking
G oup on the Evaluation of the Hazards of Harnful
Substances in the Marine Environnment:

(1) to exam ne and evaluate avail able data and
to provide such other advice as may be
requested, particularly by MO for
eval uating the environnmental hazards of
harnful substances carried by ships, in
accordance with the rationale approved by
GESAWP for this purpose (GESAMP IV/19/Supp.1l);
and

(2) to exam ne annually the Review of Harnful
Subst ance (GESAMP Reports and Studies No.2,
New York 1976) in accordance with
Recommendati on 88 of the United Nations
Conference on the Human Environnent
(Stockholm 5-16 June 1972) in order to
anend the Review if and when appropriate.
;
2. Ternms of reference anmended by GESAVP at its ei ght h
session (Rone, 21-27 April 1976):

The second part of the terns of reference concerning
the updating of the Review of Harnful Substances
was del eted and consequently the title of the
Wrking Goup was changed to "Wrking Goup on

the Evaluation of the Hazards of Harnful Substances
Carried by Ships".
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FINNISH CLASSIFICATION OF CHEMICALS HAZARDOUS FOR THE
ENVIRONMENT

I NTRODUCTI ON

In Finland a conmttee nmade a proposal for a new chem ca
act this year. The new act will replace our present

Poi son Act and additionally includes regulations
concerning classification and |abelling of chemcals
hazardous for the environnent. The act proposal nade

by the commttee also include regulations for new
substances, i.e. premarketing notification procedure.
The manufacturer or inporter of a new chem cal substance
shall report anong others proposal for classification
and labelling of the substance provided in chem ca

act.

In the field of the Mnistry of the Environnent one
inmportant task in preparing the new |egislation was the
definition of "hazardous for the environnent". In practice
the chemcals will be divided into at |east two groups,
i.e. those considered hazardous for the environnent and

t hose not considered hazardous in the sense determ ned

by the legislation. A chem cal hazardous for the
environment will probably be defined as: "chem ca
substance or product which, when released into nature,

even in mnute anobunts, causes serious danage to nature

METHODS USED FOR TESTI NG ECOTOXI G TY

Assessnment of ecotoxicol ogical hazard is nuch nore
conplicated than assessnment of toxicological hazard.
CECD test guidelines and sone other standard nethods
provide a valuable basis for testing. However, nost of
t he published ecotoxicol ogical data are not based on
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tests done by any standard nethod. Pesticides are an
exceptional group anmong all chemcals - they have al nost
traditionally been tested even ecotoxicologically.

Physi co-chem cal properties are often the first available
data of a new chemical. This data can be used for
compartmentalization which is often useful for the first
phase estinmation of environnental hazard but cannot be
used for classification w thout ecotoxicological data.
Structure activity analyses (SAR) can also be used in
prediction of the environmental hazard. However,
quantitative SAR (QSAR) is available only for sone

groups of chem cal s.

In ecotoxicological testing aquatic organisns have nost
often been used. Many of the test nethods used have been
standardi zed nationally or internationally. Mst of the
avail able data exist in primary literature and the

bi oassays have not been carried out by any standardized
nmet hod. The conbination of al gae-Daphnia-fish reconmended
by OECD is good for assessnment because the organisns
represent different trophic |evels.

Wth plants nunerous test methods have been established
but they are not used systematically for testing the
toxicity of chemcals. The ngjority of the data avail able
originates from unique scientific experinents and their
use in admnistrative assessnent is difficult. Seed
germnation test is one of the few standardi zed test

net hods with plants.

M cro-organisns are also useful in ecotoxicol ogica
testing: they can for exanple be used in toxicity,

mut ageni city and biodegradation tests. M cro-organi sms
are well adaptable to changes and therefore the
definition of "serious damage" is conplicated and

the interpretation of results is subject of wde

di sagr eenent.
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Wth soil invertebrates and insects pesticides are the
only well-tested group of chemcals. However, for the
majority of commercial chem cals such data do not exist.
Some standardi zed test nethods are avail abl e.

Wth birds many standard test nmethods for acute toxicity
and reproduction effects are available and severa
hundred chem cals (mainly pesticides) have been tested.
Some data fromfield conditions are also avail able.

The results of classical toxicology are useful also in

t he ecotoxicol ogi cal assessnent. The test nethods have
been standardi zed and a |arge nunber of chem cals have
been tested. However, sonme of the tests are not relevant
in ecotoxicological testing (skin sensitization, eye
irritation).

Model ecosystens are the nobst sophisticated form of
ecot oxi col ogi cal testing. However, interpretation of
the test results is conplicated and therefore difficult
to use in classification. Probably in the near future
m crocosns wll give us a lot of information about the
behavi our and chem cal fate of chemcals in the

envi ronnent .

Persi stency and bi oaccunul ation are the nost inportant
factors nodifying ecotoxicity. Interpretation of the
CECD bi odegradation tests in cold climte may be
difficult. Some confusing factors may al so exist:
formation of toxic persistent netabolites, variation
of persistence in different environnmental conditions
and binding into particles. Bioconcentration factor
gives the best information of the bioaccunul ation
potential of a chemical - the useful ness of octanol/water
coefficient is nore limted because of differences in
penetration and mnetabolic processes.
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CRITERIA USED IN THE CLASSI FI CATI ON

Wien classifying a chemcal, the authority/producer has
to consider the chemcal's toxicity to:

mamal s

aquatic organi sns

bi rds

insects and soil macrofauna

hi gher plants and

ot her conparabl e properties which may cause serious

damage to the nature.

In addition to toxicity, persistence and bioaccunul ative
properties of a chem cal have to be considered. The
Mnistry of the Environnent ordered a series of reports
from specialists concerning chemcals' toxicity to

di fferent groups of organisns.

In a register nmade by the National Board of Waters nore
than 5000 test results with aquatic organisns for about
1000 chem cal s sustances are included and a proposa

for a classification systemis presented. In the
proposed classification the maximal concentration

magni tude (100 - 1000 g/l) is classified as 0 and

the next magnitude is classified as 1 etc. The verba
ternms used are as follows:

toxicity cl assification mg/1l

har m ess o- 2 1000 - 1000000
har nf ul 3-4 10 - <1000
hazar dous 5-6 0.1 - <10
extrenely hazardous 7 - (0.1

Only those conpounds were classified in which at |east
three different test results were available. The snall est
effective concentration was used in the classification

if it did not differ fromthe next one by nore than
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one order of magnitude. The results used in the
classification indicated increased nortality (LC50/EC50)
or decreased reproduction. O the approximately 1000
subst ances covered by the report, in terns of this
classification sonme 19% of the substances were

desi gnated hazardous, while further 12% were considered
extrenely hazardous. The majority of substances in the
[atter group were active ingredients of pesticides.

The register can be used by a conputer and it consists
of the name of the chem cal, synonyns, CAS-nunber, test
results and references.

A working group set up by the Mnistry of the
Envi ronnent made recently a classifiction proposal in
which following criteria were used:

(1) toxicity to mammal s: acute LD50 value for rat
(orally) is less than 200 mg/kg or acute LCS0
value for rat (inhalation) is less than 2 mg/1;

(2) toxicity to water aninmals: LC50 value is |ess
than 10 mg/1;

(3) toxicity to birds: LD50 value for birds is less
than 100 mg/kg

(4) tendency to accunulate in organi sns:
bi oconcentration (BCF) factor is nore than 100;
if BCF is not available then octanol/water
partition coefficient is nore than 1000;

(5) persistence: if sustance is not "ready bio-
degradabl e (CECD 1981) or its half-life in
soil is nore than 90 days;

(6) ot her conparable properties which can indicate

that the substance may cause serious damage to
nature (reproduction, carcinogenesis etc.).
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Except for bioaccurmul ation and persistence a chem ca
is classified as hazardous for the environnent if any
of the classification criteria is net.

The above criteria were partly based on an EEC proposa

and partly they have been made on the basis of the reports
made by Finnish experts. The'criteria were tested by
collecting data of about 350 chem cals which were known

to be toxic or which were comonly used in Finnish
industry. Approximately 220 of them were classified as
hazardous for the environnent.

CONSEQUENCES OF CLASSI FI CATI ON

On the basis of the Conmttee's proposal follow ng
obligations will be inposed on a chem cal classified
as hazardous for the environnent:

(1) The manufacturer, technical use, storage and
handl i ng of chem cals hazardous for the
envi ronment woul d, depending on the character
and volune of the activity require:

() notification to or a permt issued by the
District Ofice of the Technical
| nspect or at e,

(B) in the case of larger installations a permt
from the Techni cal |nspectorate;

(2) Material Safety Data Sheet should be conpiled for
chem cal s hazardous for the environment. The
sheet ought to contain precise data on the
hazardousness of the chemical or its conponents
for the environnent (e.g. LC50-values, data on
degradation, etc.).
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(3) The act would include authorization to prescribe
by decree the labelling of chem cals hazardous
for the environment as part of the |abelling
system for hazardous chem cal s.

In the advance control of new chem cal substances the
notification of chemcals would include also data on

t he hazardousness of the chemcal to the environnent
and a proposal for classification of the chem ca

(see introduction). The classification of the chem ca
as it relates to the hazardousness for the environnent
woul d be controlled by the National Board of Waters and
Envi ronnent .
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1.3 biscussions (SESSION 1)

3 471708C

A few questions on testing of substances and their
categorization were answered by the speaker.

M. Bengtsson explained that usually the toxicity tests
are forwarded together with the substance and by the

use of references it is not difficult to rate the
substance, if the right animals and environment are used
in the tests. However, where doubts arise, the nenbers
of the GESAMP Wirking Goup carry out sinple tests in
their home countries to verify the accuracy of the data
presented. Sonetines the confidence level is so |ow that
new tests are required. Lub oil additives were typica

of this last type.

He also stressed on the ternms of reference of the

GESAMP Working G oup on hazard evaluation who were only
interested in the environmental hazards from the
scientific point of view He confirnmed that old data
with |low confidence could nmake their task from even a
scientific point of view difficult, but confirned that
GESAMP woul d not overrate toxicity of a substance by
guess-work but, at the sane tinme would not hesitate to
give a higher rating if they could find a little support
for doing so.

One delegate failed to understand the criteria used for
ship type allocation e.g. a type IlIl ship was allocated
to a category A while a type Il ship to a category C
cargo. Another delegate raised a point on the rel evance
of using IMO:s categorization in case of concentrated
di scharges in shallow and enclosed waters as a result
of accidents. The speaker could not answer these two
guestions as it was beyond the ternms of reference of
hi s group.
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There was only one question put to M. N kunen.

M. Hildén asked if there was any relationship between
the GESAMP work and the Finnish proposal on classification
of chem cals hazardous for the environment. M. N kunen
replied by stating that the classification would not

be applied to transport of chem cals in ships.
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SECTION B.

SESSION 2: CHEMICALS IN THE BALTIC SEA

2.1 Sea transport of chemcals - Athreat to the
envi ronment ?

Ms. Carcla Lehtinen

Swedi sh Environmental Research Institute
Baltic Sea Laboratory

Utbvégen 5

S-371 37 KARLSKRONA

SVEDEN

2.2 Transportation pattern for chemcals carried on
the Baltic Sea.

M. B. Stenstrém
Saltech Consultants AB
STOCKHOLM

SVEDEN

2.3 D scussi ons on Session 2.
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2,1 SEA TRANSPORT OF CHEMICALS - A THREAT TO THE ENVIRONMENT?

1.

I NTRODUCTI ON

Already in a government study published 1979, the |ack

of know edge about sea transports of chem cals was

enphasi zed (SOU 1979:45). At that tine, there was no
authority responsible for keeping records of the transport
situation, i.e. nobody knew what quantities of dangerous
goods were shipped along the coast of Sweden or what
routes these transport followed. In other words, nobody
knew what kind of scenarios to expect if a spil

i nvol ving hazardous chem cals would occur

In 1984, when the present study was initiated, this
situation prevailed. The know edge of quantities and
characteristics of chemcals transported at sea was

still poor, thus hindering optimzed contingency planning.
Furthernore, very little was known about the environnental
aspects on chem cal spills.

Thus, the main objectives of this work were to nake an
inventory of sea-borne transport patterns, classify the
chem cals according to their threat to aquatic life,
study their behaviour in the sea, and thus conme up wth
a list of chemcals posing a mgjor environmental risk
and di scuss what conbat neasures are available to
mtigate their inpact.

TRANSPORT PATTERNS

The background data for this work represent inport and
export statistics for 1983 in Sweden. Thus, it does not
i nclude donestic transports, or shipnents passing the
Swedi sh coast on their way to neighbouring countries.
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According to Lindgren and Stenstrdm (1986), the anounts
passi ng but not entering Sweden nmay exceed those
destinated in or out of the country by as nuch as
50% al ong the southern coastline.

The anount of dangerous goods going into or out Sweden
in 1983, totalled some 3.7 mllion tons. O this anmount
about 30%, or 1 mllion tons, can be considered a risk
to aquatic life (see classification system bel ow).
Furthernmore, a mgjority of these "risk chemcals" are
transported along the west and south coast of Sweden

(Fig. 1).

CLASSI FI CATION OF CHEM CALS

GESAMP's hazard profiles have served as a basis for |IMD
in their classification of chemicals. These profiles
take into account bioaccunmulation and tainting, risk
for living organisns, acute toxicity to mammals (risk
for humans), and risk for recreational and aesthetica
assets. |In other words, many other aspects than the

ri sk posed on aquatic life are weighed in the
classification.

After identification of the chemicals involved in
transports to and from Sweden, it becane clear that
all of them were not present in the IMOIlist. After
exam nation of their characteristics, it also becane
clear that sone of the IMO |isted substances had been
given their classification because of the risk for

ot her assets than marine life according to the hazard
profiles nentioned above.

Therefore, the need for a classification based on the
risks for the marine environnent taking also into
account the special conditions for the Baltic, was
obvi ous.
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Using the IMD lists, other toxic substances lists,
various handbooks (Sax, Verschueren and others), and

our own know edge of previous investigations, a "Swedish"
classification system was designed, taking into account
only the environnmental aspects.

Thus, a "risk list" was set up, classifying the substances
in three categories; a, g, and v,x being the nost
dangerous to aquatic life'. O the hundreds of chemcals
transported in 1983, around 40 were selected in the risk
list (Table 1). The Y-chemcals were given a place in

the list mainly due to their large quantities, whereas
also small amounts of a-chem cals were included. From

the table it is obvious how coarsely the transport
statistics devide the chemcals. Many of the groups
included tons of chemcals of wdely different (biological)
characteristics. In many cases it is not even possible

to penetrate the group description deep enough to

reveal which substances are included. Therefore, the
classification is based on the nost dangerous properties
of the substances possible to identify within a group

Rl SK ANALYSI S

The threat to the environnment in connection with spills
of chem cals at sea, can be devided into (at l|least) the
foll ow ng questions:
* The probability of spills happening

- spill statistics
transport vol unes
transport routes

way of transportation

The probability of spills happening in a specific area.
The probability of environnmental effects.
The possibilites of succesful conbat.
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Al of which are interrel ated.

Spill statistics from the National Swedish Admnistration
of Shipping and Navigation (Sj&fartsverket) show t hat
176*) accidents involving transports of dangerous goods
happened annually during the period 1976 to 1982 in
Swedi sh waters. On 15% of these occasions, chemcals
were spilled into the sea. The risk of spillage was
found biggest in connection with collisions and

groundi ngs, which account for 70% of all accidents.

The probability of such accidents is estinmated at 0.8
to 1.2 x 10° per-journey (Lingren and Stenstrdm, 1986).
According to the same authors, the risk of accidents
varies on route:

G oundi ng (54% Collision (28%
of all accidents of all accidents

1976- 1982) 1976- 1982)
Har bour inlets 33% 25%
Sounds and passages 50% 34%
Open sea 17% 41%

The risk of spills is also dependent on the type of
vessel carrying the chemcal (bulk transports) or the
package material. Lindgren and Stenstrdm have estimated
the followi ng theoretical quantities released in a
"mean accident":

Vessel
Type 111 Type |1
G oundi ng q/10 q/160
Col l'i sion q/64 q/340

where q = volunme of ruptured tank.

* . . . .
) Thi's includes accidents involvi ng tankers and non-
t ankers.
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When evaluating the risk of environnental effects,
further aspects have to be considered. The spill site
will be decisive for the environnental inpact, the tine
of the year is another factor of inportance. The nost
influential paraneter is the chemcal itself, however,
Its behaviour in the sea, its persistance along W th
its ecotoxicological properties, will dinension its
threat to the environnent.

Therefore, an environnmental risk analysis nust include
not only classification of chemcals, but also a
description of their behaviour in the seawater. This
was done introducing the follow ng characteristics:

O: t he substance evaporates
| t he substance sinks
Il t he substance floats
[ the substance is relatively persistent
|V the substance is relatively biodegradable.

These characteristics were conbined with the solubility
potential, giving a matrix:

I nsol ubl e

Sol ubl e

Sol ubl e
momenta-
neousl y

The ranked chemcals were then placed in the matrix
giving a multi-faceted description of the fate of the
"risk substances" according to Table 2.
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5. RESPONSE

Al'l successful response actions are dependent on good

contingency planning. Wen a spill of chem cals happens
and the imediate risk for human life is warded off,
environnmental concern will be the major factor directing

conbat strategies. Therefore; a fate matrix like the
one described above is extrenely val uable.

Because of the large nunber of chemcals transported

at sea, their varying physio-chem cal and biol ogica
properties as well as their varying behaviour once they
have been released, it is inpossible to prepare oneself
for all possible situations that mght occur. Contingency
pl anni ng, conbat and recovery techniques have to be

optim zed using risk analyses, i.e. evaluations of both
geographical and quantitative risks using know edge of
the fate of the chemcals spilled.

6. CONCLUSI ONS

Qur possibilities of successfully conbatting chem ca
spills are poor today. Chem cals which behave liike
petrol eum oils can be recovered (provided anbie%f

weat her conditions and their human toxicity permt it),
whereas techniques for recovery or neutralization of
ot her substances are theoretical or non-existent.
Therefore, inprovenents in today's situation are
urgently needed.

Qur know edge of sea transport of chemicals in the
Baltic has to be inproved, thus giving a basis for
reliable risk evaluations. Transport patterns should
be investigated in detail and on the regional |evel

Qur know edge of the behaviour of chemcals in
Baltic Sea conditions has to be increased, giving
better descriptions of the fate of these substances.
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Qur know edge of the environnental effects of

chem cal spills has to be inproved in order to
obtain better descriptions of the fate of chemcals
in the Baltic Sea.

The threat that spills of chem cals pose on the Baltic,
makes these questions common for all countries
surrounding it. Only by an increased know edge in the

areas |listed above, will it be possible to optimze
contingency planning and response routines. Therefore,
it is hoped that other Baltic countries will do their

own transport inventories and that investigations on
the fate of chemcals in the Baltic Sea can be carried
out together.

This paper is based on a report called "Ett skepp komrer
lastat - Kem kalietransporter och miljdrisker" (Lehtinen
and Martin, 1986).
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Tabl e 1. "Risk list" for transported chem cals.

[44

Pine oi l* ... .. .. . . . . . 57 000 tons
Hydr oxi des and salts of heavy netals .... 25 000

Anti "knocking" agents* ....  ............ 25 000

Bi oci des, desinfectants ................. 20 200
Chlorine ... ... i 19 000
Carbondi sul fide* ........ ... .. ... . ... ..... 9 200
Cyanides . ... .. 3 400
As-trioxide ....... .. . . .. . 1 400
Xantogenates ........ ... 1 000

Napht al ene, antracene ................... 140

MBI CUTY . 130
Acroleine (*) .......... ... . ... .... y% of 4 600

Tot al 162 000 tons
B

AMDNIA . . . o 209 000 tons
Styrenes * ... 43 000

EDC . 38 000

O her halogenated HC:s .................. 32 000
Resin acids* ........ ... ... . .. ... 21 000
Cresols, phenols* and their salts ....... 16 000
Kerosene* ... .. . ... e 11 500

Quat ernary ammoni um salts + hydroxides 7 000
Saponified resins* ........ ... ... . ... ... 3 400
Acrylnitrile* . ... ... .. . . .. .. 2 000
Sodium sulphites* . c.iieriieieeiennnnnenns 2 000
Butyl- and crotonal dehydes ......... x% of 4 600

Tot al 213 000 tons

- cont'd -
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Table 1. (cont'd.)

Igenzene*, toluene*, xylene?*

and other benzene oils* . . . . . . . . C e 227 000 tons
Kaustic soda* ............. . . ... ... . . ... 186 000
Inorganic acids* (H,S0,, HNO;, HF) ... .. 71 000

Qher destillates . . . . . . . . . . . ... . ... ..., 61 000
Conc. sulphite spent liquor . . . . . . . . . . . .. 38 000
Creosote oils* .. . ... . .. . 28 000
Additions to lubricationoils . . . . . . . . . . . 21000
Ferrous chlorides* ...... ... ... ... ... ... ... 15 000
Amino conpounds . . ..*.......... - P 12 600
Mono- and diamnes ...................... 11 000
Acet-, par-, and formal dehyde* .......... 8 000
Isocyanates . ........ . ... 6 000
Hydrogen peroxide* ....ceeeecececccecnenn 3 000

Tot al 650 000 tons

* The classification corresponds to IMO's A-, B-, and
C- groups.
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As-trioxide 4 Benzene, toluene, xylene T
Antracene A Other distillates 4
EDC A
Resin acids 3
Saponified resins i
Halogenated HC:s o)
Ferrous chlorides ¥
Creosote oils ¥
Conc sulphite spent g
1 iquoc
Carbon disulfide 4
Sodium _sulphites A
:7  (Substance sinks, poor :7  (Substance sinks, is V:7 (Substance floats, is bio-
biodegradation, momen- biodegcadated, momen- degradated, momentaneously
taneously soluble) taneously soluble) soluble)
Chlorine K Xantogenates K Formaldehyde v
Cyanides 4 Ammonium p Paradehyde T
NaOH, KOH ( Isocyanates T Acetadehyde a’
Inorganic acids J Hydrogen peroxide T

_EV_.
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2.2 TRANSPORTATION PATTERN FOR CHEMICALS CARRIED ON THE

1.

BALTIC SEA

TRANSPORTATI ON /PATTERN

.
The volunme of chem cals handled in Swedish ports and
their transportation pattern have been analyzed based
on a questionnaire filled out by all Swedish ports for
the period Cctober - Decenber 1985.

The total amount of chemcal identified in the survey

is about 500,000 tons for the three nonths period divided
on approximately 260 shipnments. Tables 1 and 2 illustrate
the quantities and nunber of shipnments divided in the
MARPOL categories A, B, C and D and "O" (identified

harm ess chemcals). As the pre-winter traffic is assuned
to be heavier than average, the annual quantities
transported may be taken as three tines the quantities
reported for the sanple period.

The quantities reported by each port have been identified,
as far as practicable, to the origin or destination
and the transportation pattern has been added up al ong

the coast. Table 3 illustrates the chemcals carried
during the period of the survey, divided on six coasta
segnents. Figures |-4 illustrate the transportation

pattern thus obtained, indicating quantities on an annua
basis as extrapolated from the three nonths survey.

ACCI DENT RATE

The accident rate is estimated from various sources,
including statistics from the Swedish Adm nistration
of Shi pping and Navigation, studies on ship casualties
in the Baltic Sea by Professor Kostilainen and other



4 471708C

-45-

publi shed data. The main accident is, in case of

Swedi sh waters, groundings, accounting for 47%,

followed by collisions, accounting for 28% The

accident rate per voyage in the Baltic Sea is shown

in Professor Kostilainen's study from the period 1960-69
to be 3.9 - 10'3 whi ch, by applying the above percentage
figures, may be assumed to include 1.8 . 10'3 gr oundi ngs
and 1.1 . 10°2 collisions. The total number of reported
groundings in Finnish waters in relation to nunber of
port visits show a grounding rate of 0.7 - 10'3. The
total nunber of reported groundings and collisions in

the Baltic Sea may be put in relation to the tota

nunber of ship visits into the Baltic Sea, extrapolated
from Kiel Canal figures. This indicates an accident rate
of about 1.10 - 10'3 each for both groundings and collisions.
Considering these figures and the fact that the statistica
accident rate is sonmewhat higher for tankers than for

ot her vessels and also the fact that accident rates have
gone down since the 1960-69 period the follow ng accident
rates have been considered appropriate, related to nunber
of visits to Swedish ports

-3
-3

grounding rate 1.2 - 10
collision rate 0.8 - 10

Not all of the groundings and collisions cause outflow
of cargo. The available information in this regard is
not very extensive. The statistics of all accidents
related to all ships as reported by the Swedish

adm nistration indicates that |eakage has devel oped

in 30% of the groundings. For collisions 33% of the
accidents are reported to involve |eakage or other
substantial damage (e.g. outflow of cargo from rupture
above the water line if the vessel were a tanker). It
is therefore generally assuned that 30-33% of the
accidents result in outflow of cargo. The accident rates
which result in outflow of cargo may then be estimated
to be
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-3
-3

grounding rate 0.4 .10
collision rate 0.3 - 10

The risk associated with total losses is according to
Swedi sh statistics about 1.4% of the overall accident
rate. This may be converted to a risk factor of about
4 .107° per voyage.

QUTFLOW I N CASE OF AN ACCI DENT

The outflow in case of a grounding or collision depends
on the extent of the damage, the type of tank encl osure,
the | oading conditions of the vessel and the properties
of the cargo.

The extent of damage has been taken from Professor
Kostilainen's study of the 1960-69 accidents which give
the average |ength and penetration of grounding and
collision damages. These values applied to the average
tanker involved in the traffic indicate that in a type

I1l ship 2.7 tanks will be ruptured in case of the average
grounding and 0.7 tanks in case of a collision. In a

type Il ship 0.33 tanks will be ruptured in case of a
grounding and 0.14 in case of a collision

The anobunt of outflow will depend on the hydrostatic
overpressure of the cargo at the location of the breach
of the tank enclosure. In case of a fully |oaded tanker
this overpressure will be about 1 netre of liquid colum
in case of a bottom damage. The hydrostatic overpressure
has been arbitrarily increased by 1 netre due to the
vessel being only part |oaded and a further 1 netre as

a result of "punping" due to swells. The depth of the
cargo tank in the average tanker in this study is about

8 netres and hence 3/8 of the cargo will escape in case
of a cargo lighter than water. 1In case of a cargo heavier
than water or highly soluble in water the entire quantity
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will escape. In case of double bottom the cargo wll

be located about 1 netre higher relative to the sea |evel
and the hydrostatic overpressure will increase by about

1 nmetre. In case of a breach of the inner bottom of a
type Il tank 4/8 of the tank content w Il escape when
the cargo is lighter than water.

The fact that vessels nostly operate in part |oad condition
and that the degree of part |oading has not been known

is a considerable source of uncertainty. Calculations

show however that the hypothetical outflow from a given
parcel of cargo is not so different if the parcel is
carried in a small tanker where it occupies a |arge

portion of the ship's tanks or in a bigger ship where

it only occupies a fraction of the tank capacity.

Simlar considerations of the situation in case of a
collision show that in 80% of the cases the damage is
likely to be limted to the tank side above the sea |eve
and only the corresponding portion of the cargo wl
escape. In the remamining cases water will enter the tank
and displace the entire quantity except if the cargo

is heavier than water and not soluble. These cal cul ations
lead to fractions of the transported cargo parcel, q,

that will escape in case of the average accident (being
severe enough to cause outflow) as follows:

cargo wWwith density cargo with density
less than 1 above 1 or
hi ghly sol ubl e

Type 111 ship
(or tank)

G oundi ng q/20 q/8
Col l'i si on q/60 q/ 68

Type Il ship
(or tank)

G oundi ng q/260 g/130
Col I'i sion q/ 320 q/370
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Rl SK ASSESSMENT

These factors may be applied, together with the rate

if accident involving outflow, to any part of the
transportation pattern. In this study the hypothetica
outflow factors were first applied to the shipnent of
each cargo handled in each'coastal sector. A hypothetica
outflow or "significant spill" quantity was obtained

for each substance by calculation of the average size

of the parcel and application of the outflow factor

In doing so the cargoes have been assunmed to be carried
in ships nmeeting the mnimm ship type requirenents
except for one cat. B substance which is carried
exclusively in donestic trade in one vessel, being of
type Il despite the substance would be allowed to be
carried in a type IIl ship. The "significant spill"

was derived by applying the outflow factors for groundings
whi ch represent the nore severe case.

The "significant spill" quantity thus conputed woul d
represent outflow in case of an average groundi ng acci dent
and could be used for assessnment of the relative pollution
hazard along different coastal segnments. The outfl ow
hazards were subsequently also added to other coasta
segnents along which the transportation actually takes
place. No adjustnment was nmade due to the fact that the
risk is in fact higher at the port entry end of the

voyage than during the transiting phase along the coast.

A further attenpt was made to conpare the hazards from
transportation of chemcals of different categories

by applying the hazard factors of 1000 for cat. A 100
for cat. B, 10 for cat. C and 1 for cat. D (the sane
factors as used in BCH guidelines for categorization

of mxtures). The total hazard factor conposed of, for
each substance, the significant spill multiplied by
nunber of occasions and by the category factor was used
to identify the prine risk substances.



_49_

The risk for accidents resulting in outflow of cargo

was not applied to these individual substances. The
annual risk for a severe accident wth a chem cal tanker
was rather calculated by applying the grounding and
collision rates to the total nunber of voyages to Swedish
ports. This nunber of probable accidents, 0.5 per year,
can be further distributed along the coastal segnents,
based on the actual nunber of ship novenents (port visits
plus transiting ships).

As the total hazard along any segnent of the coast cannot
be described by a single nunber the hazard has been
illustrated as represented by the substances having the
hi ghest hazard factor as cal cul ated above, the |argest
significant spill quantities, the largest individua
parcel of cargo and the |argest nunber of shipnents.

A summary of these factors, including the substances

whi ch according to these criteria represent the highest
ri sk along each of the coastal segnents is shown in the
t abl e bel ow
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Antal transporter, kateqorivis:
A B C D 0 SUMMA
Bottenviken: 3 I 4 S - 13
Bottenhavet: 8 4 5 i 4 32
Ostkusten: ! 9 6 17 14 47
Sydkusten: ! 5 - 42 - 46
Oresund: - 9 13 19 8 49
Vastkusten: | 27 8 21 18 75
Summa: 14 95 36 115 44 264
Tabl e 1. Nunmber of shipnents per category and coastal

segment. (Note: all figures refer to 3 nonths
period Oct-Dec 1985).

Transporterade volymer, kategorivis:

A B C D 0 SUMMA
Bot tenv.: 27 18 548 34665 19630 - 5756 1
Bottenh.: 11794 1030 9535 34277 6540 7228 1
Ostkust.: 414 9059 3120 17635 18178 50884
Sydkust.: 402 10796 - 43325 - 54523
Oresund.: - 5071 44417 45578 22412 121850
vVastkust.: 1119 63138 9296 64560 31637 155740

Summa: 16447 89642 101033 225005 78767

Tabl e 2. Quantities per category and coastal segnents.
(Note: all figures refer to 3 nonths period
Oct-Dec 1985).
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SAMMANTATTNING AV KEHIKALIURANSPORT[R . y
1 Quantity Melr ic tons 1 Number of ships
. | iloaded  iUnloaded {Total {Loading Unlaading Tot al
:IOIA_L SUMMA ! ! 191103 312576’ 503679 BI: 180’ 261
' ] 1 1 1
A - ! i !
YASTKUSTEN ! | [
‘Raoomﬂoerkﬁ;Oht1iDe;31,1985 . i
: H H : i ! J ;
UN= Nw Substerce %.f“:a,'-rmil Quantity, Metric tm' Number- of Shipments
iCat,  Iioaded  :Unloadeg no-’a'- .Loa:lma Unloadma Tota!
1€24 Sodium hydroxide D P 42467 3516 4bOlb 7; 2 <
- Steam cracked naphie i . 29349 P 7634 17 ) ot
ilight cat crecied spirit (B2 ¢ i 1e00%.  1£00% : 4, 4
i Diethylhexy! sicohal 2 . 10302 i 10302. KE L1l
1129 n-Butyraldehvde B 9160 i 916D, 3 kY
- 2298 Methyl terti-butylether D { : £55% 83585 A 3
1230. Methansl ‘0 i 5850. 8850 i 2 -
1307 Xylene C ; ! 5182 5182 * 4. 4
, | Dioctyl phtalate 0 IR ¢ 501t 8 i 8
(1300; Solvents (white spirit) {(B}! 2750: 2750 | S S
2362: Dichloroethane L i 2672. ! 2672i 2! : 2
i i il ! ] 1GARI i :
e ot SRR ol igB) 1968 35— e3e—1 - é
1063 Monoethy| emine 'C | 13461 I 1346} 2 ? 2
1299 Turpentine 1B 1152 i 1152 1 ; !
131:iCarbon disulphige £, i 1119 1119 ! i !
12941 Toluene IC i ! 1100 1100! ! 2 2
| Sodium hydrox. spent i ] 1018 1018l 1 ] !
{ Diisodecy! phtalate iD i ; 926’ 926! ; ) !
20571 Nonene B i 750 750; . 2 2
Diisoocty] phtalate 0 450 299 749 ] 1 2
Ethylene glycol D 627 627’ 2’ 2
1219: isopropy! slcohol 0 475! 475: ' 1 |
11 70! Ethanol 0 ! ] 459. 450: ! i !
1604 Ethviene diamine ¢ \ 350: 350 ] | !
1090i Acetane {0 i Y 300 300; i 1! |
1193: Methyl ethyl ketone iD \ \ 250! 250! : 2: 2
i Diethanal amine ! ' 103 ! 103: 1] 5 |
1Cor rection for combined shipments! ) . L =1 -7 -7
[ ' | Quantity, Metric tons .. Number of Ships
| Loaded  {Unicaded! Total | Loading. Unloading Total
iSUMMA t 105378 50362 155740; 41t 34 75
i . | | i [ | \
Tabl e 3. Chem cal s shipped per coastal segnent.

(3 pages)



...52__

ORESUND

_F_apportoerm Okt 1-Dec 31 IQSS

i

—

Number

UN-No! Substance I Marpol i Quantity, Metric ton< . of Sfmomentc.
iCat.  iloaded Unloaded ! Total {Loading Unloading Total
[ 1 ! ! !
1830; Sulphuricacid 1C | T 40336: 7 40336 , q 4|
1605 8id {———+—22954——4234 —27188— T—
1230’ Methanol 0 ! . 200120 20012 ’ 7 7
1 &24; Sodium hydroxige iD { 11984 11984 5 sl
'F luosilicic azig | ' ! 74651 74E5 4 4!
1303 Vinyl acetate C ! : 2946 294¢ 2 3
2212, Phendi i | 2720 2720 5. S
t Yegetable oils ‘D 1 L 2IRe  2oEn 4. 4
T | 300 Solvente whie sty R7 — A7 T
1090 Acelone 0 | - 1450: 145C: (E ]
7345 Butylecrylate D 1 T 11400 1140 E T
1173, Ethyl anelate in ! . 632 3% t i
1256, ~Solventrgphta g7 V 5761 i g%'g 11 ' 3
| {Ethyiene ghveol ) : 467: v ‘ K 1]
1 123:Butyl acetate I8 i | 353 353; i ]
1188 Ethylene glvc methyl th 1D | | 325. 529 ; 1 1
1307 Xylene iC i : 00 39’). 1 t
[SUMMA | 23350- 98500. 121850 6, 43 49
! i ; | ! | .
|
SYDKUSTEN | { \ |
Repportperiod: Okt 1-Dec 31, 1985 | ' '
! , 1 } ] { !
UN-No' Substance Marpol | Quantity, Metric tons Number of Shipments
| Cat.  ltLosded  {Unloaded! Total Loading’ Unioading Total
: { ! | ' l
| Yeaetab e oils D 5735' 27589 33324; 10: 29" 35
20SS: Styrene monomer B [ 107961 10796 ' g <
18624 Sodium  tyaroxios D &403: &40% 2 Z
iCod liver oil ) | 1598: 1598, ‘ T i
[Butyl berizy! phtalate IA i 402! 402: n K !
ISUMMA ! S735' 48788 54523’ 10 38 4

Table 3. Chemicals shipped per

coastal

segment (3 pages)
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oerusrtN STOCKHOLM OCH SODCR DAROM

ranporiper iod Ort V1 -Des

31, 1985 !

1

UN-No' Substance

iMerpo! j Quantity, Metric ton:

! Number of

Ship

ments

- 12t loaes  ‘Unloaxd! Tots! iLoading: Unlosding Tots!
1824:50dium hydroxid: ) ! 9178, 9178. i 3. 3
1 170;Ethanol I¢ i g018: 8016 i 13 13
1 805! Phosphoric acid D | 7801: 7801 l 2 2
~iCoal tar 0l i(E) 5526 | 5526 2i ' 7
t Styrene monomer B ! | 4690 4Fan & A
‘Later D i 3142 : 3142 € f S
1300.Salvents (white epirit) (B2 | 2864,  28E< €. <
1200 Etnylens glycdt D ; 1725 1728 X 3
1090 VWnite spirit 3 i rsos. SCS : k3 I
l 114 Acetone 1o ! 1260 1260 : & 4
ZY9Benzens C : gaz : 9oz K : !
294 1sopropy! alnaha 0 ; ? 8os! (s ; 2 2
ioO? Toluene iC : i 743 743 3 3
1123 ;vle-w iC i 736! 736 _2 z
72547 Butyl scetate ¢ ¢ ; 649. 649, : 2 Zi
Creosotp (cosh) s , 414 414; f K !
Propylene glyeo! [() l 5 304 304: ; K )
5B aetar 3000 360 I
2055: Mettvl ethyl ketone iD z * 232 232: ! 2! Z
‘Correction f o : combined shipments) . 412241 9: 13 13
ISUMMA | ) 9660: 50884: 38: 47
i i ! ' i i ‘ :
BOTTENHAYET , [ { i i !
Rapportoeriod: Okt 1 -Dec 3 1, 1985 | ‘ | ? | |
UN-Ng! Substance It4arpol | Quantity, Metric tons ! Number of Shipments
i ICat. }Loadad iUnloaded {Total 1Loamnql!umoaqu‘rota1
i ! i { |
1824 Sodium hydroxide iD I | 31378] 31378] ' 8i 8
! Tel oil, crude | A | 2919j 782:%1 107411 2 St 7
1129In-Butyrsidenyde R | | 9160 9160 ! 3 3
ITall oil fatty acid iC I "S100!° 2898 79981 4, 3 7
18301 Sulphur ic ecigd iIC ! ‘ 443S! 4435! P 1 !
1170 Ethanol i0 i - 3690:! 3690: : T z
1 230Methang! Q0 ‘ 2850. 28&50: | i |
1299: Turpentine {5 1030; \ 1030 1 ! i
1334!Creocate (cnal) i{£) | 995’ 999 : I !
:sunm\ | {9049 63232: 72281! 7 25 32
BOTTENVIKEN , ! | : 4
Rapportperiod Okttt -Dec 31, 1965 | | i
UN-No!Substance Marpol | Quantity, Metric tons Number of Shipments
Cat. Loaded Unloaded |{Total Loadinq;UnloadindTotal
! i
1820;Sulphuric acid C 34665 34665 4 | 4
1824!Sodium hydroxide b 119630 19630; ) 5i S
Tsll 0il, crude A 2718 2718 3 2
1299! Turpentine B 548 - 548 1 i
SUMMA 379311 19630| S7561 -8 ‘5[ 13
2 A .
Table 3. Chemicals shipped per coastal segment (3 pages)




-54-

Transportation pattern for category A
substances to and from Swedi sh ports

based

year

(figures indicate tons per
on Oct-Dec 1985 statistics).

Fig.
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(\\ s
=

Transportation pattern for category B
substances to and from Swedish ports
(figures indicate tons per year based
on Oct-Dec 1985 statistics).
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Fig. 3. Transportation pattern for category C
substances to and from Swedish ports
(figures indicate tons per year based
on Oct-Dec 1985 statistics).
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Fig. 4. Transportation pattern for category D
substances to and from Swedi sh ports
(figures indicate tons per year based
on Oct-Dec 1985 statistics).
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oastal tatistical Highes azard fac r
egment umber of Substance significan [ Proper | Highest Largest quantity
ccidents per (biggest in- spill ties i1| number of moved (largest
ear with out- |dividual par- water shfpments individual ship-
low of cel in paren- ment in paren-
hemicals thesis) thesis)
est Coast 0,10 dicloroethane 70 sinks steam cracke sodium
(1400) naphta hydroxide {8000}
steam cracked steam cracked
naphta (3000) 10 floats | sodium naphta (3000)
hydroxide light cat.
cracked spirit
(10000}
resund 0,09 sulphuric 1200 mixes sodium sodium :
the Sound) acid (10000) hydroxide hydroxide {6000)
sulphuric
acid (10000}
sodium 500 mixes phenol phosphoric
hydroxide acid (6000) i
{8002
South Coast 0.13 tall oil (900) 50 floats | veg. oil sodium
styrene (3000) 90 floats | sodium hydroxide
sulphuric hydroxide (8000)
acid (10000) 1200 mixes styrene veg. oil (2000)
tar oil (3000) 140 sinks phosphoric
acid (6000)
ast Coast 0,09 tall oil (900) 50 floats | veg. oil sodium
sulphuric 1200 mixes sodium hydroxide
acid (10000) hydroxide (8000)
tar oil (3000) 140 sinks tall oil sulphuric
styrene (120 60 floats fatty acid acid (100001
creosote (1000 5 sinks veg. o1l (1000)
utf of 0.05 tall oil (1700 70 floats | sodium sodium ,
othnia sulphuric hydroxide hydroxide (8000
acid (10000) 1200 mixes tall ofl sulphuric
creosote (1000 10 sinks sulphuric acid (10000)
acid tall oil (1000)
List of substances representing the highest conbined

ri sk factor

as transported along the Swedish coasts.
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2.3 DISCUSSIONS (SESSION 2)

The main disucssion was centred around the approach in
assigning ship type to different categories. For exanple
some categories A and B cargoes were allowed to be carried
in type Ill ships while a category C cargo was required

to be carried in a type Il ship. The Chemical Codes require
type | ship for products wth severe environnental hazards
and MARPOL assigns category A to substances presenting

a major hazard to the environnment. The present rationale
could not be considered logical if it was the marine

envi ronment we were protecting.

There was a general agreenent that the | MD categorization
and containment rationale cannot be used for planning
contingencies involving spills of noxious |iquid substances
in sensitive marine environment as that of the Baltic Sea.
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SECTION C

SESSION 3: OIL-LIKE SUBSTANCES

3.1 Measurenment of oil-like substances by oil content
met ers.

M. Jarl Jaatinen
Research Manager
SLO GROUP Fi nl and
VANTAA

FI NLAND

and

M. Pentti Niemeld
Tech.lic. Senior Research Engi neer

Techni cal Research Centre of Finland
HELSI NKI
FI NLAND

3.2 D scussi on on Session 3.
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3.1 MEASUREMENT OF OIL-LIKE SUBSTANCES BY OIL CONTENT

5 471709C

METERS

Noxi ous |iquid substances designated in Annex Il of the
MARPOL 73/78 convention as falling under Category C or

D and identified as oil-like substances may be carried
in an oil tanker.

One criterion is, that the ship is equipped with an oi
content neter approved by the Administration for use
in nmonitoring the oil-like substances to be carried.

No approval procedure or test-specification for this

kind of neters has however been specified by I MO Nor
is there any laboratory standard specified to nmeasure
those oil-like substances carried.

A L- LI KE SUBSTANCES

There are 16 groups of oil-like substances of Category
C, classed as slightly toxic and listed in Regulation
14 of Annex Il. The corresponding nunber of Category D

non-toxi ¢ substances in 9 groups /1/.

The greater proportion of the oil-like substances are
aromates or olefines, that is substances derived from
crude oils, which differ radically from the oils and
products defined in Annex | of MARPOL 73/78.

As a result these oil-like substances will not be
registered by oil content neters specified in the IMO
Resolution A 586 (14). Nor can these Substances be
measured by the IMO | aboratory standard using IR-

spectrophotonetry at 2930 crt .
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SELECTION CRITERIA

The I MO-selection criteria for oil-like substances /2/
requires a solubility of less than 0.1% corresponding
to a concentration of 1000 ppm of the substance. This
figure is however sone two decades greater than the
sensitivity required for oil discharge nonitoring
according to MARPOL Annex 1.

As the neters installed on board the majority of tankers
cannot nmneasure dissolved matter, consequently no oil-

i ke substances may be transported by the oil-tanker
fleet.

It mght also be noted, that restricting the oil-like
substances to hydrocarbons, |eaves out polar substances
from the scope of this regulation

CERTI FI CATI ON

The denmand that the oil-like substances has to be
nonitored by an oil content neter approved for the
specific substances to be carried |eaves the

Admi nistrations w thout much guidance. No such
certification procedure is so far being witten by
t he MEPC of | MO

W therefore propose a working group to be set up to
define test procedures for oil content neters to

ensure conpatibility with Annex |l requirenents.

ANALYTI C RESEARCH

To assess the |aboratory measurnment properties of oil-
i ke substances, a representative set of these subtances
was measured against three standards, used or proposed
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for oil measurenent, all using the |IR-absorption nethod:

The I MO standard: A.586(14) conprising:
Met hyl ene CH2 at 2930 cm

The Nordic Standard: Oig. SWE-SS 01 81 45
Met hyl ene CH, at 2925 em™ 1

Met hyl CH; at 2960 cm-1

The SO draft proposal Standard: TC 147/SC2/WG 15
Met hyl ene CH, at 2930 cm-1

Met hyl CH, at 2960 cm-1
Aromates CH at 3030 cm-1

As can be seen from the Table /3/, conprising the relative
absorbancies of the neasured oil-like substances, there
was a spred of 0.11 to 3.80 of the absorbancies using

the I MO specified |aboratory neasuring nethod of Annex I.
This gives a max/mn ratio of the relative responses

of 35, which would be unsatisfactory as a general
nmeasuring standard.

The sane would be the case for the Nordic Standard, wth
a nmax/mn ratio of 22.

Wth the I R-absorption nmethod now proposed by the
International Standardization O ganization ISO, the
max/ mn ratio of the relative responses is down to 3.8
whi ch gives a reasonable correlation to the results
obtained, considering the differing physical properties
of the oil-like substances neasured.

LABORATORY VERI FI CATI ON

Qur neasurenments of the oil-like substances seens to
indicate, that the |R-absorption neasurenent nethod as
proposed by the 1SO would be well adapted for |aboratory
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neasurenents/verification of these substances. It should
however be noted, that no method so far is specified

by MO for the oil-like substances

W therefore propose a working group to specify a

| aboratory test nmethod for the oil-Ilike substances
based on the 1S0 draft standard proposal, using IR-
absorption at three wavel engths.




APPENDI X 1
MARPCL 73/78

A L- LI KE SUBSTANCES

CATEGCORY C SUBSTANCES

Cycl ohexane

p- Cynene

D et hyl benzene
D pent ene
Dodecyl benzene

Et hyl benzene

Hept ene (m xed i soners)

| - Hexene

2- Met hyl - 1- Pent ene
n- Pent ane
Pent enes,
Phenyl xyl yl et hane
Propyl ene di ner

all isomers

Tetrahydro naphtal ene
Tol uene
Xyl ene

CATEGORY D SUBSTANCES
Alkyl (C9-Cl17) benzene
But ene ol i goner

Di i sopropyl
Dodecane

Et hyl cycl ohexane

| sopent ane

Nonane

Cct ane

n-Paraffins C10-C20

ANNEX | |

napht hal ene
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REGULATI ON 14

straight or branched



APPENDI X 2
MARPOL 73/78 ANNEX | | REGULATI ON 14

A L- LI KE SUBSTANCES
SELECTI ON CRI TERI A

1. The substance's mass density (specific gravity)
is less than 1.0 at 20°C;

2. The substance's solubility in seawater at 20°C is
|l ess than 0.1 per cent;

3. The substance is a hydrocarbon

4. The substance can be nonitored by an oil content
nmeter required by Regulation 15 of Annex | of
MARPOL 73/78;

5. In the case of Category C substances, ship type
requirenent, as specified by the Bul k Chem cal or
International Bulk Chem cal Codes, is type 3; and

6. The substance is not regulated by the Bul k Chem ca
or International Bulk Chem cal Codes for safety
purposes as indicated in Chapters VI and 17 of
t hese codes.

*In approving an oil discharge nonitoring and contro
system for the purpose of this Regulation, the

Adm nistration ensure through tests that the system
can nonitor concentrations of each oil-like substance
in conformty wth the Recommendation on Internationa
Performance Specifications for GOly-Water Separating
Equi prent and O Content Meters adopted by the

O gani zation by resolution A.393(X), as anended by
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MEPC 24 (22), Annex 2, or Revised Cuidelines and
Specifications for Ol Discharge Mnitoring and Control

Systens for G| Tankers, Resolution A.586(14), as anended
by Resolution MEPC 24(22), Annex 1.
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Measuring nethod IMO Nor di ¢ IS0

Cycl ohexane 3.80 2.30 1.10
Et hyl benzene 0.31 0. 44 1.10
n- Pent ane 2.00 2.70 1.90
Tet rahydro napht hal ene 0.79 0.51 0.50
Tol uene 0.11 0.12 1.00
Xyl ene nitration grade 0.21 0. 25 0.75
Dodecane 1.80 1.56 0.90
Cct ane 1.70 1.70 1.10
Max/ mn ratio 35 22 3.8




3,2 DISCUSSIONS (SESSION 3)

From the discussions it could be concluded that the

I MO Guidelines on testing of oil content nmeters could

not be applied without certain classification for testing
of oil-like chemcals. The nobst inportant aspect which

had been left wide open to interpretation was the standard
nmet hod of determ ning the amount of substance in the

grab sample. For oil, the infrared absorption technique
using a standard wavelength is specified in the Cuidelines.
Such a nmethod was not specified in the present Guidelines
for the oil-like chem cals.

Doubts were expressed regarding the ability of neters
based on turbidity neasurenent principles to be able

to detect oil-like substance; these being soluble in
water up to hundreds of ppm A very conplex neter using
nore than one wavelength in the IR band could fulfi

the need but its developnent in the absence of a detailed
specification from | MO woul d be del ayed
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SECTION D

SESSION 4: EXPERINCES GAINED FROM IMPLEMENTATION OF
REGULATION 50F ANNEX IV OF THE HELSINKI CONVENTI ON

4.1 I npact of new regul ations on new and existing
ships and the need for reception facilities.

M. Kari Sauri
Neste Oy, Shipping
Kei | ani em

SF- 02150 ESPQO

FI NLAND

4.2 10nonths after inplenmentation of Regulation 5
- a success?

M. Jlirgen Warnecke

Head of Chartering and Operations,
John T. Essberger

HAVBURG

FEDERAL REPUBLI C OF GERMANY

4.3 Ship's personnel's experiences in inplenmenting
some of the requirenents of MARPCOL 73/78 and
Regul ation 5 of Annex IV of the Helsinki Convention.

M. |lkka Pelli
Captain

Neste Oy, Shipping
Kei | ani em

SF- 02150 ESPOO

FI NLAND
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Practical experiences gained in the determ nation
of cargo residue quantities on chem cal tankers.

M. F. Westphdlinger

CGer mansi cher LI oyd

HAMBURG

FEDERAL REPUBLI C OF GERMANY

D scussi ons on Session 4.
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4.1 IMPACT OF NEW REGULATIONS ON NEW AND EXISTING SHIPS AND
THE NEED FOR RECEPTION FACILITIES

THE | MPACT OF NEW REGULATIONS ON EXI STI NG SHI PS

Existing ship, in this paper, is defined a bulk chem ca
carrier constructed before July, 1986.

Accordingly all bulk chemcal ships in the market can
be considered as existing ships.

Exi sting ships can be divided into three different
cat egori es:

Oiginal chemcal ship; a conventional tanker in
specialized service.

The second generation of chem cal tankers were
devel oped due to the denmands of nore feasible and
econonmi cal tankers, as well as due to the need

to carry an increased nunber of high quality
products in the 60’s.

Accordingly tankers were converted by construction
of multiple punping and piping arrangenments, cargo
segregations, inproved tank bul khead coatings, etc.

The third generation of chem cal tankers.

These tankers are built to satisfy the requirenents
of chemcal transport and the Bul k Chem cal Code,
fulfilling the requirenments of Types Il and |11,
some ships also type |

Some features:
doubl e bottom
doubl e skin (Type I and I1)
subnerged cargo punps in each cargo tank
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separate cargo line for each tank

often 30-50% of tank capacity stainless stee
sone built for dedicated trades or for special
products only.

The fourth generation of chem cal tankers are now under
construction, some of which are already in service
(Essberger, Stolt N elsen). These ships can be considered
as New Ships even if their keel was |laid before 1st of
July, 1986, as they are constructed to fulfil all NMARPOL
Annex |1 requirenents.

THE FUTURE OF EXI STI NG SHI PS

Now, in the chemcal trade, the original chem cal tankers
and second generation chem cal tankers are very near
the end of their feasible service-life.

In the case of long term transport contracts wth easy
chemcals (Cat. C chemcals), sone of these ships may
be able to operate until 1994.

Many product tankers constructed after 1980 fulfil the
I MO Type |11 chem cal class.

These product/chemcal carriers are nostly fitted with
deepwell punps, one in each tank

Their high standard of stripping efficiency and |ine
enptyi ng systens can easily reach 0,3 m3 or 0,9 m3
residue quantities. In tests, some ships have been able

to reach 0,1 m3, without any difficulties.

These "hybrid" ships are threatening the markets of
original and second generation chem cal ships.
Accordingly the future of these |ess devel oped ships
can be foreseen as weak.
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As | nmentioned earlier, the third generation chem ca
tankers are originally built to the code. Mst tankers
in this class neet the MARPCL Annex Il requirenments

wi t hout any inprovenents. Residue quantities of 0,3 m
and 0,1 n’ are very realistic and easily achieved.

3

Third generation chem cal tankers are very close to

the New Ships i.e. fourth generation chem cal tankers.
Accordingly the chemcal trade nmarket will be dom nated
by these vessels.

NEED FOR RECEPTI ON FACI LI TI ES

Reg. 7 (1) (a)

"Cargo |oading and unl oading ports and term nals shal
have facilities adequate for reception w thout undue
delay to ships, of such residues and m xtures containing
noxi ous |iquid subtances as would remain for disposa
from ships carrying them as a consequence of the
application" of Annex I11I.

The eastern part of the GQulf of Finland could be
considered as a very special and sensitive area from

the environnmental point of view The distance of 12 mles
from nearest land and the required depth of 25 m are

the two inportant requirenents that cannot be applied

in this area

These two requirenents, already by thenselves, forbid

di schargi ng any noxious |iquid substances into the sea,
and increase drastically the need of reception facilities
in the ports situated east of Helsinki, including the
city proper.

The ports in this area should be provided with well-
desi gned and spaci ous enought facilities that allow
ships after unloading to |leave the port in a product
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clean condition, or in case of full back |oading |eave
the port wthout any residues of previous cargo, or
residues that pollute Mddle Baltic or the North Sea.

Al so products |oaded on regular bases require reception
facilities in the port areas. According to the spirit
of MARPOL Annex |l the unloading ports are stressed in
i nportance. However, at the sane tine, the problens in
| oading ports rising from slops are forgotten, nanely
the m xtures/conmpounds (several grades) that are |oaded
in the port of Ham na and also partly in the port of

Kot ka.

Shi powners are waiting for measures concerning the
reception facilities from the part of admnistration
harbour authorities, receivers and shippers. Wen the
guestion of handling noxious |iquid substances rises,

it is surprising that the marine environnental protection
agency and shipping industry are going hand in hand.
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4,210 MONTHS AFTER IMPLEMENTATION OF REGULATION 5 -
A SUCCESS?

The Chem cal Shipping Industry has experienced a nost
dramati c change during the last 10 years caused by the

i npl emrentation of international regulations. Wth the
code for the construction and equi pnent of ships carrying
dangerous chemcals in bulk mninmm constructiona

requi rements were inplenmented which have led to a

conpl ete new generation of chem cal tankers. Vast
amounts had to be invested in new ships or, as a m ninmum
in conversion of existing vessels. However, shipowners
have done this deliberately, because they wanted to

i nprove standard of their vessels, both in safety and
efficiency. The result of the latter is that shippping
of liquid chemcals in bulk over sea is the safest neans
of transport of all the varieties avail able.

Shi powners have al so been very nuch in favour of the

i mpl enentation of MARPCL Convention, |ast not | east
because the |egal uncertainty about disposal of any
residues or washings is internationally brought to an
end. It is, however, causing another big investnent to
shi powners. The association of European Coastal Chem ca
Tanker Omers, known as ECCTO - in which 34 owners from
13 European countries wth about 120 tankers totalling
nore than 500 000 tdw have organi zed thenselves - has
evaluated that by the inplenentation of Annex |l about
95% of the chem cal tankers conply with the requirenents,
and by then owners will have spent nore than 3 mllion
dollars for it. Only mv conpany which | represent has
been paying nore than 1m Deutschmarks counting for MARPCL
The latter conprises full conpliance as required as from
1994 for 8 existing ships, as well as two newbuil di ngs
which are built in accordance with the |1BC code. The
latter two vessels have proven to have a residue content
of between 15 and 32 litres per tank.



6 471709C

_77_

If one, however, only assunes the permssible difference
of 200 litres per tank for IBC code built as conpared
with BCH code these vessels wth their 16 tanks do

di scharge 180 m> nore cargo in an average of about 56
voyages per anno. The receiver of the cargo is having
the commercial benefit while the substance itself cannot

penetrate the sea.

Wth all these efforts in mnd shipowners cannot under-
stand, and even in odd cases find it hard to not get
enotional, when charterers and/or receivers are so
reluctant to receive the slops generated from the
mandatory prewash which is only necessary for a mnor
nunber of products anyway. Qur conpany, for instance,

had all vessels, including those flying the British flag
complying with the regulations as from the 1st of January,
1986, except that the P&A manual was not approved before
sonmetine between April and June. Qur instructions to the
vessels' masters was to strictly adhere to the regulation
but it seened to nme that there was not many el se vessels
complying as well.

As a conpany we have lost quite a nunber of voyages
to others who did not, respectively did not n e e d
to conply with the regulations. | may here nmention a
few of nmy own experiences gathered:

I) Wien in May 86 a vessel was fixed to discharge
a Category B product in a Baltic port, and the
guestion of mandatory prewash was raised, the
answer given by the receiver was that our vessel
was the 5th since January this year and none of
the owners of the other vessels had ever cone up
with that request.

I1) At another place our vessels have been discharging
pure phenol since many years, and as the receiver
uses the phenol as an aqueous solution, the ships
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were delivered a certain anount of water for
cleaning and delivery to the shore. The receivers'
advantage was to receive even the |ast drop of
cargo, the vessels' advantage was it had no di sposa
problens. In other words, the ships have been doing
a prewash long before the expression as such was
known in today's interpretation. It happened this
summer that at exactly this port a phenol cargo

was to be discharged for Continental charterers,

but to other receivers. Mndatory prewash was
absolutely new to the charterer. My offer to talk
to the installation, of whom | knew consune pheno
as an aqueous solution was rejected. My offer to
take the slops outside the Baltic Sea Area, provided
the mandatory prewash and subsequent transfer of
washings into a dedicated tank is surveyed and
confirnmed in vessels' cargo record book was al so
rejected, sinply because it was so nuch easier

to fix another ship of a non-Baltic flag, whose
owner was right to not conply.

In another case a vessel was fixed to discharge
Category B product in a Baltic port. Lengthy

di scussions led to the conclusion that the vessel
had to perform the nandatory prewash after

conpl etion of discharge, but to keep the sl ops

So generated in a dedicated tank for disposa
outside the Baltic. Wwen the ship eventually

di scharged her cargo the master of the vesse

was told by the jetty master that he did not
understand why the vessel had to take the washings
for disposal outside the Baltic as there was anple
reception facility at the termnal free of charge.
It seens to have been a conmmuni cation problem
internally between chartering office and his own
di scharge jetty.

At the end of 1984 | did ask all Baltic port
authorities in whose ports our ships discharge
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about their readiness to receive tank washings
generated from the mandatory prewash. One harbour
master advised ne via the agent that the vol une

of "B"-products discharged in that particular port
was too small to justify a reception facility. |
know, however, that the cargo in question has been
di scharged in that port-during this year, and that
mandat ory prewash and reception facility has not
been even discussed.

The aforenentioned, | believe, is evidence enough to
prove that the Regulation 5 for the tine being has

worked as a flag discrimnation to vessels which had

to conply, rather than protect those who follow the rules.

Al though | could, | amnot going to bore you any | onger
with nore sad experiences. | nust confess, and happily
enough, in the major ports - at least as far as ny
experience is concerned - charterers and receivers have
readily co-operated. The mandatory prewash could be
perforned. In either case the vessel has to keep the
prewash slops on board for disposal outside the Baltic
Sea. In one case the receiver of a "C"-product has even
accepted to receive the washings which is helpful in
narrow waters where there is not nuch room left for the
di scharge into the sea.

Uncertainties exist still about the question of who

is doing the survey of a mandatory prewash. So far we

had surveyors from the national authorities, independent
cargo surveyors or, in absence of both, even the cargo
recei ver who surveyed and confirnmed that prewash had

been done in conpliance with the regulations in the Cargo
Recor d Book.

Further concern to shipowners nust be the |ack of proper
port regulations for the performance of mandatory prewash
Wereas at the beginning there were runors about very
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stringent, if not prohibitive, rules, | mnust say, wherever
we did a mandatory prewash, it worked practicable and
smoothly. Still, a confirmation that practicable rules

are inplenmented by port authorities would be hel pful

Al so from shipowner's point of view the term "12 nm from
the nearest land" is open for further interpretation
I's the mnimum di stance to be physically 12 nm from
the nearest |land or should one add 9 nmto the norma
territory zones which include 3 mles of the sea? Is
any small island or nacked rock considered to be "land"?

The question of who is reponsible for the ultimte

di sposal of any slops, be it from nandatory prewash or
from any reception for comercial reason, does not seem
to have been discussed within MEPC. One can only assune
it varies from country to country in accordance wth
the prevailing national |egislation.

Al t hough anmended many tinmes already, the list of noxious
liquid substances still is not conplete. Mny products
which are not just straight run chemcals, but an

adm xture of various chem cals - and preferably shipped
under a trade nanme - give reason for concern. It is
little help to say that products not listed are not
allowed to be shipped over sea. They may find other
nmeans of transport, which could result in the fact that
the shipping industry is losing business in hard tines,
while the product is noved sonewhere where its presence
is causing much nore danger to people and environnent.

O great concern to shipowners is the lack of reception
facilities for products for which a prewash is not
mandatory. Initially Regulation 7 of Annex |l sinply
stipulated that the Governnents are to ensure that
reception facilities are nmade available according to
the needs of ships w thout undue del ay.
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Later one had to realize that - because of the too

many different chemcals involved from which slops are
generated - this would have to beconme an exerci se which
sinmply could not work, neither operationally nor
financially. As a consequence efficient stripping has
been made mandatory to ships. The idea for this was
that reception facilities wll not be needed, unless

a prewash is nmandatory.

In this connection MEPC has made reconmendations to

ports and termnals which besides stating the estimates
of volunmes of residue/water mxtures for the various
categories and types clearly says that no port or termna
IS required to receive any slops containing substances
,éther than those handled by the port or termnal. Nor

is it compulsory for the port or termnal to receive

sl ops other than from those substances for which a
prewash is nmandatory.

What, however, is a master of a vessel supposed to do,
if his vessel discharged a product categorized "C" in
Hel sinki and is to reload at Ham na? O a vessel

di scharges a "C'-product at Turku and is to reload at
S6derhamn? Acording to recommendati ons of NMEPC neither
port is supposed to provide a reception facility. The
master of the vessel departes the vessel in good faith
to do the tank cleaning en route while disposing of the
tank washings within the about 125 nm where a disposa
of tank washings resulting from a product categorized
"c" is permtted. Unexpected, however, while the vesse
is en route bad weather prevents the vessel from doing
the m ni mum speed of 7 knots. The master is all of a
sudden in a difficult situation, because he cannot get
rid of the tank washings, and nust keep the slops on
boar d.

The result is that:
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1. The vessel will not be able to nmake up its charter
commtnment. This can cause exorbitant commerci a
penal ties.

2. It becones even nore critical, if because of

the presence of a mnor anount of slops and a
necessary restowage of cargo, the surviva
stability as required under the BCH, respectively
| BCG-code is not any |onger maintained.

Further MEPC stipulates that determ ning the capacity
of reception facilities, no allowances need be nade
for mal functions of the vessel's equipnent.

Mal functions, however, do happen. Wat is a solution
to this?

To find an answer to the question raised at the

begi nning of ny lecture wether the inplenentation of
Regul ation 5 has been a success or not froma ship
operator's view, please allow ne to get to the

foll owi ng concl usi on

It has not been a success y e t, mainly because HELCOV
in a relatively small trading area, caused such a
significant change in trading pattern at a tinme when
the rest of the world only started to prepare itself

for the inplenentation of Annex II.

We hope for April 1937, when the Annex |l of MARPOL
comes into force worldwi de, while then the Baltic is
no difference other than it is a special area.

Shi powners believe in the system but they nust be given
t he opportunity to conply.

This includes that reception facilities are nade
avail able, at least for substances for which prewash
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is mandatory. Owners have prepared the tool, but their
efforts is in vain, if not the shore is doing its part

of the duty. The conpliance of al I vessels is a nust.
I must also confess that governnmental control over strict
adherence is necessary, because it cannot be in anyone's
interest, if an owner, while seeking a comerci al
advantage, is bending the rules.

Last not |east conpliance nust be practicable, otherw se
one nust fear that traditional seaborne transport wll
change from troubl ed shipping industry to shore based
transportation which would be counter-productive, and,
from environnental viewpoint, is detrinmental in so far
as transportation is being done where one sinply does
not want to have it, and where hazard is increased.



- 84-

4,3 SHIP'S PERSONNEL'S EXPERIENCE IN IMPLEMENTING SOME OF
THE REQUIREMENTS OF MARPOL 7/3/78 AND REGULATION 5 OF
ANNEX IV TO THE HELSINKI CONVENTION

PERFORM NG THE EFFI Cl ENT STRI PPI NG TESTS

The Efficient Stripping Test will denonstrate, to the
Adm ni stration, Shipower and the Ship's Crew, the

fol I ow ng:

1. The anmount of cargo remaining after unloading and
stri ppi ng.

2. The test will also denonstrate the crew s

capability of using to advantage /the installed
unl oadi ng and stripping equipnment in the ship.

During normal unloading, the above nentioned points do
play the main roles while stripping the tanks to the
required quantities.

The results of the first point will denonstrate nunerica
facts, which will help us tordefine the potenti al
environnmental -pollution risks of the ship, as well as
denonstrate the level of fitness and condition of the
ship as a carrier of noxious substances.

The results of the second point will help us in
identifying factors which can vary from one situation
to another. Naturally, during official testing
situations the crews ability to manipulate the

equi prrent will influence the end-result of the test,
nanely, the capacity of the ship's unloading equipnent.

Prior performng the Efficient Stripping Test the crew
has to pay attention to the follow ng factors:
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1. Techni cal soundness of the cargo handling equipnent.
2. The extent to which the crew can manipul at e/t ake
t he advantage of above nentioned cargo handling
equi prrent .
3. Confirm that enough crew nenbers are present

during the testing situation

Wiile the testing is performed, the cargo officer is
in charge and at |east two seanen including the pump-
man, have to be present.

During testing the owner's representative will also be
present.

The representative of the admnistration is present,
in order to verfiy that the test has been conducted properly
and he will also conduct the final neasurenents.

1. The execution of the test is quite tine consum ng.
The tank is filled with water to a sufficient |evel
in order to carry out normal end of unloading
procedures. The water is then punped out to the
shore or into another tank, maintaining a back
pressure of 1 Bar at the manifold. However, it
shoul d be noted that the back pressure will not
affect the level of stripping performance. After
the remaining water is renoved from the tank
suction well, and fromthe pipeline, as well as
from punp to manifold and neasured. The operation
is repeated according to the nunber of different
tanks. From this we can conclude that the nunber

of tanks will affect the tine spent on the testing
operations: the nore nunber of tanks, the |onger
will the testing operation take tinme and vice versa.

Note simlar tanks.



- 86-

2. The accuracy required of neasurenents wll also
affect to the tinme required by the test.

3. Additionally, the testing tinme required is
dependent on the ship-crews skill in manipulating
t he equi pnent and their diligence during the
oper ati ons.

PREPARI NG THE P&A NMANUAL | N CO OPERATI ON W TH SHI POANER,
ADM NI STRATI ON AND OTHER | NTERESTED PARTI ES

In order to prepare a Manual neeting the specifications/
regul ations of the IMO to the mnutest detail al
information on the technical characteristics, procedures
and practices of the ship have to be gathered carefully.
Accordingly resources of one single individual can be

in no manner sufficient, even if one has all the
practical know edge and skills required.

Wil e preparing P& Manuals for four types of ships,
| realised how inportant it was to receive assistance
and information from followi ng participants:

1. The crew nenbers who were involved in the test,
as well as the inputs of other non-participating
cr ew nenber s

- Actual information on the nethods of procedures

- Information on the functional aspects of the
different cargo handling systens, their
functional soundness and information on the
possi bl e changes.

- Information concerning nmatters appearing during
the practical side of performng the Efficient
Stripping Test.
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2. Shi powner :

- The help of gathering the needed resources
whil e preparing the | MO Manual.

- Omer wll obtain the valid I MO Regul ations.

- The assistance of the Technical Division of
t he Owner.

3. Adm ni strati on:

Drafts of the Manuals prepared by | M

The Survey Report of the Efficient Stripping
Test .

Revi sion of the Manual and possible proposals

for changes.

Fi nal approval of the Manual.

Normal |y, the conmposing and witing of the P& Manual

is a collaboration between the practical know edge and
information in the ship and between the technical know-
how and expertise of the Omer's Shipping Departmnent.
These two information sources will help in producing
the I MO Manual which the crews and other superintendents
will find easy to understand and foll ow
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4,4 PRACTICAL EXPERIENCES GAINED IN THE DETERMINATION OF
CARGO RESIDUE QUANTITIES ON CHEMICAL TANKERS

1. I NTRODUCTI ON

Once Annex |l of the MARPOL Convention will have entered
into force on April 6, 1987, all ships carrying noxious
liquid substances in bulk will have to be provided wth
an NLS Certificate or a corresponding | MO Fitness
Certificate. This certificate will be issued by the

Adm nistration of the' flag state, provided conpliance
with the requirenments< of the Convention will have been

established and confirnmed by an initial survey.

The table in Figure 1 contains the requirenents to be
met by these ships.

As you can see, in the case of Category B and C chemcals
the residue quantities remaining in the cargo tanks and
associ ated piping system after unloading nust not exceed
certain maxi mum val ues. These are:

For new ships built after 1st July 1986
0,1 m3 per tank for Category B substances
0,3 m3 per tank " " C "

For existing ships, built before the above date
0,3 m3 per tank for Category B substances
0,9 m3 per tank " " C "

The val ues nentioned nmay be exceeded by 50 1 as agreed
measuring tol erance.

Since, as a rule, chemcal tankers carry a great variety
of substances, the residue quantities stipulated for
Category B nust be adhered to. On board existing ships



the residue quantities permtted may until 1994 be |arger
(1 m3 per tank). However, as this inplies increased
expenditure for cleaning and nore restrictions for

di scharge procedures, 0,3 > per tank + 50 1 should be
aimed at.

Germani scher Ll oyd and See-Berufsgenossenschaft interpret
the Cuidelines for Surveys established by | MO under
Resol ution MEPC 25(23) such that the certification

according to Annex Il shall be performed by follow ng
st eps

1. Assessnment of residue quantities

2. Preparation of the P&A Manual and approval by the

Adm ni stration

3. Final initial survey on board for verifying,
whet her all equipnment required (e.g. for ventilating
and tank washing) is available on board and in
conpliance wth the approved P& Manual .

Resi due quantities are to be determned by an "Efficient
Stripping Test" laid dowmn by MO The test nmethod is
described in detail in Appendix A to the "Standards for
Procedures and Arrangenents for the D scharge of Noxious
Li qui d Substances". According thereto a test is to be
perforned using water, with the ship in gas-free
condi ti on.

The Efficient Stripping Test is the nost inportant step
in the approval procedure required for obtaining the
NLS Certificate and/or the Certificate for Fitness.

The reason why the test is so inportant is that reaching
of the values of residue quantities stated above is
absolutely necessary for a ship, after 6.4.1987, to be
permtted to carry chemcals. Apart from this, the
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results obtained are required for preparation of the

P&A Manual, since - as already nentioned - the discharge
procedures will differ considerably, if the higher
residue values admtted until 1994 are reached only.

In view of the crucial inportance of the Efficient
Stripping Test it is strongly recommended that the test
on existing ships should be perforned at as early a

date as possible, as the P&A Manual cannot be prepared
until after the test.

SOVE REMARKS ON THE PERFORVANCE OF EFFI CI ENT STRI PPI NG
TESTS

As already nentioned the details of the test procedure
are outlined in Appendix A of the "Standards for
Procedures and Arrangenents” established by |IMD

| take it that this test procedure is generally known.
The following remarks are intended to serve as

suppl enentary information.

SELECTI ON OF TANKS TO BE TESTED

According to the I MO Standards, testing of tanks nay
be dispensed with if they are regarded as being simlar
to tanks having already been tested.

On the basis of the tests perforned by Germani scher LI oyd
to date we have found that the quantity of cargo residue
remaining in a tank depends in particular on the
followi ng factors:

(a) Tank configuration in the aft tank part
(b) Size and arrangenent of punp suction wells
(c) Type and | ocation of punp and pipe routing

(d) Location and size of pipes
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Wth (c) and (d) being the same, the larger residue
quantities remain always in the pipes running from the
aft body to am dships (uphill).

In view of these findings we have recognized such tanks
as being simlar, in the case of which conditions (a)

- (c) are nmet and pipes are 'in respect of (d) laid nore
unfavourably, even if the tank length and configuration
in the forward part are not identical.

Taking into account these criteria, as a rule, about
50% of all cargo tanks of chem cal tankers w Il have
to be tested; the others may be considered to be simlar

On board sister ships, in agreenent with various
Adm ni strations, approx. 25% of the cargo tanks, but
not less than 3 tanks, were tested by Gernmanischer LIoyd

It is pointed out that tests of "simlar tanks" should
only be dispensed with if by the surveyor states that
punpi ng and piping systens of untested tanks are in good
operational condition. Statenents based on a thorough
external inspection have been accepted for this purpose.

MAI NTENANCE OF BACK PRESSURE

According to IMD test requirenents, a hose of 10 min
hei ght or a constant pressure valve is to be provided
at the manifold for maintaining a back pressure of 1
bar (10 m W5 during the test. Both nethods were

enpl oyed: no practical problens arose. Even though no
guantitative conparison was drawn between the results
of both nmethods, it appears that fitting of a constant
pressure valve results in smaller residue quantities
in the tanks.
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MEASUREMENTS PERFORMED AND RESULTS

The Efficient Stripping Tests described bel ow were
carried out on board existing ships with conventiona

pi ping and tank systens. Special stripping systens which
are offered on the market have not been considered in
this article. However, all'piping systens were equipped
with relevant connections for air or inert gas blow ng
behi nd the discharge valves of the cargo punps.

The systens enployed on board the ships tested can be
subdi vided into two main groups:

A Ships wth central punp room and screw displ acenent
punps.
B. Ships with deep-well punps, i.e. each tank is

provided with a cargo punp and piping system
allocated to it.

Results of some Efficient Stripping Tests are presented
below. It is our view that these nmeasurenents nmay be
considered to be representative in principle for other
ships with conparable systens.

I should like to thank the shipowners for having nade
avail able to us the docunentation and for having agreed
to publication of the results.

MEASUREMENTS ON BOARD SH PS OF GROUP A

3.1.1 MW LENG
Figure 2 shows the general arrangenent of the vessel
It is equipped with 6 wing tanks each and 5 centre tanks.

The cargo piping and punp system are shown in Figures
3 to 5.
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When nerely | ooking at piping systens of this kind, one
can see that in view of the existing |arge pipe
dianmeters (in this case DN 350) and the punp filters

on the suction side substantial residue quantities wll
remain in the pipings. Therefore, it is not to be
expected, that the values of residue quantities
stipulated will be reached w thout providing additiona
neasures. For this reason, on board the ship considered
as well as on board a nunber of simlar ships, an

addi tional small screw di splacenent stripping punp was
installed. This punp is capable of being connected to
each piping system by spool pieces and of discharging
the remaining residue quantities through a separate
smal | -di aneter (DN 40) pi pe. This pipe was connected
separately onshore or behind the valves at the

mani folds (Fig. 5).

The tables Figures 6.1-6.3 show the results of the test,
which were taken from the test protocol of the ship
shown.

It can be seen that no residue quantities were renaining
in the tanks, due to the excellent suction effect of

the screw displacenent punps and the small suction pipe
in each tank. Although additional |ine blowi ng was not
effected on board this ship, residues in the piping
were extrenely low due to the stripping system

QG her tests on ships with conparable cargo systens
general ly have shown that conpared with residues in the
cargo tanks, the residue quantities in the piping
systens are nore substantial. Residues in cargo tanks
if at all were found to remain in the suction wells
only or at the tank bottom near the suctions, if -as
in the case of M/ LENG - no suction wells were provided.
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3.2 MEASUREMENTS ON BOARD SH PS OF GROUP B

3.2.1 W ANALI E ESSBERGER
As illustration Figure 7 shows, this ship is equipped
with 8 cargo tanks with a total cargo carrying capacity

of approx. 1800 n?.

As in case of the preceding exanple, the wing tanks are
unl oaded via the central punp room Additional stripping
facilities do not exist. The centre tanks are equi pped
with deep-well punps.

It can be seen fromthe test results (Fig. 8) that in
this case, too, residue quantities far below the limt
of 0.3 m° per tank were reached.

On board this vessel the quantities of residues inside
the tanks are relatively large, conpared with those
remaining in the pipings. This is due to the fact that
the tanks are equipped with large suction wells. Except
for the quantities remaining in these suction wells,
the tanks were dry.

It should be pointed out that the pipes behind the

di scharge valves of all punps were subjected to intensive
line blowing for nore than one mnute at a pressure of

6 bar, after punps had been stopped.

3.2.2 MW RODENBECK
The illustration Figure 9 shows the |ayout of the vessel
Figure 10 the schematic diagram of the piping system

On board this vessel there is an option of the
hydraulically operated deep-well punps, type Svanehéj,
bei ng connected by spool pieces to the four on-deck nain
pi pi ngs, which have a nom nal dianmeter of 150. The w ng
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tanks are divided by a bul khead each into two tank
sections, which are connected by free-flow val ves

The results of this vessel according to Figure 11 show
very clearly the effect of the uphill pipe routing in
the aft part of the ship. Despite 3 mnutes of intensive
line blowing, the residue quantities remaining in the

pi pings were substantial and it was only possible to
accept the nmaxi num values stipulated for the aft tanks
by utilizing the adm ssible 50 1 tolerance.

FI NDI NGS FROM THE RESI DUE QUANTI TY MEASUREMENTS
PERFORMVED

Germani scher Lloyd has so far carried out neasurenents
at nore than 30 ships. The relevant findings can be
summed up as follows:

The statutory residue quantities of 0,3 m3 per tank for
Category B substances can be reached as a rule in the
case of existing ships equipped wth deep-well punps

of types Franp and Svanehgj.

The sanme applies to ships with central punp roons. In
the case of ships with |arge nom nal -di aneter piping
systens additional neasures may be required, such as
the installation of a special punp for stripping the
pi pi ng systens.

Intensive line blowng wll substantially reduce residue
quantities, in pipings.

Despite line blowing, the residue quantities renaining
in uphill pipings of l|arge dianeters (D £ 150 mm are

substantial. Therefore additional neasures may be required.
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Main construction and equipment requirements for chemical tankers in accordance with Annex Il of Marpol 73/78

1 Existing ships Keel laying before 1/7/36 New ships Keel layin  t 1/7/86 or late
Product . Implemen- . Produc ] Implemen- .
Cat Requirement tation date Document Regulation Cat Requirement Lation date Document Regulation
A,B,C,D [Cargo record book *) 6/4/37 Annex Il Reg 9 A,B,C,C| Cargo record book % 6/u/87 Annex 11 Reg ¢
P&A Manual %) 6/u/87 Annex Il Reg 5 P&A Manual’) 6/4/87 Annex_Il Reg$
ADC  JUnderwater outlet 1/1/88 Annex Il Reg 3 A.B,C Underwater outlet 6/4/87 Annex I Reg 3
P&A Standards | Chapt & P&A Standard: | Chapt 3
(Para 8.6) (Para __ 3.5)
Certificate of fitness 6/4/87 Annex il Reg 12 A Certificate of fitness 6/4/87 Annex Il Reg 12 A
B Efficient stripping t0 0.3 cum| 6/4/87 Annex 11 Reg 5 A(2Xa)| B Efficient stripping to 0.1 curmi| 6/4/87 Annex I Reg 5 A {1)
residue ultimate date residue
2/10/9%
Alternatively:
Stripping to | cu m residue | 6/4/87 Annex Il Repg 5 A (2Xb]
Controlled discharge rate. P&A Standards | Chapt 10
monitoring (Para 10.5,
10.6)
Note: Note:
Substances solidifying at 6/4/87 P&A Standards | Chapt 8 Substances solidifying at 6/u/87 P&A Standard, | Chapt 3
temperatures of 15 deg C (Para 8.2) temperatures of 15 deg C (Para 3.2)
and above may not be car- and above may neot be car-
ried in tanks boundering ried in tanks boundering
the ship's side. Tanks to be the ship’s side. Tanks to be
fitted for heating. _ fitted for heating.
C Efficient stripping fo 0.9 cum | 6/4/37 Annex 11 Reg 5 A (#)a)]| C Efficient stripping to 0.1 cum | 6/4/87 Annex || Reg 5 A (3)
residue ultimate date residue *)
2/10/94
Alternatively:
Stripping t6 3 cumresidue | 6/4/87 Annex Il Reg 5 A (4)b) -
Nocontrolled discharge rate.
no monitoring
Note: Note:
No carriage requirements for No carriage requirements for
solidifying _substances % solidifying substances %
D NLS Certificate *) or certifi- 6/4/87 Annex Il Reg 1l (1) D NLS Certificate’) or certifi- | 6/4/87 Annex 11 Reg I (1)
care of fitness cate of {itness .
Na reayirementsfor @ [fiCient No requirements for efficient
stripping, underwater outlet, stripping, underwater cutlet,
controljed discharge rate controlled discharge rate

'} For special purpose dedicated ships see exemption from efficient stripping in Annex Il Reg 5 A paras 6, 7.
?) Certain Cat. C “oil like” substances so indicated in Annex 1l may be carried in Annex 1product tankers.

*)  Required for ships other than chemical tankers.
*}  Required since 1. January 1986 by the Baltic Sea Convention for ships sailing on the Baltic Sea.

Fig. 1
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Hater Test of Cargo Pumping/Stripping Systems
on Chemical Tankers

L9 sanbtg

ship: .. MTCLENGT

Ygsg{ Rernalnlng water residues {I]

test _ entrapped |drains dralns
Tank total begin Trim List Cargo tank [areas tank{cargo piping
Ho. vol.(m*) | (em) (max. 3%} | {max. 1°) | suction bottom pump system total Remarks
1¢ 1248,9 30 0,5° 1° - 19 19
2 C 1248,3 - 19 19 Tank | C
3c 1248,6 - - 19 19 Tank | C
4c 1387,6 30 0,5° 1° B 19 19
5 C 1435,4 30 0,5° 1° 14 14
1p 781,6 14 14 Tank | Stb
1 Stb 781.6 30 0.5° } 10 - _ 14 14
2p 445.2 25 ! 25 Tank 5 P

. /o I
Kiel July 16, 1986 7 / ——
Place . cer Date oo . ‘ Qﬁﬂchhkyo

Surveyor to Germa:;;gﬁér Lloyd GER"NISOH:;

5 LLeyp
d

-101-
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Germanifcher Llopd

Water Test of Cargo Pumping/Stripping Systems
on Chemical Tankers
Shio:  oeeeenn.. MT TLENG"
‘“I’Z\Eee{ Remalnlng water residues (1}
lest entrapped |drains drains
Tank total begin Trim List Cargo tank |areas tank|cargo piping
No. yol.(m'} [(cm) (max. 3") [(max. 1°) | suctlon bottom pump system rotal Remarks
2 Stb 445,2 - 25 25 Tank 5 P
-
3P 528,0 - - - 19 19 Tank 3 Stb
3 Sth 528.0 30 0,5° i° - - - 19 19 -
4P 589,8 30 0,5° 1° - - - 14 14 -
4 Stb 589,8 - - - - - - 14 14 Tank 4 P
5° 451.6 30 0,5° 1° - ~ - 25 25 -
5 Stb 451.6 - - - - - - 25 25 Tank 5 P
Slop P 224,0 R . . o . . 14 14 Sloptk Stb
— -
Ki July 16. 1986 ; m schty
Place e[ .................. , Date ...V IO 7/ . Q,c"“’ g"oa‘

Surveyor to Germanis¢

GERMANISCHER

0Ll -
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Fig. 6.3

Attachment to 96 351 HH

Certificate No. *...%..
Sheet No.: . . ..?7.......
Water Test of Cargo Pumping/Stripping Systems
on Chemical Tankers
ship: ..M LENGY
‘“Ili\fglr Remaining water residues (1]
test entrapped|drains drains
Tank total begin Trim List Cargo tank| areas tank |cargo piping
NO. vol.{m*) | (cm) {max. 3°) | (max. 1°) | suction bottom pump system total Remarks
Slop Stb 224.,0 30 0,5° 1" - - 14 | 14 - .
! July 16, 1986 A M g
Place ,AAp?l‘Dat ....... y. ............ .

Surveyor to Geﬁyﬂ{her Lloyd [ GERNANISCHRR

-S0
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Signal-letters: DAGZ

built: 1972
Owner: John T. Essberger (GmbH & Co.), Hamburg = f
i Flag, H: t: M. 9
Length over afl 6930 m 227 o4n” Ovaught iully loaded: summer  4.66 m 15 03" Gross lonnags 982.26 GRT
Longth between P.P 64.02m 210° 00~ Oraught hully losded: winter .. 4.58 m 15" 00~ Net tonnage 475.70NRT
Breacth mouksed 1070m s 0" Doadweight: summer ... ... 1536t Speed AbA 12 kn
Depth mouldedlomaindeck .. 660 m 2t 07%" Deadweaigh: winter ... .. .. 1485 ¢

Ciass: Garman Lioyd + 100AAE2
Chemicaltanker IMO Type 2/Type 3
+ MCE2Au 16724
Scandsnavian ice Class: V 8

v

/. \

.....,....

‘ connections for line blowing

Capacity ot cargo tanks: Special Features:
Ytnvnsdntm.:“mrudodlum:mw\gnsualcyammupm 17um’
Companment Matenal Volume The OrOgen gas system up 10 2100 mm Neac ol water Dveqpressure
of the tank m’ — 98.5% fiing Pumps: 2|locm|:'d$::muv '*u’znnumot 84 m*/n each,
10 bar for the Side - each aiso usable 35 booslepump
C"\": }':x :g ; ::“""‘5: :‘ﬁ 222‘2(‘)22 ;’: 4 slectrical driven cargo Deepwell pumps, 77 m'/h each,
Cantre Tank No. 3 stamioss stos! 312 488 m* 1 m".c”..“’d,‘.".,.,. ballasi- pfﬁ',.',f"\ 15 ,,‘\'17:."“
Centra Tank No. 4 stainless stee! 273.013 m*
3 Cargo tanke and lines.

Capacity Cantee Tanks 1111728 ' Alcrvnnl;lm-mw and ciachargs knes in slanless sieel
s«s':ar:m:; Dwnmz: ::;g:s Al Sides Tanks fined with Danetcote No 4 ~ Inis l0ad- and discharge lines wih
Side Tank No. 2P Oinetcote 189 484 m? MW .miormfyw tank
Swte TarkNo 2 S Oimetcols 189.484 mr* s.pun. hnu 0 a¥l cargo 1anks, thus segregaton up to 8 grades
Capactty Sude Tanks LiZR 2T N Ballast water carmied in special baast tanks

ofan 5 Boller plant: 1 automatic steam-generator 2.7 Uh
Corgo Tanks 1785.902 m' Heating cOils in 8K Cai g tanks
Heating system vani for hot water hu(mq.memamely mam healing
Cagacty of at Heating capacity Centre Tarks' 0095 m'/m’ = 00283 sqft./cuft
Banas! warer 1anks 695.825 m? Heating capacity Side Tanks 013 m*/m’ = 00305 sq . /cu n

T™MS

“Amalie Essberger

& Fig. 7
Wel

Figure 7.
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Water Test of Cargo Pumping/Stripping Systems
on Chemical Tankers
Ship: Amalie Essberger "

‘“I’zsg{ Remaining water residues (I}

test entrapped |dralins drains
Tank total begin Trim List Cargo tank |areas tankjcargo piping
No. vol.(m'} | (cm) (max. 3") | (max. 1°) | suction bottom pump system total Remarks
e 262,2 30 20 t° 105 - - 22,5 127.5
2 c 264.0 - 105 - 22.5 127.5
3c 312.5 - 129 7 136
ac 273.0 35 2 ° 10 129 7 136
5 147.6 25 2° 10 10 77 87
5a 147,6 - - 10 7 a7
6 189.5 13 - - | a0 93
6a 189,5 30 2 © 19 13 80 | 93

" 4 7 7 A3 7 P
Place . . .Mamburg ... , Date .....12.09 1985 % MA/‘}/

S0l
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Water Test of Cat-go Pumping/Stripping Systems
on Chemical Tankers
snipht "ROOENBEK™ . ..
water -
level Remaining water residues (1]
test entrapped |drains dralns
lank total begin Trim L'ist Cargo tank |areas tank |cargo piping
NO. vol.(m*) [ (cm) (max. 3°) (max.l0)| suction bottom pump systenm total Remarks
1/2 P 264,6 - . 152 8 27 la7 lank 1/2 Stb
1/2 Stb 264.6 20 1,5° 1° 152 a 27 la7
3/4p 283,9 - 84 6 177 267 Tank 3/4 Stb
3/4 Stb 283,9 15 1,5 i° 84 6 - 177 267
5/6 P 273.5 - 148 5 177 330 Tank 5/6 Stb
5/6 Stb 273,5 15 1,5° fo 148 5 177 330
tC 123.7 72 1,5° 1" 119 1 - 27 147 -
2c 369.9 20 1,5° 1° 12 - - 27 139 -
7
Cuxhaven 30.05.86 m
Place UXVOate %/

Surveyor to Gemaniscry{yd
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Water Test of Cargo Pumping/Stripping Systems
on Chemical Tankers
Ship:  .....! MT ROCENBEK™ . ... ...
‘Allg\fglr Remaining water residues (1)
test entrapped| drains dralns
lank total begin Trim List Cargo tank |areas tank |cargo piping
No. vol.(m*) | (cm) (max. 3°}) (max. 1°) suction bottom pump system total Remarks
3 CpP 199,7 15 1,5° 1° 03 3 - 27 113 -
3 C Stb 199,7 - 83 3 - 27 113 |Tank 3 C P
4c 452,6 - 145 - - 170 ‘315 |Tank 6 C
5CP 199,7 20 1,5° 1° a3 3 - 177 263
5C Stb 199.7 - a3 3 - 177 263 |[Tank 5 C P
6C 452.6 15 1,5° 1° 145 | 170 315
‘ 2
Place ..... Wb .o . . . Date oL DO L L % '///{ D)

—-so
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4,5 DISCUSSIONS (SESSION 4)

M. Urich Jahnke:

Just a comment to confirm M. Warnecke's fears that ships
belonging to the Baltic Sea states are being discrimnated
as against-ships from non-Baltic Sea states which do

not have to conply with the regul ations of the Hel sinki
Conventi on.

M. Seppo Hildén:

It was a political decision to inplenent Regulation 5

of Annex |V at an earlier date in the Baltic. It was
made by persons who did not have any know edge of the
transport of chemcals in the Baltic. Qur country cannot
nmeet all the obligations of this regulation wthout sone
delay. Receptions facilities is a mgjor problem As it
is, we have problens with reception facilities for oil
and to deny that we will be confronted wth even nore
serious problens with chem cals would be an under-
statement. A strong plea should therefore be nmade to

all Baltic Sea Admnistrations to increase their efforts
in ensuring that adequate reception facilities are
provided for the ships. As nost of the chem cal tankers,
it has been pointed out, conply with the Annex II

requi rements, the burden is now on the shoreside and
this should be nmade very clear to the Adm nistrations.

Chai r man:

Thank you. We have at |east one Baltic Sea Admnistration
which can clarify its position. Qur governnents are
always in a hurry to inplenent such regulations which
causes inconvenience to all of us.

M. Uno O denburg:
It is now common that the shipowner tries to include
a clause in the charter party by which the receivers
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or the charterers are nmade responsible for costs involved
in the renoval of slops from the ship.

M. Jidrgen War necke:

| NTERTANKO and ECCTO have together introduced a chem ca
wast e di sposal clause for charter party. Though sone
charterers in the Baltic Sea' have accepted it, this has
not been very well received by the charterers in other
parts of the world.

This clause neans that the nmandatory prewash is free

of charge to the ship, but the tine used for owners
account if the transfer is carried out imrediately after
di scharge. The receivers of charterers pay for the
reception and ultinmate disposal of the prewash sl ops
resulting from a mandatory prewash. However, if the ship
is required to shift berth in order to performthe
prewash, then the receiver/charterer pays for the tine
and costs involved in the shifting as well.

M. Anders Kristensson:

As pointed out by M. Warnecke distortion of transport
pattern is a major threat to shipping in case the
pollution regulations are applied only to ships. |
suggest that we, through the Swedish Adm nistration -
the organisers of the semnar - send a nessage to the
new y appoi nted Swedish Mnister of Environnment asking
her to fully acquaint herself with the neasures being
taken by the shipping community to prevent the pollution
of the seas and request her that equival ent neasures

be taken by other branches involved in transportation

of chemcals. Oherwise, not only will the shipping
community | oose business but the pollution of the sea
will increase. My conpany operates a nunber of tank
cleaning stations for road tankers and contai ners.

These stations can be considered as authorized as they
are subject to control. From statistics covering the
operation of these stations and information derived from
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ot her sources it could be shown that 50% of the road

t ankers/contai ners were using the cleaning and disposa
facilities while the rest were dunping the waste
illegally.

Chai r man:
W will take care of the po'int made by you. Thank you.

M. John Crayford:

How are substances which have not been evaluated so far
being treated in the Baltic Sea by the shipowners and
adm nistrations of the Baltic Sea?

M. J. Warnecke:

| cannot recall any such case. W relay on charterers
for categorization. But | foresee this as a serious
problemin the future.

M. John Crayford:

There are a nunber of substances which are presently
being transported in chem cal tankers as Annex |l cargoes
These will probably end up as Annex | cargoes once they
are nore accurately defined by April next year. Could

M. Warnecke comment on this?

M. J. Warnecke:

Eval uation and categorization is an authority/charterer
problem Not the shipowners'. | know what substances
you nean and we hope that they will still be carried
in chem cal tankers.

M. John Crayford:

How are products such as solvent naphtas which are
simlar to white spirit treated in the Baltic Sea
i.e. Annex | or Annex |17

Mr. J. \Warnecke:
| am sorry | cannot answer that one.
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Mr, Mukul GChil diyal

Speaki ng about substances that have not been eval uated
and hence not categorized it is really the shipowner's
duty to get the cargo evaluated before putting it into
the ship. That Admnistrations should carry out policing
for this is not practical when we are faced wth serious
cuts in jobs in the public sector. There will be cargoes
which will be carried in wong type of ships until they
are ultimately detected during a port state control for
exanple. It was shocking to year yesterday that sul phuric
acid was being carried in Type Il containment next to
the sea. This only shows that there are sone non-serious
operators in the market and if they want to put their
ships into jeopardy it is really their problem

M. Sven Sjdkvist:

Some of the remarks made by M. Warnecke could be based
on msunderstanding and | would like to explain sone

of them Firstly the one concerning the request for a
prewash for a Cat. B substance in May 86 which was

consi dered strange by the receiver who had had four ships
wi thout such a request. Well, if the four ships were
bound for a port outside the Baltic Sea the prewash was
not required and therefore no request could have been
received by the receiver. The reason given in the second
case where a ship belonging to a non-Baltic Sea state

was preferred for lifting a cargo of phenol is wong.

The regulations are applicable to all ships, irrespective
of flag, as long as they are discharging in a port
belonging to a Baltic Sea state. The only exenptions

in the case of non-Baltic Sea state ships being the
requirement to carry a P&A Manual and Cargo Record Book
So the prewash requirenent is applicable to all ships.
Lastly the case where the harbour naster considered that
the volune of trade in Cat. B products in his pert did
not justify a reception facility. Wll, what he probably
meant was that the port did not require permanent (fixed)
reception facilities and nobile tank trucks could neet
the small demand of the ships.
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Chai r man
Yes, there are several points which need clarification

M.J. Warnecke:

First of all ships of non-Baltic Sea states, to the best
of ny know edge, have never been controlled in the sane
way as ships belonging to Baltic Sea states. | know of
many non-Baltic state ships who have never confronted
the requirenment of a prewash be it from the charterers,
receivers or port authorities in the Baltic Sea Area.

Chai r man
Well, regulations are one thing and control is another
of course.

M. S Sj6kvist:

| ama bit suprised to hear fromnr. Pelli that back
pressure does not affect the stripping test results.
Coul d you explain?

M. 1. Pelli:

My experience is with Frank Mhn deepwell punps and in
the case of these punps we found out that the back
pressure did not affect the results.

M. S. SjBkvist:
So your statenment is valid for Frank Mhn punps only?

M. I. Pelli:
Yes.

M. U Jahnke:

M. Pelli has layed nuch stress on crew conpetence. Crew
conpetence is handled in the STCW Convention (and

associ ated docunents) and crews in our countries mnust
fulfil the conpetence requirenents of the Convention

to be able to obtain enployenent in chem cal tankers.
Stripping test is to establish the ships perfornmance
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capacity and not to prove the crews ability to perform
the stripping test. On page 2 of your paper you nention
t he nunber of crew nmenbers required to assist in the
test and their conpetence - the first is obvious, the
other | fail to understand. Could you explain?

M. I. Pelli:

I have found out that the results vary dependi ng upon
which crew is on board. You are right in saying that
the stripping quantity may not differ very nuch between
the crews but they do handle the systens in a different
way which gives different results. On a "margin ship"
this could be a deciding factor.

M. U Jahnke:

Stripping test is perfornmed once. The idea is to certify
the ship and not to verify crews conpetence. Conpetence
is inmportant but quite a different problem

M. 1. Pelli:
But the fact remains that it is a problem

M. F. Westph&dlinger:

I think it is very inportant to explain in detail in
the P&A Manual the right stripping procedure so that
any crew can follow it. As far as the influence of back
pressure is concerned it depends upon the system used
for stripping. You are right that Frank Mhn type of
systens are not affected by the back pressure, but
systens where you sinply blow the pipe are affected

by the back pressure.

M. K Sauri:
There may be different ways for stripping a tank but
we have to put the best one down in the P&A Manual . It

will give us the best results.
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M. M Childiyal

It was a pleasure to hear the views of the ship's crew
for once. | will now apprise you of sonme of the problens
nmy admnistration has had in the Annex Il matters. The
P&A Manual s are not prepared up to the standard. It takes
bet ween one and two weeks to go through these manual s
and in the end one ends up‘doing nost of the work
necessary to bring the manual up to the standards. Wen
it comes to stripping test, you are right when you say
that the crew plays an inportant role. One chief officer
has one way, the other another; and both of them claim
that theirs is the best. 1t also depends upon who is
attending the tests from the authorities side.

In Sweden we ask the owner to explain the different

nmet hods of stripping in the manual in case there is nore
than one, and we test the ship with the different nethods
described in the manual. Wen it conmes to crew know edge
we have found that the owners have done very little to
bring their crews up to date with the know edge necessary
to follow the Annex Il requirenents. M. Wirnecke

menti oned about ships running into problens w th damage
stability requirenments due to the ship being unable to
get rid of the slops. Wll, | was on board a chem ca
tanker very recently and it took the Master and the chief
officer over an hour to find the right stability book

I wll not go into any further details on the tinme spent
by the two to find out how it was to be used.

In another case the stripping test had to be abandoned
because the spare parts for the punp were not avail able
and mnd you it was a sealing ring which is known to

fail quite often. | wll conclude by saying that all
of us have sone responsibility and if we avoid sharing
the burden the result will be a chaos which wll result

in everyone pointing his finger at the other
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Chai r man
Thank you.

M. B. Stenstrdm:
In the last case M. Westphdlinger presented, there are
spool pieces between the stripping punp and the connection

to the different segregations. Is it not dangerous to
have such connections keeping in mnd that hazardous
chem cals may be dangerous for the crew who wll have

to change them frequently?

M. F. Westphdlinger:
The spool pieces are for naintaining segregation. Yes,
it may be harnful to use them w thout care.

M. M Ghildiyal

No. 5 and 6 Wngs in the third vessel, | think, have

a bul khead valve in the transverse bul khead separating
them Are the tanks to be considered as one tank for
the stripping quantities?

M. F. Westphdlinger:
Yes.

Chai r man
If there are no further questions we have conme to an

end of a very interesting semnar. | would |like to thank
all the speakers and the participants for contributing
towards its success. | wish all of you a confortable

journey home. Thank you.
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SECTION E

RESULTS OF THE AD HOC GROUP MEETING DURING THE SEMINAR
HELD IN NORRKOPING 17-18 NOVEMBER 1986

A seminar on the regulations contained in Annex Il of
MARPOL 73/78 and Regulation 5 of Annex IV to the

Hel si nki Convention was held at the headquarters of the
Nati onal Swedish Adm nistration of Shipping and Navigation
in Norrkdping on the 17th and 18th of Novenber 1986.

The Sem nar was held under the chairmanship of M. Bengt
Erik Stenmark (Sweden).

In accordance wth docunment HELCOM 7/5b/2/Rev.l an ad
hoc group of experts nominated by the Contracting Parties
was convened to evaluate the Sem nar.

The G oup convened under the chairmanship of M. Gorbachev,
USSR, after the termnation of the Seminar on 18th

Novenber 1986. The neeting was attended by representatives
fromall the Contracting Parties to the Hel sinki Convention
as well as by a representative of the Hel sinki Conm ssion

Secretariat. The list of participants is attached.

As a result of the G oups deliberations, the Goup
identified the following itens discussed at the Sem nar
which, in the opinion of the Goup, would nerit further
consi deration by the M

The ad hoc group requested the MC to consider whether:
an address list should be nade indicating which
authorities in each country should be consulted in
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order to provisionally classify non-categorized
subst ances;

the contracting parties should be requested to
exchange information on test procedures for
establ i shing hazard profiles for such chemcals;
and

a short note should be inserted in the "CO ean Seas
Quide" remniding the naster of a ship that non-
categori zed noxious liquid substances carried in
bul k must not be carried until they have been
provi sionally categorized.

The G oup enphasized that classification of substances
in Appendix Il and Il of Annex Il to MARPOL 73/78 nay
need further attention for the purposes of conbatting
acute discharges arising from grounding and collision
in confined and shallow waters and noted that work
related in this matter was well under way wthin EGC
CHEM in respect of Appendix |l substances only.

There are a nunber of cargoes being carried in the
Baltic Sea which have not been evaluated. Noting that

it was not permtted to carry such cargoes as the result
of entry into force of Regulation 5 of Annex IV to the
Hel si nki Convention, efforts should be nmade by the

Adm nistrations to identify these shipnments destined

to and fromtheir ports.

The ad hoc group proposed the MC to consider the extension
of the risk analysis related to chemcal carriers under
preparation by EGC CHEM for conbatting purposes also

in relation to the safety of navigation and ship
construction aspects.
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The ad hoc group noted that | MO Resolution MEPC 24(22)
does not cover all aspects of testing oil-content neters
in respect of oil-like substances and the guidelines
contained in the Resolution would need further attention
within | MO

The Goup felt that national delegations to MEPC should
be invited to present any difficulties encountered
when applying the I MO Cuidelines.

As a consequence of information presented to the Sem nar
by representatives of shipowners regarding the |ack of
reception facilities experienced in sone unloading ports
since 1 January 1986 the Goup felt that a strong plea
should be made to the Administrations to take action
appropriate for ensuring the availability and adequacy
of reception facilities in these ports.

The G oup further reconmmended that the |ack of discharge
possibilities in certain parts of the Baltic Sea Area
(25 m depth and 12 mle fromthe nearest |and) should
be taken into consideration in the national planning

of reception facilities/arrangenents.

The G oup recognized that shipowners in certain cases
had feared unfavorable treatnent at the hands of the
cargo receivers in case a report on difficulties
encountered in the disposing of residues and m xtures
contai ning noxious |iquid substances would have been
submtted by the ship according to HELCOM Recomendati on
6/11. The Goup felt that the MC should seek possible
ways to overcone this problem

Wth reference to paragraph 10 above the ad hoc group
requested the MC to consider the need for the elaboration
of a map identifying those parts of the Baltic Sea Area
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in which discharges can take place and, if a need exists,
whet her this map should be included in the "C ean Seas
Gui de" or issued as a separate publication

A need existed to inform charterers and receivers of
cargoes on the consequences of using ships which were
not equi pped in accordance with the rules, or ships that
woul d require extensive use of reception facilities.

The terns of charter should include the use of reception
facilities with a clause dealing with the cost involved
in the transfer of slops.

The ad hoc group noted the lack of control procedures

in certain unloading ports which have been experienced
by ships since the entry into force of Regulation 5.

This has created disincentives to fulfilnment of the

di scharge requirenents as well as the requirenents for
the establishnment of reception facilities/arrangenents.
It was also noted that in certain cases unauthorized
surveyors have been exercising control procedures.

The MC is invited to take action on this issue as deened
appropri ate.

The Goup finally drew the attention of the 12th
Meeting of the MC to the I MO Synposium on reception
facilities for noxious liquid substances to be held at
| MO Headquarters in London 13-15 May 1987.

A request had been nmade to the Hel sinki Comm ssion
Secretariat by the IMO Secretariat to propose a |ecturer
who woul d present the experience gained in the Helsinki
Convention Area relating to the collection and treatnent
of chemcal wastes (including notification, capacity
assessnent, costs, safety aspects, etc.).



~122-

The G oup requested the MC 12 to further pursue this
request and also to consider in what way the outcone
of the present HELCOM Sem nar should be brought to the
attention of the forthcomng | MO Synposium
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LIST OF THE PARTICIPANTS IN THE AD HOC GROUP MEETING
DURING THE HELCOM SEMINAR HELD IN NORRKOPING 17-18
NOVEMBER 1986

DENMARK Mr. Mike Robson

FINLAND Mr. Seppo Hildén
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FEDERAL REPUBLIC

OF GERMANY Mr. F. Westphdlinger
Dr. A.W. Sch&éttelndreyer
Mr. J. Warnecke

GERMAN DEMOCRATIC
REPUBLIC Mr. Herbert Schwarz

POLISH PEOPLE"S
REPUBLIC Mr. Marek Szczepaniak

SWEDEN Mr. M. Ghildiyal

Mr. S. Sjdkvist

USSR Mr. Antonov

Mr. Gorbachev Chairman

HELSINKI COMMISSION Cdr. F. Otzen

SECRETARY Ms. Alicja Gwadera-Morawiec
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SECTION F

ACTIONS TAKEN BY THE MARITIME COMMITTEE (MC) AND THE
HELSINKI COMMISSION ON THE OUTCOME OF THE SEMINAR

ACTI ONS TAKEN BY THE MARI TI ME COW TTEE

The Committee considered a subm ssion by Sweden containing
general information on the semnar on the regul ations
contained in Annex Il to MARPCOL 73/78 and Regul ation 5

of Annex IV of the Helsinki Convention held in Norrkbping,
Sweden, 17-18 Novenber 1986 as well as the results of

the deliberations of the ad hoc group neeting held on

18 Novenber 1986 which had considered the outcone of

the semnar and identified itenms which would nerit

further consideration within the Helsinki Convention

f ramewor k

Wthin its mandate the Conmmttee took the follow ng
actions on the results fromthe ad hoc group neeting:

- The Committee requested the Contracting Parties to
submt before 1 July 1987 information to the
Secretariat on the national authorities which
should be consulted in order to provisionally
classify non-categorized substances as well as
to exchange information on sinplified nationa
procedures for establishing hazard profiles for
non-cat egori zed substances.

- The Commttee decided to consider at its next neeting
the question of the prohibition of the transportation
of non-categorized noxious |iquid substances carried
in bul k.

The Conmttee invited the Delegations of the Baltic
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Sea States to MEPC to present at such sessions
any difficulties encountered when applying the
IMO Guidelines for testing oil content neters

(I MO Resolution MEPC 24/22) in respect of oil-
| i ke substances.

The Committee noted that the ad hoc group had
recognized that shipowners in certain cases had
feared unfavourable treatnment at the hands of the
cargo receivers in case a report on difficulties
encountered in the disposing of residues and

m xtures containing noxious |iquid substances
woul d be submtted by a ship according to HELCOM
Recommendation 6/11. The Conmittee decided to
consider this matter at its next session

The Committee held the opinion that there was no
necessity or desirability to elaborate a nmap
identifying those areas of the Baltic Sea Area in
whi ch di scharges can take place, as requested by

the ad hoc group.

The Committee noted that the ad hoc group had felt
the need to inform charterers and the receivers of
cargoes on the consequences of using ships which
were not equipped in accordance with the rules, or
ships that would require extensive use of reception
facilities. The Committee decided to revert to this
matter at a future neeting.

The itenms in the ad hoc group report relating to |ack
of control procedures in certain unloading ports,
availability of reception facilities/arrangenents and
use of authorized surveyors were also considered by the
Conmttee. As a result of the Commttee' s deliberations
on these itens the Conmttee nmade certain proposals for
actions by the Helsinki Conm ssion regardi ng neasures
to be taken by the Contracting Parties relating to

t hese itens.
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The results of the Conm ssion's deliberations on the
actions proposed by the Commttee are reflected under
t he subsequent sub- headi ng.

ACTI ONS TAKEN BY THE HELSI NKI COWM SSI ON

The Conm ssion considered the results of the deliberations
by the Maritinme Commttee on matters related to the
outconme of the semnar of Regulation 5 of Annex |V of

the Convention and endorsed the actions taken by the
Committee within its mandate.

Regardi ng the question concerning control procedures the
Commi ssion noted that the ad hoc group had identified
the lack of control procedures in certain unloading ports
whi ch had been experienced by ships since the entry into
force of Regulation 5. This had created disincentives

to the fulfilnment of the discharge requirenents as well
as to the establishnent of reception facilities/-
arrangenmnents. It was also noted by the ad hoc group that
in certain cases unauthorized surveyors had been
exercising control procedures. Consequently, the

Comm ssion decided to urge the Contracting Parties to
strengthen their endeavours to apply control procedures

by authorized surveyors for the purpose of Regulation 5
of Annex |V of the Hel sinki Convention

As to the availablility of reception facilities the

Comm ssion endorsed the view of the Maritine Commttee
that a strong plea should be nade to the adm nistrations
to take appropriate actions to ensure the availability
of reception facilities in ports where noxious liquid
substances carried in bulk are unloaded and that
admnistrations in the national planning of reception
facilities/arrangenents should take into consideration
that there is a lack of discharge possibilities in
certain parts of the Baltic Sea Area (25 m depth and
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12 mles from the nearest land). As a consequence the

Conm ssion requested the Contracting Parties to instruct

the responsible national admnistrations to take appropriate
action related to the issues identified by the Mritine
Commi tt ee.

The Comm ssion finally decided that the sem nar report
as well as the actions taken in relation to the sem nar
should be printed in the Baltic Environment Proceedings.
The Del egation of Sweden undertook to make a presentation
of the material to the |IMD Synposium on reception
facilities to be held at the |I MO Headquarters,

13-15 May 1987.
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(1981)*

ASSESSMENT OF THE EFFECTS OF POLLUTION ON THE NATURAL
RESOURCES OF THE BALTIC SEA, 1980

PART A-1: OVERALL CONCLUSIONS

PART A-2: SUMMARY OF RESULTS

PART B: SCIENTIFIC MATERIAL

(1981)

WORKSHOP ON THE ANALYSIS OF HYDROCARBONS IN SEAWATER
Institut fiir Meereskunde an der Universitiat Kiel,
Department of Marine Chemistry, March 23 - April 3,
1981

(1982)

ACTIVITIES OF THE COMMISSION 1981

- Report of the activities of the Baltic Marine Envi-
ronment Protection Commission during 1981 including
the Third Meeting of the Commission held in Helsinki
16-19 February 1982

- HELCOM Recommendations passed during 1981 and 1982

(1982)
<
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ACTIVITIES OF THE COW SSI ON 1982

- Report of the activities of the Baltic Marine Envi-
ronment Protection Comm ssion during 1982 including
the Fourth Meeting of the Commssion held in
Hel sinki |-3 February 1983

- HELCOM Recommendati ons passed during 1982 and 1983

(1983)

SECOND BI OLOd CAL | NTERCALI BRATI ON WORKSHOP

Mari ne Pollution Laboratory and Marine Division of the
Nati onal Agency of Environmental Protection, Dennark,
August 17-20, 1982, Ronne, Dennark

(1983)

TEN YEARS AFTER THE SIGNING OF THE HELSI NKI CONVENTI ON
Nati onal Statenents by the Contracting Parties on the
Achi evements in Inplenenting the Goals of t he
Convention on the Protection of the Marine Environnent
of the Baltic Sea Are'fa
(1984) f

STUDIES ON SHI P CASUALTIES IN THE BALTIC SEA 1979-1981
Hel sinki University of Technology, Ship Hydrodynam cs
Laboratory, Qaniem, Finland

P. Tuovinen, V. Kostilainen and A H&m&l&dinen

(1984)

GUI DELI NES FOR THE BALTIC MONI TORING PROGRAMVE FOR THE
SECOND STAGE
(1984)

ACTIVITIES OF THE COW SSI ON 1983

- Report of the activities of the Baltic Marine Envi-
ronment Protection Conm ssion during 1983 including
the Fifth Meeting of the Conmmi ssion held in Helsinki
13-16 March 1984

~ HELCOM Recommendati ons passed during 1983 and 1984

(1984)

SEM NAR ON REVI EW OF PROGRESS MADE | N WATER PROTECTI ON
MEASURES

17-21 Cctober 1983, Espoo, Finland

(1985)

ACTIVITIES OF THE COW SSI ON 1984

- Report on the activities of the Baltic Mrine Envi-
ronment Protection Conm ssion during 1984 including
the Sixth Meeting of the Conmmi ssion held in Helsinki
12-15 March 1985

- HELCOM Recomendati ons passed during 1984 and 1985

(1985)

WATER BALANCE OF THE BALTI C SEA

A Regional Cooperation Project of the Baltic Sea
States; International Summary Report

(1986)
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FIRST PER ODI C ASSESSMENT OF THE STATE OF THE MARI NE
ENVI RONVENT OF THE BALTIC SEA AREA, 1980-1985; GENERAL
CONCLUSI ONS

(1986)

ACTIVITIES OF THE COW SSI ON 1985

~ Report on the activities of the Baltic Mrine Envi-
ronnment Protection Conm ssion during 1985 including
the Seventh Meeting of the Conmmission held in
Hel sinki 11-14 February 1986

- HELCOM Recommendati ons passed during 1986

1986

IgALTI )C SEA MONI TORI NG SYMPCSI UM

Tallinn, USSR, 10-15 March 1986

(1986)

FI RST BALTIC SEA POLLUTI ON LOAD COWPI LATI ON
(1987)
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