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PREFACE

The North Sea is an intensely used m arine area and contains one o f the most busy m erchant 
shipping routes in the w orld . The interest and engagem ent o f society to  im prove the qua lity o f 
the sea and the coast and to  protect the m arine environm ent has led at nationa l and 
international level to  increased a ttention. This is shown am ongst others by recent changes in the 
EU legislation and steps taken by the EC to  speed up enforcem ent o f the ERIKA regulations. It is 
also a ligned with the Bergen declara tion  o f the 5th North Sea C onference in which the M inisters 
invited OSPAR to  develop an app ropria te  system o f risk assessment and risk profiles connected 
with relevant hum an activities (e.g. shipping and aquaculture) in particu la r regions and 
localities. The fina l a im  is risk reduction o f hazardous substances. Increased attention is also 
found in EC environm enta l policy documents fo r protection o f the m arine environm ent 
(com m unication o f the European Com m ission to  the European Parliam ent and C ouncil of 
M inisters 'Towards a strategy to  protect and conserve the m arine environm ent').

To keep the risk o f unwanted incidents at sea as low  as reasonably feasib le a n d /o r  acceptab le, 
appropria te  measures, both techn ical and organ iza tiona l, need to  be defined and taken. 
However, such preventive and m itigating measures can only be taken on the basis o f a sound 
analysis o f the risks involved. As m arine environm enta l risks are border-crossing, the approach 
should have an in ternational character.

The M IM A C  pro ject and the resulting report aims to  integrate the results o f tw o projects 
describ ing techn ica l (RAMA, DIMAS) and o rgan izationa l (RAMA) measures related to  m arine 
incidents m anagem ent. The pro ject was m ade up o f an in terdiscip linary team  o f experts in 
m arine b io logy, ecotoxico logy, sh ipping patterns, risk analysis and contingency p lann ing.

The va lorisa tion o f the M IM A C  pro ject w ill result in an added value th rough d ifferent forms o f 
integration and com m un ication  between the d ifferent partners and with in ternational experts in 
the fie ld  o f m arine m anagem ent. The pro ject aims at im proving the visibility, d issem ination and 
explo ita tion o f the results o f com plem entary studies abou t m arine incidents m anagem ent.
O u r acknowledgem ents go  to  the Belgian Science Policy fo r the ir financ ia l support and all the 
members o f the 'end-users com m ittee ' fo r the ir partic ipa tion  to  the in ternational conference.

O n  behalf o f the M IM A C -team

Annem ie Volckaert 
C o -o rd in a to r o f the M IM A C  pro ject



INTRODUCTION

M IM A C  brings toge ther tw o projects: RAMA (Risk Analysis o f M arine  Activities in the Belgian 
part o f the North Sea) and DIMAS (Developm ent o f an Integrated Database fo r the 
M anagem ent o f Accidenta l Spills). Both projects are focused on d ifferent aspects o f m arine 
accidents. The first pro ject deals with the analysis o f the risks and hazards related to  sh ipping, 
the potentia l environm enta l im pact o f spills and the deve lopm ent o f recom m endations fo r 
im provem ent o f existing contingency plans. The second pro ject aims at deve loping a database 
o f priority contam inants relevant in case o f m arine accidents and spills, am endab le  fo r 
in terpretation, provid ing re liab le, easy to  interpret and up-to -da te  in form ation  on m arine 
specific issues.

A  first objective o f the cluster is to  create added value th rough a structure which w ill increase 
and optim ize the a lready existing com m un ication  and in teraction between the d ifferent partners 
in both projects thereby avo id ing  dup lica tion  and overlap o f efforts and data generation. It w ill 
integrate the results and data o f both projects. This has been atta ined th rough  the organ ization  
o f o ffic ia l and inform al partner meetings. In these meetings focus lied on harm onization o f data , 
methods and results as well as on the jo in t identifica tion o f know ledge gaps. This in its turn has 
led to  m ore effic ient data gathering and increase in the w idth and relevance o f both projects.

The cluster a lso aims at im proving the visibility, d issem ination and explo ita tion o f the results o f 
both projects by in ternational networking, im proving partic ipa tion  o f potentia l end-users and 
integrating recom m endations to  policy makers. This has led to  the creation o f a cluster website 
and the o rgan ization  o f an international conference. O n  the in ternational conference the 
integrated results w ill be presented and guest speakers with d ifferent background (scientists, 
po licy makers, port authorities, adm in istrators, response and care professionals) have been 
invited.

Finally M IM A C  has given the possibility to  explore opportunities to  com bine  the expertise of 
both pro ject teams in fu rther research projects.

The results o f the objectives have been com bined into an integrated report. First o f all a brief 
sum m ary is given o f both the RAMA (chapter 1) and DIMAS (chapter 2) project. In chapter 3, 
attention has been given to  the interactions between the tw o projects tha t have resulted in an 
added value o f both projects. The fina l chapter (chapter 4) includes the program m e o f the 
in ternational M IM A C  conference and the contributions o f the guest speakers (extended 
abstracts).
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The Belgian Part o f the North Sea (BPNS) is an intensely used m arine area. It is a rather small 
part o f the southern North Sea but nevertheless it contains one o f the most intensive m erchant 
sh ipping routes in the w orld . Besides shipping it is a lso used fo r a w ide and increasing variety o f 
hum an activities. A ll these hum an activities are posing a certain danger to  the environm ent. 
However, the frequency o f incidents with environm enta l dam age and the severity o f these are 
only poorly known.

The interest and engagem ent o f society to  im prove the qua lity o f the sea and the coast and to  
protect the m arine environm ent has led at nationa l and international level to  increased 
attention. This is shown am ong others by recent changes in the EU leg isla tion and steps taken 
by the EC to  speed up enforcem ent o f the ERIKA regulations. It a lso shows from  points in the 
Bergen declara tion  o f the 5th North Sea Conference in which the M inisters invited OSPAR to 
develop an app ropria te  system o f risk assessment and risk profiles connected w ith relevant 
hum an activities (e.g. sh ipping and aquaculture) in particu la r regions and localities. Besides 
this, they also pointed tow ard the im portance o f risk reduction relating to  hazardous substances 
and the need fo r action to  reduce the risks and m inim ise adverse effects on ecosystems, habitats 
o r natura lly occurring species. At present, the Bonn Agreem ent is also considering ways in which 
relevant environm enta l considerations could be established in trans-boundary pollu tion 
response incidents in the North Sea area. The Bonn Agreem ent concluded tha t a key issue to  
tha t respect is the establishm ent in advance o f know ledge abou t environm enta l sensitivities 
w ithin the N orth  Sea area and the deve lopm ent o f and exchange o f in form ation  on 
environm enta l sensitivity m apping.

To be able to  keep the risk (the product o f p robab ility  and impact) o f unwanted incidents as low 
as reasonably feasib le a n d /o r  acceptab le, app ropria te  measures, both techn ical and 
organ iza tiona l, need to  be defined and taken. However, such preventive and m itigating 
measures can only be taken on the basis o f a sound analysis o f the risks involved.

It is in this ligh t tha t RAMA 'Risk Analysis o f M arine  Activities in the Belgian Part o f the North 
Sea' was funded by the Belgian Science Policy (BELSPO), in the fram ew ork o f the Second 
Scientific Support Plan fo ra  Sustainable D evelopm ent Policy (SPSD II).

RAMA aims to  assess the environm enta l risks o f spills by com m ercia l sh ipping activities on the 
Belgian Part o f the North Sea (BPNS).

Methodology (chapter 1)

W ith in  the quantita tive  and qua lita tive  approaches o f risk assessment a w ide range o f methods 
exists, each with its own characteristics, advantages and disadvantages and fields o f 
app lica tion . Despite the diversity o f approaches, we can state tha t in general 7 steps can be 
identified in an Ecological Risk Assessment (ERA): Problem Form ulation , Hazard Identification, 
Release Assessment, Exposure Assessment, Consequence o r Effect Assessment, Risk 
Characteriza tion and Estimation and Risk Evaluation.

-  3  -
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W hatever method chosen, tw o m a jo r topics tha t need to  be taken into account th roughou t each 
consecutive step o f the risk assessment are (1) uncertainty rating and (2) qua lity  assessment of 
the input. Identification o f potentia l gaps is a lso an im portan t top ic  o f risk assessment in o rder 
to  assure the qua lity and relevance o f the ava ilab le  in form ation .

Problem formulation and hazard identification (chapter 2)

At the Belgian part o f the North Sea several hum an activities take place tha t are posing a 
certa in danger to  the m arine environm ent. Shipping as m a jo r con tribu to r to  m arine incidents 
resulting in environm enta l dam age has been the focus o f the RAMA project.

The RAMA pro ject focuses on the sh ipping lanes on the BPNS (excluding the tra ffic  in the 
Scheldt). An inventory o f the sh ipping activities from  the to ta l Belgian C ontinenta l Shelf (BCS) 
could not be m ade due to  missing activity data o f the northbound fa irw ay o f the N oo rdh inde r 
TSS. This bottleneck w ill be solved in the future because A W Z w ill m ap activities from  sea-going 
vessels on the BPNS with the A utom atic  Identification System (AIS).

In to ta l 57 .791  voyages (or abou t 3 2 0 .0 0 0  ship movements) to ok  place on the shipping routes 
o f the BPNS fo r the period April 2 0 0 3 -M a rch  2 0 0 4 . The general conclusions o f the shipping 
analysis are:

■ 40%  o f the transport on the BPNS consists o f dangerous goods (oils and Hazardous and 
Noxious Substances (HNS)) (total 1 4 9 .6 5 3  CTSMRS (CTSMRS = C a rg o  Type Ship M ovements 
per Route Segment);

■ 60%  o f the dangerous transport is in packaged fo rm  (ST4, 6 -8 ), 40%  in bulk (ST1 -3 , 5) (ST=  
Ship Type);

■ the average quantities o f dangerous goods per CTSMRS fo r bu lk transport are h igher (up to 
4 0 .0 0 0  ton) than fo r packaged transport (up to  3 .8 0 0  ton);

■ 74%  o f transport is done with ship type 1 (oil tankers), ship type 4 (RoRo +  car carriers +  
Ropax) and ship type 7 (container ships);

■ ca rgo  type 7 (HNS with low  environm enta l danger) accounts fo r an average o f 45%  o f the 
dangerous good  transports;

■ the products w ith the highest environm enta l risk (CT1 & CT2) are m ainly transported in oil 
tankers (ST 1), chem ical tankers (ST 2) and conta ine r ships (ST 7). The m axim um  share of 
both products (4%) is taken by the o il tankers.

Release assessment (chapter 3)

Release assessment is the identifica tion o f the potentia l o f the risk source to  in troduce hazardous 
agents (oil and HNS) into the m arine environm ent. The quantita tive  estim ation o f the p robability  
o f release has been approached from  both the historical and the m odelling  approach.
Despite the long-tim e series o f h istorical accidents (1 9 6 0 -2 0 0 3 ), a release assessment based 
on the historical approach  is considered inadequate due to  lack o f relevant spill quantity data , 
d ifference in reporting trends which may lead to  an underestim ation o f num ber o f accidents, 
etc. Therefore a release assessment based on the MARCS m odel has been worked out fo r the 
Belgian Part o f the N orth  Sea (BPNS) based on the ship m ovem ent analysis described in 
chapter 2.

The results o f the m arine risk analysis o f the BPNS show that:
■ risk param eters, such as accident frequency (accidents per year) and ca rgo  spill risk (tonnes o f 

ca rgo  spilled per year) tend to  fo llo w  the num ber o f vessel-miles defined in the shipping
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pattern input data . The qua lity o f this input data is therefore o f critica l im portance to  the 
ou tpu t from  this risk analysis;

■ the risk reduction measures tha t are predicted to  be effective are those tha t may reduce the 
frequency o f powered g rounding  and collis ion accident types, such as p ilo tage, vessel tra ffic  
services and tra ffic  separation schemes;

■ the to ta l frequency o f dangerous goods spilling accidents is once every 3 years;
■ the highest risk is predicted in subarea SA3 (the entrance o f the Scheldt Estuary);
■ the highest risk is predicted to  arise from  sp illage  o f Class 8 from  containers;
■ ca rgo  spill risks o f the tw o most dangerous product classes vary between 12,3  tonnes per year 

(Class 1: M arine  Pollutants +  category A  products) and 101 tonnes per year (Class 2 : crude 
oils).

Description of the effects of the incidents (chapter 4)

The analysis o f p robab ility  o f occurrence o f incidents and the release assessment was done fo r 
8 d ifferent ship types (ST), 7 types o f accidents and 10 ca rgo  types (CT). A  discussion o f the 
effects o f all these scenarios is unfeasible in the tim efram e o f the pro ject and a selection o f two 
incident scenarios was made:

■ worst case scenario o f an o il spill (crude oils (CT2); 1 7 .0 0 0  ton /acc iden t);
■ worst case scenario o f a HNS spill (acetone cyanohydrine (CT1); 8 .0 0 0  &  1 .000  

ton /acc iden t).

The im pact analysis is firstly a im ed at estimating the im pact on d ifferent com m unities. Focus has 
been d irected towards birds, fish and benthic organizms. As fa r as possible the ecosystem 
approach  is guarded during this im pact analysis. If an ecosystem approach  was not feasible fo r 
certa in incidents, ind ica to r species are used to  estimate the impact.
To be able to  assess correctly the impacts, a sensitivity-analysis is carried ou t tha t includes 
besides b io log ica l values also soc io -econom ic parameters. The sensitivity analysis is set up to  
identify the vu lnerable  areas in the coastal and m arine zone o f Belgium. As the interests 
(sensitivity) o f the different users o f the BPNS vary in tim e, three d ifferent scenarios leading to  
d ifferent sensitivity maps have been identified as the im pact and response to  a spill w ill also 
depend on these seasonal interests:
■ general scenario: a scenario  in which a ll param eters are evenly im portant;
■ sum m er scenario : a scenario in which the tourist and recreational values o f the coastal and

m arine areas have been given special a ttention;
■ w inter scenario: a scenario  in which the nature values (w intering-, fo rag ing - and spawning 

areas) o f the coastal and m arine areas have been given special attention.

In genera l, the western part o f the Belgian m arine zone (Flemish Banks area), the area around
the harbours o f Zeebrugge and O ostende ne ighbouring the im portan t coastal m unicipa lity 
B lankenberge-De Haan are the most sensitive zones fo r spills in terms o f eco log ica l (focus 
m arine w aters / w inter scenario) and soc io -econom ic value (focus coastal m un ic ipa lities / 
sum m er scenario).

The presented sensitivity maps must be seen as dynam ical maps. In the GIS-based m ethodo logy 
the sensitivity scores can be adapted accord ing to  the needs o r the ava ilab ility  o f new d a ta / 
parameters. So as m ore detailed o r new in form ation  becomes ava ilab le , especially in GIS 
fo rm a t, the sensitivity analysis can be updated and refined.



The effect analysis o f the selected scenarios is restricted to  an eco log ica l im pact assessment. 
The effect analysis is subdivided into three ERA steps:
■ exposure assessment quantify ing the Predicted Environm ental C oncentra tion  (PEC) based on 

the ca lcu lated release rates and spill models;
■ the consequence assessment estimating the consequences o r effects o f release in terms o f the 

Predicted N o Effect C oncentra tion  (PNEC) o r the 50%  m orta lity C oncentration (LC50);
■ the risk characteriza tion (ecologica l impact) based on the PEC/PNEC o r PEC/LC50 ratio.

Due to  lack o f quantita tive  data assumptions have been m ade in both scenarios (oil &  HNS). 
Furtherm ore, in contrast to  o il spills, a specific ope ra tiona l chem ical m odel estimating the 
m agnitude o f the HNS spill does not currently exist in Belgium. The best approach  is however 
being obta ined by using the sedim ent transporta tion  m odel as a basis fo r the chem ical spilled. 
So the eco log ica l im pact assessments can certa inly be im proved. However the results can be 
interpreted as representing worst case effects and show the possible ou tcom es/m agn itude  o f a 
selected o il and HNS spill. It is a first a ttem pt o f eco log ica l im pact assessment o f both an oil 
and HNS spill and should be refined when new m ethodologies becom e availab le .

The effect o f o il and chem ical spills is d ifferent. O il spills have an effect both at open sea and at 
the beach (stranding), while  the effect o f a HNS spill is generally lim ited to  the m arine area. In 
contrast to  HNS spills, o il spills have a severe im pact on the bird popu la tion . In o u r case study 
the to ta l num ber o f bird casualties is estimated at abou t 471 birds (open sea) and 3 3 3 6  birds 
(Zwin). Due to  the physico-chem ical characteristics o f the hazardous products the assessment of 
the eco log ica l im pact area is a lso different. A  genera lisation o f results is thus not possible.

Risk estimation (chapter 5)

The overall estim ation o f the risk is defined as the m u ltip lica tion  o f the consequence fo r each 
dam age-causing  event with the frequency o f tha t event. The frequency o f an event is a result of 
the hazard identifica tion and release step (Chapter 3). The consequence o f a dam age-causing 
event is usually defined as casualty probabilities [direct loss (mortality)] (Chapter 4).
The risk o f com m ercia l sh ipping at the BPNS can be summ arized as fo llow s:
■ the highest risk can be found in the high risk subareas SA3, SA5, SA6, SA7 (range once every 

1 3 (SA3) to  43  (SA6) years) characterized by sandbank form ations a n d /o r  presence of 
harbour (intense shipping tra ffic  is not the determ ining fac to r [e.g. SA1 (every 1 1 9 yr)] ;

■ in the first place oil tankers and conta iner ships pose a high risk fo r a lm ost the to ta l BPNS due 
to  the fact tha t they transport the most hazardous ca rgo  types (60% o f CT1 and 97%  o f CT2) 
and tha t in case o f a spill accident high quantities o f dangerous goods are spilled at sea 
(related to  high transported quantities) [Max. ca rgo  spill quantity per year in SA3: 124 ton (oil 
tankers) &  2 4 7  ton (containers)];

■ secondly a lso transport with chem ical tankers and RoRo tra ffic  are risky, in particu la r in the 
high risk subareas, respectively due to  the hazardous characteristics o f the products 
transported by chem ical tankers (notice the low  spill quantity) and a m edium  frequency (Max. 
in S A 3 : every 150  yr) and spill quantity (Max. in SA3: 24  ton/yr) o f accidents w ith RoRo ships;

■ the risk from  bulk, general cargo and o ther (passenger ships &  o ther ships) transport is rather 
low.

Examination and recommendations of existing contingency plans 
(chapter 6)

The va lorisa tion o f the RAMA pro ject results in a thorough  analysis o f the current status o f the 
sh ipping at the N orth  Sea in relation to  the issue o f safety. The scope o f the pro ject w ill however 
go beyond the mere result o f a fundam enta l risk analysis o f the com m ercia l sh ipping at the 
North Sea. It is also a im ing  at the fo rm u la tion  o f recom m endations to  im prove the safety level
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fo r the environm ent and at an optim isa tion  o f response in the fram ew ork o f the Belgian 'N o rth  
Sea Disaster P lan'. These recom m endations are part o f the rem ain ing chapter o f the RAMA 
report.

Final report

The fina l report, figures and add itiona l in form ation  can be found on the w ebpage o f the RAMA 
pro ject: h ttp ://w w w .v Iiz . b e /p ro iects/R AM A/

http://www.vIiz
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Introduction

The North Sea is one o f the most productive ecosystems in the m arine environm ent, but 
s ign ifican t input o f toxicants from  very diverse sources occurs which may harm this ecosystem. 
Up till now, little a ttention has been paid to  sea-based sources o f po llu tion  (e.g. accidental 
spills o r leakage from  platform s). A lthough most o f the pub lic interest has gone to  o il spills and 
the quantity o f chem icals transported is substantia lly less than o il, the potentia l harm fo r the 
m arine environm ent from  a given am oun t o f chem icals spilled can be several orders of 
m agnitude greater. M any o f the chem icals transported by sea are highly toxic a n d /o r  persistent, 
can b ioaccum ula te  o r cause long-term  effects. In case o f an accident at sea, it is im portan t that 
accurate in form ation  on environm enta l partition ing , b ioava ilab ility , (eco)toxicity is im m ediately 
ava ilab le . A  num ber o f databases on physical and chem ical properties o f chem icals have 
already been deve loped, but little a ttention has been paid to  specific issues such as the im pact 
on m arine life, environm enta l fate and b ioaccum ula tion  in m arine food  chains. M ost often the 
in terpretation is left to  the expert user o f the database. Should an accident occur in which 
substances are discharged into the sea, th reaten ing to  be washed up on the beach o r even 
spilled by transporta tion  over land, a prom pt reaction to  the ca lam ity is essential in o rder to 
m inim ize the potentia l dam age. The choice o f effective measures to  abate  the po llu tion  w ill 
depend to  a large extent on the d irect ava ilab ility  o f re liab le  and up-to-date  in form ation  on the 
fa te, hazards and risk m anagem ent procedures to  be taken fo r the spilled product. In this 
regard it is im perative tha t all relevant in form ation  is m ade ava ilab le  in a proper fo rm a t tha t is 
easily accessible and in terpretable fo r all stakeholders concerned including the non-expert.

Database development

A  too l in which environm enta l data o f specific m arine pollutants is m ade ava ilab le  to  a broad 
range o f possible end-users has been developed in the DIMAS project. Since the too l should 
fac ilita te  and support the decision m aking in case o f an accidenta l sp ill, involvem ent o f d ifferent 
stakeholders belonging to  d ifferent o rgan iza tiona l levels was a prerequisite so tha t specific 
concerns over the com ple te  chain o f com m and could  be taken into account. This was reflected 
in the com position  o f the proposed users com m ittee tha t consisted o f representatives o f federal 
and m unicipal adm in istrations, scientists, port authorities, c lean-up  and care professionals etc. 
As such it could be ensured tha t the developed database is ta ilo red  to  the needs o f the different 
end-users.
The pro ject itself consisted o f 4 consecutive phases:
■ Identification and selection o f the most im portant contam inants at the Belgian coast, the 

Belgian C ontinenta l Shelf and the Scheldt Estuary.
■ C o llection  o f physico-chem ical and eco toxico log ica l in form ation  regarding the selected 

contam inants.
■ Evaluation and interpretation o f the gathered data.
■ D evelopm ent o f an integrated database with a g raph ica l user interface and m odelling  o f the 

ecotoxico log ica l data.
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Phase 1: Identification and selection of the most im portant contaminants a t  the 
Belgian coast, the Belgian Continental Shelf and the Western Scheldt

The value o f an environm enta l risk assessment depends to  a large extent on the ava ilab ility  o f 
re liab le  and up-to -da te  in form ation . Since it would have been an enorm ous task to  co llect data 
fo r all hazardous substances tha t could be o f possible concern to  the m arine environm ent, it 
was deemed necessary to  restrict the current pro ject to  those substances relevant fo r the Belgian 
coast, Belgian C ontinenta l Shelf and the Scheldt Estuary tha t would  be o f highest concern fo r 
im m ediate  action. Thus, in the first phase, the priority contam inants were listed to  be included in 
the database. Selection was perform ed based on criteria such as b ioaccum ula tion  potentia l, 
toxicity, persistence, frequency o f involvem ent in accidenta l spills, frequency o f transport over 
sea and volumes transported. Furtherm ore, the intrinsic presence o f contam inants in ships and 
the occurrence o f contam inants in dumpsites were taken into account. This list was com pared 
with o ther existing priority lists (OSPAR priority lists, ENECE POP list, EU W ate r Fram ework 
directive etc.) and va lidated against transport data from  harbours. An overview  o f lists and 
databases used fo r selecting substances is given in Fig. 1.

s and data
Involvement in 

spills
COMMPS

Ecotox OSPAR

H elcom

ED N orth

Priority EUDen H aag UNECE POP

Dumpsites

A nnex I 
6 7 -5 4 8 -E E C

G esam p bulk- 
packaged

IM D G  marine 
pollutants

C
c

i S election  o f c o m p o u n d s

Initial list (5000  
com pounds)

P roperties, expert ju d g e ­
m ent, tra n s p o rt, OSPAR 
dyn am ec , __

Final list

Fig. 1. Selection of substances.

Phase 2: Collection of physico-chemical and  ecotoxicological information  
regarding the selected contaminants

In the second phase an extensive literature search was perform ed to  gather all in form ation 
necessary fo r the database. For each o f the com pounds, data were collected on physico­
chem ical properties, ecotoxico logy, hum an effects and GESAMP hazard profiles. M ost data on 
acute, subacute and chronic effects at d ifferent troph ic  levels (fish, a lgae, plants, invertebrates, 
m icro-organizm s) were gathered from  in ternational scientific literature. Next to  peer reviewed 
literature, existing databases, nationa l and international reports, research program m es etc. were 
searched.
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■ Physico-chemical properties were co llected from  ECB-ESIS (European Chem icals Bureau -  
o ffic ia l European chem ical Substances In form ation System, conta in ing  IUCLID Chem ica l Data 
Sheets and Risk Assessment Reports), NSDB (N ord ic Substance Database) and peer reviewed 
literature.

■ Ecotoxico logical data were m ainly gathered from  ECB-ESIS, the US-EPA EC O TO X database 
(US EPA, fo rm er AQUIRE database), the ED-North database (database on Endocrine 
Disruptors in the North Sea), the U G ent EC O TO X database (with properties and risk and 
safety phrases o f chem icals transported over the N orth  Sea and eco tox ico log ica l profiles on 
these chemicals) and peer reviewed literature. W ate r as well as sedim ent data were 
assembled on ecotoxicology. Since m arine data were scarce fo r most com pounds, freshwater 
data were also gathered to  a llow  read across.

■ Hum an tox ico log ica l data were m ainly gathered from  the U G ent EC O TO X database and 
ECB-ESIS.

Phase 3: Evaluation and  interpretation of the gathered data

In the th ird  phase qua lity  and relevance o f the gathered data were assessed. This was o f utmost 
im portance fo r the data com piled  on the effects on m arine biota. Therefore, a deta iled quality 
screening o f m arine data and a rough qua lity screening o f the (less relevant) freshwater data 
were carried out. The m arine data were classified based on the ava ilab ility  o f the fo llow ing  
in fo rm ation : perform ance o f the tests accord ing to  in terna tiona lly  accepted procedures, 
in form ation  on the 'contro l', in form ation  on the test concentra tion range, ava ilab ility  of 
in form ation  on test characteristics, statistical analysis o f the reported dose-response 
relationships and in form ation  on the analytic perform ance. O n ly  relevant (marine) data tha t met 
high qua lity  standards were used in the database. Procedures fo r risk m anagem ent were also 
included. A  broad range o f organizms and endpoints were assessed, but if insufficient data fo r 
the m arine environm ent were ava ilab le , results from  freshwater studies were used. Q ua lity  
screening fo r freshwater studies was m ore lim ited than fo r the saltwater studies because the high 
num ber o f freshwater data did not a llo w  such a high detail level w ithin the fram ew ork o f the 
current project. Thus, freshwater data were given a qua lity score ('reliable', 're liable with 
restrictions' o r 'not fu lly verifiable') depending on the data source (e.g. data from  EU risk 
assessment reports are classified as re liab le whereas data from  the US-EPA EC O TO X database 
are considered not fu lly verifiable).

Phase 4: Developm ent of an integrated database w ith a  graphical user 
interface and  m odelling of the ecotoxicological data

In the fourth  phase the re la tional database with a g raph ica l user interface was developed. Data 
were stored in a re lational Access database (see Figs 2 and 3). The advantages o f using a 
re la tional database over typ ical archive techniques are the powerful querying capabilities, ease 
fo r im porting and exporting data in a variety o f fo rm ats, and faster access to  data . The 
database is made accessible to  a ll end-users (experts and non-experts) as a fu lly w eb-enabled 
searching database using a simple g raph ica l user interface and is retrievable via the pro ject 
website (http : /  /  www. vl iz. b e / p ro jects /d i mas). In case o f accidenta l spills, a ll end-users, public 
services, media and the general pub lic w ill be able to  easily ga ther objective , quality-assured 
in form ation .

In form ation tha t was entered in the database includes physico-chem ical characteristics o f the 
com pounds (physical state, m elting po in t, bo iling  point, density, so lubility , vapour pressure, log 
Kow, ...), acute and chronic eco toxico log ica l data on d ifferent m arine and freshwater species, 
risk and safety phases and GESAMP hazard profiles.
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Fig. 3. DIMAS database in Access.

Based on the am oun t o f the com pound spilled and the physico-chem ical properties o f the 
com pound , the water- o r sedim ent concentra tion after an accidenta l spill is estimated (exposure 
m odelling). To fac ilita te  interpretation o f the toxicity data , all relevant effect data fo r a given 
com pound are m odelled and visualized in PAF-curves (Potentially Affected Fraction) or
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com piled  in a Predicted N o Effect C oncentra tion  (PNEC). An exam ple o f a PAF-curve is given in 
Fig. 4. This curve allows an estimate o f the % species tha t would  be affected at a certain 
environm enta l concentra tion and can be ca lcu lated fo r acute and chronic data.
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Fig. 4. PAF curve for acute effects acetonitrile (acute LC50 or EC50 plotted against the cumulative % of 
species).

The last step in the m odelling part o f the DIMAS pro ject, was the environm enta l partition ing  
m odelling . It is very im portant to  estimate which o f the com partm ents (water, sedim ent, a ir, 
b iota o r soil) is most affected by a chem ical spill. This can be done by m odelling  the behaviour 
o f the com pound in the environm ent. For this purpose, the approach  developed by M ackay et 
al. (1996abc) was integrated in the DIMAS database.

M ackay et a l. (1996abc) describe a m ultim edia  equ ilib rium  criterion m odel (fugacity m odel), 
which can be used to  evaluate the environm enta l fate o f a variety o f chem icals. The m odel 
treats chem icals tha t fa ll into three categories. In the first ca tegory the chem icals may partition 
into all environm enta l m edia , in the second they are invo latile , and in the th ird  they are 
insoluble in water. The m odel consists o f level I, II, and III ca lcu lations. By sequentially do ing 
level I, II and III ca lcu lations, increasing in form ation  is obta ined abou t the chem ical's 
partition ing , its susceptibility to  transfo rm ation  and transport, and the environm enta l process 
and the chem ical characteristics tha t most influence chem ical fate. Level I estimates the 
equ ilib rium  partition ing  o f a quantity o f o rgan ic  chem ica l between the hom ogeneous 
environm enta l media with defined volum es, densities, o rgan ic  carbon contents, and lipid 
fraction. There are no in- o r out-flows o f chem ica l, and no degrad ing  reactions occur. Level II is 
s im ila r to  the Level I described above, but is a steady state m odel with a constant input rate, 
rather than single dose o f chem ical. There is both advective in- and o u t-flow  o f chem ical from  
the unit w orld . C hem ical losses can also occur th rough  degrad ing  reactions. Level III does not 
assume an equ ilib rium  state, but only steady state. The program  uses conventiona l expressions 
and typ ical parameters fo r interm edia transfer by processes such as wet deposition from  the a ir, 
sedim ent deposition in the water, and soil runoff. However, fo r the DIMAS database, only 
level 1 ca lcu lations are perform ed as these require the least input in form ation . O u tp u t data give
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a picture o f the chem ica l's  fate in an evaluative o r generic environm ent. For DIMAS, the 
standard environm ent was adapted , by virtua lly e lim ina ting  the soil com partm ent.

For each o f the com pounds in the database, environm enta l partition ing  can be m odelled if 
enough input data is ava ilab le  (m o lecu la r w eight, water so lubility , vapou r pressure, melting 
point, log Kow). The ou tpu t o f the environm enta l fate m odelling is a partition ing  o f the 
com pound between a ir, aerosols, water, sediment, suspended sediments, and biota (fish).

Dissemination

Active d issem ination o f the com piled in form ation  is o f key im portance fo r increasing public 
awareness and understanding by all stakeholders. This is done th rough  a variety o f means, e.g. 
pub lica tion  o f reports and th rough a pro ject and cluster website, but the true va lorisa tion o f the 
results consists in the use o f the integrated and m ulti-d isc ip linary database em bedded in a fu lly 
w eb-enabled searching g raph ica l user interface (h ttp ://w w w .v liz .be / pro jects/d  ¡mas). Data 
accessibility is im proved by using standard form ats sim plify ing data retrieval and use. As such 
the too l w ill increase transparency and a llow  fo r rapid com m un ica tion . Furtherm ore, the output 
com patib ility  with a lready existing im pact models was taken into consideration. The first 
beneficiaries o f this too l are the people directly involved in the first phase o f a contingency plan 
fo r an accidenta l spill. As such, in itia l decision m aking will be fac ilita ted , fo r exam ple when 
concern ing the level to  which the organ ization  should be alerted o r m obilized, whether action is 
required etc. The fina l ind irect beneficiaries are the general public (scientists, journalists, 
general pub lic , etc.) w ho w ill be better inform ed abou t the potentia l im pact to  man and the 
environm ent and ultim ately better protected.
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Introduction

This cluster brought toge ther tw o projects, i.e. EV /36: Risk Analysis o f M arine  Activities in the 
Belgian part o f the North Sea (RAMA) and EV/41 : D evelopm ent o f an Integrated Database fo r 
the M anagem ent o f Accidenta l Spills (DIMAS). Both projects focused on d ifferent aspects o f 
m arine accidents. The first pro ject dea lt w ith the analysis o f the risks and hazards related to 
sh ipp ing, the potentia l im pact o f spills and the deve lopm ent o f recom m endations fo r 
im provem ent o f existing contingency plans. The second pro ject a im ed at deve loping a database 
o f priority contam inants relevant in case o f m arine accidents and spills, am endab le  fo r 
in terpretation, provid ing re liab le, easy to  interpret and up-to -da te  in form ation  on m arine 
specific issues. The most im portant parts o f this database are the quality-assured d irect and 
ind irect effects on m arine biota.

Objectives

The objectives o f the cluster were:
■ to  create a structure which will increase and optim ize the a lready existing com m un ication  and 

interaction between the different partners in both projects;
■ to  avoid dup lica tion  and overlap o f efforts and data generation and integrate the results and 

data o f both projects;
■ to  increase the visibility, d issem ination and explo ita tion  o f the results by in ternational 

netw orking, im proving partic ipa tion  o f potentia l end-users and integrating recom m endations 
to  policy makers;

■ to  create added value both fo r the researchers as well as fo r the end-users o f both projects;
■ to  m inim ize gaps in the know ledge by m utual exchange o f specific in form ation  and data 

relevant fo r each others project;
■ to  explore opportunities to  com bine the expertise o f both pro ject teams in fu rther research 

projects.

Results

M ore structured co-operation (objective 7, 3, 4)

A  structured co -ope ra tion  was atta ined th rough the o rgan ization  o f o ffic ia l and inform al partner 
meetings. In these meetings focus lied on harm onization o f da ta , methods and results as well as 
on the jo in t identifica tion o f know ledge gaps. This in its turn has led to  m ore effic ient data 
gathering and increase in the w idth and relevance o f both projects.
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O vera ll, the o ffic ia l as well as the in form al meetings were considered very useful by the different
partners w ith in the cluster:
■ Both projects were clearly optim ized in terms o f avoid ing overlap (e.g. sending ou t questions 

to  the port authorities, environm enta l fate and d istribution m ode lling , gathering effects 
d a ta ...).

■ The interaction led to  a num ber o f new m ulti-d isc ip linary concepts fo r know ledge gaps in the 
DIMAS and RAMA projects as well as fo r future pro ject proposals (mainly in terms o f database 
structure, fate and d istribution m ode lling ; see also 'Further research').

■ An active exchange o f data between Ecolas and Euras has taken place. As indicated in Fig. 5 
below , data on transported ca rgo  and the resulting list o f relevant dangerous goods were 
needed by both projects.

■ Based on the sh ipping and cargo  data gathered in the RAMA pro ject, Euras was able to  make 
up a dangerous goods ca rgo  list o f relevant products transported in the Belgian Part o f the 
North Sea. In the DIMAS pro ject, an extended list o f com pounds was drawn based on 
physico-chem ical properties, intrinsic (eco)toxicity, occurrence on priority lists. From this 
extended list, the fina l list w ith com pounds to  be fu lly evaluated in the DIMAS pro ject was 
m ade, based on fo r instance intrinsic properties and -  m ore im portantly -  on transported 
quantities. The frequency and quantity o f transporta tion  over the N orth  Sea was obta ined from  
the RAMA pro ject and checked w ith data from  the harbour o f Ghent.

■ Ecolas on its tu rn , used the ecotoxico log ica l know ledge o f Euras fo r its effect analysis. Three 
incident scenarios were selected fo r the effect analysis and the ecotoxico log ica l data o f the 
dangerous ca rgo  used in these scenarios were delivered by Euras. In this way, the quality 
assurance o f the eco toxico log ica l data w ill be integrated in the im pact analysis o f potentia l 
spills. Further, the scenario  deve lopm ent and choice o f m arine d istribu tion m odel parameters 
in the RAMA pro ject was perform ed after an inform al meeting o f Euras, Ecolas and M U M M  
where possible options and realistic scenarios were tho rough ly  discussed.
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Fig. 5. Overview of the clustered project with mutual relationships.
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Integration of results (objective 2)

The in tegra tion o f results o f both projects resulted in the present policy oriented integrated 
report. This report com bines the relevant results and reports in an understandable language. 
The cluster a lso a im ed at im proving the visibility, d issem ination and explo ita tion  o f the results of 
both projects by organ iz ing a jo in t end-user m eeting, the creation o f a cluster website and the 
organ ization  o f an in ternational symposium. During the partner meetings, it became apparent 
tha t a c lear com m un ica tion  on te rm ino logy between RAMA and DIMAS was also necessary to  
optim ize the integration o f the tw o projects. Therefore, the te rm ino logy was m ade uniform  and 
easy to  interpret (e.g. on the website).
Im portant w ith respect to  policy, is tha t both the results o f RAMA and DIMAS as well as the 
outcom e o f the M IM A C  symposium are ready to  be used in contingency p lann ing . Currently 
there are some new developm ents regarding preparedness and response p lanning related to  
spills at sea (organ iza tiona l, ope ra tiona l, adm inistrative). This provides an excellent opportun ity  
to  p ick up and integrate some o f the results and recom m endations put forth by both RAMA and 
DIMAS. The risk analysis o f RAMA forms a basis fo r the evaluation o f the degree of 
preparedness (products, equ ipm ent, response) while  the database developed w ithin the DIMAS 
pro ject forms an opera tiona l too l tha t can be used during po llu tion  com bating  operations at 
sea.

Knowledge gaps (objective 5)

A  num ber o f know ledge gaps were identified and filled in both projects:
■ RAMA:

- data on ecotoxicity fo r the selected substances in RAMA were not readily ava ilab le ;
- data on fate o f chem icals were not availab le .

■ DIMAS:
- data on transport were very lim ited;
- data on d istribution o f chem icals were not availab le .

■ M IM A C : even a fter clustering the DIMAS and RAMA projects, some data gaps rem ained:
- m ore in form ation  (m odelling) is needed concern ing fate and d istribu tion o f chem ical spills 

on the N orth  Sea; current m odelling  efforts are solely focussed on oil spills (see also 
'Further research');

- fo r a num ber o f substances, m arine-specific ecotoxicity data are lacking so that 
extrapolations from  freshwater data were needed.

Data gaps fo r the RAMA and DIMAS projects were filled as much as possible. Through the
clustering this could be done w ithout dup lica tion  o f efforts. Data gaps tha t are still present are
fu rther discussed in 'Further research'.

Further research (objective 6)

A  num ber o f research options are suggested below.
■ Ecotoxico logical research to  obta in  ecotoxicity data based on m arine species fo r the 

transported chem ical com pounds at the N orth  Sea.
■ D evelopm ent o f a new approach  to  assess environm enta l im pact caused by o il and chem ical 

spills. The m ethodologies fo r assessing environm enta l fate and d istribu tion w ithin DIMAS and 
RAMA are conservative and can supplem ent each other. A  first a ttem pt w ithin RAMA (using 
the sedim ent transporta tion  model) fo r estimating the spatia l d istribution o f a 'H azardous and 
Noxious Substance' (HNS) in water over tim e is novel, but som ewhat lim ited as it assumes no 
breakdown o f the chem ical com pound in the environm ent and does not take environm enta l 
d istribu tion in the d ifferent com partm ents (air, w ater, so il, etc.) into account. The approach 
fo llow ed w ith in  DIMAS is a lso lim ited as only environm enta l d istribution in a steady state



environm ent, w ithout breakdow n, is taken into account. Therefore fo llow ing  suggestions can 
be made:

o Developm ent o f adequate  models fo r ca lcu lating the fate and d istribu tion o f 
chem ical spills in the m arine environm ent (ideally a lso taking into account b io tic 
and ab io tic  breakdown o f the product). Currently such models are not ava ilab le  
o r routinely used in Belgium  (and ne ighbouring  countries). This is in contrast to 
o il spills, where good  models are used to  evaluate m arine po llu tion.

o The in tegration o f the approaches o f both the RAMA and DIMAS pro ject can 
form  the basis o f this new m odel (Fig. 6):

■ a M ackay-like  d istribution o f the com pound in the environm ent (DIMAS) 
fo llow ed by

■ a spatial d istribution in tim e (RAMA approach).
o Refinement o f both o f these approaches is however necessary to  com e to  an 

opera tiona l and policy relevant too l.

CHEMICAL 
SPILL

Mackay-like 
distribution modelling 

(DIMAS)

C Air

Aerosol 

Biota

V

Water

Suspended solids 

Sediment
egradatio

Realistic estimate 
of environmental concentration 
in the different compartments 

over time

< c

Sediment-transport- 
like distribution 

Modelling 
(RAMA)

Fig. 6. Schematized approach for a realistic environmental fate and distribution modeling in the case of 
an accidental spill.

Conclusion

Clustering RAMA and DIMAS was considered to  be very successful:
■ The integration and b ila tera l adjustm ent o f methods and data led to  m ore effic ient data 

gathering and increased the w idth and relevance o f both projects by integrating each others 
experience.

■ End-users o f one pro ject go t acquainted w ith the results o f the o ther project. They also gave 
va luab le  advice fo r the explo ita tion  o f the results by o ther potentia l end-users (e.g. data from
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G hent harbour tha t was obta ined in the DIMAS pro ject was cross-checked with transport data 
from  the RAMA pro ject; d istribu tion m odelling  from  the RAMA pro ject was used as a starting 
po in t fo r deve loping an environm enta l fate and d istribu tion m odel in DIMAS).

■ Expertise in both projects was com plim entary and this cluster brought toge ther experts in 
environm enta l law  (RAMA), environm enta l policy (RAMA), im pact assessment (RAMA/DIMAS), 
risk analysis (RAMA & DIMAS), ecotoxico logy and tox ico logy (DIMAS &  RAMA), contingency 
p lanning (RAMA), database m anagem ent (DIMAS). This has led am ongst o ther to  a num ber 
o f future research options tha t are considered crucial in spill m anagem ent/contingency 
p lann ing , as discussed in 'Further research'.
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SCOPE & OBJECTIVES

The N orth  Sea is an intensely used m arine area and contains one o f the most intensive 
m erchant sh ipping routes in the w orld . The interest and engagem ent o f society to  im prove the 
quality o f the sea and the coast and to  protect the m arine environm ent has led at nationa l and 
international level to  increased attention. This is shown am ongst others by recent changes in the 
EU legislation and steps taken by the EC to  speed up enforcem ent o f the ERIKA regulations. It is 
also a ligned with the Bergen declara tion  o f the 5th North Sea C onference in which the M inisters 
invited OSPAR to  develop an app ropria te  system o f risk assessment and risk profiles connected 
with relevant hum an activities (e.g. shipping and aquaculture) in particu la r regions and 
localities. The fina l a im  is risk reduction o f hazardous substances. Increased attention is also 
found in EC environm enta l policy documents fo r protection o f the m arine environm ent 
(com m unication o f the European Com m ission to  the European Parliam ent and C ouncil of 
M inisters 'Towards a strategy to  protect and conserve the m arine environm ent').

To keep the risk o f unwanted incidents at sea as low  as reasonably feasib le a n d /o r  acceptab le, 
appropria te  measures, both techn ical and organ iza tiona l, need to  be defined and taken. 
However, such preventive and m itigating measures can only be taken on the basis o f a sound 
analysis o f the risks involved. As m arine environm enta l risks are border-crossing, the approach 
should have an in ternational character.

Policy makers, scientists and the fina l users o f these risk and contingency plans all have every 
reason to  learn from  each o ther and exchange ideas and practical experience. To achieve this, 
the M IM A C  team  has organized a tw o-day international conference (1 9 -2 0  O c to b e r 2 00 6 ) that 
focused on the current changes in policy concern ing m arine intervention and the risk 
m anagem ent strategies o f the North Sea countries (risk analysis and effic ient database 
m anagem ent).
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PROGRAMME

Thursday 19 October 2006

Welcome and introduction

1 0 .0 0 -1 0 .4 0 : Registration -  coffee

1 0 .4 0 -1 1 .0 0 : W elcom e by the M in ister o f Economy, Energy, Foreign Affairs and Science 
Policy
M arc  Verwilghen

1 1.00-1 1 .20 : W elcom e by the M in ister o f M ob ility  and the North Sea 
Renaat Landuyt

1 1.20-1 1 .40 : In troduction to  the workshop M IM A C  
Dirk Le Roy (Ecolas)

1 1 .4 0 -1 2 .2 0 : C urrent developm ents in the risk policy o f the North Sea: from  a Tripartite  to  a 
Q u ad rip a rtite  Bonn Agreem ent Responsibility Zone 
Eric D onnay (FPS Environment)

12.20-14 .00 : lunch

Risk analysis North Sea -  chair: D irk  Le Roy (Ecolas)

1 4 .00-1  4 .2 5 : Risk analysis o f m arine activities in the Belgian Part o f the North Sea (RAMA) 
Annemie VoIckaert (Ecolas)

1 4 .25-1  4 .5 0 : State o f the affairs o f risk analysis o f the Dutch part o f the North Sea
Henk O ffr inga  (National Institute for Coastal and M ar ine  M anagem ent, RIKZ)

1 4 .50-1  5.1 5: Risk analysis in the French part o f the English C hannel and North Sea
Jean-Christophe Burvingt (Préfecture marit ime de la M anche et 
de la mer du Nord)

15.15-1  5 .4 0 : Very heavy fuel oils: risk analysis o f the ir transport in UK waters
Kevin Colcomb, M atthew  Rymell and Alun Lewis (Maritime and Coastguard  
Agency)

15.40-16 .30 : coffee

Risk assessment North Sea -  chair: M arn ix  Vangheluwe (Euras) & Colin Janssen 
(UG - Letea)

1 6 .30-1  6 .5 0 : Developm ent o f an Integrated Database fo r the M anagem ent o f Accidenta l 
Spills (DIMAS)
Bram Versonnen (Euras)

1 6 .50-1  7.1 0: O il spills: effects and m anagem ent
Sjon Huisman (RWS -N o r th  Sea Directorate)
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1 7.1 0-1 7 .30 : Endocrine d isruption in the m arine environm ent 
M ike W aldock (CEFAS)

1 7.30-1 7 .50 : Conclusions day 1

2 0 .0 0 :  Conference dinner

Friday 20 October 2006

9 .30-1  0 .0 0 : Registration &  in form ation  -  coffee

Contingency planning -  chair: Frank M aes (UG - M aritim e Institute)

1 0 .00-1  0 .3 0 : T rico lo r experience in the fram ew ork o f the C ontingency Plan M ancheplan
Jean-Christophe Burvinqt (Préfecture marit ime de la M anche et de la mer du 
Nord)

1 0 .30-1  1 .00 : The sub-reg iona l contingency plan between D enm ark, G erm any &  the 
Netherlands (DENGERNETH)
Peter Soberg Poulsen (Admiral Danish Fleet)

11 .00-11.30: coffee

1 1 .3 0 -1 1 .5 0 : The nationa l contingency plan fo r the North Sea 'R am penplan N oordzee ': 
present state and critica l evalua tion  -  O rgan iza tion
Johan Debyser (Cabinet governor West Flanders)

1 1 .5 0 -1 2 .1 0 : The nationa l contingency plan fo r the North Sea: the shaping o f opera tiona l 
arrangem ents 
Thierry Jacques (Mumm)

1 2 .1 0 -1 2 .3 0 : Plenary session

12.30-14 .00 : lunch
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WELCOME BY MARC VERWILGHEN, MINISTER OF ECONOMY, ENERGY, 
FOREIGN TRADE AND SCIENCE POLICY

M inistry fo r Economy, Energy, Foreign Trade and Science Policy 
Brederodestraat 9 
1 00 0  Brussel, Belgium

O u r seas and oceans are vita lly  im portan t fo r the cu ltu ra l, social and econom ic w ell-be ing  o f 
the w orld 's  popu la tion . For an effective m anagem ent o f the m arine environm ent, the 
sustainable use o f the m arine resources, as well as fo r the safety at sea, a better understanding 
is required o f both the function ing  o f this system and o f the hum an activities and the ir im pact on 
socia l, econom ic and eco log ica l levels. M arine  research in which a ttention is given on all these 
aspects is then an essential requirem ent fo r an app ropria te  m anagem ent and im provem ent of 
the ecosystem.

Since m ore than th irty years the Belgian Science Policy initiates and supports research 
program m es concern ing the study o f the North Sea ecosystem. The general objectives o f these 
program m es are tw o fo ld . O n  the one hand the ir intent is to  strengthen and support the scientific 
potentia l in Belgium w ithin the concerned areas o f research and in the ir integration w ithin 
international research networks. O n  the o ther hand the ir intent is to  provide scientific support to  
the policies o f the various governm ent authorities.

It is w ithin the fram ew ork o f the Second Scientific Support Plan fo r a Sustainable Developm ent 
Policy (SPSD-II) tha t the tw o concerted actions 'D eve lopm ent o f an Integrated Database fo r the 
M anagem ent o f Accidenta l Spills (DIMAS)' and ' Risk Analysis o f M arine  Activities in the Belgian 
Part o f the N orth  Sea (RAMA)' were financed by the Belgian Science Policy. These tw o research 
projects antic ipate  on several aspects o f accidenta l po llu tion  in the North Sea.

Together they form  the 'M a rin e  Incident M anagem ent C luster (M IM A C )' which objective is to  
enhance coopera tion  and synergies between both projects. The current symposium is one o f the 
results o f this cluster.

The recent accidents involving the Prestige and the T rico lo r and the resulting dam age have, 
insofar as this was still required, underscored the im portance o f this research.

Knowing the im portance o f the issue the Belgian Science Policy has devoted around 
EUR 3 .5  m illion  in the fram e o f the Second Scientific Support Plan fo r a Sustainable 
D evelopm ent Policy (SPSD-II -  2 0 0 2 -2 0 0 6 ) to  research projects dea ling w ith (accidental) 
m arine po llu tion  and is a lso actively partic ipa ting  in the ERA-net pro ject AMPERA 'European 
concerted action to  foster prevention and best response to  accidenta l m arine po llu tio n '. The 
objective o f this ERA-net pro ject am ongst others is the opening o f the nationa l research 
program m es on accidenta l m arine po llu tion . The partic ipa tion  to  this ERA-net pro ject w ill give a 
considerab le  added value to  the research projects and research groups financed by the Belgian 
Science Policy. Firstly opportunities w ill be given, to  the financed research groups, to  
co llabo ra te  with fo re ign  researchers via the creation o f in ternational clusters o f financed 
projects around the same top ic . Secondly it w ill be possible fo r Belgian scientists to  w ork in 
m ultina tiona l projects tha t w ill be financed th rough jo in t calls organized by the AMPERA 
partners.

The top ic  (accidental) m arine po llu tion  makes also part o f the research lines o f the dom ain  
N orth  Sea in the new research program m e 'Science fo r a sustainable deve lopm ent (2005 -
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2 0 1 0 ) '. This p rogram m e is the continua tion  o f the SPSD-II. A  budget o f EUR 8  m illion  w ill be 
devoted fo r m arine research fo r the com ing 4 years. The first projects w ill start at the end of

2 0 0 6 .
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WELCOME BY RENAAT LANDUYT, MINISTER OF MOBILITY AND THE 
NORTH SEA

M inistry fo r M ob ility  and the North Sea 
Brederodestraat 9 
1 00 0  Brussel, Belgium

The Belgian part o f the North Sea, a lthough relatively sm all, is an intensely used m arine area. It 
is crossed by some o f the busiest sh ipping routes in the w orld  linking the g reat harbours of 
Northwestern Europe with the rest o f the w orld . W hen, on one hand, m aritim e transport is of 
vital im portance fo r our econom y, on the o ther hand, such a high concentra tion o f vessels 
represents a s ign ifican t risk o f sh ipping accidents and m arine po llu tion.

The last decade has been characterized by a continuous growth o f the sh ipping tra ffic  in the 
N orth  Sea, both in terms o f num ber o f ships and in terms o f increase o f ship size. By the same 
tim e the volumes o f transported oil and o the r hazardous substances have increased 
sign ificantly. These substances could cause serious harm to  the m arine environm ent if spilled at 
sea. Experts foresee tha t these trends w ill continue during the com ing years.

This situation clearly asks fo r a m a jo r concern fo r the protection o f the N orth  Sea ecosystems, 
which are known to  be very im portan t from  an environm enta l po in t o f view but are also very 
vu lnerable. It is therefore  the responsibility o f the authorities to  make sure tha t the risk o f 
accidenta l m arine po llu tion  caused by ships and its associated negative im pact on the m arine 
environm ent are kept to  a m in im um  and this, w ithout im pairing  the econom ic function o f 
sh ipping transport.

The prevention o f sh ipping accidents is the first priority. This is m ainly addressed by measures 
taken at in ternational and European level a im ing  at im proving the safety o f vessels as well as 
the safety o f navigation in the N orth  Sea. However, the risk o f an accident causing a m a jor 
m arine po llu tion  w ill never be com plete ly e lim inated. It is therefore necessary to  be well 
prepared to  respond efficiently to  m aritim e disasters in o rder to  lim it and m itigate the dam age 
to  the m arine environm ent. Since a few  years Belgium can rely on a national stockpile  o f 
po llu tion  com bating  equ ipm ent tha t can be deployed at any tim e in o rder to  respond to  
m aritim e emergencies. The response is organized accord ing to  the provisions o f the national 
contingency p lan, the disaster plan fo r the North Sea (Rampenplan Noordzee), and takes place 
in the reg ional coopera tion  fram ew ork o f the Bonn Agreem ent. The ratifica tion  by Belgium of 
the in ternational C onvention fo r O il Pollution Preparedness, Response and C oopera tion  
(OPRC, 1990), toge ther w ith its Protocol on Hazardous and Noxious Substances (HNS 
p ro toco l), which is due to  be com pleted soon, w ill strengthen the legal basis o f a Belgian 
ope ra tiona l po llu tion  response capacity and bring new ob liga tions fo r reg ional coopera tion  in 
this fie ld . M ost o f the OPRC requirements are a lready met by the active partic ipa tion  o f Belgium 
in the Bonn Agreem ent.

Taking all this into account, it is c lear tha t the results and recom m endations o f scientific studies 
such as RAMA and DIMAS represent va luab le  in form ation  fo r assisting the po litica l decis ion­
makers in the ir task o f deve loping adequate strategies fo r the prevention o f sh ipping accidents 
and the protection o f the environm ent against ship-sourced po llu tion  in the m arine areas under 
Belgian jurisdiction. In my qua lity o f federal m inister fo r the North Sea, I welcom e the w ork 
carried ou t w ithin these tw o projects linked toge ther under the M IM A C  um bre lla , as a support to  
my com m itm ent fo r a safer and cleaner N orth  Sea.
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CURRENT DEVELOPMENTS IN THE RISK POLICY OF THE NORTH SEA: 
FROM A TRIPARTITE TO A QUADRIPARTITE BONN AGREEMENT 
RESPONSIBILITY ZONE

Eric Donnay

Federal Public Service Public Health, Safety o f the Food Chain  and Environment 
D irectorate general Environment, V ictor H ortap le in  4 0 , Busl 0 , Local 2 C 0 9  
B -1060  Brussels, Belgium 
E-m ail: E ric .D onnay@ health .fgov.be

Abstract

The intense sh ipp ing  tra ffic  in the N orth  Sea results in a high risk o f sh ip-sourced m arine  po llu tio n . The 
Bonn A greem en t offers an op e ra tio n a l fram ew ork  fo r  reg iona l coo pe ra tion  between N orth Sea countries 
aga inst p o llu tion  o f the sea by o il and o the r harm fu l substances. The T ripa rtite  jo in t responsib ility  zone 
established under this ag reem en t between U nited K ingdom , France and Belgium  in the southern pa rt o f 
the N orth  Sea is an im p o rta n t instrum ent o f this co o pe ra tion . The recent decis ion to  extend the Bonn 
A greem en t T ripartite  zone to  a Q u a d rip a rtite  zone th rough  the p a rtic ip a tion  o f the N etherlands offers 
in teresting perspectives fo r  re in fo rced  coo pe ra tion  and better co o rd in a tio n  o f the na tiona l strategies fo r 
dea ling  w ith m arine  p o llu tion  response preparedness in the southern pa rt o f  the N orth  Sea. This o n -g o in g  
deve lopm en t w ill he lp the fo u r countries concerned  to  be better p repa red  to  m eet the cha llenge  o f the 
increasing risk o f m arine  p o llu tio n  posed by the con tinuous grow th  o f sh ipp ing  in the N orth  Sea, w h ich is 
associa ted w ith an increase o f the quan tities o f heavy oils and harm fu l o r  noxious substances carried  on 
board  vessels.

Background

W hen on 1 8 M arch 1 9 6 7 , the tanker Torrey Canyon  ran aground on Seven Stones reef, west of 
C ornw a ll, United K ingdom , she caused the first m a jo r m arine oil spill disaster in history. Since it 
was the first tim e, no plans had been prepared beforehand to  deal w ith it. Unsuccessful 
attempts were m ade to  conta in  and com bat the o il spill such as d ropp ing  napalm  in an a ttem pt 
to  burn the oil o r spraying large am ounts o f detergents, which later proved to  be ineffic ient and 
very toxic fo r the m arine organisms. The Cornish and part o f the French coast were 
contam inated and a great num ber o f sea birds were killed. O n  tha t occasion, the public 
became aware o f the d ram atic  im pact o f o il po llu tion  on the m arine environm ent. Furtherm ore, 
the authorities learned from  the Torrey Canyon  disaster tha t there was a real need to  develop 
specific response techniques and equ ipm ent fo r dea ling with o il spills at sea as well as to  
establish international coopera tion  mechanisms in this fie ld . It is therefore not by co incidence 
tha t the e ight countries bordering the N orth  Sea (United K ingdom , N orw ay, Sweden, Denm ark, 
G erm any, the Netherlands, Belgium and France) decided in 1969  in Bonn, G erm any, to  sign 
an 'ag reem ent fo r coopera tion  in dea ling with the po llu tion  o f the N orth  Sea by o il ',  later 
referred to  as the 'Bonn Agreem ent'.

Since then, the Bonn Agreem ent has been am ended in 1983  in o rder to  extend its scope to  
harm ful substances o ther than oil and to  add the European C om m unity to  the list o f contracting 
parties. The Bonn Agreem ent was the first reg ional agreem ent o f its kind and as such it has 
been the precursor fo r s im ila r agreements covering o ther European seas: the Helsinki
convention (1974 and 1992) fo r the Baltic Sea, the Barcelona convention (1976) fo r the 
M editerranean Sea and the Lisbon agreem ent fo r the N ortheast A tlantic  (1990) (NB: The Lisbon 
agreem ent has not yet entered into force). This in ternational fram ew ork fo r coopera tion  in 
com bating  po llu tion  is com plem ented by tw o European mechanisms: the 'C om m un ity
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fram ew ork fo r coopera tion  in the fie ld  o f accidenta l o r de libera te  m arine p o llu tio n ' and a more 
recent instrument: the 'C om m un ity  mechanism fo r reinforced coopera tion  in civil protection 
assistance in terventions', which covers both civil protection and m arine po llu tion. Fig. 1 
illustrates how these regional agreements overlap and shows the central position o f the 
European C om m unity, which is party to  all these agreements.
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Fig. 1. In ternationa l fram ew ork  fo r  coo pe ra tion  in co m b a tin g  m arine  p o llu tion  in European waters 
(Source: EMSA).

M ore  recently, in 2 0 0 2 , during the afterm ath o f the ERIKA accident, the European Com m ission 
decided to  create a European M aritim e Safety Agency (EMSA). This agency is m ainly dealing 
with m aritim e safety issues (i.e. the reduction o f the risk o f m aritim e accidents, m arine po llu tion  
from  ships and the loss o f hum an lives at sea) but it has also received the task fo r provid ing 
technical assistance to  m em ber states in the fie ld o f ope ra tiona l response to  m arine po llu tion . In 
this respect, EMSA must be considered as a pan-European p la tform  tha t gives access to  
technical support to  m em ber states when they request assistance while responding to  a m a jor 
po llu tion  accident. The response to  m arine po llu tion  belongs indeed to  the com petency o f the 
m em ber states, which have established ways to  cooperate  and to  provide m utual assistance 
th rough regional agreements tha t address the ir specific (regional) needs. Therefore EMSA's 
support must be unam biguously seen as a com plem ent to  the assistance tha t m em ber states 
can obta in  th rough  the respective regional agreements and not as a way to  replace these 
agreements. O n  the contrary, EMSA's contributions are likely to  reinforce the partic ipa tion  o f 
the European C om m unity in the d ifferent reg ional agreements to  the benefit o f each o f them.

The Bonn Agreement: an operational instrument against marine 
pollution

The Bonn Agreem ent is focused specifically on opera tiona l and techn ical aspects o f com bating 
m arine po llu tion  and encourages the North Sea countries to  jo intly im prove the ir response 
capacity. The terms o f reference o f the Bonn agreem ent can be summarized as fo llows:
■ Promote sharing o f in form ation  and resources in response to  a spill.
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■ Encourage sharing o f surveillance resources as an aid to  detecting and com bating  m arine 
po llu tion  and prevent v io la tion  o f a n ti-po llu tion  regulations.

■ Encourage C ontracting  Parties to  com e to  the aid o f others by provid ing po llu tion  response 
assets and o ther resources when needed.

For the purposes o f m arine po llu tion  m on itoring  and contro l, the geograph ica l area covered by 
the Bonn Agreem ent is d ivided up to  e ight 'zones o f responsibility ' w ith supervisory 
responsibilities being assigned to  each o f the contracting states as illustrated in Fig. 2 below.

SE

HO

UK
DK

NL

U K +FR +B E

UK+FR -

Fig. 2 . The Bonn A greem en t area and zones o f responsib ility  (Source: Bonn A greem ent).

The zones of, respectively, the southern part o f the N orth  Sea and the C hannel area are placed 
under the responsibility o f groups o f C ontracting Parties and are fo r th a t reason called 'zones of 
jo in t responsibility '. The interventions o f the C ontracting  Parties w ithin these zones o f jo in t 
responsibility are subject to  the provisions o f techn ical arrangem ents agreed between the Parties 
concerned.

The guidelines and procedures fo r the provision o f assistance in po llu tion  response by one 
C ontracting Party to  another are presented in the 'Bonn Agreem ent C ounter Pollution M a n u a l', 
which is continua lly  updated. A nother im portant Bonn Agreem ent opera tiona l gu ide  is the 
'Aeria l Surveillance H an db oo k ', which provides fo r uniform  guidelines and standard procedures 
fo r the aeria l m on itoring  and contro l o f m arine po llu tion.

Joint operations are carried ou t on a regular basis under the um brella  o f the Bonn Agreem ent 
accord ing  to  a yearly ca lendar o f operations. Jo int exercises (BONNEX) are organised fo r 
tra in ing  fo r the dep loym ent o f po llu tion  com bating  equ ipm ent and the testing o f the opera tiona l 
coord ina tion . C ontracting parties are also jo in ing the ir efforts in coord inated  fligh t cam paigns 
fo r the contro l o f m arine po llu tion.

The Bonn Agreem ent w orking g roup O TSO PA meets on a yearly basis in o rder to  continuously 
review the state o f the art developm ents o f all relevant ope ra tiona l, technical and scientific 
matters related to  m on itoring  and com bating  m arine po llu tion . In this way Bonn Agreem ent 
experts always remain at the fo re fron t o f know ledge and expertise, what a llows them  to  
m aintain a leading position in the fie ld o f ope ra tiona l response to  m arine po llu tion  since the 
beginning o f the Bonn Agreem ent. The p ioneer function o f the Bonn Agreem ent is illustrated by
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the fact tha t all Bonn Agreem ent countries have set up national m arine po llu tion  response 
capacities and procedures fo r m utual assistance well before it became an international 
requirem ent with the entry into force in 1995  o f the In ternational C onvention on O il Pollution 
Preparedness, Response and C oopera tion  1 99 0  (OPRC, 1990).

The risk of marine pollution: assessment and evolution

In a general way, sh ipping can have a negative im pact on the m arine environm ent due to  the 
d ischarge o f o il and wastes, cleaning and venting tanks, a ir po llu tion , loss o f cargoes 
conta in ing  harm ful substances (50% o f goods transported at sea can be described as 
dangerous), discharges o f ship 's ballast w ater which may conta in  non-indigenous species and 
the use o f an ti-fou ling  paints conta in ing  biocides (OSPAR, 2 0 0 0 ).

The accident o f the Torrey Canyon  pointed ou t the risk associated w ith tankers. However ship- 
sourced m arine po llu tion  is not exclusively the result o f accidenta l discharges. Ships are also 
delibera te ly carrying out ope ra tiona l discharges o f o ily  waste at sea. W hile  large accidenta l oil 
spills cause spectacular environm enta l dam ages in a well defined geograph ica l area at a given 
period o f tim e, opera tiona l discharges are responsible fo r a perm anent background 
concentra tion o f pollutants affecting the whole  N orth  Sea area. This latter fo rm  o f po llu tion  is 
m ore diffuse and less visible than m a jo r spill accidents, but it gives rise to  the same level of 
concern since it is likely to  have a long-term  detrim ental effect on the m arine ecosystems.

A  d im inu tion  o f the risk o f ship 's accidents is addressed by continuous e ffort fo r im proving safety 
standards in shipping transport. The m ain legal instrument fo r the regula tion o f opera tiona l 
discharges from  ships is the In ternational C onvention fo r the Prevention o f Pollution from  Ships 
and its annexes (MARPOL 7 3 /7 8 ). An im portant measure fo r the protection o f the m arine 
environm ent o f the North Sea against o il po llu tion  is the designation o f the N orth  Sea as 
'specia l a re a ' under MARPOL 7 3 /7 8  annex I (oil), which becam e effective in 1999 . U nder this 
provision ships are exclusively a llowed to  d ischarge ship-generated o ily  waste from  m achinery 
spaces using an o il separa to r device p roducing o il concentrations not exceeding 15 ppm . Such 
a low  concentra tion does not produce visible trace o r film  at the sea surface and is considered 
to  be harmless fo r the m arine environm ent.

Despite these measures the risk o f po llu tion , e ither accidenta l o r delibera te , is still s ign ificantly 
present in the N orth  Sea. The fact remains tha t the N orth  Sea area contains some o f the busiest 
shipping routes in the w orld . The high density o f sh ipping in the North Sea log ica lly  leads to  a 
higher risk o f accidents and a h igher p robab ility  o f illegal discharges com pared to  the level of 
these risks in areas with lesser sh ipping density. Furtherm ore, it should be noted tha t due to  the 
shallow  depths in the southern part o f the North Sea, vessel tra ffic  is confined w ithin narrow  
navigation channels fo rc ing  ships to  com e at close range o f each o ther and lim iting the 
possibilities fo r co llis ion  avoidance manoeuvres. Therefore the southern part o f the N orth  Sea 
must be considered as a high-risk area fo r sh ipping accidents likely to  cause sign ifican t m arine 
pollu tion.

The main source o f in form ation  fo r assessing the situation o f m arine po llu tion  in the North Sea 
is the aeria l surveillance carried ou t in the fram ew ork o f the Bonn Agreem ent. The data on 
observed m arine po llu tion  collected by the aeria l surveillance program  o f each C ontracting 
Party is com piled by the Bonn Agreem ent secretariat and published in an 'A nnua l report on 
aeria l surve illance '. This data has been collected during many years using standardised 
observation procedures and reporting form ats. This report is therefore a va luab le  reference fo r 
assessing the current situation and the recent trends in the evolution o f m arine po llu tion  in the 
N orth Sea. However one should keep in mind the fact tha t this data only reflects the num ber of 
spills observed during surveillance flights and therefore only represents a fraction  o f the actual
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num ber o f spills. A  study carried ou t by the M anagem ent U nit o f the N orth  Sea M athem atica l 
M odels (M U M M ) indicates tha t spills observed by the Belgian surveillance a ircra ft during the 
period 1 9 9 1 -1 9 9 5  could represent only 1 5% to  30%  o f the actual to ta l ship-sourced po llu tion  
(Schollier et a l., 1 996 ). This does not a ffect the fact tha t the Bonn Agreem ent aeria l surveillance 
data clearly shows a decreasing trend in the num ber o f observed spills per fligh t hour (Fig. 3).

Flight Hours 
^ 9  observed slicks 

Ratio

1 9 8 6  1 9 8 7  1 9 8 8  1 9 8 9  1 9 9 0  1991 1 9 9 2  1 9 9 3  1 9 9 4  1 9 9 5  1 9 9 6  1 9 9 7  1 9 9 8  1 9 9 9  2 0 0 0  2001 2 0 0 2  2 0 0 3  2 0 0 4

Fig. 3 . Total num bers o f f lig h t hours and observed slicks fo r  the pe riod  1 9 8 6 -2 0 0 4  and the ir ra tio  
(Source: Bonn A greem ent).

The relative d im inu tion  o f the num ber o f observed spills during the last decade is generally 
considered to  result from  the deterrent effect o f aeria l surveillance as well as from  a greater 
environm enta l awareness o f ship 's crews and ship 's operators encourag ing them  to  pay more 
attention to  observing a n ti-po llu tion  regulations.

EMSA's Action Plan fo r O il Pollution Preparedness and Response (EMSA, 2 0 0 4 ), which is based 
on a risk assessment study carried out in 2 0 0 3  by the In ternational Tanker O wners Pollution 
Federation (ITOPF) at the request o f the European C om m ission (D G  TREN), presents some 
in form ation  on the expected evolution o f the risks related to  the causes o f ship-sourced
po llu tion. M ost o f the in form ation  com bined with the assessment o f the Q u a lity  Status Report
(QSR) 2 0 0 0  fo r the N orth  Sea area (OSPAR, 2 00 0 ) can be summ arised as fo llows:

■ The vo lum e o f sh ipping transport is expected to  continue to  g row  sign ificantly during the next 
decade in terms o f increasing volumes o f transported ca rgo , increasing num ber o f vessels and 
increasing ship 's sizes.

■ The deve lopm ent o f Russian o il export from  ports in the Baltic is causing an im portant change 
in trad ing  patterns fo r the transporta tion  o f crude and heavy fuel oils. This change w ill 
continue to  increase in the com ing years resulting in a s ign ifican t growth o f tanker tra ffic  
th rough the Baltic Sea and the North Sea.

■ N on-tanker vessels have generalised the use o f heavy fuel o il fo r the ir propu ls ion engine. The 
po llu tion  risk posed by these vessels is in line with the increasing size o f vessels and 
consequently the increasing size o f bunkers carried on board.

This forecast indicates tha t the risk o f po llu tion  posed by sh ipping in the N orth  Sea w ill continue 
to  exist and could s ign ificantly increase during the com ing years. It a lso points out the fact that 
the main threat o f m arine po llu tion  is related to  the increasing quantities o f heavy fuel oils and
hazardous and noxious substances carried on board o f ships.
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From a tripartite to a quadripartite zone of responsibility

The tripartite  jo in t responsibility zone between United K ingdom , France and Belgium covers the 
southern part o f the N orth  Sea. It extends over the main navigation route between the Dover 
Strait and the m outh o f the River Scheldt. As m entioned before, it is an area characterised by 
very dense vessel traffic , which places it in the category o f zones presenting a high risk fo r 
marine po llu tion  accidents.

The interventions o f the three countries concerned in the tripartite  jo in t responsibility zone are 
defined by technical arrangem ents between UK, France and Belgium dating from  1972. The 
key provision o f these technical arrangem ents is the fact that the three countries are a llow ed to 
intervene in waters o f the o ther countries w ithin the boundaries o f the tripartite  zone w ithout the 
necessity o f a fo rm a l authorisation  o r request fo r assistance. These arrangem ents proved to 
w ork well and have been a particu larly useful instrument fo r the jo in t response to the accident 
w ith the Tricolor. However the experience showed that po llu tion  incidents occurring in the 
Tripartite zone also represent a threat fo r the Dutch waters and that the Netherlands should 
log ica lly  also be involved in the jo in t response to these incidents. This is the reason why -  when 
the C ontracting  Parties decided in 2 0 0 3  to am end the Bonn Agreem ent in o rder to realign the 
limits o f the responsibility zones with the boundaries o f the Exclusive Econom ic Zones (EEZ) -  
Belgium proposed to extend the jo in t responsibility zone from  a tripartite  to a quadripa rtite  zone 
including part o f the Dutch responsibility zone. A ll concerned countries agreed in princip le on 
an extension to the north o f the existing jo in t responsibility zone in such a way that the northern 
lim it coincides with the northern edge o f the Belgian EEZ (Fig. 4).
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Fig. 4 . Illustra tion o f the extension to  the north (shaded area) o f the existing T ripa rtite  zone to  fo rm  the 
new Q u a d rip a rtite  zone o f jo in t responsib ility  (Source: Rijkswaterstaat).
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However, am endments to  the Bonn Agreem ent have to  go th rough long adm inistrative and 
d ip lom atic  processes before entering into force. Therefore Belgium proposed to  the other 
countries concerned to  a lready com m ence w ith the discussion fo r the prepara tion  o f new 
techn ica l arrangem ents fo r the future Q uad ripa rtite  zone before it takes effect. It is the view o f 
the fo u r countries tha t the Bonn Agreem ent Q uad ripa rtite  zone offers interesting perspectives fo r 
a reinforced coopera tion  as well as fo r a better coord ina tion  o f nationa l strategies fo r m arine 
po llu tion  response preparedness in the southern part o f the North Sea.

Conclusions

The North Sea area, and m ore especially the southern part o f it, is a zone presenting a high risk 
o f ship-sourced m arine po llu tion  incidents due to  the very high density o f vessel tra ffic . Despite 
all measures developed to  im prove ship and navigation safety and to  enforce an ti-po llu tion  
regulations, this risk w ill persist and may continue to  increase w ith the predicted growth o f 
shipping in the North Sea. The main concern fo r m arine po llu tion  is caused by the increasing 
quantities o f heavy fuel oils and Hazardous and Noxious Substances (HNS) carried on board of 
vessels.

The Bonn Agreem ent offers th rough provisions fo r coopera tion  and m utual assistance fo r 
com bating m arine po llu tion  an adequate  ope ra tiona l fram ew ork fo r m arine po llu tion  response 
and preparedness tha t meets the specific needs o f the N orth  Sea countries at regional level. The 
experience gained by partic ipa ting  in the Bonn Agreem ent exercises and the Bonn Agreem ent 
working g roup  places the m arine po llu tion  experts o f the N orth  Sea countries at the fo re fron t of 
the know ledge and technical expertise in the fie ld o f response to  m arine po llu tion  accidents.

The Bonn Agreem ent jo in t responsibility zone between United K ingdom , France and Belgium 
that covers the southern part o f the N orth  Sea responds to  the particu la r needs fo r a reinforced 
coopera tion  in this zone confronted with a particu larly high risk fo r m arine po llu tion . The 
recently approved extension o f the Tripartite  zone to  a Q uad ripa rtite  zone including the 
Netherlands offers new perspectives fo r reinforced coopera tion  between the countries 
concerned in the ir com m on figh t aga inst m arine po llu tion  in the N orth  Sea.
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Background

In o rder to  make a proper risk analysis o f the transport o f hazardous substances on the North 
Sea, a good overview  is needed o f the hazardous substances transported and the sensitive 
coastal areas possibly under threat. In the Netherlands, this process received input a num ber o f 
years ago  by a detailed inventory study o f hazardous substances transported to  and from  the 
m a jo r Dutch sea ports (including Rotterdam) in the year 2 0 0 0 . This study revealed tha t the 
larger p roportion  o f such transport com prised crude o il and heavy fuel o il. A lso, it became 
apparen t tha t the transport o f hazardous substances in ships only passing (but not ca lling  at) 
Dutch ports was an unknown factor. For this reason, the M inistry o f Transport, Public W orks and 
W ater M anagem ent decided to  join the Safety at Sea pro ject in the Interreg IIIB Program (North 
Sea region). In this presentation, the p re lim inary results o f this on -go ing  pro ject w ill be 
discussed.

Inventory of oil transport streams

In Safety at Sea, partners from  public and private organ isations in Belgium , D enm ark, the 
N etherlands, N orw ay (Lead Partner), Sweden and the UK join forces to  w ork on d ifferent safety 
aspects related to  m aritim e activities. The Netherlands toge ther with N orw ay are m aking an 
inventory o f o il transport and sensitive areas in o rder to  im prove the risk analysis o f o il transport 
on the Dutch part o f the North Sea. In fo rm ation  on o il transport has been collected fo r the year 
2 0 0 4 , not only from  the m a jo r Dutch ports but a lso from  oil ports in the o ther partic ipating 
Interreg countries. Im portantly, N orw ay and the UK as m a jo r o il producers and exporters are 
part o f the study. This inventory has led to  a much im proved picture o f o il transport on the 
Dutch part o f the N orth  Sea. This w ill be illustrated by a num ber o f transport maps.

Risk analysis

These basic transport data are currently being processed in o rder to  ca lcu late  the risk o f ou tflow  
o f o il due to  co llis ions, g rounding  etc. o f o il transporting ships. This w ork is being carried ou t by 
M ARIN, using the SA M S O N -m ode l (Safety Assessment M ode l fo r Shipping and O ff-S hore  North 
Sea). The first results w ill be presented. A  com parison w ill be m ade to  the results obta ined 
earlie r based on the year 2 0 0 0  data (see above).

Sensitive areas

A  lot o f e ffort has gone to  defin ing eco log ica lly  sensitive areas o ff the Dutch coast. In tu rn , these 
areas are based on a too l to  discern the sensitivity o f various species and habitats and 
d istribution maps during d ifferent seasons (Fig. 1).

An exam ple o f a relative sensitivity m ap fo r heavy fuel o il, based on the presence o f 34 species 
(fish, benthos, av ifauna and mammals) and the ir sensitivity values is given in Fig. 1. O the r
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exam ple maps o f sensitive areas will be shown and the process to  create these maps w ill be 
explained during the presentation.

February-March

Vulnerability
map

S c e n a r io  1 

Legend

max
V a lu e

i

Fig. 1. Relative sensitivity m ap fo r heavy fuel o il.

The last challenge in the pro ject is to  com bine the results o f the risk assessment with these 
sensitivity maps, in o rder to  arrive at an equ iva lent o f the M arine  Environm ental H igh Risk 
Areas, a concept developed previously in the UK.

Ajgust-September Octo ber-Nov ember
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NORTH SEA
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Préfecture m aritim e de la M anche et de la m er du N ord , Boîte Postale 1,
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Abstract

Risk analysis is o f a p a ra m o u n t im portance  fo r coastal states if we w an t to  have fitting  con tingency plans 
and  a p p ro p ria te  structures and equipm ents. The ob jectives are to  prevent, to  pro tect and to  figh t. Like 
m any o ther coastal states we have been practis ing risk analysis fo r  years in France and risk analysis is 
ge tting  m ore and m ore  accura te  in tim e. Investigations on boa rd  a vessel w ith an assessment team , o r 
sending an a irc ra ft to  eva luate p o llu tion  are a way to  m ake a case by case risk analysis, bu t the risk 
analysis m ethod is to  ga the r a lo t o f in fo rm a tio n  to  prevent and to  cure. M y in tention  is to  illustra te  my 
w ords w ith exam ples. So I w ill show  you som e figures and pictures tha t w ill speak clearly. Let me present 
the C hanne l and the N orth  Sea which is the sm allest m aritim e  zone in France bu t which is a g o o d  
exam ple o f a ll threats we have to  face.

Identification of the threats 

W hat are the threats?

It is im portant to  know precisely w hat the g loba l m aritim e tra ffic  in the area is. If we study the 
figures fo r the Channel we are impressed by the im portance o f m aritim e activity in this area 
which matches w ith the M alacca Strait.

Busy means risky, you can not have a high density o f m aritim e flow  w ithout a certa in level o f 
risk, we have to  do  o u r best to  reduce this risk taking in m ind tha t risk zero does not exist.

The second step in studying the tra ffic  in an area is to  take into account all the m aritim e routes 
o r links. It gives you a m ore precise idea o f the places where we must focus our attention.

The th ird  step is to  have accurate and updated in form ation  abou t the very nature o f the goods 
transported. This in form ation  is im portant fo r response in case o f an accident.

A nother concern are the prevailing weather cond itions and currents in the zone.

Identification of the vulnerable zones

The vu lnerab ility  has to  be considered from  d ifferent points o f view: eco log ica l po int o f view, 
econom ic po in t o f view, nationa l interest, ...

Ecological point of v iew

All sensitive areas having regards with In ternational conventions o r EU regulations have to  be 
taken into account.
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In the English Channel which is a special area w ithin the MARPOL convention, we have some 
sm aller zones which are protected on behalf o f the UN Ramsar convention, o r on EU N atura 
2 0 0 0  directive, and we have nationa l nature reserves.

Economic point o f v iew

W e have to  take into account a ll the coastal industria l equipm ents, coastal industrial estates, 
nuclear pow er plants , harbors, fishing farm s, oyster-farm ing, touristic beaches (in summer).

The use of data concerning risk analysis

Prevention o f accidents, emergency response and a good risk analysis a llo w  States to  take 
relevant pro-active and reactive measures.

Past uses of the gathering of data  concerning risk analysis

The first use o f risk analysis was to  prevent accidents. Studying m aritim e accident figures led us 
to  propose TSS im p lem enta tion  in the C hannel in the seventies (in close coopera tion  with our 
British colleagues). It led us to  set up M RCC in these areas (seventies) and to  settle Emergency 
Towing Vessels (eighties).

The high density o f the tra ffic  led us to  p roh ib it some activities (unorthodox crossing in the Dover 
Strait, sw im m ing in the Dover Strait, ship to  ship transfers in the French te rrito ria l waters) 
(nineties) and to  request m andatory reports fo r tankers.

Risk analysis: current use

Risk analysis is now part o f a big pro ject to  provide relevant in fo rm ation  fo r m aritim e 
authorities. Risk analysis is m ore reactive now and risk analysis is helpful in emergency 
situations.
France is preparing a new device tha t w ill provide all kinds o f in form ation  fo r m aritim e 
authorities when we face a threat. This new software device is called G eograph ic  In form ation 
System.

The problem  o f p lace and port o f refuge is typ ically a question o f risk analysis tha t combines 
database and in form ation  collected by an assessment team .

But risk analysis is a method tha t is also useful when we study new econom ic projects such as 
m arine aggregates extraction o r settlem ent o f w ind-farm s.
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Abstract

The UK M aritim e  and C oastguard  Agency has conducted  an assessment o f the risk to  UK W aters from  a 
spill o f Very Heavy Fuel O il (VHFO ), which is de fined here as fuel o il w ith a viscosity g rea te r than 38 0cS t 
a t 5 0 °C . A  da ta  ga the ring  exercise has been conducted  to  de term ine the annua l tonnages o f V H F O  
passing a lon g  routes th rough  UK waters, both as cargoes and bunkers, and  to  de te rm ine  how  these have 
changed over recent years. In 2 0 0 3 , it is estim ated th a t app rox im a te ly  3 0  m illion  tonnes o f V H F O  passed 
th rough  the Dover S trait, w ith a s ig n ifica n t p ro po rtion  o r ig in a tin g  in Russia and fo rm e r Soviet Union 
countries. V H F O  cargoes transported  w ith in  UK waters as a w ho le  increased from  approx im a te ly  2 6  
m illio n  tonnes in 1 9 9 8  to  app rox im a te ly  5 0  m illio n  tonnes in 2 0 0 3 . Using p re lim ina ry  da ta , V H F O  
bunke r m ovem ents th rough  UK waters are estim ated to  be 3 0  m illion  tonnes in 2 0 0 5 , an increase from  
2 3  m illion  tonnes in 1 9 9 8 . Risk m aps o f the im p a c t o f a V H F O  spill to  UK waters and coastlines have 
been conducted  using oil spill tra jec to ry  p ro ba b ility  m o d e llin g  and env ironm en ta l sensitivity da ta  and are 
presented here.

Background

The transport (as cargo) and use (as bunker fuel oil) o f Heavy Fuel O il (HFO) by ships poses the 
risk tha t these oils m ight be spilled at sea and these spills could  occur in o r near UK waters. The 
recent o il spills from  the Erika and the Prestige (both o f which passed down the English C hannel 
p rio r to  the spills) have h ighlighted the risks o f transporting H FO  as cargo. These incidents have 
caused the countries involved to  take certa in actions aim ed at reducing the threat to  the ir 
coastlines; sing le-hu lled tankers carrying H FO  as ca rgo  are now banned from  the EEZs of 
France and Spain, even though  this breaches UN law. The EU and the IM O  are now 
considering further measures to  tackle  the risks posed by the transport o f H FO  as cargo.

The th reat posed by spills o f bunker fuel o il is not as severe as those from  large cargoes o f 
H FO . The m axim um  quantity o f bunker fuel tha t could be spilled is much low er but given the 
persistence o f H FO , the consequences o f a spill o f 'only' a few  thousand tonnes o f bunker fuel 
o il wou ld  not be neg lig ib le . Some o f these bunker fuel oils have a lm ost identica l properties to 
tha t spilled by the Erika and Prestige.

Spills o f bunker fuel o il from  dam aged o r sunken ships does not occur tha t often; the sunken 
Tricolor w ithstood collisions from  tw o ships a fter she sank w ithout any sign ifican t loss o f the IFO- 
3 8 0  fuel o il tha t was on board. However, there is a 'track record' o f o il spills from  non-tanker 
ships.

N o t all spills o f H FO  w ill be the same. The physical and chem ical properties o f d ifferent grades 
o f HFOs cover a w ide range, depending on the crude oils from  which they are made and the
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refinery process route. The behaviour o f the spilled o il and the feasib ility  o f spill response 
options w ill be influenced by the precise properties o f the H FO  tha t has been spilled. The 
eco log ica l effects o f the spill w ill also be affected by the chem ical and physical properties o f the 
spilled o il, in add ition  to  the resources tha t m ight be affected.

West o f 5co«a„d I
Northern l , c la„ d 

Region

100NM

UK Internal 
waters

WOO-4 W0Ö2WOI0 W008

Fig. 1. The UK Pollu tion C o n tro l Zone.

Definition of VHFO

V H FO  was defined w ithin the study as being fuel o il with a viscosity exceeding 380cSt at 50°C . 
The term  is not a standard industry defin ition  but was used to  d istinguish heavier fuel oils which 
can present particu la r difficulties during m arine spill response: they are very persistent oils which 
show very lim ited response to  d ispersant app lica tion  and can have very low  o r neutral 
buoyancy.

VHFOs are carried at sea as:

■ Residual Fuel O il (RFO) cargoes. RFO is a by-product o f the refining o f crude oil into petrol 
and o ther m ore va luab le  fuels. RFO as a ca rgo  a lm ost invariably falls into the defin ition  o f 
VH FO  above. The cargoes o f Erika and Prestige were typical examples, having viscosities at 
50°C  o f 555cSt and 61 5cSt, respectively (Cedre W ebsite, w w w .le-cedre.fr) .

■ Heavy fuel o il m arine bunkers. These are derived by blending RFO with ligh ter distillates to 
produce a bunker fuel o f the app ropria te  viscosity fo r the vessel requirements. Vessels with
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slower speed engines are able to  use bunker fuels tha t have viscosities fa lling  w ithin the 
defin ition  o f VH FO . U nder the ISO 821 7:1 9 9 6  bunker fuel standard, these fuels are 
categorised as 'R M H 4 5 ' and 'R M H 5 5 ' but are often referred to  by the industry defin ition  o f 
'IF O 5 0 0 ' and 'IF O 7 0 0 '.

VHFO tonnages in UK waters

A  prim e objective o f the study was to  determ ine the quantities o f VH FO  bunkers and ca rgo
passing a long routes w ithin and th rough the UK Pollution C on tro l Zone (UKPCZ), to  assess
whether these had increased in recent years and whether such trends m ight continue.

Initial activities focused on the gathering o f RFO and bunker vo lum e and transport data directly 
from  industry sources such as o il refineries, o il traders, bunkering agents and port authorities. 
However, it soon becam e apparen t tha t such data were not readily ava ilab le  because o f the 
com m ercia lly  sensitive nature o f the fuel o il trad ing  markets.

A  d ifferent approach  was adopted , using statistical trad ing  and shipping in form ation  ava ilab le  
th rough  sources such as the European U nion 's EUROSTAT database
(w w w .epp.eurostat.cec.eu.in t) , UK Trade Info (w w w .uktrade in fo .com ), and UK M aritim e
Statistics (w w w .m aritim estatistics.org), operated by UK G overnm ent departm ents, and data from  
the In ternational Energy Agency (w w w .iea .org ).

2 0 0 2  and 2 0 0 3  have genera lly been used as the base years fo r annual vo lum e and routeing 
statistics, as these were the latest full data sets ava ilab le  at the tim e o f the study. There were 
some discrepancies between data and some o f the details reported here varied between the 
sources, but there was broad agreem ent on the overall pattern o f volumes.

VHFO cargoes

UK RFO imports , exports and domestic traffic

The UK has nine m a jo r crude o il refineries, located on the Thames (1), Forth (1), H um ber (2), 
Tees (1) and Mersey (1) Estuaries, Southam pton W ate r (1) and M ilfo rd  Haven (2). In 2 0 0 3 , 
these distilled crude o il into 8 4 .5  m illion  tonnes o f refined o il products, includ ing 1 1.5 m illion  
tonnes o f RFO (DTI, 2 0 0 5 ). 6 .4  m illion  tonnes o f RFO were exported but the UK also im ported 
0 .4  m illion  tonnes.

Table I shows how  the RFO was consumed in the UK (differences between RFO ava ilab ility  and 
consum ption result from  stock changes and statistical e rror factors). 0 .9  m illion  tonnes was 
supplied as bunkers to  international sh ipping and 3 .6  m illion  tonnes was consumed w ithin the 
UK: approxim ate ly  2 m illion  tonnes by the refineries themselves and approxim ate ly 1.5 m illion  
tonnes fo r o ther purposes.

As RFO is to o  viscous to  travel over large distances by pipe, and it is im practica l to  move large 
quantities by road o r ra il, it is p robab le  tha t a large p roportion  o f the 1.5 m illion  tonnes not 
consumed at refineries was supplied to  local o il term inals via sea routes around the UK coast.

Annual p roduction  o f RFO in the UK rem ained fa irly  static between 1998  and 2 0 0 4 , varying 
between 10 and 13 m illion  tonnes (DTI, 2 0 0 5 ). However, there has been a slight increase in 
the am ount o f RFO im ported into the UK and a larger increase in the am oun t o f RFO exported 
from  the UK during the same period. The m ain trad ing  partners are o ther European countries: 
France, Ireland, N etherlands, Italy and G erm any.
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Table I. UK RFO supply and consum ption tonnages (DTI, 2005)

Fuel oils
(thousands o f tonnes)

Production 1 1 ,517
Imports 394
Exports 6 ,3 8 5
International m arine bunkers 8 6 7
Total UK consum ption 3 ,5 6 2

Internal refinery use 2 ,0 2 2
Industry and energy 1 ,34 6
Inland watenuays transport 50
O ther 144

EU Traffic

Six countries w ithin the EU produced over 10 m illion  tonnes o f RFO in 2 0 0 3 . In descending 
o rder these were Italy, the Netherlands, G erm any, Spain, France, and the UK. Aside from  Italy, 
each o f these countries produced m ore than they consumed and were net exporters. In 
a dd itio n , some countries, notably the N etherlands and Belgium , act as trad ing  hubs fo r RFO 
and both im port and export large quantities o f RFO. Based on EUROSTAT figures fo r 2 0 0 3 , the 
Netherlands was Europe's largest im porte r (15 .5  m illions tonnes) and exporter (12 m illion  
tonnes) o f RFOs, was Europe's second largest producer o f RFOs (13 m illion  tonnes), but was 
one o f the smallest consumers o f RFO (< 0 .3  m illion  tonnes). Fig. 2 shows the RFO p roduction , 
im port, export and supply figures fo r N W  European countries in 2 0 0 2 .
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Fig. 2 . 2 0 0 2  RFO p ro du c tion , im p ort, export and  dom estic  supply in N orthern  European countries 
(In ternationa l Energy Agency, 2 0 0 3 ).
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From EUROSTAT, it was possible to  determ ine the tonnages o f RFO traded between pairs o f 
countries, which were used in the routeing ca lcu lations presented later. A  discrepancy was 
noted between the UK RFO im port and export figures given by EUROSTAT and the UK data 
discussed in the previous section. EUROSTAT reports h igher figures fo r UK RFO imports in 
2 0 0 3  (3.8 m illion  tonnes) but low er exports (4.3 m illion  tonnes). N o reason fo r this d iscrepancy 
could be determ ined, but there is not a s ign ificantly large d ifference between the com bined 
im port-export tonnage  in each case when com paring  it to  o ther tra ffic  in the UKPCZ (the 
d ifference is 1.3 m illion  tonnes).

O ve r the period from  1993  to  2 0 0 3 , the to ta l p roduction  o f RFO in the m ain EU refining 
countries fell slightly but imports in some N W  Europe countries, and the Netherlands in 
particu la r, showed a s ign ifican t increase. (These were matched by a correspondingly s ign ifican t 
fa ll in RFO imports to  Italy but these did not involve any s ign ifican t tra ffic  passing th rough the 
UKPCZ.) Fig. 3 shows im port data fo r the top  4 European RFO importers from  1993  to  2 0 0 3 . 
Recently ava ilab le  data show tha t RFO imports to  the N etherlands increased in 2 0 0 5  to  1 7 
m illion  tonnes (Fig. 4).
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Fig. 3 . RFO im ports  1 9 9 3 -2 0 0 3  fo r the fo u r la rgest EU im porters (In ternationa l Energy Agency, 2 0 0 3 ).

The main source o f the RFO imports to  the N etherlands was Russia, which has shown a large 
increase in its exports o f both crude o il and oil products in recent years. Russia has 42  oil 
refineries, m ainly in the west o f the country, com pared w ith 97  in the EU and Norway. In 2 0 0 2 , 
Russia produced a lm ost 60  m illion  tonnes o f RFO, s ign ificantly m ore than any single EU country 
(Fig. 5) (International Energy Agency, 2 0 0 2 ). RFO use is decreasing in Russia (US EIA, 2002) 
and in 2 0 0 2  Russia exported over 35  m illion  tonnes o f RFO (International Energy Agency, 
2 0 0 2 ); 29  m illion  tonnes o f this was exported th rough the Baltic Sea (Axelrod, 2005 ).
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Fig. 4 . RFO im ports  1 9 9 3 -2 0 0 5  in the N e therlands, show ing con tinu ing  increases a fte r 2 0 0 3 . P re -2003  
da ta  are from  the In te rna tiona l Energy Agency (20 03 ). 2 0 0 5  da ta  are from  EUROSTAT.
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Fig. 5. Russian RFO p ro du c tion  com p are d  w ith the six la rgest EU producers (In ternationa l Energy Agency, 
2002 ).
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Axelrod (2005) discusses recent trends In Russian RFO exports. Fig. 4 shows the increase in 
exports th rough both the Baltic and Black Seas between 1998  and 2 0 0 4 . In recent years, a 
s ign ifican t am oun t o f this RFO has been shipped to  C h ina ; it is exported from  the Baltic and 
Black Seas because o f the pipeline and refinery infrastructure in Russia. RFO is often shipped to  
China in large tankers, including Very Large C rude Carriers (VLCCs > 2 0 0 ,0 0 0  tonnes dwt), 
despite the lack o f heating coils required to  d ischarge RFOs. VLCCs are to o  large to  enter the 
Baltic and RFO is loaded into them  either at ports such as Rotterdam o r th rough sh ip-to-ship  
transfers outside the Danish Straits and in o ther areas around the North Sea, including inshore 
UK waters. Axelrod (2005) reports tha t such transshipments are increasing: from  8 VLCC 
transshipments in the North Sea/Baltic in 2 0 0 2  to  22  in 2 0 0 4 , w ith an average RFO cargo  of
2 7 6 ,0 0 0  tonnes.
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Fig. 6. S eaborne Russian RFO exports th rough  Baltic and  B lack Seas 1 9 9 8 -2 0 0 4  (based on da ta  in 
A xe lrod , 2 0 0 5 ).

Currently, only a small am oun t o f RFO is im ported into N W  Europe th rough  the northern 
Russian ports and the Barents Sea. However, this has been increasing in recent years and there 
are plans to  increase its capacity (Barents' Secretariat, 2 00 3 ).

M a jo r  VH FO  trades passing through UKPCZ

Table II shows the m a jo r RFO cargo transfers (> 0 .5  m illion  tonnes) between countries tha t 
passed th rough the UKPCZ in 2 0 0 3 . In to ta l, it was determ ined tha t approxim ate ly  50  m illion  
tonnes o f VH FO  cargoes passed th rough the UKPCZ in 2 0 0 3 .

EU Black Sea 

□  Baltic Sea
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Table II. Largest VH FO  cargo  transfers between countries tha t passed th rough UKPCZ In 2 0 0 3

From Q u a n tity  (thousands tonnes) To

Russian Federation 16,81 1 N on W . European destina tions
Russian Federation 3 ,9 1 6 N etherlands
Estonia 2 ,1 6 7 N etherlands
G erm any 1,621 U nited States
U nited K ingdom 1 ,5 4 0 U nited K ingdom
Russian Federation 1 ,2 8 3 France
France 1 ,2 5 8 U nited K ingdom
U nited K ingdom 1 ,1 6 9 Italy
U n ited K ingdom 9 4 9 Spain
Belgium 8 7 5 U nited States
U nited K ingdom 8 1 2 U nited States
Italy 76 2 U nited K ingdom
Russian Federation 6 3 8 Spain
N etherlands 63 4 U nited States
Sweden 6 2 8 U nited K ingdom
N etherlands 5 3 6 U nited K ingdom

VHFO bunkers

Ships use a variety o f fuels ranging from  ligh t distillates to  heavy fuel oils. In general, large ships 
with slower running engines w ill use the heavier residual fuel m arine bunker fuels and sm aller 
ships with faster running engines will use distillates. The IM O  (2000) estimated tha t in 1 99 6 , the 
w orld  consum ption o f m arine bunkers was 72% residual fuel oils and 28%  distillates. S im ilar 
figures have been reported fo r the d ifferent EU nations (Beicip Franlab, 2 00 2 ) a lthough Davies 
et al. (2000) show variations in the proportions sold by d ifferent nations. Residual fuel oils are 
cheaper than distillates and ships w ill tend to  use the heaviest fuel o il a llowed by the ir engines; 
large, m odern ships are often designed to  use more viscous fuel oils than o lde r ships. The 
largest ships can carry m ore than 7 ,5 0 0  tonnes o f heavy fuel o il (M ichel and W inslow , 2 00 0 ).

The Interm ediate Fuel O il (IFO) system is w idely used to  refer to  residual fuel o il grades, and an 
International Standards O rgan iza tion  'Residual M a rin e ' classification is a lso in opera tion  fo r 
bunkers. There are tw o popu la r grades o f heavy bunker fuel o il: I FO  1 8 0  and IFO 3 8 0 , which 
have m axim um  viscosities o f 180cSt and 380cS t at 50d eg C  respectively (they broad ly 
correspond to  the ISO RME25 and R M G 35 grades, respectively). There are also heavier grades 
classified as IFO 5 0 0  and IFO 7 0 0 , with m axim um  viscosities o f 5 0 0  cSt and 700  cSt at 
50d eg C  respectively (corresponding to  the ISO RMH45 and RM H55 grades, respectively). 
There are several o ther sub-categorised IFO grades but in practice only these main grades are 
ava ilab le  from  most bunker agents. In this study, we considered fuel oils exceeding 380cS t at 
50d eg C , which covers IFO 5 0 0  and IFO 7 0 0 , a lthough analysis o f IFO 3 8 0  was also 
conducted.

Determ ining accurate in form ation  on the quantities o f d ifferent grade bunkers passing th rough 
the UKPCZ is d ifficu lt:
■ Bunkers are made by blending RFO with distillates to  produce the app ropria te  g rade o f fuel 

o il. This process may occur at the po in t o f sale to  a vessel and details are com m ercia lly 
sensitive, m aking d irect know ledge o f quantities o f each grade delivered d ifficu lt to  ascertain.

■ A lthough statistical data abou t the am oun t o f RFO supplied by each country fo r 'In te rna tiona l 
M arine  Bunkers' use exist, they are not broken down by grade, and p robably cannot be fo r 
the reasons explained above. They also do  not cover dom estic traffic.
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■ It Is not possible to  accurately break down d ifferent vessel classes and sizes by the fuel type 
they use, a lthough 'rules o f th u m b ' exist, and this re lationship ca n 't accurately be app lied  to 
statistical sh ipping data.

■ Even where 'ru les o f th u m b ' are app lied  regarding fuel grade and bunker tank vo lum e fo r 
d ifferent vessel sizes and classes, it is not possible to  determ ine how fu ll each vessel's tanks 
w ill be as it passes th rough  the UKPCZ.

For broad figures, the EUROSTAT database contains data ind icating the vo lum e o f RFO sold 
fo r 'in te rna tiona l m arine bunkers' purposes, which shows sales o f a round 3 0  m illion  tonnes o f 
bunkers w ithin N W  Europe and the Baltic (excluding Russia) in 2 0 0 3 . The N etherlands and 
Belgium were the leading suppliers at 12 m illion  tonnes and 6 .5  m illion  tonnes respectively. In 
the EU as a w hole, approxim ate ly 4 0  m illion  tonnes o f RFO was sold as m arine fuel. Russian 
sales o f residual bunker fuel were 1 2 m illion  tonnes, m ainly th rough the Baltic and Black Sea.

M ost o f the tra ffic  in N W  Europe and the Baltic w ill pass th rough the UKPCZ and therefore  at 
least 3 0  m illion  tonnes can be expected to  enter the UKPCZ (of all grades). W hilst there is no 
defin itive d iv is ion, a general approx im ation  is tha t most vessels greater than 2 0 ,0 0 0  tonnes 
DW T w ill use IF O 3 80  bunkers (or IF O 5 00  o r IF O 700 ), rather than IFO 1 80 . Data regarding all 
2 0 0 4  ship movements th rough the Dover Strait were obta ined from  the M aritim e  and 
C oastguard Agency, which included data on ship type and size. Vessels greater than 2 0 ,0 0 0  
tonnes DWT were separated and the ir numbers are presented in Table III.

Table III. 2 0 0 4  vessel movements and average sizes fo r vessels > 2 0 ,0 0 0  DWT 
tonnes passing th rough the Dover Strait

Vessel Type N um ber of 
movements

Average DWT tonnage

C onta iner ship 5 ,9 8 0 5 0 ,2 1 3
Bulk carrier 4 ,2 4 8 7 8 ,5 1 9
C rude oil tanker 2 ,1 3 7 1 2 2 ,5 0 5
O il products tanker 1 ,518 3 7 ,2 2 2
G enera l ca rgo  ship 1 ,234 3 3 ,1 0 9
O il/ch e m ica l products tanker 740 4 0 ,6 0 6
C hem ical tanker 569 4 2 ,6 1 2
Vehicles carrier 381 2 4 ,7 3 6
C onta iner Ro-Ro cargo  ship 2 98 4 5 ,9 2 3
B u lk/o il ca rrier 2 65 91,171
LPG tanker 2 0 6 3 7 ,3 7 6
Ro-Ro cargo  ship 112 3 0 ,8 2 0
O re  carrier 104 2 6 3 ,6 5 0

M ichel and W inslow  (2000) give average bunker capacities fo r tankers, conta iner ships and 
bulk carriers o f a range o f sizes: these are on average approxim ate ly 2 .9% , 1 0 .0%  and 3 .3%  of 
DW T tonnage  fo r each, respectively. Applying these capacities to  the data above (appropria te ly  
substituting these categories fo r o ther vessel types), to ta l potentia l IF O 3 8 0 +  bunkers passing 
th rough the Dover Strait wou ld  be approxim ate ly  60  m illion  tonnes. Assuming tha t these vessels 
are on average half-fu ll -  fo r exam ple, because those northbound were low  on bunkers and 
a bou t to  call at Rotterdam and those southbound were nearly fu ll having just ca lled at 
Rotterdam (or a s im ila r a rgum ent fo r o ther bunkering locations) -  then 30  m illion  tonnes o f 
IF 0 3 8 0 / IF 0 5 0 0 / IF 0 7 0 0  bunkers would  pass th rough the Dover Strait. An ongo ing  task in the 
study w ill a lso add tra ffic  passing north o f the UK in this assessment.
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In ternationa lly, sales o f IFO 3 8 0  account fo r 70% o f heavy bunker fuel o ils, IFO 180 fo r 
around 25%  (BP, 2 004 ) and IFO 5 0 0  fo r less than 5% (personal com m un ication  with an oil 
industry contact suggests tha t this is p robably between 2 and 4%). Therefore, o f the 3 0  m illion  
tonnes passing th rough  the Dover Strait, up to  1 .7 m illion  tonnes m ight be IF O 500 .

A lthough the g loba l production  o f RFO is fa lling , the dem and fo r RFO fo r m arine bunkering 
purposes is increasing (Fig. 7) and has risen from  abou t 140 m illion  tonnes in 1990  to 
180  m illion  tonnes in 2 0 0 4 . By 2 0 2 0  m arine residual bunkers dem and is predicted to  be 
2 2 5  m illion  tonnes (BP, 2 00 4 ).
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Fig. 7. Trends and forecasts fo r  RFO bunke r and in land  dem ands (BP, 2 0 0 4 ).
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Very little d irect RFO cargo  o r bunkering route data were ava ilab le : tonnages o f RFOs passing 
a long routes have had to  be estimated indirectly. This has been done using in form ation  from  
EUROSTAT, which includes data regarding the destinations o f o il products and o ther goods fo r 
each port in the EU.

Cargo routes

The study determ ined the quantities o f RFO traded between pairs o f countries. This in form ation  
was split into routes by p roportion ing  each value accord ing  to  the quantities o f o il products 
exported from  each port w ithin the dispatching country and by the quantities o f o il products 
im ported into each port o f the receiving country.

-  49  -



Bunker routes

Attempts were m ade to  sp lit the quantities o f IF O 3 8 0 +  bunkers determ ined in the study into 
routes using in form ation  regarding this size o f ships ca lling  at ind iv idua l EU ports but,
unfortunately, no partner port in form ation  was ava ilab le . Therefore, bunker routes have been
determ ined using a s im ila r approach  to  tha t fo r cargoes but using to ta l goods. A  downside of 
this approach  is tha t it does not capture non-m erchant sh ipp ing, e.g. ferries, warships etc.

A  network o f routes was plotted and the quantities o f RFO passing a long each section were 
determ ined using a 'shortest rou te ' approach  between ports. Further w ork is ongo ing  to  
determ ine the p roportion  o f sh ipping passing north o f the UK rather than th rough the Dover
Strait. The approach  takes into account transfer o f RFO by barge between countries on the River
Rhine.

The com bined bunker and ca rgo  results are shown in Fig 8.

Annual Tonnage

■40,000,000 to 50,000,000 
■30,000,000 to 40,000,000 
■20,000,000 to 30,000,000 
»10,000,000 to 20,000,000 
»  5,000,000 to 10,000,000
-  2,000,000 to 5,000,000
-  1,000,000 to 2,000,000

Oto 1,000,000

Fig. 8 . Q ua n titie s  o f RFO passing a lon g  routes th rough  the UKPCZ both as cargoes and bunkers.

Trends in VHFO Transport

RFO cargoes have increased from  2 6  m illion  tonnes in 1998  to  50  m illions tonnes in 2 0 0 3 . 
M ore  g radua l increase in bunkers, perhaps from  23  m illion  tonnes to  4 0  m illion  tonnes, based 
on increases in all IFO  bunkers during this period.
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Abstract

W hen discussing m aritim e incidents invo lv ing  o il, one shou ld  bear in m ind  tha t 9 9 ,8 %  o f a ll transported 
o il vo lum es arrive safely a t the ir destina tion . Furtherm ore, tanker incidents like the ones w ith 'Exxon 
V a ldez ', 'Sea Empress' and  'P restige ' a ttrac t huge m ed ia  a tten tion , w h ile  the da ily  op e ra tio n a l d ischarges 
(MARPOL v io la tions) are som etim es m ore harm fu l and m ore d ifficu lt to  m anage.

Introduction

M arine  o il spills vary w idely in size and in type o f o il and therefore the effects, o r th reat to  the 
m arine environm ent and o ther vu lnerable  areas vary as well. The m anagem ent o f d ifferent oil 
spills w ill in general fo llo w  very s im ila r procedures. However, m anagem ent can sometimes be 
more d ifficu lt in a small slick than in a large incident.

Ecological effects

A  coastal state tha t is prepared to  respond to  a m aritim e incident, w ill have a risk analysis and a 
contingency p lan, tha t a lso identifies the sensitive areas. Seasonal effects with regard to 
presence o f w ild life , taking into consideration m igrating birds, have been studied and the data 
are converted into GIS maps. At least one oil d rift m odel is ava ilab le  to  advise the Response 
Team on the behaviour o f the o il tha t is sp ilt into the m arine environm ent. Therefore, in case of 
an incident, estimations can be m ade on the possible dam ag ing  effects in specific sea areas o r 
coastal zones.

Identifying the effects in tim e is im portan t because the restoration starts soon after the beginning 
o f the incident and is part o f the response measures.

Oil spill management

In case o f an incident, the source is easily identified and contact w ith the responsible can be 
established. Representatives, such as a P&l club w ill be assisting the authorities and the Fund 
provides advice and assistance. In form ation on the type o f o il involved is ava ilab le  and 
quantities o f sp ilt o il can be m athem atica lly ca lcu lated. W ith all this in fo rm a tion , the Response 
Team w ill make the ir strategic and ope ra tiona l response plan.

However, there is m ore to  o il spill m anagem ent. O th e r measures tha t need to  be taken include: 

On board  measures

W hen tanks o f a tanker are ruptured as a result o f a co llis ion , the crew -  possibly assisted by a 
salvage team  -  may undertake attempts to  pum p o il from  these tanks into o ther tanks if storage 
space is ava ilab le . A lthough solid ifiers fo r o il exist, the ir use is not a very viab le  op tion  to  stop 
the leakage, due to  the fact tha t m ixing them  with the o il is a d ifficu lt task.
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Transhipment

If a tanker is ruptured due to  g rounding  on pinnacles o r in case the on board measures fa il, 
ano ther tanker can be brought near the casualty and ca rgo  can be transported from  the 
dam aged tanks into the tanker brought a longside. Usually however, the required tanker w ill not 
be ava ilab le . In tha t case, a sea go ing  barge could be used as a tem porary storage facility. 
T ranshipm ent is not an easy opera tion  and safety procedures are to  be closely a ttended, due to  
the flashpo in t o f the o il. As o il is leaking, there is risk o f explosive gases in the area.

M onitoring, first phase

To fo llo w  the ou tflow  o f o il from  the tanker, continuous m on itoring  o f the situation is necessary. 
A  possible way to  do  this is to  fo llo w  the leakage from  the tanker instruments, but tha t strongly 
depends on the situation o f the casualty. A lternatively, aeria l surveillance can be perform ed, 
supported by satellite images. Both detection instruments and visual observation in com b ina tion  
with the Bonn Agreem ent C o lo u r C ode  w ill provide details on extensions o f the slick, the 
assessed vo lum e and the d rift o f the slick. A ircrew  can also give gu idance to  response vessels in 
case o f m echanical recovery. The rule o f thum b tha t a fter a few hours 90%  o f the recoverable 
o il is in 10% o f the slick may help. D ispersant spraying, depending on the type o f o il and the 
w eather cond itions, requires dedicated gu idance from  experienced surveillance crew.

M onitoring, second phase

M on ito ring  may continue, but w ith ano ther objective , when o il has entered into a sensitive area 
o r at the coastline. If removal o f the oil is im possible o r dissuasive, because removal may cause 
more dam age than the o il itself, natural degrada tion  and also the restoration process should be 
m onitored.

Response a t  sea and a t the coastline

Based on the in form ation  gathered th rough com m un ica tion  with the capta in  and with the crew 
o f the surveillance o r observation a ircra ft, supported by o il d rift tra jectory m odels, the response 
options are defined. Some coastal states apply dispersants, o f which the advantage is the rapid 
deploym ent, but one o f the disadvantages is tha t the o il is not removed from  the environm ent. 
Furtherm ore, the dispersants could fa il because o f the type o f o il.
M echanica l recovery is costly but effective in the sense o f rem oving o il from  the m arine 
environm ent and, if deployed quickly and well m anaged, it is efficient.
Also depending on sea cond itions, sometimes the only response op tion  is w aiting fo r the o il to  
reach the coastline and start the c lean-up opera tion . However, coastal clean up is recognized 
to  be very d ifficu lt and sometimes dangerous, depending on the type o f coast. Pictures taken at 
the Spanish coastline, rocky and open to  strong waves, express the difficulties encountered. O n  
the o ther hand, the sandy coastline and sm ooth slope o f the coastline o f the Dutch coast 
appears to  be a relatively easy job.

Protection o f sensitive areas

Studies on sensitivity have been made with the objective to  protect the same in case o f a 
floa ting  o il slick. So, if possible, the sensitive area should be protected.
Floating o il booms to  gu ide  the o il to  ano ther area could  be considered, but require a 
discussion on the acceptance to  sacrifice another area. M oreover, using booms as a barrie r to  
protect an area is d ifficu lt and depends on the weather conditions.

-  53  -



Logistics

Response needs logistics, not only fo r dep loym ent o f equ ipm ent in the right area but a lso fo r 
transport o f co llected waste (o il/sand /debris  mixtures) from  the coastline to  a waste treatm ent. 
Recovered o il at sea needs to  be b rought to  a refinery o r a tem porary storage facility. Protective 
measures are to  be considered as the recovery ship may be contam inated with o il from  the spill 
site: o il may stick to  the hull and leave a sheen when sailing o r berthed in port.

Adm inistrative aspects

M anag ing  an o il incident includes various adm in istrative aspects, such as the legal side 
(liability), registration o f equ ipm ent dep loyed, contracting com m ercia l supporting com panies, 
contracting tem pora ry storage and waste treatm ent, logg ing  and dra fting  situation reports. 
Preparative w ork to  file  a cla im  also starts here. C la im  m anagem ent is an im portant subject in 
o il spill m anagem ent.

Press

D epending on the size o f the incident and the eco log ica l and socia l effects, m edia attention 
consumes enorm ous m anpower. Press releases and press conferences need to  be well 
prepared. The press o ffice r has to  play a very active role in the response team  meetings.

In ternational co-operation

A  tanker incident occurring in the EEZ o f a coastal state may also affect the interests o f an 
ad jacent state and even if not, the ir assistance is required fo r com bating  the o il slick.
The Bonn Agreem ent, fo r instance, identifies specific co -ope ra tion  in case o f incidents. Sharing 
in form ation  but also active assistance th rough surveillance operations o r recovery vessels have 
proven to  be a strong chain o f the reg ional co -opera tion .
C ontracting  Parties to  the Bonn Agreem ent and s im ilarly those in HELCO M  o r Barcelona 
agreed to  co -opera te  in case o f emergencies and this also requires tra in ing  and exercise. 
Understanding the equ ipm ent and procedures o f m em ber states and the skills and level o f 
preparedness create a solid basis to  rely on in case o f need o f assistance.
A  'strike te am ' can operate independently as long as the N ationa l O n-Scene C om m ander c o ­
ord inates the response units.

A ll the a forem entioned subjects, a lthough in brief, give some ind ication  what m anaging oil 
incidents implies. Each subject in itself could be thorough ly  discussed in a day's meeting.
The Response Team leader, no m atter in what way organ isa tiona l arrangem ent have been 
m ade, is to  co -o rd ina te  all these aspects. O bviously, experts in the various fields w ill carry out 
the tasks, but a good view on all aspects is required.

The other slick

Knowing the party to  ta lk  to  and co -opera te  w ith, in case o f an o il incident, is an obvious 
necessity. The coastal state authorities have identified the responsible and liab le  party tha t may 
even contract a salvage team  o r response assistance. A lthough it requires tim e to  settle the 
c la im , at least there is a party to  negotia te o r quarrel with.

In cases where coastal authorities are confronted with a so-ca lled mystery slick, still requiring a 
response ope ra tion , find ing  the perpetrato r is less obvious.
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Sample analysis may give in form ation  on the type o f o il and could give an ind ication of 
w eathering; AIS data may even identify some vessels in the area where the slick was found , but 
solid prove tha t a ship has discharged o il is another piece o f eake.
O p e ra tio n a l, b ilge discharges (MARPOL violations) are often found w ithout a trace o f the 
pollu ting vessel. Bilge discharges o r slob tank cleaning can result in considerab le  volumes o f oil 
at sea, requiring a response opera tion .

The example of the 'Borcea'

In the case o f the m otor vessel 'B o rcea ' (1989 ), the Dutch authorities were dea ling with an 
unidentified source o f po llu tion  tha t had spilt several hundreds o f tons o f heavy fuel o il tha t 
washed ashore between the Western Scheldt and Scheveningen. Also birds contam inated with 
o il were found , a few  hundred were killed and only a lim ited num ber could be cleaned and 
b rought back into the ir habitat.

The response opera tion , as was clear from  the first report and inventory, w ould  be a costly 
opera tion . But who and where was the polluter?

A  message was put in the Paris M O U  box and faxes were sent to  Bonn Agreem ent foca l points. 
The am oun t o f o il spilt, so much was clear, certa inly must have com e from  a bunker o r cargo 
tank. This was not a MARPOL v io la tion .
Fortunately th rough the Bonn Agreem ent network the vessel was found and later on it was 
proven tha t she had spilt the o il.

From a m anagem ent po in t o f view, the response opera tion  to ok  some nine days (beach 
c leaning), but the investigations to  find the po llu te r and the w ork resulting in a court case 
required many m ore days thus affecting the w ork load o f the organ ization.

A lthough the effects o f the po llu tion  may not be d ifferent, the m anaging part has a different 
content and also requires detective forces. In the Netherlands the so-ca lled w ater police  plays 
an im portan t role.
O bviously sam ple analysis is o f utmost im portance to  find specific characteristics in the o il.

In the case o f the 'B o rcea ' the labora tory experts concluded tha t the o il was a poorly refined 
product com ing from  wells in the Caucasus. That in form ation  lim ited the num ber o f vessels to  
investigate and on the basis o f the o il d rift tra jectory m odel, the tim e fram e could be defined. 
This com b ina tion  o f in form ation  o f data com pared with ships registered in Eastern European 
Countries tha t had been in ports in France, Belgium o r the N etherlands sim plified the research. 
However, the fo rtunate  discovery in N orw ay identified the vessel as she had required assistance 
to  repair a ruptured fuel tank.

In Response O rgan iza tions the person in charge has to  be prepared to  deal w ith all these 
aspects. There is no specific study in this fie ld . Seminars and workshops, co -ope ra tion  in 
reg ional agreements and the exchange o f experiences should be used to  get skilled.
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The link between endocrine d isruption and m arine incidents m anagem ent is not an obvious 
one. This paper provides some background in form ation  on the problem  o f endocrine 
d isrup tion, the current position in m arine waters and poses the question o f the contribu tion  o f 
sh ipping to  the p rob lem , rather than answering it.

The term  endocrine d isruption cam e into com m on use fo llow ing  the observation tha t fish 
showed intersex conditions in UK rivers. M ale  fish were found to  have egg-like  structures in the ir 
testes and egg yolk protein (vitellogenin) at high levels in the ir b loodstream s. W ork  at CEFAS 
and Brunei University in the UK dem onstrated tha t if fish (trout) were held in the d ilu ted effluent 
o f sewage treatm ent works they quickly developed high levels o f v ite llogenin  (VTG) in the ir 
b lood  (e.g. Purdom e ta /., 1 99 4 , Routledge e ta / . ,  1998). Further from  sewage inputs the levels 
o f VTG were lower and it seemed tha t the effect was caused by chemical(s) in sewage. The 
chem icals causing the effect were isolated and identified by CEFAS. They were found to  be a 
num ber o f d ifferent hum an derived steroids such as estradiol and the active ingred ient o f the 
contraceptive p ill; ethinyl estradio l (Desbrow et a /. , l 9 9 8 ; Routledge et a /., 1998).

These com pounds were not the only chem icals found to  cause fish to  change sex and 
labora tory w ork on exposures to  fish o r to  cel I-1 ¡nes have produced a long list o f industria l and 
b ioc ida l com pounds tha t are able to  m im ic natural hormones tha t have pro found effects on 
reproductive cycles. This list o f reproductive endocrine disrupters includes some surfactants such 
as nonyl-phenols, phthalates used as plasticizers and even some classically persistent and toxic 
pesticides such as the breakdown product o f DDT -  ppDDE. (Jobling et al. , 1 995 ).

The activity is not always estrogenic in effect (i.e. m im icking fem ale hormones), but can be 
androgen ic  (m im icking male hormones) o r even m ore subtle such as an ti-androgen ic  o r a n ti­
estrogenic. As more processes and pathways have been exam ined it has become clear that 
reproductive effects are not the only targets o f horm one mim ics and o ther vital functions such as 
growth and behaviour can also be affected. Some flam e retardant com pounds fo r exam ple can 
have effects on the thyroid system and im pact growth.

The evidence base fo r w idespread effects has been grow ing rap id ly over the last decade. Effects 
tha t were previously described as reproductive toxicity have been reconsidered to  be a result of 
endocrine d isruption and there are examples o f effects from  birds (egg shell th inn ing  as a result 
o f DDT exposure) to  a lliga to rs (penis m alform ations from  pesticide exposure). The reviews by fo r 
instance M etzler (2001) and Damstra et al. (2002) gather the evidence together. M ost o f these 
effects are close to  po in t sources and it seemed likely tha t in m arine systems the d ilu tion , 
dispersion and breakdown o f chem icals (particu larly steroids) w ould  reduce concentra tion 
below  effect levels. There is, however, at least one very good exam ple o f a w idespread effect of 
a chem ical in coastal waters at very low  levels due to  b ioaccum ula tion  in anim als; the case of 
TBT is well docum ented.
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Tributyltm  (TBT) was introduced as a b iocide in an tifou ling  paints in the 1960s and was w idely 
used on pleasure craft and ships by the mid 1970s. Research at CEFAS in the 1980s showed 
tha t in estuaries with large numbers o f pleasure craft Pacific oysters w ould  not grow  norm ally 
and labora tory experiments showed TBT to  be the cu lp rit (W aldock and Thain, 1983). M arine  
snails proved to  be even m ore sensitive to  TBT and at single nanogram  per litre (part per trillion) 
concentrations fem ale whelks (Nucella  lapillus) grew  a penis and died as a result o f the vas 
differens b locking the oviduct. These effects were described as imposex (male features imposed 
on females) (Matthiessen and G ibbs, 1998).

Fig. 1 . Im posex in whelks sam pled in 1 9 9 8  (Buccinum undatum  =  b lue bars; N eptunea ant iqua  =  purp le  
bars. Stages 0  to  3 ind ica te  increasing severity o f e ffect (N =  the num ber o f an im a ls  tested). 
(CEFAS unpub lished data).

This exam ple is a coastal one since Nucella  is found on rocky shores. It seemed unlikely at the 
tim e tha t whelks offshore would  be affected, but w ork in the Netherlands (ten H aller-T jabbes, 
1996) and by CEFAS (unpublished data shown in Fig. 1) showed extensive imposex in larger 
whelks (Buccinum sp. and Neptunia  sp.). The effects were particu larly marked in sh ipping lanes 
and close to  disposal sites fo r dredged m ateria l.

Is there s im ila r evidence tha t fish m ight show endocrine d isruption in m arine waters? CEFAS 
used the flounde r as a sentinel species to  look  fo r effects in estuaries (Allen et al 1999). The 
results showed tha t in waters historically im pacted by industria l and dom estic discharges the 
level o f VTG in male fish was high and there was evidence o f intersex in some individuals. 
During a five-year study (Kirby et al, 2 00 4 ) the severity o f effect was seen to  decrease as sewage 
discharges were replaced and water qua lity in UK estuaries generally im proved. O ne  exception 
to  this trend was the River Tees in the North o f England where levels o f VTG rem ained high year
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on year. Sewage inputs appeared to  be the m a jo r driver o f effects on fish and if the causative 
com pounds were steroids, they should degrade and not a ffect anim als offshore.

O ne  way to  test this assum ption was to  place fish in cages offshore. This opportun ity  arose 
during an in ternational w orkshop evaluating b io log ica l effects techniques (BECPELAG) 
h ttp ://w w w .iis .n iva .no /P E LA G IC /w eb /index.h tm . In this experim ent cod were deployed in cages 
a long putative po llu tion  gradients from  land and from  offshore o il p latform s. The results showed 
tha t a very low  level o f VTG was indeed induced in male cod and those closer to  o il p latform s 
had a h igher level than those further away.
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Fig. 2 . C oncen tra tions  o f v ite llogen in  in the p lasm a o f m ale  cod  cap tu red  from  the NE A ltan tic  
(rep roduced  w ith perm ission from  Prof. A. Scott).

This was a surprising find ing  and led us to  look  at VTG in w ild cod from  the N orth  and Irish 
Seas and from  Iceland waters where we assumed any po llu tion  levels would  be low. The results 
showed tha t small fish had only low  concentrations o f VTG but larger ones had increased levels. 
The point at which the production  o f VTG seemed to  increase d ram atica lly  (Fig. 2) coincides 
with a tim e in the life cycle when the fish are able to  take larger prey items such as bottom - 
dwelling fish and crabs (Scott et al. , 2 0 0 6 ). From this evidence it seems that the driver fo r the 
change in p roduction in VTG may be due to  uptake from  prey items o f m ore persistent and 
b ioaccum ulating  com pounds tha t are w idespread in the environm ent at very low  levels. 
Presently we have not yet identified the cause o f the problem  and the current program m e at 
CEFAS is a im ed at quantify ing s im ila r effects in prey species such as the dab  tha t live in close 
association with sediments.

So is there a link o f endocrine d isruption to  sh ipping such as by accidenta l spillages o f o il and 
chem icals? For the exam ple o f TBT and whelks the link to  sh ipping use o f an tifou ling  paints is 
c lear but fo r endocrine d isruption in fish it seems m ore likely tha t the cum ulative and chronic 
effects o f sh ipping, land-based and offshore-based industry, o r even g loba l d istilla tion  of 
persistent com pounds m ight be to  blam e. The next challenge is to  develop a strategy to  identify 
the causes and trends in the effects. If this is something tha t is reducing over tim e we m ight be 
looking at a legacy o f historical inputs. If the trend shows an increase, the risk assessment is 
d ifferent matter.
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Abstract

Due to  a co llis ion  on 14 decem ber 2 0 0 2  the T rico lo r, a N o rw eg ian  ca r carrie r, sank close to  D unk irk , in 
the French Exclusive E conom ic Zone  (EEZ) on the French con tinen ta l shelf. W e d id  no t know  tha t one o f 
the m ost im p o rta n t coun te r p o llu tion  and w reck sa lvage opera tions  was go in g  to  start, this fo r  2 2  m onths 
and  ten days! You can easily im ag ine  th a t it is hard fo r  m aritim e au thorities  to  hand le  such a long lasting 
op e ra tion  even if you are dea ling  w ith a very coope ra tive  ship ow ner. In te rna tiona l coo pe ra tion  is an 
abso lu te  necessity pa rticu la rly  when the acc ide n t occurs close to  the area o f responsib ility  o f two 
ne ig hbo u ring  countries. Before reca lling  a ll tha t has been done  toge the r w ith o u r British and  Belgian 
co lleagues in the fram ew ork  o f M an che p la n , I w ill focus on the M an che p la n  to  expla in its o rgan iza tion  
and its characteristics.

W hat exactly is the Mancheplan?

The M ancheplan  is the fru it o f the w ork o f an Anglo-French w orking g roup  created in 1976  
named Anglo-French Accident Technical G roup  (AFATG). It dates from  July 1 97 8 , a few 
months a fter the A m oco  C adiz accident.

The M ancheplan  is a contingency plan fo r m aritim e disasters, which means Search and Rescue 
and C ounter Pollution operations. Its purpose is w ider than international coopera tion  in the 
fram ew ork o f the Bonn Agreem ent which concerns just po llu tion  fighting  and repression of 
MARPOL offences.
A t the beginning it just concerned the UK and France, but g radua lly  some o ther countries joined 
the M ancheplan  as observers (Channel Islands, Belgium and Ireland).

I wou ld  like to  emphasize some characteristics o f the plan:

■ First this plan is activated at the opera tiona l level and not at a po litica l level (so it is qu icker 
and m ore precise).

■ Second, this plan is m ade to  provide help and assistance at the request o f the o ther country. It 
is clearly stated in the request and in the answer which country conducts the opera tion  (ACA) 
and which provides assistance (ALA).

■ Third the English Channel is d ivided in tw o responsibility zones, but if both countries agree, a 
country can lead the operations in the responsibility zone o f the o ther if its own interests are 
concerned.

■ Fourth, the proceedings and principles o f the M ancheplan  can be used even in case o f a 
m inor accident in day to  day opera tion .

M ost o f a ll the M ancheplan  is a p ragm atic plan based on m utual confidence. M aritim e 
authorities o f the six countries meet tw ice a year during the AFATG meetings where they discuss 
the lessons to  learn from  the last accidents at sea. They inform  the ir partners o f the changes in 
the ir o rgan ization. They discuss abou t the new rules, new equipm ent. They organize a com m on
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exercise every year. As a result, when an accident happens, the partners know  w ho to  contact 
and w ho w ill rely on them.

The plan has an in troduction , one chapter dedicated to  SAR and ano ther to  counter po llu tion. 
The o ther 2 0  annexes deal w ith com m un ica tion  with the m edia, rad io-frequencies, 
characteristics o f the assets, grids, etc. Also standing orders fo r a com m on chartered Emergency 
Towing Vessel (ETV) in the Dover Strait are included.

N ow  let's ta lk  abou t the T rico lo r...

The saga of the Tricolor

The T rico lo r sank on 14 Decem ber 2 0 0 2 , during the n ight, very quickly (20 m inutes), in 
relatively sha llow  waters (30 meters depth). The side o f the vessel was only a few  meters below  
the sea surface at high tide  and the wreck was laying in the m iddle  o f a Traffic Separation 
Scheme.
Thank G od nobody d ied, nobody was injured o r missing, even if the chief eng ineer go t a real 
frigh t (he escaped th rough the funnel!).

The wreck caused an im m ediate th reat to  sh ipping in the m a jo r sea route in the N orth  Sea. 
A nother concern was the quantity o f bunker o il rem ain ing in the wreck which was estimated to  
1 9 9 0  tons o f IFO 3 8 0  (same viscosity as the o il carried by the Prestige!).

Préfect m aritim e in C herbourg , who is the French m aritim e authority  fo r the C hannel and North 
Sea, sent im m ediately a legal notice to  the ship ow ner to  ob lige  him to  take relevant measures 
to  put an end to  the threats o f po llu tion  and danger fo r navigation. The ship owner 
acknow ledged to  our legal notice, and chartered im m ediately a guard vessel to  put near the 
wreck.

A t the same tim e the M ancheplan  was activated to  get assistance from  the neighbouring 
countries, and o f course we sent them  in form ation  abou t the accident which was very close to  
the ir areas o f responsibility.

Ensuring safety of navigation

The most im m ediate risk was the risk o f ano ther accident. So we had to  prevent co llis ion  with 
the wreck.

N aviga tion  warnings have been broadcasted by the local M RCC (Gris-Nez, Dover, O ostende). 
W e decided to  put a state ship in the vicinity o f the wreck to  reinforce in form ation  and to  put a 
buoyage around the wreck.
The first ship do ing  this hard duty was the Belgium friga te  W ande laar. Afterwards some French 
ships from  customs and G endarm erie  m aritim e cam e from  Boulogne and C herbourg. Two 
buoys have been settled the day a fter the co llis ion by the French Buoyage service.

Despite these actions a G erm an coaster co llided  with the wreck on 16 December. As a result, 
we decided to  put a full buoyage around the wreck com plying with the recom m endation o f the 
International M aritim e  S ignalisation O rgan iza tion , and to  put tw o state ships in the vicinity. Two 
weeks later, the Vicky, a Turkish tanker, carrying 6 6 ,0 0 0  tons o f kerosene also struck the 
subm erged T rico lo r and an o il spill occurred.

-  61 -



At this tim e, I w ant to  focus on tw o th ings: 1) the T rico lo r accident happened just a few weeks 
a fter the sinking o f the Prestige, so the m ajority o f the European counter po llu tion  resources 
were in Spain, and 2) we were just a few  weeks before the second G u lf W ar.

Therefore getting a Royal Navy ship was very d ifficu lt. First o f all because o u r British colleagues 
o f M C A  had no power on Royal Navy and second the biggest ships which are seaworthy were 
all gone far. Fortunately o u r Belgium co lleagues were still there and decided to  share the 
burden w ith us.

So we organized a p lanning every month with tw o ships on duty fo r a week. I must say tha t
w ithout the Belgium help it wou ld  not have been possible fo r us to  m ainta in  tw o state ships at
the same tim e here.
This situation has been go ing  on fo r a lm ost eleven months (when the rem ain ing parts o f the 
wreck collapsed giving more than 1 6 meters depth to  navigate).

The figures are impressive: 25  state ships involved, 773  sailors, 325  days o f surveillance, 
in form ation  provided to  7 ,0 7 6  m erchant ships, 98  collis ions avoided by ships whose master or 
o ffice r o f watch did not know the position o f the wreck.

Monitoring pollution

I m entioned before tha t the ship ow ner was very cooperative . He im m ediately sent a guard 
vessel and also w ithin tw o days after the co llis ion  a ship to  remove the bunker o il.

W e had to  m on ito r the situation on the basis o f three daily reports at the beg inning.
So we organized an aeria l surveillance plan w ith o u r British colleagues o f CNIS, o u r Belgium 
colleagues o f M U M M , and the French Customs and French Navy aircrafts (do not fo rget tha t 
most o f the tim e the French remote sensing aircrafts were most o f the tim e o ff the Spanish 
Coasts). This p lanning was established on a weekly basis and I tried to  take the opportun ity  of 
every scheduled routine fligh t to  avoid d isturbance fo r services and to  m inim ise the costs o f the 
opera tion  (because after all we have to  try to  be refunded by the ship owner's insurers). This 
p lanning was organized to  avoid any aeria l hazard.
The o il recovery has been com pleted at the m iddle  o f February 2 0 0 3 .

Aeria l surveillance continued on a d ifferent schedule and resumed on a tw o flights per day 
during the cutting operations.
During the first year 3 1 0  hours o f surveillance (175 France, 77 UK, 58  Belgium) have been 
dedicated to  m on itoring  the possible oil spills o f the wreck.

Counter pollution response

W hen it appeared tha t the only so lu tion to  remove the wreck from  the seabed was to  cut it in 
sections and then to  lift them  and bring them  on the shore, it became obvious to  the m aritim e 
authorities tha t o il release was a perm anent risk (even if the pum ping has been done very 
seriously, o il fractions still remain in a wreck). An invita tion to  tender has been published in 
February with a dead line  in April.
The ow ner and P§l have contracted a consortium  headed by Smit to  cut the wreck in nine 
sections by means o f a specially designed cutting w ire system that was used in the lifting o f the 
Russian subm arine Kursk in the Barents Sea.
Each wreck section, including the ca rgo  inside (luxury cars), was lifted by means o f tw o sheerleg 
cranes barging o f 3 ,0 0 0  ton lifting capacity.
France, in accordance with Belgium and UK, asked the contractor to  have an o il spill 
contingency plan. In this plan it was stated tha t the first tie r response was in charge o f the
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contractor w ith app ropria te  assets and tra ined crew. The second tie r response (m ajor oil 
release) was in charge o f France and Belgium.

So we had to  have a ready duty counter po llu tion  ship ava ilab le  during a ll the cutting and lifting 
opera tion . During the last part o f the opera tion  on the w orking site (May to  Septem ber 2004) 
when the g ian t crane was grabb ing  the co llapsed parts o f the ship, the same counter po llu tion  
system with tw o response tiers has been im plem ented.

It means tha t during the first year we had to  plan aeria l surveillance, to  plan navigation contro l, 
and to  plan oil spill response ships.

You cannot do  tha t if you do  not have goodw ill men (or women) in fron t o f you. Fortunately I 
knew all my opposite  numbers.

Sharing information and decisions together

Leading such an im portant opera tion  close to  the borders o f o ther countries is not possible if 
you do  not share the in form ation  and take advice to  take com m on decisions.

All the im portant working meetings we had with the ship owner's representatives were held in 
D unkirk with the French shore authorities and the British and Belgian relevant authorities.

All the press releases and releases fo r French ministries have been sent to  o u r fore ign  partners.

M ore  than 12 meetings have been held in D unkirk (even if it was a burden to  organize meetings 
fa r from  our office) to  fac ilita te  the partic ipa tion  o f the Flemish G overno r Paul Breyne and other 
relevant Belgium  authorities and the M C A  representatives o f Dover. 8 7  o ffic ia l com m uniqués 
have been addressed to  the UK and Belgium authorities.

Conclusion

The T rico lo r case is one o f the most im portan t salvage operations ever been carried out in the 
w orld .

It is a unique exam ple o f coopera tion  with a ship ow ner taking his full responsibility, the 
fantastic know -how  o f Dutch and Belgian salvage com panies and the qua lity o f relationships 
between M ancheplan  partners.

Even if the T rico lo r spill turned into one o f the most serious incidents in Europe fo r birds (but we 
had to  face po llu tion  com ing up from  Prestige), we can consider tha t we succeeded a ll toge ther 
in dea ling w ith the po llu tion  th reat and the navigation danger in this busy and sensitive area.
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Abstract

BEING  AWARE tha t the increasing m aritim e transporta tion  and the g row ing  size o f ships are causing a 
po tentia l th rea t o f a p o llu tion  in c iden t a t sea,

BEING ALSO AWARE tha t spills o f o il o r  o ther harm fu l substances can have long lasting negative im pacts 
on the sensitive m arine  env ironm en t in the Southern N orth  Sea and  present a da ng e r to  coastal regions 
o f D enm ark, G erm an y and The N etherlands,

N O T IN G  th a t he sub -reg ion a l ap p ro ach  is c ruc ia l to  ensure tim e ly and well o rgan ized  response to 
p o llu tion  incidents and in tha t way to  m in im ize env ironm en ta l da m ag e  caused by an accident,

N O T IN G  FURTHER th a t sub -reg ion a l coo pe ra tion  is o f c ruc ia l im portance  when effective ly using the 
em ergency and response resources.

Due to  the above  m en tioned  and o f the con tinuous th rea t o f p o llu tion  to  the ir coasts b ila te ra l Agreem ents 
have been conc luded  between the N etherlands and  G erm an y (NETHGER, 1991 ) on the one hand and 
between D enm ark and  G erm an y (DENGER, 1993 ) on the o the r hand to  establish close co -o p e ra tio n  in 
response to  p o llu tion  o f the sea by such substances.

The com pe ten t Parties e .g ., the Defence C o m m a n d  D enm ark, the M in is try  o f T ransport, Public W orks and 
W a te r M an a g e m e n t o f the N etherlands and the Federal M in is try  o f T ransport, B u ild ing  and  H ousing o f 
G erm any, (referred to  as the Parties) have ag reed to  extend the ir existing co -o p e ra tio n  to  inc lude 
in fo rm a tio n  exchange on the th rea t o f m arine  p o llu tion  and  aeria l surve illance fo r the prevention and 
de tection  o f po llu tion .

The Parties a lso ag reed  to  establish one com posite  tr ila te ra l a rra ng em en t o f co -o p e ra tio n  instead o f 
having separa te  b ila te ra l instrum ents conce rn ing  co -o pe ra tion  in com b a tin g  m arine  p o llu tion  and c o ­
op e ra tion  in aeria l surve illance.

Parties a lso ag reed to  establish c loser co -o p e ra tio n  between the re levant au thorities in the fie ld  o f 
preven ting  and lim iting  the da m ag e  to  the m arine  env ironm en t in cases o f m aritim e accidents.

The trila te ra l a rra ng em en t o f c o -o p e ra tio n  is nam ed 'Jo in t D an ish -G e rm an -D u tch  Response Plan to  
m aritim e incidents invo lv ing  O il and o ther H arm fu l Substances and  C o -o p e ra tio n  in A eria l S urve illance 
(DENGERNETH Plan).

Bearing in m ind the respective provis ions o f the A greem en t fo r co -o p e ra tio n  in dea ling  w ith po llu tio n  o f 
the N orth  Sea by o il and o the r harm fu l substances, 1 9 8 3  (Bonn A greem ent), and all endeavours o f the 
three countries to  con tro l and  m in im ize  p o llu tion  and its effects, the Parties recogn ise the o b lig a tio n  to 
exchange in fo rm a tio n  on casualties, the th rea t o f p o llu tion  and to  respond to  p o llu tion  w ith in  the 
DENGERNETH Region, a lso in those cases w here the ir own te rrito ry  is no t th rea tened by the p o llu tion  in 
question.

This co -o p e ra tio n  includes a lso exchange o f in fo rm a tio n  on m aritim e  accidents in its ow n reg ion o f 
responsib ility  th a t cou ld  constitu te  threats to  the coasts o r re la ted interests o f the three countries. In o rd e r
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to  increase the effectiveness o f the m easures taken, the Danish, G e rm an  and  Dutch au thorities  ag reed  to 
ac t in acco rda nce  w ith the princ ip les con ta ined  in the Plan.

For the purpose o f this Plan jo in t opera tions  inc lude  a ll opera tions  invo lv ing  c o -o p e ra tio n , o f w hatever 
nature , between D enm ark, G erm an y and  The N e therlands pu rsuan t to  the ob jective  o f the Plan.

This Plan app lies  as necessary and a p p ro p ria te  to  any m arine  p o llu tion  o r th rea t o f p o llu tion  w ith in  the 
DENGERNETH Response Region, w h ich is o r cou ld  becom e o f su ffic ien t severity to  in itia te  jo in t ac tion . 
Even when an inc iden t provides fo r  no im m inen t th rea t o f p o llu tion  the Plan w ill in itia te  an in fo rm a tion  
exchange. The exchange o f in fo rm a tio n  m ust no t necessarily m ean an activa tion  o f the DENGERNETH 
Plan.

The Response Region

The southern part o f the N orth  Sea is considered as the Response Region.

DEN

SER

NL

The Response Region is d ivided into the 
nationa l response zones o f Denm ark, 
G erm any and the Netherlands in accordance 
w ith Art. 6 o f the Bonn Agreem ent. The lines of 
dem arcation  co inc ide  with the N ationa l 
Response Zones.

Accord ing  to  Art. 6 o f the Bonn Agreem ent the 
Party w ithin whose zone the incident occurs, 
shall make the necessary assessments o f the 
nature and inform  the nationa l contact points 
o f the o ther Parties o f its assessments and any 
action taken.

1. M ap  o f Responsib ility in the N orth  Sea 
(DENGERNETH).

Quick Response Zones

W ith in  the Response Region there are tw o areas o f jo in t responsibility (Q u ick  Response Zones): 
b ila tera l area 'D enm ark  -  G erm any ' 
b ila tera l area 'G e rm a n y -T h e  N etherlands'

In a Q u ick  Response Zone, im m ediate actions must take place in m aritim e accidents and each 
Party has the right to  start response actions im m ediately regardless in whose N a tiona l Response 
Zone the po llu tion  has occurred.
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O n  the landw ard side o f the baseline (internal 
waters) jo in t com bating actions only take place, 
if explicitly requested by the concerned Party.

The tw o Q u ick  Response Zones link the agreed 
points o f the EEZ boundaries to  the coast.

DEN

QRZ

GER

GER

NLQRZ
Wilhelmshavfj

■ Groningen

Fig. 2 . M a p  o f Q u ic k  Response Zones in the North 
Sea (DENGERNETH).made by S. Wilhelms, BSH

5 ’ 6 ’ T 8 ' 9 ’

Special arrangements

The DENGERNETH Plan also applies to  the W adden Sea and the Eem s-Dollard region. 
Regional sub-plans fo r  W adden Sea areas may be concluded w ithin the fram ew ork o f this 
DENGERNETH Plan. The agreem ent between the Federal Republic o f G erm any and the 
K ingdom  o f the Netherlands concern ing the arrangem ent o f co -ope ra tion  in the Eems Estuary 
o f 8 April 1 9 6 0  is not affected by this plan.

Activation of the plan

The DENGERNETH Plan is activated if one country asks the o ther Parties fo r assistance (call fo r 
assistance) in response to  po llu tion  o f the sea by o il o r o the r harm ful substances. The o ther 
Parties are to  acknow ledge the activation o f the Plan.

The DENGERNETH Plan is also activated if one Party takes response measures in ano ther 
Party's N ationa l Response Zone.

The DENGERNETH Plan may fu rther be activated in case o f po llu tion  o r serious threat o f 
po llu tion  outside the Response Region, if the situation calls fo r  an urgent activation o f the Plan 
in a case where the po llu tion  o r the threat o f po llu tion  could affect the Response Region. In this 
case the N ationa l Responsible Authorities o f the Parties should in due course decide whether o r 
not jo in t response actions are required.

Co-ordination and responsibility

In the Response Region the responsibility fo r  in itia ting jo in t operations norm ally rests with that 
country in whose N ationa l Response Zone the incident has occurred. This country norm ally will 
be the Lead Country. The Lead Country w ill assume responsibility and co -o rd ina te  any required 
assistance.

-  66  -



G overnm enta l owned o r operated equ ipm ent, vessels, opera tiona l forces and surveillance 
capacity o f the three countries shall be m ade ava ilab le  fo r jo in t com bating  activities. The Lead 
C ountry shall be assisted by the o ther Parties to  a rrange contacts with private com panies, which 
have the app ropria te  equ ipm ent a n d /o r opera tiona l forces ava ilab le .

W hen the o il o r o ther harm ful substances enter into the N ationa l Response Zone o f another 
Party to  the DENGERNETH Plan the responsibility o f jo in t actions norm ally should be transferred 
to  tha t Party.

In case o f a po llu tion  incident o f which the source is known, the Lead C ountry w ill a lso c o ­
o rd ina te  legal and financ ia l matters (claims) on behalf o f the Parties.

There may be cases in w hich, as a result o f a jo in t evaluation by the authorities o f the three 
Parties, the responsibility is left with the o rig ina l Lead Country.

There may also be cases where the three Parties operate independently in the ir N ationa l 
Response Zone, but continuously inform  each o ther abou t the ir operations. This may occur fo r 
instance if po llu tion  impacts more than one N ationa l Response Zone at the same tim e.

Response actions

All response actions under this Plan should be agreed between the Parties, unless the situation 
requires qu ick  response activities. In a case where qu ick response activities are required, the 
ope ra tiona l forces o f one Party may operate w ithin the te rrito ria l waters o f the neighbouring 
country, if these opera tiona l forces are first to  arrive at the site o f the po llu tion . N o tifica tion  of 
the authorities o f the Party affected should be made as soon as possible.

Especially in the case o f po llu tion  by harm ful substances others than oil o r loss o f packaged
dangerous goods, the assistance requesting Party shall specify the circumstances o f the incident
and the kind o f assistance needed. The o ther Parties shall use the ir best endeavors to  bring such 
assistance as is w ithin the ir pow er taking into account the techno log ica l means availab le .

Aerial surveillance

For the purpose o f detecting spills o f o il o r o ther hazardous substances which may be illegal 
accord ing  to  in ternational law, and fo r the purpose o f registering spills o f o il and o ther harm ful 
substances likely to  affect coastal regions o r the environm ent o f the N orth  Sea, the parties 
agree, w ith reference to  the Bonn Agreem ent, 1983  to  intensify and to  regulate co -opera tion  
regarding a irbo rne  surveillance between the respective com petent authorities, accord ing to  the 
Bonn Agreem ent procedures, by:

■ the establishm ent o f surveillance areas o f mutual interest;
■ the co -o rd ina tion  o f fligh t schedules;
■ standard isation o f reporting and com m un ication  procedures;
■ standard isation o f observation methods and registration form ats;
■ the deve lopm ent and the effective use o f a irborne  surveillance equ ipm ent;
■ the im provem ent o f m arine po llu tion  com bating  actions especially in the im plem entation of 

the DENGERNETH Plan;
■ provid ing m utual assistance in case o f fa ilu re  o f a ircra ft o r if the own a ir surveillance system 

cannot be operated.
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The N ationa l Responsible Authorities shall carry ou t the above-m entioned provisions in d irect 
contact with each other. Each Party o f the DENGERNETH Plan shall make ava ilab le  a ircra ft 
especia lly equ ipped fo r a irbo rne  surveillance in o rder to :
■ carry ou t regu la r surveillance flights in accordance with the jo in tly established fligh t Plan;
■ provide assistance on request during po llu tion  com bating  operations and during overhaul of 

an o ther Parties a ircraft.

Exercises

In o rder to  establish a high degree o f readiness, annual exercises shall be carried ou t between 
the three countries. Instead o f these trila te ra l exercises o r in add ition , com bined exercises in 
accordance with relevant regulations o f the Bonn Agreem ent may be conducted.

The annual exercise program m e shall be decided upon in January after trila te ra l consultations.

W ith in  the fram ew ork o f the DENGERNETH Plan tw o exercises have a lready been carried out. 
D enm ark, M ay 2 0 0 5 . The Netherlands, June 2 0 0 6 .
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'RAMPENPLAN NOORDZEE': PRESENT STATE AND CRITICAL EVALUATION 
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Introduction

As the study 'Risk Analysis o f M arine  Activities in the Belgian part o f the N orth  Sea (RAMA)' 
shows, the Belgian part o f the North Sea is a busy sea area. It contains one o f the busiest sea 
routes o f the w orld . As we have learned from  past experience, this implies a num ber o f risks at 
severe shipping disasters.
For contingency p lanning in Belgium and on the North Sea, the Herald o f Free Enterprise 
catastrophe o ff the coast o f Zeebrugge on 6 M arch  1 9 8 7  became a turn ing point.
A fter this disaster, in which 193 lives were lost, the N ationa l C ontingency Plan fo r the N orth  Sea 
was drawn up.
This contingency plan existed by m utual tac it agreem ent between a ll concerned parties, 
however, w ithout o ffic ia lly  having been endorsed. This endorsem ent only cam e later by 
M in isteria l Decree o f 1 9 April 2 0 0 5  (BS 25  M ay 2 00 5 ).

Objective of the contingency plan for the North Sea

This contingency plan applies to  disasters in which:
■ ships and the ir ca rgo  could get lost and passengers and crew could  become victims;
■ sh ipping and sea access to  harbours could be seriously ham pered;
■ environm enta l problems could occur.

The aim  is to :
■ im m ediately dep loy the ava ilab le  means on the scene th rough a chain o f a lert, which implies 

being perm anently ope ra tiona l;
■ set up a co -o rd ina tion  between the authorities involved, which requires a unity o f com m and.

The N orth  Sea contingency plan describes the organ ization  o f the assistance and the co ­
o rd ina tion  o f the operations in case o f a disaster o r severe accidents on the N orth  Sea.
It has an opera tiona l character and is used w ithout prejudice to  the legal o r regulatory authority 
o f concerned parties, which are am ongst others:
■ the sh ipping police (scheepvaartpolitie): which is responsible fo r the supervision o f the general 

and specific surveillance o f the sea;
■ the Flemish G overnm ent (Vlaamse gewest), in particu la r the Agency fo r M aritim e  Services, 

(Agentschap voor M aritiem e Dienstverlening) which is am ongst others responsible fo r the 
rescue operations at sea;

■ the Navy (M arine), which is responsible fo r the execution o f an tipo llu tion  measures and the 
co -o rd ina tion  at sea;

■ the Federal G overnm ent, in particu la r the G enera l D irectorate o f the Environment 
(d irectoraat-generaal Leefmilieu) o f the D epartm ent o f Health (FO D Volksgezondheid), which 
is responsible fo r the contro l o f m arine po llu tion  and the ava ilab ility  o f resources, and the 
techn ical and opera tiona l expertise in the dep loym ent and use o f these resources;
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■ the M anagem ent Unit o f the N orth  Sea M athem atica l M odels (M UM M ) (Beheerseenheid 
M athem atisch M ode l), which is responsible fo r the scientific supervision o f the m arine 
environm ent and co-ord inates the scientific activities at sea.

The G overno r o f the province o f W est Flanders has been appoin ted  G enera l C o -o rd in a to r of 
the North Sea contingency plan by the C ouncil o f M inisters on 1 1 M arch  1988 .

Area of application

The North Sea contingency plan applies to  the te rrito ria l sea, the Exclusive Econom ical Zone, 
the Responsibility Zone as stipulated in the Bonn Agreem ent with reference to  sea water 
po llu tion  contro l and the rescue zone as determ ined by FIR with regard to  a id and assistance at 
sea.
M oreover, the N orth  Sea contingency plan is a lso app licab le  in a num ber o f zones as stipulated 
in international treaties and which impose on coastal states specific ob liga tions fo r the open 
sea, fo r instance with regard to  the rescue o f people and m arine environm enta l protection (cf. 
law o f 2 0  January 1999  fo r the protection o f the m arine environm ent in the sea areas under 
Belgian jurisdiction).

Phasing

The contingency plan fo r the North Sea provides fo u r phases:

Phase 1: fore a le rt by the Nautical Director and assistance through own 
resources

The fore a le rt is launched as soon as, because o f certain circumstances o r facts, the risk o f a 
'threatening event' occurring, has considerably increased. The chain o f alerts is in itia ted by the 
person in charge at the M aritim e  Rescue and C oord ina tion  Centre (MRCC).

Phase 2: a lert by the Nautical Director and  im m ediate precautions

As soon as a threaten ing event occurs o r is on the verge o f occurring and when there is serious 
ind ication  to  suspect tha t the own assistance resources w ill be insufficient to  contro l the disaster, 
the person in charge at the M aritim e  Rescue and C o -o rd ina tion  Centre (MRCC) procla im s the 
alert. Here, a chain o f a le rt is fo llow ed in o rder to  notify all concern ing parties tha t the plan has 
been activated.

It is im portan t that, if there is any ind ication  o f possible victims, the 100  service in Brugge is 
alerted and the general provincia l emergency plan (in particu la r the m edical intervention plan) 
is activated.

W hich actions should be taken by the alerted services?
In an tic ipa tion  o f co -o rd ina ted  assistance, the ships involved must confron t the 'p ro b le m ' with 
the ir proper resources.
The M RCC establishes a reinforced 24  hour perm anent service and activates the crisis centre. 
As soon as possible, the Navy (CO M OPSNAV) takes on the task o f 'o n  scene -co -o rd ina to r' and 
leads the interventions at sea. The second phase ends as soon as the co -o rd ina tion  com m ittee 
is opera tiona l.
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Phase 3: co-ordinated interventions led by the Governor

The G overno r o f West Flanders has been appoin ted  by the federal governm ent as general co ­
o rd in a to r o f the contingency plan fo r the N orth  Sea.
He can call upon the help o f fo u r staffs: a Search and Rescue Staff (SAR) fo r emergency 
interventions at sea led by the nautical d irector. A  Pollution Staff (POL) led by the navy with 
regard to  po llu tion  contro l at sea.
C oncern ing incidents which could  affect the harbours, the involved harbour capta in  is c o ­
o rd in a to r o f the H arbour Staff (HAV).
The governor co-ord inates the Land Staff in case o f incidents w ith an onshore impact.

Phase 4: a fter care led by the Governor

If there are no m ore urgent decisions to  be m ade, the general co -o rd ina to r procla im s the after 
care phase.

Evaluation

The main objective o f this contingency plan is to  establish a consultative structure in which 
various authorities with the ir specific competences com e toge ther under the leadership o f the 
general co -o rd ina tor.
In the past, this plan has worked well because o f the good  understanding between a ll on-scene 
parties.
However, taking into account various new developm ents in emergency p lann ing in Belgium , as 
well as in coopera tion  between d ifferent parties w ith jurisdiction at sea; this contingency plan fo r 
the North Sea needs to  be revised.

The North Sea contingency plan goes back to  a tim e when emergency p lanning in Belgium was 
not effic iently organized.
It speaks o f fou r phases, but these phases do not correspond to  those which were used in the 
onshore emergency p lann ing.
The Royal Decree o f 1 6 February 2 0 0 6  on emergency and intervention plans now  provides tha t 
the policy and the ope ra tiona l intervention co -o rd ina tion  happens on three levels, which are 
called phases.
There is a m unicipa l phase, a provincia l phase and a federal phase.
This phasing cannot au tom atica lly  be app lied  to  the contingency plan fo r the North Sea, 
because it is situated outside the m unicipal and provincia l level, but the log ic o f this threefold 
phasing could be. Then there would be a first phase in which co -o rd ina tion  takes place between 
the d ifferent on-scene parties. In the second phase the G overno r o f West Flanders co-ord inates 
the activities, such as actua lly is the case.
And if the incident at sea should have nationa l effects, the federa l phase could be activated.
In this m anner, there would  be coherence with the onshore emergency p lann ing.
The organ ization  o f this first phase co -o rd ina tion , however, still requires some bra inwork.

The onshore emergency p lanning has five 'd isc ip lines '. The North Sea contingency plan 
distinguishes fo u r staffs. A  better coherence between on and offshore emergency p lanning is 
desirable here also.

D iscip line 1 - on shore refers to  assistance and is the task o f the fire departm ent and the civil 
pro tection service opera tiona l units.

The SAR staff in the North Sea contingency plan actually corresponds with this first d iscip line. It 
relates to  everything with regard to  im m ediate assistance at sea and the actual rescues.
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Discip line 2 refers to  the m edica l, sanitary and psychosocial assistance and is provided by the 
services which give urgent m edical a id.
The North Sea contingency plan stipulates nothing on this matter. It is therefore desirab le to  at 
least refer to  the m edical intervention p lan, and in tha t plan pay specific attention to  victim  relief 
o f sea incident victims.

D iscip line 3 concerns the polic ing  o f the emergency site. This task is fu lfilled  by the federal 
a n d /o r local police.
A ga in , the contingency plan fo r the North Sea does not provide anything on tha t subject. 
Nonetheless, the federa l po lice, which is in this case the sh ipping police  has im portant 
assignments in this respect. Therefore, fu rther e labora tion  o f this d iscip line is a must.

Discip line 4 concerns logistic support and is provided by the ope ra tiona l units o f the civil 
protection service, the fire departm ent and the pub lic and private services specialised in this 
matter. A t sea, we have the Pollution Staff in charge o f sea po llu tion  contro l. This Staff could 
resort under d iscip line 4 , toge ther with a ll o ther services which o ffe r logistic support and are 
indispensable to  efficiently tackle sea incidents.

Finally, d iscip line 5 is abou t in form ation . In the provincia l phase, this is the task o f the 
G overnor. The North Sea contingency plan stipulates tha t the G overno r is at all times in charge 
o f all press contacts. In this m atter, the onshore emergency p lanning organ ization  can aga in  be 
o f use in organ iz ing this aspect o f the offshore incident contro l.

The im portance o f an onshore-offshore emergency p lann ing synergy also lies in the dra fting  of 
the various contingency plans.
O nshore , there should be a m ultid iscip linary emergency and intervention plan and each 
d iscip line needs to  have its own m onod isc ip linary intervention plan.
The N orth  Sea contingency plan then w ill becom e the m ultid iscip linary N orth  Sea emergency 
and intervention plan. Each d iscip line w ill then draw  up its own m onod isc ip linary plan.
This was a lready m entioned in the N orth  Sea contingency p lan, but rather as a 
recom m endation.
It read tha t each authority  involved at interventions at sea was expected to  intervene accord ing 
to  its own, previously drafted intervention plan. This is currently being finalised. The M RCC has 
an opera tiona l plan named SAR and there a lready exists an ope ra tiona l anti po llu tion  
intervention plan.

A  second evolution which the contingency plan fo r the North Sea should take advantage 
o f, is the putting in place o f the Coastguard structure. O n  8 July 2 0 0 5  a coopera tion  treaty was 
m ade between the federa l and the Flemish governm ent on the subject o f found ing  and 
cooperating  in a Coastguard structure.
The Flemish governm ent has endorsed it by decree o f M arch 17th 2 0 0 6 , the federal 
governm ent by law o f 4 April 2 0 0 6 . Artic le  2 6  o f this coopera tion  treaty stipulates tha t the 
G overno r o f W est Flanders is the co -o rd ina to r o f the contingency plan fo r the North Sea.
This includes the d ra fting , up-date  and co -o rd ina tion  o f the 'con tingency plan fo r the North 
Sea', which deals with all aspects related to  disasters at sea and in coastal waters and which 
are part o f the responsibility o f all parties involved in this treaty.
W ith this know ledge, the new to  be established structures, especially those o f the C oastguard 
centre, the co llabo ra tion  between the M RCC and the M aritim e  In fo rm ation  Point (MIK), w ill 
have to  be taken into account.
This yet to  be established Coastguard centre, w ill play an im portan t role in supporting the c o ­
o rd in a to r and the crisis com m ittee on the subject o f gathering o f and spreading o f in form ation  
to  all parties concerned.
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A  th ird focal po in t is the defin ition  o f the app lica tion  area o f the N orth  Sea contingency plan.
As it is now, it is rather lim ited. It is a defin ition  in which a num ber o f possible incidents are 
enum erated (for instance sh ipping accidents w ith loss o f passengers a n d /o r  cargo, 
environm enta l incidents). A  b roader defin ition  seems m ore app ropria te , in which is referred to  
the defin ition  o f an emergency situation as m entioned in the Royal Decree on Emergency and 
Intervention Plans.
Under emergency situation the Royal Decree's leg is la tor reads 'any event tha t has o r can have 
dam aging  effects on social life, such as a severe d isruption o f pub lic safety, a serious threat to  
people 's lives o r health a n d /o r to  im portan t m ateria l interests and which requires the co ­
o rd ina tion  o f the disciplines to  e lim ina te  the th reat o r restrict dam ag ing  effects'. A  s im ila r 
defin ition  m ight be used in the contingency plan fo r the North Sea. This broadened defin ition  
covers both safety and security incidents, whereas the current defin ition  is lim ited to  safety 
issues.
Safety and security each have the ir own fina lity , but in case o f a crisis, they are closely linked 
and can have a big im pact on one another. A  contingency plan in which both aspects are 
integrated, which is a lso reflected in the com position o f its crisis com m ittee, should stim ulate 
uniform ity o f a ll actions. There w ill still have to  go  a lo t o f though t into this m atter and its 
interpretation during the contingency p lan's revision.

Conclusion

A  contingency plan is not a rig id docum ent in which once and fo r all is put down how to  react 
in case o f an emergency. It is, as such, an evolving m atter, which entails tha t the plan should 
constantly be adjusted to  changing circumstances. This is surely the case fo r the North Sea 
contingency plan. Sometimes there is a need fo r small but necessary adjustments, but in due 
course one should dare to  question the to ta lity  o f it all and subm it it to  m a jo r changes. The 
contingency plan fo r the N orth  Sea is currently at tha t po in t in tim e.
This revision w ill still require a lo t m ore energy, de libe ra tion  and effort o f all parties concerned. 
Nonetheless, it is an im portant assignment. Belgium may only count 65  kilometres o f coast and 
have the authority on only a very small part o f the North Sea, but the potentia l risks and 
dangers are substantial and realistic.
Therefore, risk analysis is an im portan t too l to  assess these potentia l risks. It is the task o f the 
appoin ted  authorities to  take them  into consideration and take the necessary precautions.
It is in this view tha t the G overnor o f West Flanders wishes to  observe his role as co -o rd ina to r of 
the contingency plan fo r the North Sea and desires to  perm anently evaluate, question and 
revise this emergency plan.
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Abstract

As all small countries, Belgium lacks the resources to respond to a major accidental pollution at sea. 
Over the years, the awareness of the risk has grown and practical arrangements have been adopted to 
deal with emergencies. These arrangements now rest on recent legislation that confers considerable 
powers to the federal authorities. They are also characterized by a will to co-operate and pool whatever 
intervention capabilities are available. Operational plans now exist and are in the process of being 
tested. Conformity with internationally accepted doctrine remains uncertain in some respects.

Introduction

Specificities of the problem  faced by Belgium

Belgium has a coastline o f only abou t 65 km. Yet, Belgium borders the N orth  Sea in one o f the 
busiest sh ipping areas o f the w orld . M ore  than 5 0 0  ship movements are registered each day in 
the nearby Strait o f Dover. A ll vessels bound to  Antwerp, G hent and Flushing pass in the vicinity 
o f the Belgian coast, and the seaports o f Zeebrugge and Ostend are expanding.

Interest fo r m arine affairs in Belgium has long been m ore com m ensurate with the length o f its 
shores than w ith the potentia l o f its harbours, however: the country is not a typ ical seafaring 
nation. If many o f us have developed a deep passion fo r the sea, many m ore suffer from  a to ta l 
lack o f fam ilia rity  with it. Politically, this has fo r long resulted in an absence o f com m itm ent and 
a trag ic  lack o f financia l resources in the pub lic sector. Fifteen years ago , fo r exam ple, no 
dedicated means and no budget existed fo r dea ling with accidenta l m arine po llu tion . It seemed 
not obvious tha t the econom ic risk w ould  justify the investment.

UNCLOS and international law

Public awareness arose in the eighties with the grow ing in ternational concern fo r the qua lity of 
the m arine environm ent and the spectacular im pact o f o il spills. As in ternational law began to  
deal m ore specifically w ith m arine po llu tion , various groups in the academ ic w orld , the 
adm in istra tion  and the industry became increasingly active and ca lled fo r a new strategy.

The United Nations C onvention on the Law o f the Sea (UNCLO S, M on tego  Bay, 1984) 
established a g loba l legal regime fo r the te rrito ria l sea, the continenta l shelf and the exclusive 
econom ic zone. The convention granted the coastal state sovereign rights on the natural 
resources o f its exclusive econom ic zone and jurisdiction with regard to  the protection and 
preservation o f the m arine environm ent in the zone. This resulted in Europe in a concerted effort 
to  im plem ent those provisions o f the convention and com e to  practical arrangem ents. The 
change was particu larly welcom e in Belgium.
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Legal foundations of our response strategy

O n  the in itia tive o f the Belgian governm ent, treaties were signed with France (law o f 1993), the 
United K ingdom  (law o f 1993) and the Netherlands (law o f 1998) to  de lim it the te rrito ria l seas 
and continenta l shelves. By law o f 18 June 1 9 9 8 , Belgium ratified U N CLO S, which m ade it 
possible to  establish an exclusive econom ic zone. The zone was created by law o f 22  April 
1999 . A lm ost sim ultaneously, the Federal G overnm ent passed th rough Parliam ent the law  of 
2 0  January 1999  on the protection o f the m arine environm ent. That law set the fram e o f an 
integrated m arine m anagem ent strategy, including an entire body o f principles with regard to  
the responsibilities o f the po llu te r and the powers o f the pub lic authorities in m aritim e accidents. 
M eanw hile , many provisions o f in ternational law  were confirm ed and further developed in 
European leg isla tion. Follow ing d irective 2 0 0 2 /5 9 /E C , a ll Federal ministers responsible fo r 
opera tiona l aspects o f coun te r-po llu tion  response pursuant to  the law  o f 2 0  January 1999  
signed the decree o f 19 April 2 0 0 5  granting o ffic ia l status to  the North Sea Emergency Plan 
placed under the coord ina tion  o f the G overno r o f W est-Flanders. O n  8 July 2 0 0 5 , an 
Agreem ent setting up a jo in t cooperative  Coast G uard  Structure was signed by the Federal 
G overnm ent and the Flemish Region. W ith a jo in t com m un ica tion  system, a com m on 
secretariat and tw o levels o f coord ina tion , tha t Agreem ent set the stage fo r opera tiona l plans 
covering all aspects o f the intervention o f the coastal state at sea.

Peculiarities of the response strategy in Belgium

In the above leg isla tion a num ber o f features deserve to  be pointed ou t as particu larly 
interesting o r unconventiona l. In line with the most recent directives, the po llu te r is expected to  
take in itia l measures to  conta in  po llu tion , recover the po llu tant, prevent dam age and restore the 
affected resources. This being said, however:
■ the authorities may intervene on a vessel ex o ffic io , if they th ink it necessary; the po llu te r pays; 

the master o f a po llu ting  vessel is required to  co -opera te  with the authorities;
■ any o f five d ifferent governm ent services with authority  at sea may do so; the ir actions and 

interactions are in princip le  governed by an ope ra tiona l p lan;
■ some decisions bearing a risk fo r nature conservation can only be m ade by a governm ent 

scientist: the incident m anager o r the on-scene com m ander must obta in  his authorization 
before using chem ical treatm ent agents o r before abandon ing  gear o r intervention m aterials 
in the environm ent at sea;

■ the criterion fo r such decisions is set down in the law: the chosen treatm ent should produce 'a 
g loba l reduction o f the adverse effects o f the po llu tion  in the m arine environm ent' com pared 
with o ther com bating  options o r with the natural processes.

O bviously, the intention o f the leg is la tor was to  maxim ize the enforcem ent capabilities o f a 
small coastal state by g ranting powers to  many authorities at sea, and to  coord ina te  those many 
in a single structure, m aking sure tha t this structure also associates the reg ional (local) 
authorities. The emphasis is on sound practice and the preservation o f the m arine environm ent. 
The intention is a lso to  make up fo r the lack o f means by poo ling  resources fo r intervention at 
sea and on the shore; and to  make up fo r the dispersion o f legal responsibilities o f the various 
departm ents involved by adopting  good  sense, vo luntary co -o rd ina tion  schemes. For exam ple, 
the contro l o f sh ipping is essentially centralized at the regional Flemish M arine  Rescue C o ­
o rd ina tion  Centre in O stend. The nationa l level G enera l response C oo rd ina to r o f all actions at 
sea and ashore is the G overno r o f W est-Flanders. The O n-Scene com m ander a floa t is a Navy 
o ffice r representing the A dm ira l com m anding  the Belgian fleet.

The operational arrangements

Budgetary provisions fo r o il com bating  at sea were not made in the State budget until 1994. 
W hen they were m ade, they rem ained exceedingly modest (7 5 .0 0 0  euros per year working

-  75  -



cred it fo r nearly 1 0 years). A  2 .5  m illion  euros investment cred it was first voted only in 2 0 0 0 . At 
the present tim e, no dedicated com bating  vessel is ava ilab le  yet to  the authorities fo r operations 
at sea.

Three opera tiona l plans have been adopted as subsidiaries o f the nationa l North Sea 
Emergency Plan: a plan fo r o iled birds, on 21 June 2 0 0 5 ; a plan fo r cleanup operations a long 
the shore, on 25  January 2 0 0 6 ; and a plan fo r coun te r-po llu tion  operations at sea, on 10 
August 2 0 0 6 . A ll three plans recognize the authority o f the G overno r as G enera l C o-o rd ina to r.

The opera tiona l p lan fo r coun te r-po llu tion  interventions at sea implem ents the principles o f the 
general response strategy. The plan is p laced under the coord ina tion  o f the Federal Departm ent 
o f the Environment. A fter the evaluation o f the situation and the in itia l counter-m easures o n ­
scene, a choice is m ade o f the most app ropria te  com bating  m ethod. Pursuant to  the law on the 
protection o f the m arine environm ent, the decision rests on a Net Environm ental Benefit Analysis 
(NEBA) fo r which M U M M , a departm ent o f the Royal Belgian Institute o f N atura l Sciences, is 
responsible. The intervention develops a long seven phases: (1) a la rm , (2) assessment, (3) initia l 
counter-m easures, (4) choice o f the com bating  strategy, (5) com bating  operations, (6) fo llow - 
up, and (7) debrie fing. A ll com ponents o f these seven phases are structured in a flow chart tha t 
a lso serves as an index: fo r each com ponent, reference is m ade to  an explanatory fiche that 
expands the in form ation .

The plan places an emphasis on the need to  search fo r and co lla te  all the relevant in form ation  
in one loca tion  in o rder to  perm it a va lid  NEBA assessment. C om pute r models used to  sim ulate 
the natural processes and the behaviour o f the po llu tan t are an essential too l fo r the 
assessment. The classical strategic choices (m echanical recovery, chem ical d ispersion, 
m echanical d ispersion, do  nothing) are explained in a flow  chart and the emphasis is placed on 
the need fo r m on itoring  the operations (particu larly if the do  nothing op tion  is selected!) and fo r 
provid ing aeria l gu idance to  the intervening vessels. Basic provisions are m ade fo r tem porary 
storage o f recovered wastes and fo r disposal.

The oiled birds plan deserves an analysis o f its own and w ill not be com m ented on any further 
here. The opera tiona l plan fo r cleanup a long the shore has also been prepared under the 
coord ina tion  o f the Federal Departm ent o f the Environment. It recognizes the need to  reconcile 
the arrangem ents fo r dea ling  w ith m arine po llu tion  with the Provincial Emergency Plan. As long 
as the shore po llu tion  is lim ited to  the coastline o f a single m unicipa lity, the opera tiona l 
coord ina tion  is done by the local mayor. He can call on the assistance o f the C ivil Protection, a 
service o f the M in ister o f the Interior. If the cleanup overlaps on the territo ry o f tw o o r several 
m unicipa lities, the G overno r is in charge o f the co -o rd ina tion . A  Province Policy G roup  brings 
toge ther the C oo rd ina to r, the mayors and the C ivil Protection.

Critical evaluation of the current state of affairs

As the dates show, the ope ra tiona l plans are very recent and they w ill require the tria l o f tim e 
and contingencies to  show the ir adequacy. A  p rio ri, however, the plans appea r sound and well 
o rgan ized, and they constitute a huge step forw ard from  the situation tha t existed only tw o years 
ago . They are professional instruments and it should be no great p rob lem , when needed, to  
fu rther build on them .

O ne  cannot escape the impression, on the o ther hand, tha t these plans are well suited fo r 
medium -size spills (up to  1 .00 0  tons o f oil?) but tha t they would  fa il fo r large o il spills. The way 
in which the arrangem ents o f the three ope ra tiona l plans integrate w ithin the general 
arrangem ents o f the North Sea Emergency Plan remains unclear. In particu la r, one misses here 
the trad itiona l th ree-tie r approach  tha t has proven so useful in contingency p lanning w o rld ­
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wide. Structures appear rather dispersed and the responsibility fo r coord ina tion  shifts from  one 
to  the o ther, not only with scenarios, but also with the loca tion  and the phasing o f the 
operations. In most cases, one gets the impression tha t the person in charge o f the coord ina tion  
is not an expert o f coun te r-po llu tion  but rather a high o ffic ia l endowed with adm in istrative 
responsibilities. How this person w ill be assisted techn ica lly is unclear. The shore cleanup plan 
does not address the problem  o f organ iz ing volunteers in a large-scale incident. Finally, 
logistics and finance do  not seem to  be centralized unless the Federal D epartm ent o f the 
Environm ent takes the initiative. Rules enabling it -  o r ano ther level o f governm ent -  to  do  so 
and clear mechanisms fo r fund ing jo in t operations are most needed. There is an obvious need 
to  reconcile the plans with the in terna tiona lly  recognized doctrine  o f contingency planning 
developed by the International M aritim e  O rgan iza tion  (IM O ) and the O il Pollution Response 
C onvention (OPRC).

Conclusion

The current arrangem ents fo r dea ling with emergencies at sea in Belgium rest on a sound, 
comprehensive body o f leg isla tion tha t evolved in less than a decade and shows a num ber o f 
interesting, o rig ina l features. There is an obvious a ttem pt to  reconcile a chronic lack o f 
resources w ith the w ill o f the coastal state to  be present at sea and to  be in contro l. The 
environm enta l concern is central to  the contingency plans, and a resolute e ffort is m ade to  
found strategic choices on an expert assessment o f impacts and a scientific approach  o f 
environm enta l benefits. The latest opera tiona l plans contribute  decisively to  the preparedness o f 
the o rgan ization. They w ill need to  be further a ligned on the accepted in ternational doctrine 
and scaled up to  face m ajor po llu tion  disasters. Budgetary provisions, expert advice and 
dedicated sea-go ing platform s w ill most certa inly be required.
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