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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 f o r a  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.
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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 form ulation 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

