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EU DG-ENVIRONMENT agreement
number 07.030900/2005/429172/SUB/A5
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• How to estimate the environmental impact of spill ? 

• Is the recovered system identical to the pre-spill
situation ?

• How to harmonise communication of environmental
status to decision-makers at the EU level ?

• What can we suggest practically to rapidely and 
hence cost-effectivelly prepare and conduct
monitoring in the field in case of accidental spill ? 
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• Implement well-established methodologies based
on biological markers and integrate them in current
EU guidelines as decision-making criteria for the
assessment of environmental impact in disaster
accident (oil & chemical) 

• Propose a pragmatic monitoring approach based on
simple, cost-effective analytical tools like biosensors
as ”first level” monitoring techniques used in situ
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PEC/PNEC

PNEC definition after EU-TGD � ”The concentration below
which unacceptable effects on organisms will most likely not occur”

• Experimental LOEC / Assessment factor
• SSD – concentration that affects 5% of the species



w w w .r f .n o

��
�	�

������
�	�

����
��	�
��
��	�
��

Short-term biological responses

Long-term biological responses

Physiological parameters

Immunological parameters

Histopathological parameters

”Fitness” parameters

PopulationPopulation & & communitycommunity impactimpact

Detoxification &
biochemical parameters 

”Actual impacts”: Biological & ecological processes

Bioavailibility ?

Pollutant
exposure

Fate

Spill

”Risk”

”Hazard”
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• Heavy oil (Prestige, Erika)
�Low degradation rate, relatively high percentage of

potentially toxic compounds e.g. PAH
�Bioavailability, resuspension during occasionnal events
�Long-term effect

• Chemical (Ievoli Sun � styrene)
�Toxicity mostly assessed from tests in freshwater
�Short-term effect i.e. few existing data for chronic toxicity
�Need for a refined environmental impact assessment
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Cedre (France)
UBO (France)
UPV (Spain)
RF-Akva (Norway)

Project 
scientific
commitee

Monitoring programmes
Erika
Prestige
Ievoli Sun
…

WP1- Evaluation and
selection of methods

EU scientists
appraisal

Project independent

WP2- Pilot studies: Oil & chemical spill
weathering effects

Cedre
UBO

RF-Akva
UPV

WP3- Analysis of results

Regulatory
guidelines

Other national or
EU financed programmes

WP4- Dissemination (technical paper,
Workshop etc) & input EU
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• Biomarker
� Prioritize easy-to-perform methods

�(no need for sophisticated instrumentation, facility nor top-
trained staff)

� ”Effect” markers
�General health status
�Fitness assessment

� OSPAR/IMO ”recommended” biomarkers
• Bioassay

� Link to population effect
• Biosensors

� Cost-effective tools to ”screen” for potential damaging substances or 
effects with large potential for on site applicability

• Chemistry – Water, body burden
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• Selection of species

• Exposure simulating weathering processes following spill
� Heavy oil

�Surface and coated to sediment
– Water Soluble Fraction (WSF)

�Resuspension of oil after storm (”intermittent pulse”)
�Low degradability � expect relatively high level
�4 to 5 months exposure + 1 month recovery

� Styrene
�Surface
�High evaporation/degradation � expect low level
�1 month exposure + 1 to 2 weeks recovery
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• Goal � Integrate each individual measurement into
a simple and easy-to-visualize environmental
assessment index of the overall health status
�Multivariate-based approach

��  * (multimarker pollution index; Narbonne et al.)
�*4� (integrated biomarker response; Beliaeff and Burgeot)

� � �%�� �������%
�*,5 ,��marine environmental quality index; Pampanin, 

Larsen and Ravagnan � on-going NFR project�
�4,� ,*��bioeffect assessment index; Broeg et al.�
�� �����	"
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• Biomarker and regulators
�Dilemma: currently, not many enforced in EU or 

environmental agency guidelines though often use in 
recent monitoring programmes
�demonstrate their practical use
�bridge biomarker and population effects
�Simplicity of communication � environmental index

• Biosensors and related nanotechnologies
�Growing interest in environmental monitoring (also in EU 

programmes) 
�Get acceptance into regulatory context that these

analytical devices are valuable
�Validation is necessary
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EnzymesEnzymes
DNADNA

CellCell

TissueTissue & organs& organs

IndividualIndividual

PopulationPopulation
consequencesconsequences
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WholeWhole--cellcell
((AlgaeAlgae, , YeastYeast, , BacteriaBacteria))

biosensorbiosensor

MicrotoxMicrotox, , BiotoxBiotox, , 
LumitoxLumitox, , ToxalertToxalert……
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Panel of analytical tools

Spilled sites

biosensors

Chemical & 
Biological markers

Monitoring programme

Monitoring techniques

Laboratory-restricted
analyses 

Field operative 
analyses 

yes

Environmental index

no

Spill event
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