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WFD-2° River Basin Management Plan Consultations on-going
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- Data 2000-2008

- Surface water 

- 26 Member States + CH and NO

- 19 613 stations 

- 5 water body types 

- 545 387 sampling

- 14 567 816 analysis

- 1 168 substances

Database content (EU commission)

Source: GIS layer : Official WFD Districts



Substances SQA-MA

µg/L

(inland

waters)

SQA-MA

µg/L

(other

surface

waters)

SQA-MAC

µg/L

(inland

waters)

SQA-MAC

µg/L

(other surface

waters)

SQA-biota

(µg/kg

fresh weight)

Dicofol 1,3 x 10 -3 3,2 x 10 -5 Non appl. Non appl. 33

PFOS 6,5 x 10-4 1,3 x 10 -4 36 7,2 9,1

Quinoxifen 0,15 0,015 2,7 0,54

«Dioxins» Non appl. Non appl. 0,008 TEQ

Aclonifen 0,12 0,012 0,12 0,012

Bifenox 0,012 0,0012 0,04 0,004

Cibutrina

(irgarol)

0,0025 0,0025 0,016 0,016

Cipermetrina 8x10-5 8x10-6 6x10-4 6x10-5



Biota EQS (directive 2013/39/UE)
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Mandate Task 3
Expert Group CMEP
Chemical Monitoring

and Emerging Pollutants
(2010)

Action 1

Chemical monitoring:
Standardization ,quality assurance, 
field trials, refer. materials

Deliverable 3.1D

Report on the results 
of regular collaborative 
comparisons
with Member States Laboratories
(Responsible: NN)

Deliverable 3.1 E

Status report on lab. 
intercomparisons,
reference materials and other tools
of quality control
(Responsible: NN)

Deliverable 3.1 C

Case studies on implementation
of Commission Directive 2009/90/EC

(Responsible: NN)

Deliverable 3.1 F
Progress Report on Mandate M 424
on standardization for existing 

priority
substances and new standardization 
needs
(Responsible: NN)

Deliverable 3.1 B

Case studies on compliance 
checking,
including statistical methods

(Responsible: NN)

Deliverable 3.1 A_COMPLETED

Finalization of guidance document
on chemical monitoring
of sediment and biota

Action 2

Emerging pollutants:
Effect Based monitoring tools

Deliverable 3.2 A
Summary reports on investigation

of emerging pollutants on a 
European
or river-basin specific level
Responsible: NN)

Deliverable 3.2 B
Summary reports on EU-wide 

information
about levels and occurrences
of emerging pollutants
(Responsible: NN)

Deliverable 3.2 C
Technical reports on the use
of alternative effect-based 
monitoring tools
(biomarker, bioassays)
(Responsible: NN)
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1st Watch List substances

1. 17-Alpha-ethinylestradiol (EE2) (contraceptive pill ingredient)

2. 17-Beta-estradiol (E2) (natural hormone/pharmaceutical), to be 
monitored with Estrone (E1) 

3. Diclofenac (painkiller)

4. 2,6-ditert-butyl-4-methylphenol (industrial chemical-antioxidant)

5. 2-Ethylhexyl 4-methoxycinnamate (uv filter sunscreen)

6. Macrolide antibiotics (Erythromycin, Clarithromycin, Azithromycin)

7. Methiocarb (plant protection product)

8. Neonicotinoid pesticides (Imidacloprid, Thiacloprid, 
Thiamethoxam, Clothianidin, Acetamiprid) (plant protection 
products/biocides)

9. Oxadiazon (plant protection product)

10.Tri-allate (plant protection product)
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Clarithromycin-reasons for watch-list inclusion
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PNEC Clarithromycin
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2015 2016 2017 2018 2019 2020

Year 1 WL 1 Year 2 WL 1 Year 3 WL 1

Reporting Year 1 WL1

Reporting Year 2 WL1

Reporting Year 3 WL1

May 2018: 
adoption of

2nd WL Decision

Year 1 WL2

4th and last 
year of 

monitoring for 
substances 
from WL1

Year 1 WL3

Reporting Year 1 WL2

2019 : adoption 
of 

3rd WL Decision

Year 2 WL3

1st WL Decision



Update of the 1st watch list

• 2-step process :

• Reviewing the substances in the 1st WL to assess 

whether substances can be removed (substances having 

sufficient high-quality monitoring data)

• Identifying new substances (substances posing a 

potential risk at EU level but for which the monitoring 

data doesn't allow to confirm the risk)



Review of the substances from the first 

watch list-Decision 5/06/2018

• Analysis of the 1st year of monitoring data for the 1st WL 

performed by the JRC, in consultation with the WG 

Chemicals.

• Identification of the following substances to be removed from 

the list because they have sufficient high-quality data : 

Diclofenac, antioxidant, triallate, oxadiazon.

• Retention of EE2, E2, E1, macrolide antibiotics, methiocarb, 

neonicotinoids.



New substances-Watch List

Decision 5/06/2018

• Metaflumizone, former veterinary medicine, currently used as 

a PPP, identified based on results of last prioritisation

• Amoxicillin and Ciprofloxacin, antibiotics, based on 

research projects on ecotoxicological effects and taking 

account of the revised European Antimicrobial Resistance 

(AMR) Action Plan , which supports the use of the WL to 

"improve knowledge of the occurrence and spread of 

antimicrobials in the environment". Also some indications of 

possible risk (respectively some monitored exceedances / 

modelled exceedances).
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Emerging Contaminants-Science and Policy

Watch list-Water Framework 

Directive

1. 17-Alfa-ethinilestradiol (EE2) (pillola

contraccettiva)

2. 17-Beta-estradiol (E2) (ormone

estrogenico),  Estrone (E1) 

3. Diclofenac (antiinfiammatorio-voltaren)

4. 2,6-ditert-butyl-4-metilfenol 

(antiossidante)

5. 2-Etilexil 4-metoxicinnamate (filtri

crème solari)

6. Eritromicin,Claritromicine, Azitromcin 

(antibiotics)

7. Methiocarb (pesticide)

8. Imidacloprid, Thiacloprid, 

Thiamethoxam, Clothianidin, 

Acetamiprid) (neonicotinoids)

9. Oxadiazon (pesticide)

10. Triallate (pesticide)

Commission Decision 2015/495/UE

Emerging Contaminants in River 

Ecosystems

• Biocides

• Disinfectants

• Drugs

• Flame Retardants

• Industrial Chemicals

• Nanomaterials (organic ed inorganic)

• PFAS

• Personal care products

• Pharmaceuticals (human and 

veretrinary use)

• Pesticides and 

Metabolites/Transformation Products

• Plastificizers

• Surfactants

• Microplastics

Emerging contaminants in River 

Ecosystems-Springer International 

Volume-2015.



di un nuovo approccio
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Abundance

TIC: WER046.D

104 chemicals in 

environmental samples

105 chemicals in daily 

use (REACH)

CHEMICAL CONTAMINATION OF AQUATIC ECOSYSTEMS-EMERGING 

ISSUES

• Only a minimal part of

substances included in the

legislation

• Majority of substances

currently in use not included

• Adverse effects of emerging

contaminants often ignored

for human and environment

• Evidence of Mixtures risks

Need for a new

approach
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Wernersson Ann-Sofie; Carere Mario, et al. (2015): The 

European technical report on aquatic effect-based monitoring 

tools under the water framework directive. Environmental 

Sciences Europe, 2015; 27 (1) DOI: 10.1186/s12302-015-0039-

4. http://www.enveurope.com/content/pdf/s12302-015-0039-4.pdf

Press release at: 

http://www.sciencedaily.com/releases/2015/03/150313083449.ht

m

http://www.enveurope.com/content/pdf/s12302-015-0039-4.pdf
http://www.sciencedaily.com/releases/2015/03/150313083449.htm
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In vitro assays in Europe



Expert Group of WG chemicals
«Effect-based Methods»

• Identification and Selection of relevant 
modes of Actions of Chemical Substances 

• Identification and Selection of «Effect 
based methods» for the detection of the 
relevant Modes of Actions

• Selection of «effect based methods» to 
detect the effect of complex mixtures in 
the environment

• Identification of«trigger 
values/assessment criteria» for the Effect 
Based Methods

• Evaluation of methods connected with 
the Ecological Status

• Link with Marine strategy

• Use in the WFD and Identification of 
sources

• Feasibility of the approach based on EBM 
in complement with chemical analysis.
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Kick Off meeting Effect Based Methods Task: Istituto Superiore di Sanità, 
Roma, 2-3 October 2017



Which bioassays are relevant for water quality assessment? 
1. Bioassay that have known anchors in known AOPs

2. Bioassays that cover relevant effects for water quality

Toxicity pathway (toxicodynamics) 

uptake 

Metabolism: 
activation or 

detoxification 

Molecular initiating 
event (MIE) 

Intermediate 
effect 

Cellular stress 
response 

Apical cellular 
effect 

Toxico- 
kinetics 

Covalent interaction 
with DNA or proteins 

Inhibition of enzymes 

DNA damage/ 
mutagenicity 

Alteration of 
hormone 

signaling 
pathways 

Disruption of 
cellular 

homeostasis 

p53 mediated 
DNA repair  

Oxidative stress 
response 

Inflammation 

PXR, 
PPARg  

& AhR 

ARE 

Heat shock 
response 

Ames 

Organism and 
population 

response 

algal 
growth 

inhibition 

daphnia 
immobi-

lization 

fish 
embryo 

toxicity 

Binding to hormone 
receptors 

 
 

 
 

 
 

Hormone 
receptors: 

ER, AR, 
GR, PR, 

TR 

Com- 
peti- 

tion with 
hormones  

for transport 
protein binding  

bacteria 
inhibition 

cytotoxicity 



Esempio erbicidi

Substanc

e

Target 

species

Specific MoA

(target 

species)

Potential 

EBM

(target 

species)

Non-target 

organism

Non-specific MoA

(reported for non-target 

species)

Effect on the 

organism level

(reported for 

non-target 

species)

Potential EBM

(non-target 

species)

Atrazine Plant Photosystem II 

inhibition

PSII inhibition 

Chlorophyll 

concentration

ROS 

production / 

lipid 

peroxidation

Snail

Fish

Amphibians

Changes in biochemical/ 

detoxification parameters 

(SOD, CAT, GR, LDH)

Induction of aromatase 

(Cyp19A1) - Adrenotoxicant

Changes in sex hormones 

concentration (decrease of 

testosterone and induction 

of estrogen)

Reduced egg 

production

Demasculinizati

on and 

feminization

Oxidative stress 

markers / 

Xenobiotic-

metabolizing 

enzymes activity

Zebrafish repr.

CYP19A1/aromatase 

induction (gene 

expression)

T/E2 assay

Hist. examin. of 

reproductive organs

Diuron Plant Photosystem II 

inhibition

PSII inhibition 

Chlorophyll 

concentration

ROS 

production / 

lipid 

peroxidation 

Oyster

Fish

Amphibians

ROS production / 

Genotoxicity (CAT activity, 

formation of  8-oxodGuo)

Decrease of testosterone

level

Cytochrome P450 stimulation

Steroid biosynthesis, 

cholesterol metabolism and 

pregnane X receptor 

activation

Embryotoxicity

Changes in GSI 

and germ 

cells/oocytes 

quantity

Oxidative stress 

markers

T/E2 assay

Cytochrome P4501A 

activity /EROD 

CYP19A1/aromatase 

induction (gene 

expression)

Grouping of the chemicals according to the common 

MoA and / or effect    (JRC Draft report:  D.Napierska, T. Lettieri et al)



EUROPEAN PROJECT ON E1, E2, EE2 UNDER THE 

WATER FRAMEWORK DIRECTIVE

High end HPLC MS/MS:

1-3) JRC, Lab in Germany, Swiss Centre for Applied Ecotoxicology

In vitro effect-based methods:

4) ER-Calux 

5) pYES 

6) MELN 

7) Hela 9903 

8) ER-GeneBlazer 

9) In vivo fish toxicity data with EASZY ( INERIS)





WG Chemicals (WFD)

other activities

• Drafting of a new guidance document on how to implement 

metal EQSs (e.g. Use of biotic ligand model)

• Member States sharing experiences in particular on biota 

monitoring and assessment.

• Derivation of EQSs ongoing for selected substances in 

dedicated subgroups (silver, omethoate, nicosulfuron) and call 

for interest to join the subgroup for uranium.

• Update and Sharing Knowledge on Chemical Analytical 

Methods
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Conclusions

• The Activity of the WFD on Emerging Pollutants is relevant and the 

Mechanism of the Watch-List it is an important starting point but is

not enough.

• The Risk caused by emerging pollutants for human health and 

aquatic ecosystems is often unknown. Long procedures to derive 

EQS, TDI and Analitycal Methods.

• The Strategy on Pharmaceuticals (mentioned in 2013) should be 

reinforced and implemented.

• Need for a more «olistic» approach including the possibility to 

include tools/methods for the detection of the real effects caused by 

chemical contaminants
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Thanks to Stephanie Schaan and Helen Clayton 

(DG Environment, EU Commission)
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orbetello lagoon-tuscany/central italy


