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INTRODUCTION

The Water Framework Directive (WFD) demands a good ecological status of all water bodies. The main objective of VIECO project  is to contribute to the enhancement of water quality by developing a cost-
effective monitoring platform to provide environmental indicators of ecological status of surface waters. This platform integrates off-line and on-line sensors and in-line integrating measuring tools with a 
sufficient degree of individual control and a high level of integration of data processing. As a consequence, it will be possible to address the impact of these utilities, to provide sensing tools for Priority 
Substances and Emerging Contaminants monitoring, to built on knowledge about new contaminants that should be included in the WFD and to develop some guidelines to assess risk, and thus help the 
process of decision making, both for authorities and industries.

The objective of the project is to validate a monit oring platform that integrates biological and chemi cal parameters to help the fulfillment of the WFD an d to calibrate it in a case study of the 
Llobregat River

VIECO MONITORING PLATFORMTHE WATER FRAMEWORK DIRECTIVE CHALLENGES

New monitoring 
approach needed

Based on risk A lot of information is needed

Conventional techniques are not sufficient

Need of a tool capable of detecting
and quantifying pollution

BIO–CHEMICAL MONITORING

� Not representative

� Not likely to detect potential effects

� Not early warning 

� Chemical quality: dependence on the use of a single 
indicator to measure chemical status

Should be:
� Rapid
� Cost effective
� Easy to use
� Capture temporal variation
� Measure overall toxicity
� Measure bioavailability

Physico-chemical 
parameters

General parameters: 
pH, conductivity, turbidity, 
temperature, nitrate…

Priority substances 
monitoring

Off line monitoring

Passive sampling

Inorganic compounds

Organic compounds 
(polar and apolar)

Biological 
parameters

Toxicity 
monitoring

Dahpnia magna, 
Zebra fish embryosLaboratory test

On line 
measurement

Observational changes 
in ecosystems

ToxControl;         
BDO-OPTOSEN 50 

Biofilms

CASE STUDY: THE LLOBREGAT RIVER (Mediterranean basin ) 

BIOLOGICAL MONITORING

INTEGRATION OF BIOLOGICAL AND CHEMICAL DATA: RISK A SSESSMENT
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CHEMICAL MONITORING

Off line: screening

Passive samplers

Organics (POCIS, SPMD)

Zebra fish embryos

Daphnia magna

Biofilms

Toxcontrol (MicroLAN)

BDO-OPTOSEN 50 (Interlab)

Understanding the link 
CAUSE - EFFECT

� Definition of the type of sensing elements needed to ensure the
WFD is fulfilled
� Definition of some indexes to assess the ecological status

Filtration + SPE + elution + LC-(MS)-MS/GC-MS analysis

Biological Early 
Warning Systems 
(on-line toxicity)

Biofilms settled in artificial 
channels

Bioassay

Bioassay

For the evaluation of overall and specific toxicity , the whole trophic chain is considered:

Luminescence is 
measured before and 
after sample exposure

Sublethal
and full life 
cycle assays

Main Barcelona metropolitan area supply (> 750.000 m3/day)

Quality problems

Monitoring points: lowest part, close to WWTP 
(where certain pollutants are not removed)

Stressing parameters 
identification

IMPACTS

Cost-effective

� Guidelines to assess risk Help decision making process

Inorganics (DGT)

Time-weighted averaged 
concentration (TWA)

It mimics bioaccumulation

Not depending on 
individuals variability

Low cost

Ease of use

No energy requirements

Target  compounds (POCIS) : 
pharmaceuticals, hormones, herbicides, 
pesticides…

Target  compounds (DGT) : metals 
(Cd, Cu, Pb, Ni, Zn, Al, As, Co, Cr, Fe)

Target  compounds (SPMD) : PAH, 
PBDE, PCB, pesticides, industrial 
substances

Fish short-term toxicity 
test on embryos (ISO 
15088; OECD 212)

Bacteria

Algae

Crustacean

Fish

� Acute
� Chronic
� Short term

Changes observed in 
biofilms
� Functional
� Structural

Target  compounds :  analysis of 
priority pollutants and emerging 
contaminants

High specificity (e.g. 
characterise spills)

No need of previous 
calibration

Easy/fast sampling

Low cost

� Stressed river
� Densely populated
� Highly industrialised
� Natural and anthropogenic 
pollution
� Water scarcity & flow 
variation

WE PC 2-7

Ecological status:

Chemical status (PS):

Bad/poor

According to the Catalan Water Agency data base

Bad/poor

More info:  www.proyectovieco.com www.cetaqua.com


