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PORTONOVO innovatively established a standardized
methodology devoted to the integrated management of the
quality of waters in ports along the Atlantic Area whilst
developing specific tools such as legislative and normative
databases and standardized procedures for indicators,
numerical modelling and Environmental Risk Assessment.

PORTONOVO’s final objective has been translated into the
installation of a Decision Support System (DSS) for the
balanced management of the activities carried out in port
waters along the Atlantic Area.
The project website (www.portonovoproject.org, at the
“Information” menu) offers a public demonstration of this
tool, which can be accessed with the username and the
password specified at the website.

Upcoming Events
Final diffusion meeting in Santander: Spain
Proposed dates: 8th - 10th February 2012

Governance: Legislative and technical analysis
An inventory has been made in order to have a legislative and technical database applicable
to the harbours, with a synthesis of the European regulations. The consultant has also
analysed the management procedures about water quality and, more generally, the
application of the regulations by the harbours. The final report will group together all these
analysis and will include recommendations for the management of port activities and water
quality treatment with a perspective of environmental optimization

Governance: Summary & Conclusions
The Phase 2 Report of the Governance Activity aimed to show the transposition into national
law regulations identified in Phase 1 of the activity, highlight the actors in each of the
partner ports applying these transpositions, analyse the application of transposition in each
port.
The structures for implementation and enforcement of regulations are similar in the four
countries participating in the project. Indeed, the action agencies have almost the same
competences from one country to another. The structure is as follows:
We can note that in France it is the national programs that have the most difficulty finding
effective implementation. Programs developed locally are more efficient. In Spain, the main
problem is the overlap between the different competencies of different levels (autonomous
region / State / provincial / territorial). In Portugal, we must raise that the ports in Portugal
claim that there is no method of designation of water bodies. In the UK, each government
shall apply the rules as it wishes, while remaining consistent with each other.
The report allowed comparing the governance of the four countries in the project, showing
how is each country implementing regulations on water quality, at what level they are
applied, what are the operators involved in each country to meet the differences between
countries. A table was sent to partner ports to assess the degree of implementation and
effect of regulations on the management of water quality.
Ports are often not able to find the requested information on their assessment of the
implementation of regulations. Most know the regulations but do not know how they are
implemented or feel they do not apply to their ports.
The conclusion of the governance activities carried out by the CUC would suggest the
production of a guidance document (for the area PORTONOVO) for ports on regulations for
the management of water quality.

Environmental Risk Assessment: Identification of hazards
Contaminant sources were identified as
environmental hazards, since contaminant
discharges
are
the
way
to
introduce
contaminant substances and energy to the
environment.
Three systems to classify contaminant sources
were developed:
The first one classifies sources depending on
the way of discharge (point and diffuse
sources).
The second one classifies sources depending on
the situation of the discharge (external,
foreign, by concessionaries of port discharges).
Finally, contaminant sources can be classified
by the infrastructures, equipment and uses
susceptible to cause contaminant discharges
(industrial, cargo terminals, etc.).
Moreover, seven methodological procedures were described in order to obtain the needed
information to characterize contaminant sources. With the aim of making easy the
compilation of information, a form to characterize contaminant sources in any case of
study was designed.
In order to validate the developed methodology, the system to identify and classify
contaminant sources was applied to 5 different ports: Huelva port (Spain), Aveiro and
Portimao ports (Portugal), Falmouth port (United Kingdom) and Cherbourg port (France).
On the other hand, the final methodology to characterize contaminant sources was applied
to 2-3 point contaminant sources in 4 ports, one per each country: Huelva port (Spain),
Aveiro port (Portugal), Falmouth port (United Kingdom) and Cherbourg port (France).

Environmental Risk Assessment: Risk parameters
Environmental risk was considered to be a combination of three components: probability,
vulnerability and consequences. For each component different parameters were selected
with evaluation purposes:
Probability, defined as a measure of how likely it is that some discharge, from an
environmental hazard (contaminant source), will occur. The probability can be
estimated as the frequency of occurrence of a discharge, defined as the time
elapsed between discharges.
Vulnerability, defined as the characteristics of a system that describes its potential to
be harmed. Vulnerability can be expressed in terms of functional relations between
the environment susceptibility against a disturbance and the state of conservation
related to the value of the receptors at risk.
Consequences, defined as the impact on environment or social damage/improvement
that may result from a hazard. For this reason, consequences on water quality of
contaminant sources can be expressed in terms of impact to the environment and
to the society.
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For each selected parameter, a methodological procedure to estimate them was designed
taking into account the: i) definition; ii) indicator for estimation; iii) methodology to
calculate the indicator; iv) criteria of assessing; and, v) an example to understand it.
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In order to validate the developed methodological procedures to estimate each parameter,
these methodologies were applied to different contaminant sources of 4 ports, one per
each country: Huelva port (Spain), Aveiro port (Portugal), Falmouth port (United
Kingdom) and Cherbourg port (France).

Environmental Risk Assessment: Parameters integration
In order to define the integration of parameters, the Delphi method was used. Each of
the 16 experts assessed the importance of each parameter. The mode was calculated
with the aim of obtaining a score for each parameter in the final formula to estimate the
environmental risk.
Afterwards,
the
thresholds
to
classify
a
contaminant source with high, medium and low risk
were defined.
In order to validate the final formula and the
assessment, the risk of 2-3 point contaminant
sources in 4 ports was calculated, one for each
country: Huelva port (Spain), Aveiro port
(Portugal), Falmouth port (United Kingdom) and
Cherbourg port (France) .

Environmental Modelling
The Environmental Modelling Activity
not only managed to evaluate water
renewal and the effects of different
kinds of contaminants as described in
the first magazine of the present
project (PORTONOVO Newsletter
Volume1, Issue 1), but also
developed a GIS-based method for
socio-economic zoning of harbours
and a proposal for the recovery
potential time estimation.

The GIS methodology has been proposed and applied to one of the harbours under
study (Aveiro Harbour in Portugal). The methodology is based on the integration of
geographic and descriptive data about population, industrial and economic activities in
a buffer of 2 km around the harbour jurisdiction area. Layers containing the density of
the population and the intensity of the activities in the study area have been overlapped
and analysed to classify the areas according to population and activities density.

Recovery potential
On the other hand, the methodology to evaluate the recovery potential, quantifies the time
needed for a Water Management Unit (WMU) to return to the environmental quality it had,
before an instantaneous discharge of contaminants occurred.

The proposed methodology only refers to the recovery of the water column. The recovery
potential depends on property of the spilled substance (type, quantity, bio-physicalchemical persistence) and on the characteristics of the affected WMU (geometry and
hydrodynamics). The methodology is based on the assumption that the water column is
deemed to be recovered, when 99% of the contaminant has dispersed. The methodology
has been developed for both point and diffuse discharges and was applied to one of the
harbours under study (Huelva Harbour in Spain).

Monitoring and Indicators:
Selection, development and validation of indicators for the
assessment of ecological potential
Indicators-Monitoring has the main goal of designing a
standardised monitoring programme for application in the
Atlantic Area port waters. This implies, on one hand, the
selection, development and validation of the physical,
chemical, hydromorphological and social indicators required
at the different stages of the project, as well as the definition
of variables to be measured, analytical procedures, sampling
procedures, sample handling and conservation procedures,
and use of data for decision making for different kind of
indicators; and on the other hand, the development of the port water quality assessment
methods. To carry out all these tasks, Activity 6 receives inputs mainly from Activity 4
(Environmental Risk) and Activity 7 (Decision Support System) and gives outcomes to the
other Activities of the project.
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Each partner has collected available environmental data in their closest port: Aveiro,
Falmouth, Portimão, Huelva, Santander and Bordeaux, among others. Based on this work
and based on the most relevant European and Spanish normative and standards (WFD and
ROM 5.1, among others), a selection of indicators for the ecological potential and for the
chemical status assessment has been made.

The ecological data include a set of water indicators (e.g. transparency, salinity, pH,
temperature, oxygenation and nutrient conditions or specific pollutants) and sediment
indicators (e.g. heavy metals, organic compounds, persistent contaminants, or emerging
contaminants) as well as a set of hydromorphological and biological indicators. Chemical
indicators include priority substances for waters, sediments and biota. Furthermore, the
best matrixes for analysis and methods of analysis used for the purposes of chemical
monitoring programmes carried out under the WFD have been selected. The ecological and
chemical data available by each partner was uploaded to the DSS data base created by
Activity 7. Also, new indicators as bioassays, biomarkers, passive samplers were
investigated in several associated ports and are proposed as a new line of evidence to
explain possible inconsistencies between chemical and ecological status or to reduce
uncertainty in defining risk classification of the ecological potential status.
The Universities of Bordeaux and Algarve, in collaboration with
IH Cantabria and CNRS, have deployed passive samplers
(POCIS, SPMD, silicone rubber type) for organic contaminants
for a period of one month, in ports of Portimao and Santander.
Furthermore, the Universities of Algarve and Aveiro have
investigated a series of biomarkers in oysters in Portimao
harbour. By other hand, in order to evaluate the functioning of
on line systems for water quality monitoring, CNRS has
installed a valvometry system in oysters for a period of 6
months in the port of Santander.
The signal emitted by
the system (the oysters biological rhythms) is
continuously recorded at the website Molluscan Eye
which is open to public access.
http://www.domino.u-bordeaux.fr/molluscan_eye/index.php

A common system to assess both the Ecological and
the Chemical Status in Highly Modified Water Bodies
(HMWB) has been developed. Besides the selected
indicators, new indicators (bioassays, biomarkers, passive samplers and on line monitoring
devices) have been tested for ecological assessment. Different proposals for integration of
all these elements have been discussed for further developments.
A guidelines document for water quality monitoring in HMWB has been created. Information
on what variables to measure, how and when to do the sampling, which analytical
procedures and how to use data for decision making are included in this document. In
addition information on the existing normatives for dredging activities in port areas from the
different countries of the consortium was collected.

DSS – Case Studies
The Activity 7 is devoted to the development of a tool, a Decision Support System (DSS),
that allows the processing, storage and interchange of all information related with water
quality under a decision making perspective. In addition, harbours from the Atlantic
Region, with different activities and environmental and socio-economic characteristics,
have been selected for implementation and testing of the final software.
Most of the information collected and methodologies developed at the different Activities
are being implemented in the Portonovo Decision Support System.
Governance Activity has provided a full characterization of the physical aspects, socioeconomic activities, port authorities, contingency plans, policy and reviews, water bodies
issues, protected areas, HMWB identification methods and GEP establishment methods. In
addition, a complete database of documents has been provided, covering subjects such as
legislative issues, water quality standards, management procedures, recommendations
and European regulations. In this sense a Document Module has been developed to
integrate and centralise all the available documents.

DSS – Case Studies
The Environmental Risk Assessment Activity has provided manuals and guidelines that have
been incorporated in the Portonovo Document Engine. The methodological procedure to
identify, classify and characterize any contaminant source has been implemented, taking
into account a final evaluation of the environmental risk.

Environmental Modelling Activity has
provided
a
full
description
and
delimitation of Management Units, which
are crucial to implement the recovery
potential methodology that we are
currently developing through the use of
spatial queries programmed in SQL.

DSS – Case Studies
Indicators & Monitoring Activity has provided physical, chemical and biological data from the
selected harbours, all the information has been homogenized and introduced in the DSS
through the Data Management Module developed. Currently, we are facing the
implementation of the ecological potential methodology.

The Portonovo DSS software is a Web application that will integrate all the knowledge
generated during this project to support harbours managers during a decision making
process. The methodologies implemented so far can be followed at this url:

http://193.144.208.39/WAMIS/
This is a protected Web application; it contains relevant information from the harbours that
are involved in the project. Nevertheless, a “guest” username (harbour) and password
(puertos) has been created in order to allow general public to access a fictitious example
scenario and follow the developments achieved.
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26th and 27th July 2011: Meeting
Location: Pavilhão de Mecânica III, IST, Lisboa, Portugal.
At this meeting the partners discussed progress on all
activities within the project.
The next scheduled meetiing will be the final diffusion
meeting:

8th Feb. to 10th Feb. 2012:
Santander, Spain
February 8th: Partnership working session (devoted to full partners)
February 9th and 10th:
“Present and Future of Port Water Quality Management in the EU Atlantic Area”
A workshop will be held, in three sessions as described below. Session 2 will be open for
reseachers, technical professionals and managers, to present their work through oral
presentations or posters which must be included in the priority topics of this Workshop.
 Session 1: PORT MANAGEMENT SYSTEMS
 Session 2: TOPICS 1- 3
 Session 2A: PORTONOVO project results
 Session 2B: Port Water Management in Europe
 SESSION 2C: HMWB due to presence of ports
 Session 3: SCIENTIFIC AND TECHNOLOGICAL ADVANCES
RELATED WITH PORT MANAGEMENT ACTIVITY

More information is available on the Information page of the PORTONOVO website:
http://www.portonovoproject.org/index.htm (Information menu)

For More information contact

