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IH CANTABRIA PRESENTATION
The Environmental Hydraulics Institute
“IH Cantabria” of Cantabria University
combines the experience of a
multidisciplinary group of researchers in
the fields of engineering, biology,
physics or chemistry, among others. The
Institute’s work team has actively
participated in the development of tools
and methodologies applied to the
design of port areas and the
environmental port management.
In the year 2005, IH Cantabria along side Spanish National Port Administration
published a Recommendation to integrate water quality in the model of port
management: ROM 5.1 on “Quality of Coastal Waters in Port Areas”. After the
required calibration and validation process, the ROM 5.1 was confirmed as an
integrated, specialized and standardized tool for the port aquatic systems
environmental management in Spain.
In this sense, PORTONOVO has represented a further step within the current
European legal context in terms of water quality in harbours. Our experience in
this field has given us the chance to lead this ambitious project which has
allowed pooling all the similarities and differences between the different port
management systems which are being applied in the European Atlantic Area.
PORTONOVO has been able to step forward on many fields related with the
different activities developed during this project. Nevertheless, some others
are still under debate since Europe is starting to tackle topics such as heavily
modified water bodies.

These open fields are good examples of the wide debate which has been
carried out during the project and are, by themselves, new opportunities for
future projects.
After several working sessions, meetings, debates and discussions
PORTONOVO’s final objective has become into a reality today. The developed
Decision Support System (DSS) is a freeware which only has to be provided
with the appropriated information to become a powerful tool for port
management. It provides a new approach for homogeneous and balanced
management of port activities in the European Atlantic Area.
All the generated results are available through the website
www.portonovoproject.org, however, we wanted to elaborate this summary
as a last communication channel, hoping you find its content helpful and
motivating towards your port management activity.

Sincerely yours,
José Antonio Juanes
PORTONOVO Project Main Researcher

CANTABRIAN GOVERNMENT PRESENTATION
PORTONOVO has allowed the debate and contrast of a
port waters management model for the Atlantic Area. It
leaves us the satisfaction to transfer to Europe the long
experience generated along the process of development
and validation of state guidelines devoted to port waters
quality (ROM 5.1). In fact, the structure and conceptual
model defined in this Spanish Recommendation were
the starting point of this ambitious project.
Our participation as a partner within this project, together with the
coordination work of IH Cantabria and the support of the Santander Port
Authority, is a clear demonstration of our interest to cooperate in a priority
issue for our region, specifically for its nerve centre: the Bay of Santander.
We are aware that the future management of this emblematic area, which
traditionally has hosted different uses and activities, requires the
implementation of new management tools capable to reinforce the
collaboration of all involved stakeholders. For that reason, we are proud and
satisfied for have been part of this project.

1. BACKGROUND

PORTONOVO Project was an ERDF funded project which aimed to develop results
based on scientific and technical aspects that match with the current European legal
framework related to port waters quality, specially the Water Framework Directive.
This Directive recognizes the existence
of specific uses with high economic and
social value, whose developments imply
hydromorphological changes into the
water bodies of such magnitude that, as
a consequence, the good ecological
status could not be reached as long as
those uses are active.
The conflict between the necessity to give priority to the development of specific
economic activities and the fulfilment of the environmental objectives of the WFD
was solved by the introduction of the figure of the "heavily modified water bodies"
(HMWB) that justifies the reduction of its environmental objectives to fulfil the
named good ecological potential.

PORTONOVO have generated a transnational and multidisciplinary context in order
to address common problems and generate solutions in the field of port waters
quality. Its ultimate goal was to install a Decision Support System (DSS) for the
management of the activities carried out in port waters along the Atlantic Area. All
the obtained results are available at the website (www.portonovoproject.org).

WORK PLAN
This project developed a methodology based on eight interrelated activities that
were applied on some geographically strategic ports of the Atlantic Area,
guaranteeing a wide spectrum of costal and hydromorphological characteristics.
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At the same time, PORTONOVO project enabled the standardization of a
methodology for quality management of port waters through the achievement of
various specific objectives.

SPECIFIC OBJECTIVES
On Governance:
Development of a hierarchical procedure
that integrates administrative, social, and
physical aspects for the classification of the
port water bodies in order to optimize their
quality management.

On Environmental Risk Assessment:
Establishment of a general framework for
port water bodies Environmental Risk
Assessment
(ERA)
through
the
implementation of procedures of different
complexity and specificity.

On Modelling:
Selection, development and validation of
standardized methodological procedures
for numerical modelling and spatial
analyses required at the different stages of
the project.

On Indicators and Monitoring:
Selection, development and validation of
the social, hydromorphological, biological,
physical, and chemical indicators involved
in the ecological and socio‐economical
assessment.

PARTNERSHIP
As the executor of the project, a partnership was constituted. This partnership, led
by the Environmental Hydraulics Institute “IH Cantabria” from the University of
Cantabria, integrates, among others, research institutions, universities,
administrative organisms and some ports in four countries of the Atlantic Area
(Spain, France, Portugal and the UK). The partnership is formed by: the Regional
Ministry of Environment of the Government of Cantabria, the Urban Community of
Cherbourg, the Universities of Bordeaux, Algarve, Aveiro and Queen's (Belfast), the
National Centre for Scientific Research in France, the Instituto Superior Técnico
(Lisbon), AZTI Tecnalia and the Port of Falmouth. This partnership has allowed the
realization of the objectives in accordance with its partner’s experience and diversity
of specialties.
Additionally, PORTONOVO counted on the participation of another 12 associated
partners such as the ports of Santander, Huelva, Bordeaux, Cherbourg, Belfast,
Portimao and Aveiro, among others.

2. EXECUTIVE
SUMMARY

1. Introduction
The WFD recognizes the existence of specific anthropogenic uses with high economic and
social value and whose development imply hydromorphological changes into the water
bodies of such magnitude that, as a consequence, the good ecological status could not be
reached as long as those uses are active. However, the conflict between the necessity to
afford priority to the development of specific economic activities and the fulfilment of the
environmental objectives of the WFD was solved by the introduction of the notion

of

“heavily modified water bodies” (HMWB) that justifies the reduction of its environmental
objectives to fulfil the required good ecological potential.
The explicit recognition of ports as a relevant economic and social use, and then, as a
potential to create for heavily modified water bodies, have underlined their opportunity to
adapt their water bodies environmental objectives to the good ecological potential.
Nevertheless, environmental problems are not always solved by reducing the environmental
requirements. In this context, currently ports are being subjected to management policy
modifications that are more orientated towards the utilization of models, from which
economic and environmental factors can be considered as development variables.
Nevertheless, this goal can only be reached by employing management instruments which
conjugate the social, economic, legal, technical and environmental demands along with the
requirements of the WFD. In that sense, the first step in the PORTONOVO development
process was to design a scheme to answer three main questions: What has to be protected?
What does it have to be protected from?, and How can it be protected?
This way, the general objective of the project could lead to the installation of a transnational
tool which would allow a balanced management of harbour waters activities as well as a
monitoring of the environmental quality therein. With this in mind the PORTONOVO project
develops a methodology based on eight interrelated activities that concludes with its
application on some of the strategic points of the Atlantic Area; this designed to guarantee a
wide spectrum of coastal and hydromorphological characteristics.
With the aim to strengthen the present situation in accordance with the European legal
framework about water quality PORTONOVO developed a plethora of quality managed
results.
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Definitively, the project contributed to the standardization of a methodology for the water
quality management in port areas achieved through the following specific objectives:
i) review of the European, State and Regional water quality normative; ii) development of a
hierarchical procedure that integrates administrative, social, and physical aspects for the
classification of the port water bodies in order to optimize their quality management;
iii) selection, development and validation of the physical, chemical, hydromorphological and
social indicators that were required at the different stages of the project; iv) selection,
development and validation of standardized methodological procedures for numerical
modelling and spatial analyses; v) establishment of a general framework for port water
bodies Environmental Risk Assessment (ERA) through the implementation of procedures of
different complexity and specificity; vi) development of the port water quality assessment
methods, vii) establishment of an iterative procedure for the optimum maintenance and/or
improvement of ports water quality; viii) development of a tool that allows the processing,
storage and interchange of all information related with water quality under a decision making
perspective; ix) selection of specific harbours located in the Atlantic Area that demonstate a
mix of activities, environmental and socio-economic features in order to validate the
developed methodology; this through case studies application.
PORTONOVO generated a transnational and multidisciplinary cooperation framework
between 11 partners:


Partner No. 1: Fundación Instituto de Hidráulica Ambiental de Cantabria. Universidad
de Cantabria.



Partner No. 2: Communauté urbaine de Cherbourg (CUC)



Partner No. 3: University Bordeaux 1



Partner No. 4: Centre National de la Recherche Scientifique (CNRS)



Partner No. 5: Instituto Superior Técnico (IST)



Partner No. 6: Universidade do Algarve



Partner No. 7: Universidade de Aveiro



Partner No. 8: Fundación AZTI- AZTI Fundazioa



Partner No. 9: Consejería de Medio Ambiente del Gobierno de Cantabria



Partner No. 10: Queens University Belfast



Partner No. 11: Falmouth Harbour Commissioners
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In order to manage and distribute the work, some of the partners led selective activities due
to their extensive experience in a specific field, nevertheless, they depended on the
collaboration of one or more of the other partners regarding their speciality to ensure robust
and verifiable results. The activity leaders are listed below:


Activity 1 - Preparation activities – Partner No. 1 (Spain)



Activity 2 - Coordination and Management of the Project – Partner No. 1 (Spain)



Activity 3 - Governance - Partner No. 2 (France)



Activity 4 - Environmental Risk Assessment - Partner No. 1 (Spain)



Activity 5 - Environmental Modelling - Partner No. 5 (Portugal)



Activity 6 - Indicators & Monitoring - Partner No. 8 (Spain)



Activity 7 - DSS & Case Studies - Partner No. 11 (UK)



Activity 8 - Communication - Partner No. 10 (UK)

These partners belong to four of the five eligible regions of the Atlantic Area, all of these
regions have an aim to tackle common problems and solutions in the field of the water
quality of ports. This combined effort allowed the creation for a much bigger impact than one
that could have been created by each partner working independently. This way, the
investment was maximized and common quality standards could be established.
Additionally, this project counted on the participation of another 11 associated partners:


Commandement de l’arrondissement maritime de la Manche et de la mer du Nord
(COMAR MANCHE)



Ports Normands Associés



Conservatoire National des Arts et Métiers



University of Caen-Lower-Normandy



APA – ADMINISTRAÇÃO DO PORTO DE AVEIRO, S.A.



Instituto Portuário e dos Transportes Marítimos – Delegação do Sul



Instituto de Desenvolvimento Social



AUTORIDAD PORTUARIA DE SANTANDER



AUTORIDAD PORTUARIA DE HUELVA



Syndicat Mixte pour l’Equipement du Littoral (SMEL)



Belfast Harbour
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To implement the PORTONOVO project, representatives of several groups were invited;
from public entities such as national, regional and local authorities, port authorities,
universities and research centres. These were involved in the project as partners or
associated partners. The communications between all the partners was carried out,
ostensibly, through email and phone, but in addition regular meetings were held in order to
develop and signpost the project achievements and aspirations.
The main objective of PORTONOVO was the installation of a Decision Supporting System
(DSS) for the balanced management of activities in harbour waters. The achievement of this
final goal, could be reflected in some of the expected benefits or outcomes such as:


Future work lines for the researchers involved.



Establishment of a standardized methodology for the integrated management of
ports’ water bodies quality along the Atlantic Area.



Development of specific tools:
o

A legislative and normative database.

o

Standard procedures for using water, sediment, and biota indicators in the
management of port water bodies quality.

o

Specific modelling procedures and GIS based models.

o

Methodological procedures for ERA.

o

Good Practice Manuals.

o

DSS to manage harbour waters.

All results were placed on a website ( www.portonovoproject.org ) and made accessible to
the public and interested stakeholders, as a sort of a “harbour water quality observatory”.
The following sections provide a summary of the main results procured by each of the
Activities.
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2. Governance
Regarding the creation of the DSS, it was necessary to gather data which characterized the
partner ports and to determine the applicable regulation for their activities and what actions
were being implemented with regards to the management of water quality. The results of the
Governance Activity were set out in three phases:

2.1. Phase 1:
Phase one allowed the characteristic data of the PORTONOVO project’s partner ports to be
classified and, the work also enabled regulations at international, European and national
level regarding the management of port waters quality to be identified and clarified. This
inventory was then used to feed the DSS on the management of port waters database,
which in turn was utilised for the implementation of the future toolkit for the use of managers
and port operators.

2.1.1. Phase 1.A
Phase 1.A introduces the ports in a structured and standardized format which provided
information such as: administrative, terrain and, economic data, identification of water bodies
and water quality management plans.

2.1.2. Phase 1.B
This phase is devoted to the regulations related with port water quality and is structured
following main topics such as:


Environmental protection and quality improvement: the legal available texts assigned
for the protection and improvement of the environment by providing the specific
elements (management, equipment, etc.) to be implemented to achieve specific
goals or reduce the risk of pollution.



Action and response against pollution: the legal texts available that outline the
manner and means to set up a response to a pollution incident.



Maritime safety and pollution risk prevention: the legal texts available for marine
safety, especially for the risk prevention of maritime and coastal pollution.
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Damages repair and liability: the legal texts available that provide the liability regime
for damages that are caused by pollution.

2.1.3. Phase 1.C
European regulations that are enshrined in texts concerning the protection of the marine
environment were presented. The PORTONOVO project was directly linked to the WFD.

2.1.4. Phase 1.D
This part includes national legislation and the available guidance and tools for their
implementing; this with specific regards to the management of water quality, but also the port
systems of governance and the independent plans for the management of water quality.
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2.2. Phase 2:
The transposition of regulations and the involvement of ports in the implementation of
regulations were explored. This Phase allowed the following to be clarified:


To show the transposition into national law regulations identified in Phase 1 of the
activity



To highlight the actors in each of the partner ports responsible for the implementation
of the transpositions



To analyse the implementation of transposition in each of the selected ports.

2.2.1

Phase 2.A

This Phase showed the how the transpositions of international instruments at Community
level was initialised and then how the implementation of international instruments and
community was carried out to national levels.
A sample of the regulations and transpositions for each country were selected in order to
demonstrated the overall results. In each country it was shown which authorities have
jurisdiction over the environment. Although port governance systems are different, the
application of European directives in the four countries of the project is structured in a very
similar way: in each, an executive body under the Ministry for the Environment is in charge
of the environmental protection.

2.2.2

Phase 2.B

A table was sent to all partner ports. They were requested to evaluate the implementation of
the regulations that were provided in the table columns. Most of them knew the regulations
but did not know how they are implemented or felt they did not concern their ports.

2.3. Phase 3:
The conclusion of the Governance Activity suggested the production of a guidance
document (for the PORTONOVO area) for ports on regulations for the management of water
quality.
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A draft guidance document that can be used as an introduction to the information gathered
in the Governance activity report was produced. It also aimed at encouraging a port to use
the DSS and stimulate the project benefits by the ports informing the database.

To this end, the guidance document also provides a presentation of the PORTONOVO
project’s website. Therefore, the document should be communicated to the ports in order to
bring to their attention the website, its data and as a pedagogical tool on port water quality
management.
The guidance document and the reports data is a part of the project in the sense that it is
presented at meetings and between partners, it should also be presented at events and
other port related communications relating to water and environmental issues.
Finally at the end of the study the following recommendations were provided:


Make the Directives more pedagogical: ports often poorly understand the directives
because of their over complicated terminology and scientific content, this was
strongly indicated by the partner ports. Guidance documents should also be better
communicated.



Continue

efforts

to

integrate

socio-economic

reflections

to

environmental

considerations: Protected areas sometimes have restricted economic activities.
Solicitation of economic partners.
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Better involve all ports participants in the project: Environmental competences are
scattered between the harbour master and the Port Authority. Coordinate the actions
of each port participants: the bay contract (“Contrat de baie”).

3. Environmental Risk Assessment (ERA)
The objective of this Activity was to establish a general framework for the Environmental
Risk Assessment (ERA); this through management units and through the implementation of
procedures of different complexity and specificity.
To reach this objective a collection of good practices manuals was carried out and three
methodological procedures were developed in order to:


Identify, classify and characterize hazards in seaport areas



Define the parameters to estimate environmental risks



Integrate the selected parameters to carry out an environmental risk assessment

Identification

Identification of contaminant sources in
port areas = environmental hazards

Classification

Way of discharge (point, diffuse)
Location (external, foreign, concessionary, port)
Activity (industrial, agricultural, vessel‐port interface, cargo terminals, etc.)

Characterization

Different methods (discharge authorization, historical data, port run‐off,
EPER, quantitative, qualitative and specific monitoring)

First of all, the relation between the activities and the way which contaminants were
introduced into the environment was established. For this reason, the identification and
classification of the activities (pressures and impacts) located in port areas were developed
as a first step. Then, the characterization of the identified hazards was carried out.
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In this context, the contaminant sources were classified according to their origin and activity.
Additionally, a guide matrix of situations susceptible to cause contamination and a specific
form which enables the identification, classification and characterization of the contaminant
source were also developed. Moreover, an Access database and a data treatment file were
elaborated enabling port authorities or other government or private agencies to classify and
characterize contaminant sources.
Regarding the estimation of the environmental risk; this was based on different parameters
related to the probability that a hazard may occur, the vulnerability of the affected
environment (ecotoxicity, recovery potential, biodiversity, etc), and the consequence/s of the
hazard if it had already occurred (degree of extent, toxicity of emitted substances, potential
recovery, etc). All these parameters were defined and appropriate methodological
procedures to estimate each one of them at different complexity levels (based on the
available information) were developed. The risk was estimated taking into account the
following 3 main components probability, vulnerability and consequence. In addition the risk
parameters also considered other parameters which indicated hydromorphological pressures
(naturalness) or the ecological value, by reporting the biodiversity (flora and fauna), through
indexes (Shannon or AMBI) or even through the identification of areas as of interest to
support biota. With regard to this last point, invasive species can also be indicative of
ecosystems pressures and unbalance as they can compete with other native species. This

risk
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may have significant social, economic and environmental impacts.

consequences

Risk  Probabilit y  Vulnerabil ity  Consequenc es

Probability

Frequency of occurrence of contaminant emission

Vulnerability

Susceptibility
State of conservation (Naturalness & Biodiversity)

Consequences

Discharge impact (Hazardous & Extent)
Social impact (Adopted measures & Social alarm)
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In order to obtain an environmental risk value, which may be used to establish a final risk
level, the previously selected parameters were integrated. A methodology to carry out this
integration was developed taking into consideration the importance of each parameter (using
Delphi Method) and a final risk formulation was defined. Moreover, a classification of
contaminant sources considering the numerical value of environmental risk was also carried
out. Knowing the risk level, would allow port managers to establish the required urgency for
preventive and corrective actions in order to reduce the risk estimation into acceptable
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The validation and the improvement of the developed methodologies that were made during
the course of PORTONOVO demonstrated that they are transferable for application for other
European and worldwide ports.
Finally, a compilation of possible solutions to reduce the impact of contaminant sources
(constructive solutions, port activity regulation or set up, design focused on water renewal
improvement, etc.) was carried out. Moreover, this compilation was structured into a simple
and logical system. These latter qualities are important as to not deter a port manager from
researching the document and ignoring the subsequent advice within the GPM or paying
additional costs to source external consultants.
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4. Environmental Modelling
Environmental issues for harbours in Europe and worldwide are managed on the basis of
local and international legislation with often implement different methodologies. This leads to
the necessity to harmonize the harbours legislation in order to establish common harbour
management procedures. One of the objectives of the PORTONOVO Project is to propose
modelling methodologies for the study and the management of harbours, providing case
studies to demonstrate the applicability in different harbours of the EU Atlantic Area: Aveiro
(Portugal), Huelva (Spain), Portimão (Portugal), Cherbourg (France), Falmouth (United
Kingdom) and Santander (Spain). The activity has been carried out by IST (Portugal) as the
Activity leader and IH Cantabria (Spain) and AZTI Tecnalia (Spain) as co-workers.
In this context, five methodologies have been proposed, developed and applied:


A numerical modelling procedure to evaluate water flushing time in port areas.



A GIS method for harbour areas zoning regarding socioeconomic activities.



A numerical modelling procedure for the evaluation of areas affected by different
kinds of contaminants.



A procedure for the estimation of the recovery potential time of effected waters.

 A methodology to integrate modelling results into a Geographical Information System.
The modelling approach to calculate flushing time of water used both Lagrangian and
Eulerian transport models coupled to hydrodynamic models forced by average tides,
freshwater inflows and wind. The methodology is based on the identification of different
regions inside the harbour defined as “boxes”, which are uniformly filled with tracers. The
flushing time is calculated as the time required for a certain percentage of these tracers (6380%) to leave the harbour. The methodology was applied to the six harbours under study
within this Activity (Aveiro, Cherbourg, Falmouth, Huelva, Portimão and Santander). The
application of the same methodology to all these harbours allowed the comparison of the
study areas among each other on the same basis.
For example, harbours may be compared in terms of their flushing times. In general,
harbours with short flushing times might experience fewer water quality problems because
the discharged pollutants would spend less time in the system and there might be a lower
l
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probability for contaminants to remain in the system and to deposit in the sediments. This
methodology helps for the understanding of which factors influence the water renewal in
different harbours. For example, it shows how some harbours may be more influenced by
tides than others (e.g. Aveiro or Falmouth harbours) and, inside the same harbour, how
some areas have faster renewal than others (e.g. Cherbourg, Huelva and Falmouth
harbours).
Cherbourg Port

Santander Port

On the other hand, the GIS methodology for harbour zoning based on socio-economic
activities has been applied just to one of the harbours under study (Aveiro). The developed
methodology is based on the integration of geographic and descriptive data on population,
industrial and economic activities in a buffer of 2 km around the harbour jurisdiction area.
The methodology for socio-economic GIS zoning may be helpful for harbour planning in
order to identify densely populated and highly industrialized areas around the harbour, and
for the assessment of areas potentially susceptible to pollution.
Aveiro Port
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Regarding the evaluation of the extent of different kinds of contaminants, the developed
methodology considered a selection of the contaminants suitable to be modelled as well as
the definition of water quality objectives and non-compliance criteria before carrying out the
modelling work. The selected contaminants included priority substances of the EU WFD
(Annex I, Directive 2008/105/EC), bacteriological contamination, oxygen depletion and some
biochemical parameters. For each contaminant, a water quality objective has been
established and the corresponding non-compliance criteria (based on EU Water Framework
Directives (WFD), current legislation and scientific knowledge) were applied. Case studies to
calculate areas affected by contaminants have been implemented in Huelva, Falmouth,
Aveiro and Cherbourg harbours using both Eulerian and Lagrangian models. It must be
mentioned that this information was an important input to Activity 4 (Environmental Risk
Assessment).
Falmouth Harbour

A first approach for the recovery potential time calculation was also developed within this
Activity. Recovery potential was defined as the time needed for the water in a box to recover
the chemical quality it had before an instantaneous discharge of contaminants occurred. The
contaminants taken into consideration were those classified as priority substances, within
the EU WFD, as well as the most common diffuse discharges in harbours (i.e. gasoline and
diesel fuels). This methodological approach has been developed for both point and diffuse
discharges assuming several simplifications. It has been developed only to estimate the
recovery potential time for the water column (i.e. it is not applicable to the recovery of
l
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sediments and biota) and it has been based on the assumption that the water column is
recovered when 99% of the contaminant has been dispersed. Examples of application have
been carried out for Huelva harbour (Spain). Additionally, a qualitative description of the
potential for bioaccumulation in biota, based on the octanol-water partition coefficient of
some substances, was given. The recovery potential time analysis procedure was included
in the DSS (Activity 7).
Huelva Port

Discharge
point

5.74% of Box 3
is affected by
the discharge
Flushing Time
Recovery
potential time

Persistence

FT ·CF ·P
t  ln(100)·
FT ·CF   P
Correction Factor

Finally, all the results provided by models have been integrated into a GIS. Some of the
used models already have a Graphical User Interface (GUI) which allows the visualization of
results in a digital map. Nevertheless, a procedure for GIS representation was developed for
those models which do not have a GUI for data mapping. For these cases, the model
outputs have been georefered and converted into a format suitable for GIS integration.

5. Monitoring and Indicators
In order to achieve the overall goal of the European Water Framework Directive (WFD;
2000/60/EC) for surface water bodies, that is, to protect, enhance and restore the Good
Ecological Status, by 2015, Activity 6 designed a standardised monitoring programme for
l
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the environmental quality in port waters.

This implied, on the one hand, the selection,

development and validation of the physical, chemical and biological indicators required at the
different stages of the project, as well as the definition of the monitoring programme:
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. The
specific objectives of this Activity were:


The selection, development and validation of the appropriated indicators to assess
the Ecological Potential.



The selection, development and validation of the appropriated indicators to assess
the Chemical Status .



The development of a common integration system to derive a global Ecological
Status.



The establishment of a set of guidelines for port waters monitoring.



The definition of criteria to include on line systems in the HMWB monitoring.

Since the number of variables that could be measured in the aquatic environment is large,
the selection of appropriate indicators to estimate the quality of HMWB at port areas (sensu
the WFD) is essential. Hence, within this Activity efforts were focused on the selection,
development and validation of indicators and on the application of methodological
procedures to assess the Chemical Status (based on chemical indicators) and the Ecological
Potential (based on biological and physico-chemical indicators). These methodologies were
validated in 5 associated ports (Aveiro, Bordeaux, Huelva, Potimão and Santander) for the
Chemical Status and in the port of Santander for the Ecological Potential. On the other hand,
environmental monitoring is the tool through which the chemical and the ecological
indicators can be assessed. Although the WFD does not define any particular set of methods
to establish adequate monitoring guidelines for port-hazards, it requires Member States to
establish monitoring programmes for port water bodies. Besides, the WFD introduced the
concept of an integrated monitoring of the water systems with the aim to obtain information
not only of the contamination but also of the effects on the biota.
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Therefore, the guidelines for the monitoring of port-hazards produced in PORTONOVO have
required an integrated tiered approach to cover chemical and ecological indicators by
combining chemical, ecological and toxicological information in water, sediment and biota.
The monitoring requirements in port areas depend largely on the pressures and impacts
identified for each specific water body.

In this context, innovative techniques as passive samplers and on line monitoring devices
were tested during the implementation of the PORTONOVO project, in some of the
associated ports, for their implementation in port waters monitoring programmes. Besides,
biomarkers and bioassays were included as alternative endpoints to assess adverse effects
in the biota and to screen for the presence of substances in ecologically relevant
concentrations.
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These methods provide additional weight-of-evidence in cases where additional information
on chemical quality or the links between chemical and biological data is required. Bioassays
and biomarkers can be used as a partial replacement for chemical analysis of priority and/or
other relevant substances and to prioritize locations for further chemical analysis. This can
lead to more cost-efficient and cost-effective monitoring and would put the precautionary
principle called for in the WFD into practice.

These new tools were applied in some of the project associated ports. As regards, passive
samplers, POCIS type (Polar Organic Chemical Integrative Samplers), were first applied at
the port of Bordeaux for pesticides and pharmaceuticals detection. In a collaborative work
with the University of Algarve, POCIS were also deployed at 2 sites in the port of Portimao
(Portugal) for 3 months (2010). Different types of passive samplers (POCIS, new customized
POCIS, SPMD – semipermeable membrane devices -, and silicon strips) have also been
deployed at 1 site in the port of Santander (Spain) during 1 month (2011) in collaboration
with the IH Cantabria and in parallel to HFNI valvometry. Furthermore, research work with
passive samplers for metals detection, DGT type (Diffusive Gradient in Thin Films), were
also carried out by participants. Bioassays and biomarkers were performed in the
Portuguese ports of Aveiro and Portimao. Bioassays (Solid phase Microtox and “Stress on
Stress”) were carried out to assess sediments and water quality in different sites from the
Portimão Harbour. Moreover several biomarkers of exposure (metallothioneins, ALAD,
l
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Acetylcholinesterase, Alkaline Labile Pohsphates), susceptibility (superoxide dismutase,
catalase, gluthathione peroxidase) and effect (lipid peroxidation) were measured in mussels
(Mytilus galloprovincialis) collected from different sites. Furthermore, biomarkers data were
integrated in a quality index (IBR) and integrated with the data from inorganic (metals),
organic (POPs, pesticides) and emerging contaminants (pharmaceuticals) to assess the
quality of Portimão harbour.
Finally, on that basis the selected indicators different integrative approaches were proposed
to assess both, the Ecological Potential and the Chemical Status, and to derive a global
Ecological Status assessment.
The developed tasks, the applied methodologies and all the obtained results are described
in detail inside the corresponding reports.

6. DSS – Case Studies
The Activity 7 has been 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 harbour areas. The system has been
designed to centralize all the information under a cloud computing environment, maximising
use and performance for users and provide maximum security and reliability.
Most of the information collected and methodologies developed during the different
PORTONOVO’s Activities, have being implemented in the PORTONOVO Decision Support
System. In addition, harbours from the Atlantic Region, with different activities and
environmental and socio-economic characteristics, have been selected to implement and
test the final software.

6.1 Interaction with other Activities
Governance:
The Governance Activity provided a full characterization of the physical aspects, socioeconomic activities, port authorities, contingency plans, policy and reviews, water bodies’
issues and protected areas. In addition, a complete database of documents has been
l

Page 19

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.

Environmental Risk Assessment (ERA):
The Environmental Risk Assessment Activity provided manuals and guidelines and these
have been incorporated into the PORTONOVO Document Engine. The methodological
procedure to identify, classify and characterize any contaminant source has also been
implemented into the tool; this taking into account the final evaluation of the environmental
risk.

Environmental Modelling:
Environmental & Modelling Activity provided a full description and delimitation of
Management Units, which are crucial to implement the Recovery Potential and the Quality
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status methodologies. In this regard, geographic storage and spatial queries have been
developed for the system.

Indicators & Monitoring:
Finally, Indicators & Monitoring Activity provided physical, chemical and biological data from
the selected harbours, all the information has been homogenized and introduced into the
DSS through the developed Data Management Module. In this sense, an Observation Data
Model (ODM) has been designed, analysed, developed and validated to manage all the
observations that were part of the PORTONOVO´s methodology. The conceptual model is
based on specifications of the Open Geospatial Consortium (OGC). The standard,
Observation and Measurements, has been used as a guide to build a relational model for
environmental observations of the harbour water bodies. The system also provides a
complete taxa database (around 480.000 taxa) with their corresponding taxonomic category
to avoid inconsistency problems. Furthermore, specific queries have been developed to
implement the Ecological Potential and Chemical Status methodology.

Feedback from DSS
The PORTONOVO DSS provides an administrative module that allows the management of
user profiles (roles & privileges) and provides complete traceability. In this way, a tool based
on the creation of a Web application that interacts with the final enduser and which provides
advanced knowledge on standardized methodologies for water quality management in
Heavily Modified Water Bodies (HMWB) was developed.
The PORTONOVO DSS is a corporate system that could be implemented at any harbour, a
free copy of the software and more information can be found at the attached DVD or can be
downloaded from the PORTONOVO’s Website ( www.portonovoproject.org ).
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7. Conclusions
It is well documented the requirements to fulfil the implementation of the Water Framework
Directive for European water quality, but it is still not clear how all of the requirements can be
achieved, especially, within areas such as ports that depend directly on anthropogenic
activity. Environmentally speaking, this dependence constitutes for a significant pressure for
the water bodies, but in turn these activities can not be suppressed because of the social
repercussion, for example (economically, in terms of created jobs, providing for trade
supplies, tourism etc.). PORTONOVO has provided a number of solutions with regards to
how to carry out the management of port water bodies under the established legal
framework and for identification of opportunity for improvement, or at least, the maintenance
of the water quality at ports.
PORTONOVO draws upon the experiences of key players in EU to advance harbour water
efficiency measures. The generated knowledge enables a greater public understanding of
how ports could accomplish the WFD objectives without giving up the normal activities
associated with a healthy working port.
Moreover, in addition to the project results, during the projects evolvement it became clear
that the resulting methodologies could be applied to any Atlantic Area port in order to
manage efficiently and sustainably their waters. In this way, the PORTONOVO outputs can
benefit a wider sector of interested parties and not only the involved partners. This is
because the final outcome the Decision Supporting System (DSS) and website will continue
to be operative for the general public, and will cover two main functions: (1) information
dissemination, and (2) the capability to help the decision makers with their management
tasks. Furthermore, the knowledge obtained throughout the PORTONOVO project may
contribute to devising new codes and practices to promote pollution prevention in European
harbour waters.
Specifically, this project has led to the implementation of a DSS developed by detailed
knowledge and understanding of specific water quality; this driven by the types of questions
asked b port managers during the decision making processes. The DSS by itself is a
powerful computational tool that has demonstrated its capabilities to undertake a variety of
useful tests and studies.
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Traditionally, the difficulties associated to these types of computational tools are typically
related to the huge demand of information that they require in order to be really helpful for
management purposes. Nevertheless, the developed methodology has provided all the
required information through the outcomes from the different activities that made up the
whole project. This way, the DSS plays a double role: on the one hand, it is a complete
database, and on the other hand, it is able to support decision making processes related to
ports that are situated along the Atlantic littoral.
Stakeholders of all sectors that are linked to port water quality, such as, national, regional,
and local authorities, as well, as the individual port authorities, were closely involved as
partners or associated partners. Their deep knowledge and valuable experience contributed
greatly for the development of this work and defined the way to accelerate its implementation
for the end users.
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The Water Framework Directive (WFD) recognizes the
existence of specific uses with high economic and social
value, whose developments impart hydromorphological
changes into the water bodies of such magnitude that, as a
consequence, the good ecological status could not be
reached as long as those uses are active.
The conflict between the necessity to give priority to the
development of specific economic activities and the
fulfilment of the environmental objectives of the WFD was
solved by the introduction of the figure of the "heavily
modified water bodies" (HMWB) that justifies the reduction
of its environmental objectives to fulfil the named good
ecological potential.
PORTONOVO generates a transnational and multidisciplinary
context in order to address common problems and generate
solutions in the field of port waters quality. Its ultimate goal
is to install a Decision Support System (DSS) for the
management of the activities carried out in port waters
along the Atlantic Area. The results are disseminated
through a website (www.portonovoproject.org) open to the

Upcoming Events
Partners meeting in Lisbon: Portugal
Proposed date: starting the 26th July 2011
Final diffusion meeting in Santander: Spain
Proposed dates: 8th and 9th February 2012

Governance: Harbours cartography
In order to produce a general classification system the 8 ports implied in the project have
answered some questions related with: physical description, administrative context, identification of economic and social activities in the ports as well as their impact on the water bodies, used methods to define water bodies as heavily modified, used methods to
assess their ecological potential, characterization of the water bodies, identification of
type of contingency plans, and so on. The collected information was stored into an Excel
file, but the main purpose of this data collection was to set the fields that will contain the
DSS at the Governance section.
Besides, a questionnaire has been sent to other harbours in the Atlantic Area via the conference of Atlantic Arc Cities and some research has been made in order to take into account the Atlantic Space in a wider sense and not only through the harbours related to
Portonovo project. Six additional answers were received from the ports of: Lisbon, Las
Palmas, Brest, Cadiz, Nantes and Algeciras.
The analysis of the information given by
the ports has allowed the determination of
four main topics to classify the data: administrative context, physical conditions,
activities, and, in consequence, the water
bodies delimitation and assignation of
specific types.
It was detected the importance to establish homogeneous criteria to design a water body as heavily modified, thus, based
on the procedures handled by Spain, Portugal and France, it was built a new proposal based on the splitting of the port
water body into boxes in accordance with
the hydrodynamic characteristics and
then, the establishment of managing units
that fits with the activities carried out in
the port and the Environmental Risk Assessment and Monitoring- Indicators requirements. This proposal allows the establishment of smaller heavily modified
water bodies as port managing units in
order to set suitable managing units for all
the activities.

Governance: Legislative and technical analysis
A professional was subcontracted in order to carry out a deep review of the legislative
context and the Quality Standards Management. The Earth Case company (who won the
tender) will lead, during 2011, an expertise on the harbour regulations regarding water
quality. It will start by an inventory in order to have a legislative and technical database
applicable to the harbours of the project. Earth Case will also realize a synthesis of the
European regulation. The consultant will analyze management procedures used by harbours about their water quality and will have to formulate recommendations for the management of port activities and water quality treatment with a perspective of an environmental optimization. Earth Case has held some meetings with the Cherbourg Urban Community and with the IH Cantabria in order to set specific goals for this study. This company has already started the contact with the 8 ports related to the project and by now,
the company is working with the Port of Santander. Preliminary results were shown at
the Cherbourg meeting. Some proposals of port managing improvement were developed
as a result of the whole analysis.

Environmental Risk Assessment: Identification of hazards
During this first half of the
project, the final system to
identify
and
classify
environmental hazards was
developed and discussed. A
methodology to characterize
environmental hazards was
also developed. Finally, the
s y s t em
was
v a l i d a t ed
applying it to different cases
of study. A first draft is
already done.
The
developed
system
identifies
contaminant
sources as environmental
hazards. It classifies them
having into account the way
of
discharge
(point
or
diffuse);
its
location
(external,
foreign,
concessionary or port) and
the activity which produces
the contaminant sources
(urban, agricultural, loading/
unloading
cargo,
etc).
Moreover, seven methods
have been established to
characterize
contaminant
sources.
Matrix of situations susceptible to cause diffuse contaminant sources

Environmental Risk Assessment: Validation process
To validate the system, it has been applied to different cases of study. IH Cantabria, as
the leader of the activity, provided to all partners a template to treat the collected data, a
questionnaire about how the system worked, and an access data base to collect all the information. PORTONOVO project has 8 case studies. We could apply the system to the port
of Falmouth (Port of Falmouth collected and treated the data); the military port of Cherbourg (Urban community of Cherbourg collected the data and IH Cantabria treated it); the
port of Aveiro (University of Aveiro collected and treated the data); the port of Portimão
(Universidade do Algarve collected and treated the data); and the port of Huelva (IH Cantabria collected and treated the data). We couldn’t apply it to the Port of Belfast (Questor
Centre Queen's University Belfast couldn’t get the required information) and we decided
not apply it to the port of Bordeaux and Santander. From this validation process we can
obtain relevant information about what kind of contaminant sources are identified in different ports.

Good practices manuals collection
The collected good practice manuals were divided into general and specific types. The
specific ones have been divided again into 12 sections related to different activities. To
collect the good practices manuals, IH Cantabria, as the activity leader, has asked to all
partners of the project to help us, getting feedback from University of Bordeaux and the
University of Aveiro. Additionally, this action received some documents provided by the
Port of Falmouth, Questor Centre and AZTI. The final result was a collection of 30 general good practice manuals and 104 specific good practice manuals. IH Cantabria developed an access data base to integrate all documents resulting into an important tool to
manage the port environment which will be introduced in the DSS. The work done provided very useful conclusions.

Environmental Modelling
This Activity, led by IST (Lisbon), has the aim to achieve some specific objectives such as
the development of:

• A modelling procedure to evaluate water renewal in port areas
• A GIS method for harbour areas zoning regarding socioeconomic activities
• A methodological procedure for the evaluation of the effects of different kinds of
contaminants

• A methodological procedure for the establishment of the recovery potential, and
• The required methodological procedures for the spatial integration of the obtained
modelling results
In order to carry out the water renewal in
harbours
numerical
nested
models
(Eulerian and Lagrangian) were used. The
methodology is based on the identification
of different regions inside the harbour defined by “boxes”, which are uniformly filled
with tracers. The flushing time is then calculated as the time required for certain
percentage of these tracers (63-80%) to
leave the harbour.
This methodological procedure considers
the computation of hydrodynamics forced
by mean annual tide and river inflow.
Ocassionally also by mean annual wind
regime (coastal harbours).

Huelva Harbour boxes splitting
BOX 6

BOX 5

BOX 4
BOX 3
BOX 2
BOX 1

Aveiro Harbour boxes
“filled” with tracers

Environmental Modelling: parameters, methods &
quality objectives

Discharge
point
Contaminant “B”
(purple zone)

Contaminant “A”
(grey zone)

The effect of different kinds of
chemical and bacteriological contaminants, as well as some nutrients pollution effects, have been
evaluated with eulerian and/or
lagrangian models through different scenarios after the debate
regarding the parameters to be
modelled and the selection of the
appropriated model for each case
study was done. It must be mentioned that the contaminants are
considered as conservative in order to simulate the worst possible scenario.

This debate between the involved partners led to the conclusions shown in the table
below.

Monitoring and Indicators : Selection, development and
validation of indicators for the assessment of ecological
potential
This
action
corresponds
to
the
selection,
development and validation of the physical, chemical
and hydromorphological indicators required for the
ecological potential assessment against specific
hazards.
First of all, based on the most relevant European
and Spanish normative and standards (WFD and
ROM 5.1, among others), a preliminary proposal of
indicators for the assessment of the ecological
potential has been elaborated. The proposal includes 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.
Then, detailed matrixes have been filled by
each partner with the available environmental
data in their closest associated port: Aveiro,
Falmouth, Portimão and Santander ports.
The ecological data available by each partner
was upload in the DSS data base (Decision
Support System) created by Activity 7. With
this purpose, an excel file has been built in order to allow partners to upload their
ecological data through a direct insertion in the DSS. To support this task, a DSS Data
Management Manual has been written to help
partners to build it.
Next, based on the first proposal performed by
Activity 4 (Environmental Risk Assessment), a
more detailed classification of contaminant sources
has been proposed for monitoring.
Finally, according with the classification of
contaminant sources, sensitivity matrixes between
pressures vs previously proposed indicators were
created.

DSS – Case Studies
Activity 7, led by Falmouth Harbour Commissioners and supported by IH Cantabria, is based on
the creation of a Decision Support System (DSS).
The DSS will be a Web application that will include
all the methodologies and guidelines from the rest
of the activities involved in the Portonovo´s project. In this sense, the following steps must be
achieved:

• Development of a tool that allows the processing, storage and interchange of all information related with water quality under a
decision making perspective.

• Selection of harbours in the Atlantic Region
with different activities and environmental
and socio-economic characteristics that have
been used in the previous Activities.

Data Management
Governance activity has provided to
the DSS the cartography collected
from the related ports. This way, it
was possible to set and build the
fields for this section regarding the
following topics: physical description,
socio-economic activities, port authorities, contingency plans, policy
and reviews, water bodies issues,
protected areas, HMWB identification
methods, GEP establishment methods.
ERA Activity has already provided
some of its outputs such as: collection and classification of good practice manuals and an Access database
with all the good practice manuals
information. It also has provided information related with identification
and characterization.

Monitoring and Indicators is introducing physical, chemical and biological data in the database through the Web application (DSS). ). A webpage devoted to the PORTONOVO
project
has
been
opened
on
the
MolluSCAN
Eye
website:
http://www.domino.u-bordeaux.fr/molluscan_eye

Development of the DSS part2 (Web Site Tool)
The development of a Web application is being carried out through .Net technology. This
technology combines effectively the information, users, program systems and hardware.
During these months of development, a powerful high quality but easy to use Information
System has been built to manage all the observations through a Web application.
The development achieved until now can be checked it out at the following web site:
http://193.144.208.39/WAMIS/. This is a protected website because it contains relevant
information of the ports that are involved in the project, nevertheless, a “guest” user
(harbour) and password (puertos) have been created in order to allow the general public
to access the tool showing only fictitious data.

The developments carried out at the relational database, in terms of design and SQL programming, will have to be implemented in the Web site. Therefore, the sequence of actions will have to be as follows:

• Methodologies
• Relational model implementation
• SQL programming
• .Net programming

Development of the DSS part2 (Web Site Tool)
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10 February, 2011 : Symposium
Location: Cité de la Mer, Cherbourg.
In the frame of PORTONOVO Project, the
Communauté Urbaine de Cherbourg has
organized a symposium on the water
quality management suitable for European
ports.
The Urban Community, as a partner, must
specify the regulatory framework and the
various methods of managing the water
quality used in the Atlantic area. This
conference therefore questions the notion
of port governance, specifically how

environmental concerns can be conciliated
with economic issues.
After some developments on the general
legislative framework and presentations
from the four participant countries
(France,
Portugal,
Spain
and
UK)
regarding port management strategies at
each one of them, this symposium allowed
the discussion of the following questions:
What regulatory framework should ports
consider? What approach can they use?
What entities do they involve and how?
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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.
ECOLOGICAL POTENTIAL
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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

4. EVENTS

MEETINGS & TRANSNATIONAL EVENTS
February 18th, 2010. The Kick Off Meeting took
place in Santander (Spain). An overall
presentation of the project and the
introduction of the general guidelines of each
Activity were carried out. Basic agreements
and final adjustments were adopted by the
partnership.

26th April, 2010. An Activity Leaders
Meeting took place at Belfast Harbour
Commissioner’s Office in Belfast (UK).
Each Activity Leader identified the
required inputs for their Activities.
Moreover, technical orientation and
administrative
information
were
provided by IH Cantabria, as the Lead
Partner.

September 22th, 2010. A Partnership
Meeting took place at the National
Maritime Museum (NMM) Board Room in
Falmouth (UK). The general achievements
of the project until that moment were
presented. Additionally, some aspects
required for the project progress
improvement were also identified.

September 23th, 2010. At the Killigrew Suite,
Pendennis Castle in Falmouth, PORTONOVO
had its first transnational event: the
“Sustainable Ports Seminar”. That was an
event aimed at encouraging a research ‐ led
approach in Port Sustainable Development.
This seminar was opened to all those
interested in promoting port sustainability.
This event was devoted, mainly, for the
University community.

February 9th, 2011. By the midterm of the
project, another Partnership Meeting took
place at Communauté Urbaine de
Cherbourg (France). The ongoing work was
presented and discussed.

February 10th, 2011. At the Cité de la
Mer in Cherbourg, PORTONOVO had its
second transnational event: the
“Congrès Professionnel. Les ports et la
qualité des eaux: La Gouvernance en
question”. The congress was intended
to ports, and all entities concerned by
environmental and economic issues
related to port water quality. This event
allowed a close contact with the society.

July 26 and 27th, 2011. At the Instituto
Superior Técnico in Lisbon (Portugal) a
third Partnership Meeting took place.
Besides the working session, the
meeting counted on the participation of
representatives from Aveiro and
Portimão Ports who contributed with
their point of view about the DSS
available at that moment (first version).
It was the first test of the developed tool
regarding port managers expectations.

February 8th, 2012. The last Partnership
Meeting took place at the Environmental
Hydraulics Institute – IH Cantabria (Spain).
Last agreements regarding the generated
information were taken. An overall review
of the project was carried out and some
administrative advises were provided for
an appropriated closure. Standard
references for the generated results and
for further publications were established.

February 9 and 10th, 2012. PORTONOVO’s
last transnational event: the “Present and
future of port water quality management
in the EU Atlantic Area” workshop took
place at the Environmental Hydraulics
Institute – IH Cantabria in Santander
(Spain)”.

This meeting, inspired in the experience
acquired through PORTONOVO Project,
provided an excellent forum for reporting,
exchanging ideas and sharing discussions on
the latest advances regarding the adopted
European port management strategies.

This event allowed a close contact
with port managers through 4
conferences (devoted to the port
management systems in France,
Portugal, Spain and UK) and a visit
to the Port of Santander. This
forum also hosted international
port organisations and prominent
scientists related with port
activities.

TRANSNATIONAL EVENTS:
AGENDAS

INVITATION
Falmouth Harbour Commissioners
invite you to attend the

Sustainable Ports seminar
23rd September 2010
An event aimed at encouraging a research - led approach in
Port Sustainable Development. The day will be of relevance
to all those with an interest in promoting port sustainability

Location: The Killigrew Suite, Pendennis Castle,
Falmouth, Cornwall, TR11 4LP

INVESTING IN OUR COMMON FUTURE

S USTAINABLE PORTS SEMINAR
10:00 – 10:30

Registration with tea and coffee at Pendennis Castle, Killigrew Suite

10:40 – 10:50

Welcome and Introductions: Captain Mark Sansom, Falmouth Harbour
Master

10:50 – 11:10

What is PORTONOVO? An overview: José A. Juanes

11:15 – 11:35

Better Informed Oil Spill Response: Matt Le Maitre & Captain Mark
Sansom

11:40 – 12:00

The Fal recreational boating – the progress to date:
Philippa Hoskin & Harriet Knowles

12:00 – 12:20

In the pink? Sea fans – a survey: Sophie Cousens

12:20 – 12.40

Anchoring in a SAC: Joseph Newton

12.40 – 13.00

The Falmouth Habitat Project – inspiring students:
Dr Claire Eatock:

13:00 – 14:00

Buffet Lunch amongst the exhibition materials

14:00 – 14:20

Creating habitat on sea walls: Dr Larissa Naylor

14.20 – 14.50

Managing a Port within a Community: turning words into theory and theory
into action: Dr Sarah Tuck

14:50 – 15:00

Accelerating Business Innovation: Knowledge Transfer Partnerships at the
University of Plymouth: Dr Bridget Sealey

15:00 –15:30

Concluding comments by Captain Mark Sansom

Portonovo

10 février
2011
Congrès professionnel
Cherbourg

Les ports et la qualité des eaux :
la gouvernance en question
Ce congrès s’adresse aux ports, ainsi qu’à
toutes entités concernées par les enjeux
environnementaux et économiques liés à la
qualité des eaux portuaires.

Ce colloque est organisé par la Communauté urbaine de Cherbourg dans le cadre du projet
européen Portonovo, financé par le programme INTERREG espace Atlantique. Son objectif
est de travailler à la définition d’une méthode de gestion de la qualité des eaux portuaires
utilisable par les ports européens.
La Communauté urbaine, en tant que partenaire, doit préciser le cadre réglementaire ainsi que les
différentes méthodes de gestion de la qualité des eaux employées dans l’espace Atlantique.
Ce colloque interroge donc la notion de gouvernance portuaire, et plus précisément la
manière dont les préoccupations environnementales peuvent être conciliées aux enjeux
économiques.
Il s’agira de répondre aux questions suivantes : quel cadre réglementaire les ports doivent-ils
prendre en compte ? Quelles démarches peuvent-ils employer ? Quelles entités doivent-ils
impliquer et de quelle manière ?

Programme

Animateur
Frédérick Thiébot

9h40 / 10h40

Accueil

Bernard Cazeneuve Député-maire de Cherbourg-Octeville, président de la Communauté
urbaine de Cherbourg
Laurent Beauvais, Président de la Région Basse-Normandie et Président de la Commission Arc
Atlantique
Philippe Duron, Député-maire de Caen, président de la Conférence des villes de l’Arc Atlantique (à confirmer)

10h40 / 11h10

La réglementation portuaire européenne
en matière de qualité des eaux

Un représentant de la commission (DG MARE ou DG Transports).

11h10 / 11h40

Les apports du Grenelle de la mer

Un représentant du Ministère de l’écologie et du développement durable, direction des
infrastructures, des transports et de la mer.

11h40 / 12h10
par José Juanes (université de Cantabrie)

Présentation du projet Portonovo

12h10 / 12h30

Questions avec la salle

12h30 / 14h00

Repas

14h00 / 15h20

Les outils de gestion de la qualité
des eaux portuaires

14h00 / 14h20
Intervention anglaise
Capitaine Mark Sansom, directeur du port de Falmouth
14h20 / 14h40
Intervenant français
Contrat de rade par Florence Sénéchal de la direction de l’écologie urbaine de la
Communauté urbaine de Brest
14h40 / 15h00
Intervention portugaise
João Pedro Matos Fernandes, Président du Consul d’administration du port de Douro et
Leixoe~s (Porto, Portugal)
15h00 / 15h20
Intervenant espagnol
Présentation de ROM 5.1 par Marisa Samano ou Aina Garcia Gomez
(Université de Cantabrie)

15h30 / 16h00

La gestion de la qualité des eaux :
panorama des normes à prendre en compte

Un représentant du bureau d’étude en charge de l’étude sur la réglementation portuaire
applicable aux ports du projet européen Portonovo.

16h00 / 16h45		

Table ronde :
La qualité des eaux et la gouvernance

Les intervenants précédents+
Un représentant de l’Etat (préfecture)
Deux membres de l’Agence de l’eau (Mathieu Escafre, Franck Bruchon)
Un membre de ISEMAR (Anne Gallais-Bouchet, juriste)
Un membre d’une association d’usagers (ANEL)
Un représentant d’un port (Cherbourg)

16h45 / 17h00

Discours de clôture

Isabelle Dupont-Morral, vice-présidente de la Communauté urbaine de Cherbourg en charge
de la compétence portuaire, des programmes européens et des stratégies et actions de
diversification et développement de l’économie locale.

Le congrés se tiendra à La

Cité de la mer à Cherbourg-Octeville

Retournez votre coupon d’inscription avant le 1er février 2010
Renseignements

François Dutertre, chargé des projets européens et de développement économique,
Communauté urbaine de Cherbourg
02 33 08 26 12
francois.dutertre@cuc-cherbourg.fr

Communauté urbaine de Cherbourg
10, Place Napoléon
BP 808
50108 CHERBOURG-OCTEVILLE Cedex
Téléphone : 02 33 08 26 00
Télécopie : 02 33 93 82 04
www.cuc-cherbourg.fr

PRESENT AND FUTURE OF
PORT WATER QUALITY
MANAGEMENT IN THE EU
ATLANTIC AREA
February 9th and 10th, 2012
Santander, Spain

ORGANIZING COMMITTEE :
JOSE ANTONIO JUANES

CHAIRMAN

MARIA LUISA SÁMANO

SECRETARY

EMILIO FLOR

MEMBER

JAVIER DE LA RIVA

MEMBER

RAÚL MEDINA

MEMBER

SCIENTIFIC COMMITTEE :
JOSE ANTONIO JUANES

SPAIN

AINA GARCÍA

SPAIN

FRANCISCO MARTIN

SPAIN

MIKE ELLIOTT

UNITED KINGDOM

MARIA JOÃO BEBIANNO

PORTUGAL

RAMIRO NEVES

PORTUGAL

JEAN CHARLES MASSABUAU

FRANCE

VICTOR N. DE JONGE

NETHERLANDS

PARTICIPANT REGISTRATION

09:30-10:00

WELCOME SPEECH
REPRESENTATIVES FROM CANTABRIAN GOVERNMENT AND IH CANTABRIA

10:00-10:40

1.1 PORTONOVO OVERVIEW AND OBTAINED RESULTS. DSS DEMONSTRATION.
COORDINATION: MARIA LUISA SÁMANO (IH CANTABRIA)
GOVERNANCE: FRANÇOIS DUTERTRE (COMMUNAUTÉ URBAINE DE CHERBOURG) /
L
GILLES BLANCHARD (EARTHCASE)
ENVIRONMENTAL RISK ASSESSMENT: AINA GARCÍA (IH CANTABRIA)
ENVIRONMENTAL MODELLING: ISABELLA ASCIONE KENOV ( INSTITUTO SUPERIOR TÉCNICO)
INDICATORS-MONITORING: MA. JESÚS BELZUNCE (AZTI TECNALIA)
CASE STUDIES: HARRIET KNOWLES (FALMOUTH HARBOUR COMMISSIONERS)
DSS: FELIPE FERNÁNDEZ (IH CANTABRIA)

10:40-11:00

1.2 MANAGING PORTS WITHIN THE PUBLIC POLICY FRAMEWORK IN ENGLAND AND WALES.
SARAH TUCK (PLYMOUTH UNIVERSITY)

11:00-11:20

1.3 FRENCH COMMERCIAL PORTS ORGANISATION AND MANAGEMENT.
ANNE GALLAIS BOUCHET (ISEMAR)

11:20-11:50

COFFEE BREAK

11:50-12:10

1.4 ENVIRONMENTAL ISSUES ASSOCIATED WITH PORT ACTIVITY IN PORTUGAL.
MIGUEL JOSÉ MARTINS CAETANO (PORTUGUESE INSTITUTE FOR SEA AND ATMOSPHERE)

12:10-12:30

1.5 THE SPANISH PORT SYSTEM: AN OVERVIEW ON ITS LEGAL FRAMEWORK,
ORGANIZATION, DEVELOPMENT MODEL AND ACTIVITIES OF INNOVATION AND
TECHNOLOGICAL DEVELOPMENT.
IGNACIO RODRÍGUEZ SÁNCHEZ-ARÉVALO (PUERTOS DEL ESTADO)

12:30-12:50

1.6 SHORT SEA SHIPPING VS ROAD TRAFFIC: COMMERCIAL AND OPERATIVE STRATEGY
JAIME GONZÁLEZ (DB SCHENKER)

12:50-13:30

INTERACTIVE ROUND TABLE: SYNTHESIS, DEBATE, QUESTIONS, SUGGESTIONS FOR FUTURE
WORKS, ETC.

13:30-15:00

PROJECT RESULTS

SESSION 2B
PORT WATER
MANAGEMENT IN EUROPE

SESSION 2C
HMWB DUE TO
PRESENCE OF PORTS

CHAIRPERSON:
JOSÉ ANTONIO JUANES
MA. LUISA SÁMANO

CHAIRPERSON:
FRANCISCO MARTÍN
RAMIRO NEVES

CHAIRPERSON:
MARIA J. BEBIANNO
BÁRBARA ONDIVIELA

KEYNOTE: CHALLENGES IN WATER MANAGEMENT OF
HEAVILY MODIFIED WATER BODIES (HMWB) DUE TO THE PRESENCE OF PORTS
JOSÉ ANTONIO JUANES (IH CANTABRIA)

15:30-16:30

4 X 15 MIN. CONTRIBUTIONS

16:30-17:00

4 X 15 MIN. CONTRIBUTIONS

4 X 15 MIN. CONTRIBUTIONS

COFFEE BREAK

17:00-18:00

4 X 15 MIN. CONTRIBUTIONS

18:00-18:30

CANTABRIA COASTAL AND OCEAN BASIN (CCOB ) PRESENTATION AND DEMONSTRATION

4 X 15 MIN. CONTRIBUTIONS

4 X 15 MIN. CONTRIBUTIONS

SESSION 2: TOPICS 1, 2 AND 3

LUNCH
SESSION 2A
PORTONOVO

15:00-15:30

SESSION 1: PORT MANAGEMENT SYSTEMS

09:00-09:30

CHAIRPERSON: JOSÉ ANTONIO JUANES / MA. LUISA SÁMANO

February 9th, 2012

February 9th, 2012
SESSION 2A: PORTONOVO PROJECT RESULTS
15:30-15:45

2A.1 STUDY OF REGULATIONS IMPLEMENTED ON PORT WATER QUALITY MANAGEMENT.
L
YASMINA EL MRABET (EARTHCASE)

15:45-16:00

2A.2 INTEGRATED APPROACH FOR ERA APPLICATION IN THE ATLANTIC AREA HARBOURS
L
AINA GARCÍA (IH CANTABRIA)
2A.3 THE APPLICATION OF GOOD PRACTICE GUIDANCE AT FALMOUTH PORT - A UK

16:00-16:15

16:15-16:30
16:30-17:00

L
L
L

CASE STUDY

HARRIET KNOWLES
(MARITIME SUSTAINABLE DEVELOPMENT AT FALMOUTH HARBOUR COMMISSIONERS)

2A.4 MODELLING METHODOLOGIES FOR HARBOURS MANAGEMENT: CASE STUDIES FROM
L
THE EUROPEAN ATLANTIC AREA.
L
ISABELLA ASCIONE KENOV (IST, LISBON)
COFFEE BREAK

17:00-17:15

2A.5 MODELLING PROCEDURE FOR THE ESTIMATION OF THE RECOVERY POTENTIAL OF
L
AFFECTED WATERS BY DIFFERENT TYPES OF CONTAMINANTS IN HARBOURS.
L
ANDREA DEL CAMPO (AZTI-TECNALIA)

17:15-17:30

2A.6 ECOLOGICAL POTENTIAL AND CHEMICAL STATUS ASSESSMENT IN PORTS OF THE
L
ATLANTIC AREA. CONTRIBUTIONS FROM THE PORTONOVO PROJECT.
L
MARÍA JESÚS BELZUNCE ( AZTI-TECNALIA )

17:30-17:45

2A.7 PASSIVE SAMPLING TECHNOLOGY AS AN EMERGING STRATEGY FOR THE MONITORING
L
OF THE CHEMICAL WATER QUALITY.
L
MARIE HÉLÈNE DEVIER (UNIVERSITÉ DE BORDEAUX)

17:45-18:00

2A.8 MONITORING AND INDICATORS IN PORTS: DEVELOPMENT OF HFNI VALVOMETRY FOR
L
THE ONLINE ASSESSMENT OF ECOLOGICAL POTENTIAL.
L
JEAN CHARLES MASSABUAU (CNRS, FRANCE)

February 9th, 2012
SESSION 2B: PORT WATER MANAGEMENT IN EUROPE
15:30-15:45

2B.1 OIL SPILL FORECASTING TOOL BASED ON HYBRID DOWNSCALING TECHNIQUES.
L
SONIA CASTANEDO (IH CANTABRIA)

15:45-16:00

2B.2 APPLICATION OF INTEGRATIVE TOOLS FOR HARBOUR WATER QUALITY MANAGEMENT.
L
JOXE MIKEL GARMENDIA L

16:00-16:15

2B.3 WIND AND WAVE CLIMATE CHARACTERIZATION ALONG THE SPANISH PORTS
L
ANTONIO TOMÁS (IH CANTABRIA)

16:15-16:30

2B.4 OPERATIONAL MODELLING FOR PORT WATER MANAGEMENT.
L
RAMIRO NEVES (IST, LISBON)

16:30-17:00

L

COFFEE BREAK

17:00-17:15

2B.5 ENVIRONMENTAL MANAGEMENT OF WATER BODIES IN THE PORT OF TARRAGONA.
L
PALOMA FERNÁNDEZ (IH CANTABRIA)

17:15-17:30

2B.6 PORT WATERS' MANAGEMENT AND CONTROL IN THE SANTANDER BAY.
L
SUSANA RUBIO (SANTANDER PORT AUTHORITY)

17:30-17:45

2B.7 WATER MANAGEMENT IN NORTHWEST ATLANTIC PORTS: FROM THE CANARIES TO
L
MOROCCO.
L
ROSANA ÁLVAREZ (ELITTORAL ESTUDIOS DE INGENIERÍA COSTERA Y OCEANOGRÁFICA)

17:45-18:00

2B.8 PRESENTATION OF INNODRAVAL PROJECT: ENVIRONMENTAL DREDGING AND
L
VALORIZATION OF CONTAMINATED SEDIMENTS.
L
Mª DEL PILAR SIEIRO

February 9th, 2012
SESSION 2C: HMWB DUE TO PRESENCE OF PORTS
15:30-15:45

2C.1 USE OF NEW TECHNOLOGIES FOR ESTIMATING THE AFFECTED AREA OF
L
CONTAMINANTS EVENTS: APPLICATION TO THE TARRAGONAS’S PORT MONOBUOY.
L
PALOMA FERNÁNDEZ (IH CANTABRIA)

15:45-16:00

2C.2 WATER QUALITY ASSESSMENT IN PORTIMÃO HARBOR.
L
MARIA JOÃO BEBIANNO (UNIVERSITY OF ALGARVE)

16:00-16:15

2C.3 WATER AND SEDIMENTS’ QUALITY AT THE PORT OF AVEIRO: AN ECOTOXICOLOGICAL
L
APPROACH.
L
SUSANA LOUREIRO (UNIVERSITY OF AVEIRO)
2C.4 ASSESSING THE BIOLOGICAL EFFECTS OF INDUSTRIAL AND HARBOUR DISCHARGES ON

16:15-16:30

16:30-17:00

L
L
L

ESTUARINE AREAS USING A SET OF PROCEDURES AT DIFFERENT LEVELS OF
ORGANIZATION
ANA DE LOS RÍOS (IH CANTABRIA)

COFFEE BREAK

17:00-17:15

2C.5 DETERMINATION OF METAL REGIONAL SEDIMENT QUALITY GUIDELINES, IN MARINE
L
WATERS, WITHIN THE EUROPEAN WFD.
L
IRATXE MENCHACA (AZTI-TECNALIA)

17:15-17:30

2C.6 FISHERIES AS INDICATORS OF PORT WATER MASSES MODIFICATION: THE CASES OF
L
BILBAO & PASAJES
L
RAÚL CASTRO URANGA (AZTI-TECNALIA)

17:30-17:45

2C.7 METHODOLOGY FOR ANALYZING AND INCREASING EFFICIENCY OF WATER
L
MONITORING NETWORK.
L
ANDREJ ABRAMIC (UNIVERSIDAD POLITÉCNICA DE VALENCIA )

17:45-18:00

2C.8 APPLICATION OF PASSIVE SAMPLERS AND BIOASSAYS TO CHARACTERIZE THE IMPACT
L
OF AN EFFLUENT PLUME: AN EXAMPLE IN THE PORT AREA OF THE OIARTZUN ESTUARY
L
(SOUTHEASTERN BAY OF BISCAY).
L
NATALIA MONTERO (AZTI-TECNALIA)

09:00-09:30

3.1 APPROACHES TO THE ASSESSMENT OF THE ECOLOGICAL POTENTIAL. THE SANTANDER
PORT CASE.
BÁRBARA ONDIVIELA (IH CANTABRIA)

09:30-10:00

3.2 ENVIRONMENTAL SUSTAINABILITY OF PORT AND COASTAL INFRASTRUCTURES
THE ENVIRONMENTAL COMMITTEE (ENVICOM) OF PIANC
MARIA DOLORES ORTIZ (PIANC)

10:00-10:30

3.3 ENVIRONMENTAL MANAGEMENT TOOLS FOR PORTS.
ROSA MARI DARBRA (UNIVERSITAT POLITÈCNICA DE CATALUNYA)

10:30-11:00

WITHIN

COFFEE BREAK
3.4 THE MANAGEMENT OF TRANSITIONAL AND COASTAL WATERS RELATED TO THE

11:00-11:30

11:30-12:00

RESTORATION AND MAINTENANCE OF ECOSYSTEM SERVICES AND SOCIETAL BENEFITS: WITH
RELEVANCE TO PORT ACTIVITIES
MIKE ELLIOTT (INSTITUTE OF ESTUARINE & COASTAL STUDIES. UNIVERSITY OF HULL)

3.5 PORT DEVELOPMENTS: EFFECTS AND REMEDIES.
VICTOR N. DE JONGE (INSTITUTE OF ESTUARINE & COASTAL STUDIES. UNIV. OF HULL)
3.6 DEVELOPMENT OF A DECISION SUPPORT SYSTEM TOWARDS THE ATLANTIC AREA

12:00-12:30

HARBOURS WATER QUALITY MANAGEMENT.
MARÍA LUISA SÁMANO (IH CANTABRIA)

12:30-13:00

SUMMARY & CONCLUSIONS

13:15-13:30

CLOSURE SPEECH
REPRESENTATIVES FROM CANTABRIAN GOVERNMENT AND SANTANDER PORT AUTHORITY

13:30-15:00

SESSION 3: SCIENTIFIC AND TECHNOLOGICAL ADVANCES
RELATED WITH PORT MANAGEMENT ACTIVITY
CHAIRPERSON: JOSÉ ANTONIO JUANES / MA. LUISA SÁMANO

February 10th, 2012

LUNCH

15:00-15:30

SHUTTLE: IH-CANTABRIA – SANTANDER PORT

15:30-16:30

SANTANDER PORT VISIT

To take into consideration:
 English‐Spanish translation will be available during Sessions 1 and 3
 The meeting room has WIFI (password Cantabr1a2011) and one PC with internet access.

Conferences’ details:
1.1 PORTONOVO OVERVIEW AND OBTAINED RESULTS. DSS DEMONSTRATION.
COORDINATION: MARIA LUISA SÁMANO (IH CANTABRIA)
GOVERNANCE: FRANÇOIS DUTERTRE (COMMUNAUTÉ URBAINE DE CHERBOURG) /
GILLES BLANCHARD (EARTHCASE)
ENVIRONMENTAL RISK ASSESSMENT: AINA GARCÍA (IH CANTABRIA)
ENVIRONMENTAL MODELLING: ISABELLA ASCIONE KENOV ( INSTITUTO SUPERIOR TÉCNICO)
INDICATORS-MONITORING: MA. JESÚS BELZUNCE (AZTI TECNALIA)
CASE STUDIES: HARRIET KNOWLES (FALMOUTH HARBOUR COMMISSIONERS)
DSS: FELIPE FERNÁNDEZ (IH CANTABRIA)

L
L
L
L
L
L
L
L

1.2 MANAGING PORTS WITHIN THE PUBLIC POLICY FRAMEWORK IN ENGLAND AND WALES.
L SARAH TUCK (PLYMOUTH UNIVERSITY)
1.3 FRENCH COMMERCIAL PORTS ORGANISATION AND MANAGEMENT.
L ANNE GALLAIS BOUCHET (ISEMAR)
1.4 ENVIRONMENTAL ISSUES ASSOCIATED WITH PORT ACTIVITY IN PORTUGAL.
MIGUEL JOSÉ MARTINS CAETANO AND CARLOS VALE (PORTUGUESE INSTITUTE FOR SEA AND ATMOSPHERE)

L

1.5 THE SPANISH PORT SYSTEM: AN OVERVIEW ON ITS LEGAL FRAMEWORK, ORGANIZATION, DEVELOPMENT MODEL AND
L ACTIVITIES OF INNOVATION AND TECHNOLOGICAL DEVELOPMENT.
L IGNACIO RODRÍGUEZ SÁNCHEZ-ARÉVALO (PUERTOS DEL ESTADO)
1.6 SHORT SEA SHIPPING VS ROAD TRAFFIC: COMMERCIAL AND OPERATIVE STRATEGY
L
JAIME GONZÁLEZ (DB SCHENKER)
2A.1 STUDY OF REGULATIONS IMPLEMENTED ON PORT WATER QUALITY MANAGEMENT.
L
YASMINA EL MRABET AND GILLES BLANCHARD (EARTHCASE)
2A.2 INTEGRATED APPROACH FOR ERA APPLICATION IN THE ATLANTIC AREA HARBOURS
L
AINA GARCÍA1, MA. LUISA SÁMANO1, JOXE MIKEL GARMENDIA2, MARIA BEBIANNO3, SUSANA LOUREIRO4, HARRIET
L
KNOWLES5, KAREN SUMSER-LUPSON5, JOSÉ ANTONIO JUANES1
L
(1IH CANTABRIA, 2AZTI-TECNALIA, 3UNIVERSITY OF ALGARVE, 4UNIVERSITY OF AVEIRO, 5FALMOUTH HARBOUR
L
COMMISSIONERS)
2A.3 THE APPLICATION OF GOOD PRACTICE GUIDANCE AT FALMOUTH PORT - A UK CASE STUDY
HARRIET KNOWLES1, KAREN SUMSER-LUPSON1, AINA GARCÍA2, FELIPE FERNÁNDEZ2, MA. LUISA SÁMANO2, MARK
SANSOM1, JOSÉ ANTONIO JUANES2
(1FALMOUTH HARBOUR COMMISSIONERS, 2IH-CANTABRIA)

L
L
L

2A.4 MODELLING METHODOLOGIES FOR HARBOURS MANAGEMENT: CASE STUDIES FROM THE EUROPEAN ATLANTIC AREA.
L
ISABELLA ASCIONE1, MA. LUISA SÁMANO2, JAVIER F. BÁRCENA2, ANDRÉS GARCÍA2, ANDREA DEL CAMPO3, AINA
L
GARCÍA2, JOSÉ ANTONIO JUANES2, RAMIRO NEVES1
(1IST, LISBON, 2IH-CANTABRIA, 3AZTI-TECNALIA )
L
2A.5 MODELLING PROCEDURE FOR THE ESTIMATION OF THE RECOVERY POTENTIAL OF AFFECTED WATERS BY DIFFERENT
TYPES OF CONTAMINANTS IN HARBOURS.
ANDREA DEL CAMPO1, MARÍA LUISA SÁMANO2, ISABELLA ASCIONE3, MANUEL GONZÁLEZ1, AINA GARCÍA2, RAMIRO
NEVES3
(1AZTI-TECNALIA, 2IH-CANTABRIA, 3IST, LISBON )

L
L
L
L

2A.6 ECOLOGICAL POTENTIAL AND CHEMICAL STATUS ASSESSMENT IN PORTS OF THE ATLANTIC AREA. CONTRIBUTIONS FROM
L
THE PORTONOVO PROJECT.
MARÍA JESÚS BELZUNCE1 BÁRBARA ONDIVIELA2, MARIE HÉLÈNE DEVIER3, ÁNGEL BORJA1, MARIA J. BEBIANO4,
L
L
HÉLÈNE BUDZINSKI3, JOXE MIKEL GARMENDIA1, JOSÉ ANTONIO JUANES2, HARRIET KNOWLES5, SUSANA
LOUREIRO6, JEAN CHARLES MASSABUAU7, ARACELI PUENTE2, I. ZORITA1
L
L
(1AZTI-TECNALIA, 2IH-CANTABRIA, 3UNIVERITY OF BORDEAUX, 4UNIVERSITY OF ALGARVE, 5FALMOUTH HARBOUR
COMMISSIONERS, 6UNIVERSITY OF AVEIRO, 7CNRS )
L

2A.7 PASSIVE SAMPLING TECHNOLOGY AS AN EMERGING STRATEGY FOR THE MONITORING OF THE CHEMICAL WATER
L
QUALITY.
MARIE HÉLÈNE DEVIER1, NATHALIE TAPIE1, ANGEL BELLES1, KARYN LE MENACH1, MARIA GONZALEZ-REY2, MARIA
L
L
BEBIANNO2, BEATRIZ ECHAVARRI3, JOSÉ ANTONIO JUANES3, HÉLÈNE BUDZINSKI1
(1UNIVERSITY OF BORDEAUX, 2UNIVERSITY OF ALGARVE, 3IH-CANTABRIA)
L
2A.8 MONITORING AND INDICATORS IN PORTS: DEVELOPMENT OF HFNI VALVOMETRY FOR THE ONLINE ASSESSMENT OF
L
ECOLOGICAL POTENTIAL.
L
JC MASSABUAU1, P CIRET1, G DURRIEU3, B ECHAVARRI-ERASUN4, B ETCHEVERRIA2, J JUANES DE LA PENA4,
A MAT2, D TRAN1
L
L
(1CNRS, 2UNIVERSITY OF BORDEAUX, 3UNIVERSITY OF BRETAGNE, 4IH-CANTABRIA)
2B.1 OIL SPILL FORECASTING TOOL BASED ON HYBRID DOWNSCALING TECHNIQUES.
SONIA CASTANEDO1, ANA J. ABASCAL1, PAULA CAMUS1,2, ANTONIO TOMAS1, MAR CARDENAS1, RAUL MEDINA1
L
(1IH CANTABRIA, 2ATMOSPHERIC SCIENCE AND TECHNOLOGY DIRECTORATE, ENVIRONMENT CANADA)
L
2B.2 APPLICATION OF INTEGRATIVE TOOLS FOR HARBOUR WATER QUALITY MANAGEMENT.
J.M. GARMENDIA1, N. MONTERO1, M.J. BELZUNCE SEGARRA1, A. DEL CAMPO1, L. FERRER1, J. LARRETA1,
L
M. GONZÁLEZ1, M.A. MAIDANA2, M. ESPINO2
L
L
(1AZTI-TECNALIA, 2UPC)
2B.3 WIND AND WAVE CLIMATE CHARACTERIZATION ALONG THE SPANISH PORTS
L
ANTONIO TOMÁS, FERNANDO J. MÉNDEZ, IÑIGO J. LOSADA, PAULA CAMUS, MELISA MENÉNDEZ, FRANCISCO F.
JAIME (IH CANTABRIA)
L
2B.4 OPERATIONAL MODELLING FOR PORT WATER MANAGEMENT.
RAMIRO NEVES, ISABELLA ASCIONE KENOV, FRANCISCO CAMPUZANO, RODRIGO FERNANDES, GUILLAUME RIFLET
(IST, LISBON)

L
L

2B.5 ENVIRONMENTAL MANAGEMENT OF WATER BODIES IN THE PORT OF TARRAGONA.
PALOMA FERNÁNDEZ1,2, MONTSERRAT CARREÑO2, A. PECO2, GABRIEL MAS2, BÁRBARA ONDIVIELA1, AINA GARCÍA1,
L
JOSÉ ANTONIO JUANES1
L
L
(1IH CANTABRIA, 2AUTORIDAD PORTUARIA DE TARRAGONA)
2B.6 PORT WATERS' MANAGEMENT AND CONTROL IN THE SANTANDER BAY.
SUSANA RUBIO (SANTANDER PORT AUTHORITY)
L
2B.7 WATER MANAGEMENT IN NORTHWEST ATLANTIC PORTS: FROM THE CANARIES TO MOROCCO.
C. COLLADO1, M. D. GELADO1, J. MORA2, A. HERNÁNDEZ2, M. N. HERNÁNDEZ3, M. HASSOU4, R. ÁLVAREZ5,
L
Ó. BERGASA5 (1DEPARTAMENTO DE QUÍMICA, UNIVERSIDAD DE LAS PALMAS DE GRAN CANARIA, 2AUTORIDAD PORTUARIA DE
L
L
L

3

4

5

SANTA CRUZ DE TENERIFE, AUTORIDAD PORTUARIA DE LAS PALMAS, ANP, PORT D‘AGADIR, ELITTORAL ESTUDIOS DE
INGENIERÍA COSTERA Y OCEANOGRÁFICA SLNE)

2B.8 PRESENTATION OF INNODRAVAL PROJECT: ENVIRONMENTAL DREDGING AND VALORIZATION OF CONTAMINATED
L
SEDIMENTS.
L
SIEIRO, M.P., MAROTO, J., FERNÁNDEZ, M.L., TORRES, S. (CETMAR)
2C.1 USE OF NEW TECHNOLOGIES FOR ESTIMATING THE AFFECTED AREA OF CONTAMINANTS EVENTS: APPLICATION TO THE
L
TARRAGONAS’S PORT MONOBUOY.
L
PALOMA FERNÁNDEZ, AINA GARCÍA, BÁRBARA ONDIVIELA, JOSÉ ANTONIO JUANES (IH CANTABRIA)
2C.2 WATER QUALITY ASSESSMENT IN PORTIMÃO HARBOR.
CATARINA G. PEREIRA, ALEXANDRA CRAVO, FRANCISCO GONZALEZ-REY, DUARTE DUARTE, MARIA JOÃO BEBIANNO
L
(UNIVERSITY OF ALGARVE)
L
2C.3 WATER AND SEDIMENTS’ QUALITY AT THE PORT OF AVEIRO: AN ECOTOXICOLOGICAL APPROACH.
SUSANA LOUREIRO, SANDRA GONÇALVES, RICARDO CALADO, NEWTON C.M. GOMES AND AMADEU M. V. M.
SOARES (UNIVERSITY OF AVEIRO)

L
L

2C.4 ASSESSING THE BIOLOGICAL EFFECTS OF INDUSTRIAL AND HARBOUR DISCHARGES ON ESTUARINE AREAS USING A SET
L
L
L

OF PROCEDURES AT DIFFERENT LEVELS OF ORGANIZATION

A. DE LOS RÍOS1,2, B. ECHAVARRI-ERASUN2, A. ORBEA1, J.A. JUANES2, M.P. CAJARAVILLE1
(1UNIVERSITY OF THE BASQUE COUNTRY, 2IH CANTABRIA)

2C.5 DETERMINATION OF METAL REGIONAL SEDIMENT QUALITY GUIDELINES, IN MARINE WATERS, WITHIN THE EUROPEAN WFD
I. MENCHACA, M.J. BELZUNCE-SEGARRA, A. BORJA, J. FRANCO, J.M. GARMENDIA, J. LARRETA, J.G. RODRÍGUEZ
L
(AZTI-TECNALIA)
L
2C.6 FISHERIES AS INDICATORS OF PORT WATER MASSES MODIFICATION: THE CASES OF BILBAO & PASAJES
L
RAÚL CASTRO URANGA (AZTI-TECNALIA)
2C.7 METHODOLOGY FOR ANALYZING AND INCREASING EFFICIENCY OF WATER MONITORING NETWORK.
ANDREJ ABRAMIC, NIEVES MARTINEZ-ALZAMORA, JULIO GONZÁLEZ DEL RIO RAMS
(UNIVERSIDAD POLITÉCNICA DE VALENCIA)

L
L

2C.8 APPLICATION OF PASSIVE SAMPLERS AND BIOASSAYS TO CHARACTERIZE THE IMPACT OF AN EFFLUENT PLUME: AN
L
EXAMPLE IN THE PORT AREA OF THE OIARTZUN ESTUARY (SOUTHEASTERN BAY OF BISCAY).
N MONTERO1, MJ BELZUNCE-SEGARRA1, JL GONZÁLEZ2, JM GARMENDIA1, I MENCHACA1, J FRANCO1
L
L
(1AZTI-TECNALIA, 2IFREMER)
3.1 APPROACHES TO THE ASSESSMENT OF THE ECOLOGICAL POTENTIAL. THE SANTANDER PORT CASE.
L BÁRBARA ONDIVIELA, ARACELI PUENTE, AINA GARCÍA, MARÍA LUISA SÁMANO, JOSÉ ANTONIO JUANES
L (IH CANTABRIA)
3.2 ENVIRONMENTAL SUSTAINABILITY OF
L COMMITTEE (ENVICOM) OF PIANC
L MARIA DOLORES ORTIZ (PIANC)

PORT AND COASTAL INFRASTRUCTURES WITHIN THE

ENVIRONMENTAL

3.3 ENVIRONMENTAL MANAGEMENT TOOLS FOR PORTS.
1
2
3
L R.M. DARBRA , H. JOURNEE , C. F. WOOLDRIDGE
1
2
3
L ( UNIVERSITAT POLITÈCNICA DE CATALUNYA, ECOSLC, CARDIFF UNIVERSITY,)
3.4 THE MANAGEMENT OF TRANSITIONAL AND COASTAL WATERS RELATED TO THE RESTORATION AND MAINTENANCE OF
L ECOSYSTEM SERVICES AND SOCIETAL BENEFITS: WITH RELEVANCE TO PORT ACTIVITIES
L
L

MIKE ELLIOTT (INSTITUTE OF ESTUARINE & COASTAL STUDIES. UNIVERSITY OF HULL) IN COLLABORATION WITH PARTNERS
FROM THE IVB INTERREG PROJECT TIDE.

3.5 PORT DEVELOPMENTS: EFFECTS AND REMEDIES.
VICTOR N. DE JONGE1 AND HENK M. SCHUTTELAARS2
(1IECS. UNIVERSITY OF HULL, 2DELFT UNIVERSITY OF TECHNOLOGY)

L
L

3.6 DEVELOPMENT OF A DECISION SUPPORT SYSTEM TOWARDS THE ATLANTIC AREA HARBOURS WATER QUALITY
L
L
L

L

MANAGEMENT.

MARÍA LUISA SÁMANO1, FELIPE FERNÁNDEZ1, AINA GARCÍA1, ANDRÉS GARCÍA1, BÁRBARA ONDIVIELA1, HARRIET
KNOWLES2, KAREN SUMSER – LUPSON2, JOSÉ ANTONIO JUANES1.
(1IH CANTABRIA, 2FALMOUTH HARBOUR COMMISSIONERS)

5. DOCUMENTS
& SOFTWARE

The attached DVD contains all the obtained results presented in 3 formats:
1) FINAL REPORTS (PDF FILES)

Governance Activity:
- Report 1.1: Regulations governing port water quality management.
- Report 1.2: Heavily Modified Water Bodies Types Assignation.
Environmental Risk Assessment Activity:
- Report 2.1: Development of a system to identify, classify and
characterize potential hazards.
- Report 2.2: Definition of parameters to estimate environmental risk of
each hazard.
- Report 2.3: Development of a methodological approach for the
integrated ERA.
- Report 2.4: Compilation of Good Practice Manuals.
Environmental Modelling Activity:
- Report 3.1: Modelling procedure for the evaluation of water renewal in
harbour areas.
- Report 3.2: GIS based method for geographical zoning of harbour areas
regarding socioeconomic activities.
- Report 3.3: Modelling procedures for the evaluation of the effects of
different kinds of contaminants.
- Report 3.4: Modelling procedure for the establishment of the recovery
potential of affected water management units by different kind of
contaminants.
- Report 3.5: Development of methodological procedures for spatial
integration of modelling results.

Monitoring & Indicators Activity:
- Report 4.1: Selection, development and validation of indicators to assess
the ecological potential.
- Report 4.2: Indicators for the assessment of the chemical status.
- Report 4.3: Complementary methods: biomarkers, bioassays and passive
samplers.
- Report 4.4: Indicators integration approach.
- Report 4.5: Monitoring guidelines to assess the quality status in port
areas.
- Report 4.6: Review of sediment quality criteria for dredging material
- Report 4.7: On line monitoring devices.

DSS – Case Studies Activity:
- Report 5.1: Decision Support System (DSS).
- Report 5.2: PORTONOVO DSS Installation Guide.
2) DSS: INSTALLATION AND USE

The DSS installation software and some descriptive videos which demonstrate
the tool performance were included at the attached DVD.
3) PORT MANAGEMENT SYSTEMS (VIDEO FILE)

A video about port management systems regarding PORTONOVO’s point of
view was included at the attached DVD.

Contact Information:

José Antonio Juanes
(juanesj@unican.es)
María Luisa Sámano Celorio
(samanoml@unican.es)
C/ Isabel Torres Nº 15
Parque Científico y Tecnológico de Cantabria
39011, Santander
T. +34 942 20 16 16
F. +34 942 26 63 61
www.ihcantabria.com

