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EXECUTIVE SUMMARY 
This report introduces to the reader main conclusions of the work done, regarding, on how 
our expertise and acquired knowledge can contribute to scientific communities and policy 
makers. 
 
It’s divided into two main groups: 1) Explanation of organised dissemination events, material 
exposed and attendees and 2) Advice to policy makers, according to problems that have 
been addressed within COMMON SENSE, in order to improve or make more exhaustive the 
current legislations. 
 
Objectives 
To provide a summary about main dissemination activities done within the COMMON SENSE 
project and to provide advice to policy makers in order to improve normative and legal 
framework. 
 
Rationale 
This report provides the final view from developers about existing gaps, improvements and 
suggestions about limitations of current legislation.  
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1 PROJECT CONFERENCES 

1.1 BOOS 

The Baltic Operational Oceanographic System (BOOS) was formed by the signature of the 
BOOS Memorandum of Understanding in 2001, with the aim to promote and develop an operational 
oceanographic infrastructure including routine collection, interpretation and presentation of in situ 
and satellite data. This information is necessary in order to improve efficiency of marine operations, 
reduce risks for accidents, optimise monitoring of marine environment and climate, improve 
assessment of fish stocks and improve foundation of public marine management. 

The 2016 Baltic Operational Oceanographic System (BOOS) Annual Meeting programme included a 
scientific workshop (18 May 2016) featuring COMMON SENSE and the BOOS general assembly 
meeting (19 May 2016). Both events took place at the Institute of Oceanology, Polish Academy of 
Science in Sopot (IO-PAN Poland), which is a COMMON SENSE partner. 

During the scientific workshop, COMMON SENSE had the chance to present their work. Five 
presentations were given during this event: project overview, and the new sensors for temperature, 
microplastics, underwater noise, and eutrophication. More than 40 attendees were present.  

The pictures below illustrate the presentation given and the use of communication materials. 

 

Figure 1: Temperature sensor presentation by UCC partner. 

http://www.boos.org/
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Figure 2: COMMON SENSE poster. 

1.2 Dissemination workshop 

The project held its final event in Barcelona on the 27 January 2017, attended by project partners 
and important stakeholders involved in European marine monitoring. The meeting was held in the 
facilities of Fundació Navegació Oceànica Barcelona (FNOB), a partner in the project. The full day 
meeting provided in-depth context on the challenges and importance of improving methods and 
available technology to monitor and protect our marine waters. Presentations on the specific results 
generated by the project preceded a live demonstration of the marine monitoring sensors generated 
by the project. 
 
The room was open by presentations about COMMON SENSE project, and an overview about trends 
and expectations in different topics (Monitoring, sensors developments and data interoperability). 
After that, developments produced in COMMON SENSE were presented, after which there was a live 
demonstration. 
 
Regarding the sensors presented during the event, these can contribute towards increasing the 
availability of standardised data on: eutrophication; concentrations of heavy metals; microplastic 
fraction within marine litter; underwater noise; and other parameters such as temperature, pH, 
pCO2 and pressure. These cost-effective sensors directly respond to current marine monitoring 
challenges and will be a key tool for EU Member States in meeting their Marine Strategy Framework 
Directive (MSFD) requirements and achieving Good Environmental Status (GES) of their marine 
territories. 
 
The consortium was able to validate what the COMMON SENSE project has achieved through a live 
demonstration and it was a momentous occasion for the entire consortium. Not only has the project 
shown that marine sensors can be developed which are cheaper, smaller and more user friendly than 
currently available sensors; they are also interoperable using the COMMON SENSE smart sensor unit 
and common web sensor platform. This means the data provided by the sensors can be made 
available online in real-time regardless of the platform used to host the sensors; buoy, pier, even 
racing yachts. 
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The COMMON SENSE partners have input significant effort over the past forty months to develop 
prototypes for innovative, next generation sensing technologies that will contribute to the 
implementation of the MSFD and therefore support the protection of the marine environment in 
Europe. 
 
Prior to the COMMON SENSE final event, partners involved in sensor development spent the week in 
Barcelona testing and deploying their sensors in preparation for the demonstration. Within the 
project considerable focus was on deployment and testing, with partners rigorously testing all 
hardware developed to ensure that sensors’ performance is not inhibited by even the most 
changeable and challenging conditions. COMMON SENSE sensors underwent field testing in the 
Mediterranean, North, Norwegian, Baltic and Arctic seas.  
 
In total, 45 persons attended the event. 

The pictures below illustrate the presentations given and the real-time demonstrations of the 
sensors. 

 

 

Figure 3: Presentation on Dissemination event by IOPAN partner. 
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Figure 4: Demonstration of SSU by subctech. 

 

 

Figure 5: Demonstration of Heavy Metals and Nutrients system by DCU 
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2 POLICY BRIEFS 

2.1 Sensors  

2.1.1 General concerns 

There is a lack of an agreed methodology for assessing the state of European waters. This is 
especially notorious in the case of marine litter. Different countries measure in different ways, with 
very different criteria.  
 
There are missing technical descriptions and possible inferences within indicators. Need of 
standardization on measurements (for instance indicating resolution, accuracy or technique) will be 
useful for data intercomparison. 
 

 Need to develop methodological standards for the measurements. 

 Need to increase the knowledge base in order to define targets better. 

 Need to establish measurable targets. This is necessary to guide measure adoption activities 
and monitor progress 
 

2.1.2 Descriptor 1.6.3: Physical, hydrological and chemical condition  

Temperature 

Temperature has been both the earliest and wide most measured property of sea water, according 
to the classical oceanographic literature. In addition to its role on the ocean dynamics through its 
contribution to the water density, temperature is involved in almost all oceanic processes, including 
living organisms. In particular those associated to climate, through heat and mass budgets, becoming 
a key factor on air-sea exchanges, most of the global water cycle and oceanic heat storage and 
release.  A precision of 0.01 degrees is needed.  
 

 Need to include metadata on the measure 
Metadata including precision or material type should be included in order to know about 
possible error on the measurement process. 

 
Developed temperature sensor is based in an inexpensive organic sensing material (estimated cost 
0.5€ vs. existing expensive thermometers, based mainly in Platinum) which is one order of magnitude 
more sensitive than Pt (Platinum thermometers). 

pH 

European   Association for Sensor Technology – AMA in 2014 has published Trends in future oriented 
sensor technologies. pH  sensor  (based  on   resistivity  changes)  designed in COMMON SENSE  
belongs to the group  noted   as   a  resistivity  i.e.  capacitive  sensors  for  physical & chemical  
measuring   parameters  based  on  novel  - carbon based  nanostructures  (Graphene and MWCNT) .  
Low  cost   sensor  designed  in CS   with  the price  ~5 euro per sensor electrode  comes  very  close  
to the  costs   predicted  by  AMA  (3 EURO  per unit).   
 
Since all the construction components of this type of pH sensor are solids, this pH-sensor could be 
long also in the last trend of so called “All-Solid State pH sensors”.  
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Furthermore,  good electrochemical  performance, the ability  to scale up  materials, contribute  for  
practical  applications of  these  flexible  SPE-sensors to be succesful  on the  real  market.  
 
It is very important   to  integrate  these  flexible  SPE-sensors  in  the  system  for  continuous  
processing  of  the  sensing  data.  
 

2.1.3 Descriptor 5.1.1: Nutrients concentration in the water column  

Elevated nutrients levels within the marine and coastal waters can cause eutrophication resulting in 
direct and indirect effects on the ecosystems.  
 

 Nutrient levels targets or thresholds for achieving GES have yet to be determined as natural 
levels within the marine and coastal regions can vary within regional seas and coastal water 
bodies. 
Within the scope of the Marine Strategy Framework Directive, nutrient levels are the 
relevant criteria and indicators in marine waters under GES Descriptor 5. The aim of the 
MSFD is to reach or maintain GES of the marine environment by 2020. The COMMON SENSE 
nutrient sensor is a cost-effective sensor that can measure three key nutrients (Nitrate, 
Nitrate and Phosphate) that contribute to eutrophication. The limit of the detection of the 
sensor is 0.05 µM for each nutrient which is below the natural level within regional waters. 
 

The system is adaptable to each deployment site allowing it to be deployed on varying platforms for 
a period of 28 days. The development of this sensor will allow for increased monitoring of nutrients 
in coastal waters which will asses in the MSFD to achieve GES by defining nutrient targets and 
thresholds.  

 

2.1.4 Descriptor 8.1.1: Concentration of contaminants in seawater  

Contaminants such as heavy metals must be controlled and maintained under strict limits to avoid 
environmental and health concerns. Accordingly, there are specific regulations about the maximum 
allowable concentration of these metals in water. The metals are well identified and the limits are 
revised frequently, not only the limits in seawater but also in drinking water. But the maximum limits 
allowable for heavy metals concentration differs between directives. 

 It is necessary to have a unique maximum limit value of heavy metals concentrations for all 
regulations1 
Maximum allowable cadmium concentration in drinking water varies from: 

  3 ppb WHO: World Health Organization 
 0.45 – 1.5 (EU: European Union Water Framework Directive)  
 5 ppb (US EPA: United States Environmental Protection Agency).  

 

                                                           
1 WHO: World Health Organization (2011) “Guidelines for Drinking-water Quality” 4th edition 
EU: European Union Water Framework Directive 2013/39/EU of the European Parliament and of the Council, OJ L 226, 24.8.2013, p. 1–17 
US EPA: Environmental Protection Agency, National Primary Drinking Water Regulations, EPA 816-F-09-0004, May 2009 
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1.0 2.0 3.0 4.0 5.0

WHOWFD EPA

Maximun allowable Cd 
(ppb)  

Figure 6: Variation of maximum Allowable Cadmiun according to policy 

In the case of cooper: 
 WHO establish a maximum concentration limit of 2 ppm,  
 EU does not specify a concentration limit for this compound  
 US EPA fix 1.3 ppm as concentration limit. 

1.0 2.0 3.0

WHOEPA

Maximun allowable Cooper  
(ppb)  

Figure 7: Variation of maximum Allowable Cooper according to policy 

 

 It is necessary to establish a periodic control of heavy metals in seawater samples 
It is necessary to monitor the concentration of heavy metals in different locations, 
periodically and using “in situ” controls. This controls allows the determination of the heavy 
metals without sampling and at the same coordinates.   
 
In this regards, the choice of the locations for these periodic controls is of special is critical 
and should target areas of special relevance for environmental or public health issues. For 
instance, this should include specific locations known to have suffered from a strong heavy 
metal contamination in the past and more recently addressed such as the Barcelona city 
continental shelf2.  

  

                                                           
2 A. Palanques et al. Science of the Total Environment 579 (2017) 755-767 
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2.1.5 Descriptor 10.1.3: Trends in the amount, distribution and, where possible, composition of 
microparticles   

 The lack of a single standard of measurements and appropriate equipment to carry it out is 
 exceptionally clear in the case of marine litter. As a result, several countries suggested 
 measuring the content of plastic particles in the stomach of different animal species, like 
 turtles or birds (with habitats not ranging the whole EU waters), as the best currently 
 available quantitative indicator.3 
 

 It’s necessary to define what exactly microplastics are. There is no internationally agreed 
definition of microplastics and where they should be measured. 
They are defined as a heterogeneous mixture of differently shaped materials referred to as 
fragments, fibres, spheroids, granules, pellets, flakes or beads, in the range of 0.1–5.0 mm, 
with no consideration to manufacturing process (Primary and secondary). 

Next policies generation should to consider nanoparticles, and work together in to define a 
common range.  

It has been proved that due to degradation by mainly UV, most of the particles are on water 
column and even more on seafloor instead of sea surface. 

 It is not always clear how a particle is identified as being a ‘plastic’. Standardization on the 
whole process. 
All the methods include one or more of following steps: acquisition, detection and 
quantification and finally characterisation. All of them have some major drawback, which 
should be fixed.  

Regarding acquisition, for example, due to the relatively low density of particles in the water, 
a better method is needed, which allows to concentrate particles present in large amounts of 
water, while at the same time not discarding the smallest particles. As was mentioned 
previously, these smaller particles are actually the most abundant, probably the most 
dangerous to fauna, and are currently heavily underrepresented in current measurements 
due to the sampling techniques. 

To allow data comparison between measures, the size of the net and the water volume 
should be defined and considered, to ensure that the process that the sample is the same 
among the measurements. 

 Microplastics can have a lot of additives and absorbed contaminants4 
Plastic additives, often termed “plasticisers”, may be incorporated into plastics during 
manufacture to change their properties or extend the life of the plastic by providing 
resistance to heat (e.g. polybrominateddiphenyl ethers), oxidative damage (e.g. nonylphenol) 
and microbial degradation (e.g. triclosan)5 ).  

                                                           
3http://ec.europa.eu/transparency/regdoc/rep/1/2014/EN/1-2014-97-EN-F1-1.Pdf 

http://www.miljodirektoratet.no/Documents/publikasjoner/M319/M319.pdf 

4 http://www.sciencedirect.com/science/article/pii/S0025326X11005133 

5Browne et al., 2007; Thompson et al., 2009b 

http://ec.europa.eu/transparency/regdoc/rep/1/2014/EN/1-2014-97-EN-F1-1.Pdf
http://www.miljodirektoratet.no/Documents/publikasjoner/M319/M319.pdf
http://www.sciencedirect.com/science/article/pii/S0025326X11005133
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These additives are an environmental concern since they both extend the degradation times 
of plastic and may, in addition, leach out, introducing potentially hazardous chemicals to the 
environment, especially to biota6. 
 
Commonly used additives, including polybrominated diphenyl ethers, phthalates and the 
constituent monomer bisphenol A, are renowned for being endocrine-disrupting chemicals 
as they can mimic, compete with or disrupt the synthesis of endogenous hormones. 
 
It is necessary to further analyse them in order to evaluate effects of additives, and how they 
affect to automated measurements, since they affect the optical response behaviour of 
microplastics particles. 
 
On the other hand, since microplastics can float on the surface for a long time, they can 
absorb other contaminants (such as oil or nutrients.) A deep study of the particles can 
provide relevant information about pollution. 

 Analytical methods should be further developed and standardised 
In order to assess their presence, identity and to quantify their amount in the trophic chain. 
Quality assurance should be in place and demonstrated 

 Automation of the identification process is needed in order to, among other issues, allow a 
better identification of very small particles. Current techniques have great difficulty in 
distinguishing plastic particles from natural particles when these are very small.  
 

 The microplastic sensor developed during the COMMON SENSE project has tried to address 
 these deficiencies, especially those related to very small particles, providing both a reliable 
 way to detect them, quantify them and identify them from other formations of natural origin 
 such as algae or sand. 

2.1.6 Descriptor 11.2.1: Trends in the ambient noise level  

The noise recorder developed by CEFAS addresses Descriptor 11 of the EU Marine Strategy 
Framework Directive (MSFD), which encompasses underwater noise. Indicator 11.2.1 concerns 
continuous noise (for which shipping is the main source), and requires monitoring of noise levels in 
European waters within specified frequency bands centred at 63 and 125 Hz.  
 

 The initial frequency range was not fully compliant 
At the time of starting the COMMON SENSE project, the MSFD stated 10Hz to 10kHz. There 
are some recommendations that have been published by TG Noise (Technical Subgroup on 
Underwater Noise) to change to 10Hz to 20kHz. 

TG Noise, the advisory group set up by EC to provide technical guidance on the 
implementation of MSFD D11, advised to monitor 10 Hz to 10 kHz in guidance published in 
20107 , and then advised 10 Hz to 20 kHz in updated guidance published in 20148 

                                                           
6 Barnes et al., 2009; Lithner et al., 2011; Talsness et al., 2009 

7Tasker, M. L., Amundin, M., Andre, M., Hawkins, A., Lang, W., Merck, T., ... & Zakharia, M. (2010). MARINE STRATEGY  FRAMEWORK 
DIRECTIVE Task Group 11 Report Underwater noise and other forms of energy. Report No. EUR, 24341. 
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The work we’ve done for Common Sense has not raised issues which suggest to us that this 
guidance should be further revised. 

 

 Raw data should be recorded 
In our noise recorder, raw data can be recorded archivally for subsequent analysis if more 
detailed information is needed (i.e. beyond the requirements of the MSFD). 

 
The COMMON SENSE recorder has been designed to fulfil this requirement, and has onboard data 
processing capability to produce summary data of noise levels in these frequency bands for efficient 
data transmission via wireless data link.  
 
The recorder links into the central logging platform, enabling integrated monitoring of underwater 
noise in combination with environmental parameters monitored by other sensors. The system 
therefore presents an efficient method for MSFD monitoring of multiple Indicators. The hardware 
and software of the noise recorder are open source, allowing ongoing development by the scientific 
community as MSFD requirements evolve. 
 
The noise sensor can through software modification, accommodate logging from 10Hz to 20kHz. 
Without this modification, the noise sensor is still fully compliant with descriptor 11.2, which requires 
monitoring at 63Hz and 125Hz. 

2.2 Data aggregation 

2.2.1 Hardware platform 

The SmartSensorUnit (SSU) has been developed by SubCtech and addresses the requirements 
defined by the project consortium. The SSU allows to connect a large number of sensors in a sensor 
array and enables novel observation strategies. The sensors of the sensor array can be controlled by 
the SSU, power is provided as requested and a concept for telemetry has been developed and 
implemented. Unlike other existing data loggers, our SSU is designed to make an integration of a new 
sensor easy and cost effective. In order to enable deployments on different observation platforms, 
we developed two different designs: while SSU1 is designed for underwater applications (e.g. 
landers, buoys etc.), SSU2 is a more complex system which is designed for ship based measurements 
and incorporates telemetry. Li-ion batteries were developed by SubCtech for highest autonomy. 
Furthermore, the batteries fulfil requirements for devices and sensors which require low electrical-
noise power supplies such as the Noise Recorder. 
 
  

                                                                                                                                                                                     
8 Dekeling, R.P.A., Tasker, M.L., Van der Graaf, A.J., Ainslie, M.A, Andersson, M.H., André, M., Borsani, J.F., Brensing, K., 

Castellote, M., Cronin, D., Dalen, J., Folegot, T., Leaper, R., Pajala, J., Redman, P., Robinson, S.P., Sigray, P., Sutton, G., 

Thomsen, F., Werner, S., Wittekind, D., Young, J.V., Monitoring Guidance for Underwater Noise in European Seas, Part I: 

Executive Summary, JRC Scientific and Policy Report EUR 26557 EN, Publications Office of the European Union, 

Luxembourg, 2014, doi: 10.2788/29293 
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 Multi parameter observation requires the deployment of a sensor array 
The EU Marine Strategy Framework Directive (MSFD) requests larger efforts in marine 
observations. In order to fulfil the MSFD, EU members demand for affordable environmental 
observation systems. The core of those systems with new and cost effective sensors is our 
SmartSensorUnit. Hence, we belief to have provided a very useful and valuable tool for 
ocean observation. 

 

2.2.2 Software platform  

 Official extension of the INSPIRE Directive to support the OGC Sensor Observation Service 2.0 
The fine details of sensor data harmonisation and interoperability are of a very technical 
nature, which in the long term facilitates more cost effective monitoring programmes, data 
access, and data preservation. The continued implementation of the INSPIRE Directive to 
support interoperable data discovery, data visualisation, data delivery, and data processing is 
a very important policy initiative to underpin this. Consideration should be given to the 
official extension of the INSPIRE Directive to support the OGC Sensor Observation Service 2.0 
(SOS) as a data download service option with clear implementation guidelines. 

 Extend existing pan European web platforms 
Attention should be given to extend existing pan European web platforms such as EMODnet 
to include additional parameters such as microplastics, underwater noise, etc., providing 
support to all the various MSFD qualitative descriptors. Such pan European platforms are 
useful, providing concrete solutions to harmonise data access to various monitoring 
programmes at local, national and regional scales. 

 Coordinate and support the creation of a marine community profile 
Ongoing international data harmonisation work concerns fine tuning the technical 
implementation details of standards such as the OGC Sensor Observation Service (SOS) 2.0 
standard. Global and pan-European governance is required to find consensus regarding clear 
implementation guidelines and practical examples. The overarching structure of the current 
generation of the SOS 2.0 standard with the supporting Observations & Measurements 
(O&M) data model and the SensorML metadata model are mature. However, the structure is 
extensive and flexible enabling the description of diverse sensors and sensor data in different 
disciplines ranging from the environment to medical, etc., and also at different scales ranging 
from small sensor components to full sensor systems and sensor workflows. Therefore, 
specific profiles specific to a discipline or application are required at the syntaxical and 
semantic levels of interoperability. It is recommended that work continues to coordinate and 

support the creation of a marine community profile for SOS, O&M and SensorML to facilitate 
better interoperability. 
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2.3 Platforms 

 Our view is that strong cooperation with platforms, and specially racing yachts, should be 
considered, in order to deploy sensors onboard all boats participating in a sailing race around 
the world and included in the official notice of race. 

 There are sailing races around the world every 2 years and the opportunity of taking water 
samples in all the world’s oceans from different boats during a 3 month period of time is a 
fantastic platform that would help to compare figures and collect data.   

 

 Future development of sensors should contemplate being as automatic as possible and 
relatively easy to handle in extreme sailing conditions, this is essential to facilitate their 
implementation onboard racing boats and different platforms. 
 

 It is strongly recommended that the testing phase of new sensors should be performed on 
the research platforms (vessesls, buoys), with the intercomparison against functionally 
similar sensors routinely used for research purposes. . 

 

 Future sensors should be easy to manage in all environments reducing the number of 
material or instruments required to manage them. 

 

 Future sensors should be user-friendly with the possibility to be set and recover data with 
the use of the most popular computer operating systems (Windows, Linux, Mac). 
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3 ACRONYMS 
 

BOOS 
  

Baltic Operational Oceanographic System 

MSFD
  

Marine Strategy Framework Directive 

GES
  

Good Environmental Status. 

ppb
  

Parts per Billion 

WHO 
  

World Health Organization 

WFD
  

Water Framework Directive 

US EPA   United States Environmental Protection Agency 

 


