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	1. General

	1.1 Subject area
	ENERGY, INCLUDING UNDERWATER NOISEi; BLKRO-D11

	1.2 Definition/Description
	Underwater noise problem related to the marine environment is very poor approached in Romania. Until now there is neither enough information on the nature and extent of the noise sources in the Romanian waters nor a substantial number of research projects related to the impact of underwater noise on the marine ecosystem. Thus, Romania, as many EU countries, is facing to a great challenge, to develop a monitoring program related to D11.

The current programme aims, in the first phase, to start the data collection according to the recommendations of MSFD Technical Subgroup on Underwater noise and other forms of energy (see Sections 5 and 6). This approach (related to the indicator 11.1.1) is the more feasible at the moment, but it requires strengthening the collaboration between the authorities and organizations involved. 

NIMRD, as the main “actor” involved in the MSFD implementation in Romania, has started to collect data regarding the noise sea-based sources with support of other organizations (e.g. Research Centre of Navy, Naval Academy “Mircea cel Batran”, offshore companies, port authorities). 

Occasional measurements have been carried out regarding the ambient noise within some projects, but they should be considered only as a starting point for developing the programme, especially in terms of improving knowledge.

The programme will deal with, at least in the first phase, the pressures in the marine environment and related activities; the impacts of noise cannot be assessed yet because of major gaps in data and knowledge.  

	1.3 Competent authority/ies
	Ministry of Environment and Climate Change  http://www.mmediu.ro/
· Department on Waters, Forests and Fisheries - contact point for the Commission

	1.4 Monitoring institutions
	National Institute for Marine Research and Development “Grigore Antipa”, Constanta http://www.rmri.ro/ - under coordination of the Ministry of National Education
Military Equipment and Technologies Research Agency http://www.acttm.ro - subordinated to the Ministry of National Defence 

· Research Centre for Navy 

	1.5 Additional information
	MSFD Guiding Improvements in the Black Sea Integrated Monitoring System (MISIS) project

http://www.misisproject.eu 

Technical and administrative support for joint implementation of MSFD in Bulgaria and Romania

http://www.msfdblacksea.eu

	2. Monitoring requirements and purpose

	2.1 Necessity
	Listed below are direct references to the monitoring requirements – EU directives, Black Sea Commission agreements, national plans, research programme requirements, other.

	MSFD

Article 11

Article 8
Annex III 


	Art.11

1. On the basis of the initial assessment made pursuant to Article 8(1), Member States shall establish and implement coordinated monitoring programmes for the ongoing assessment the environmental status of their marine waters on the basis of the indicative lists of elements set out in Annex III and the list set out in Annex V, and by reference to the environmental targets established pursuant to Article 10.

2. Member States sharing a marine region or subregion shall draw up monitoring programmes in accordance with paragraph 1 and shall, in the interest of coherence and coordination, endeavor to ensure that:

(a) monitoring methods are consistent across the marine region or subregion so as to facilitate comparability of monitoring results;

(b) relevant transboundary impacts and transboundary features are taken into account.

Art. 8

The results of the underwater noise monitoring program are required for providing information for the next cycle of assessment of the environmental status and for an estimate of the distance from and progress towards good environmental status in accordance with Annex III.

Annex  III, Table 2

Pressures and impacts

Other disturbances
 – Underwater noise (e.g. from shipping, underwater acoustic equipment)

	Habitats 

Article 11
	Art. 11
Member States shall undertake surveillance of the conservation status of the natural habitats and species referred to in Article 2 with particular regard to priority natural habitat types and priority species.

	Environmental  Impact Assessment Directive (EIA)
Article 3
	Art. 3
The environmental impact assessment shall identify, describe and assess in an appropriate manner, in the light of each individual case and in accordance with Articles 4 to 12, the direct and indirect effects of a project on the following factors: 

(a) human beings, fauna and flora;

	Black Sea Commission
Bucharest Convention and its Protocols

	Convention on the Protection of the Black Sea Against Pollution

Art. 15.

1. The Contracting Parties shall cooperate in conducting scientific research aimed at protecting and preserving the marine environment of the Black Sea and shall undertake, where appropriate, joint programmes of scientific research, and exchange relevant scientific data and information.

4. The Contracting Parties shall, inter alia, establish through the Commission and, where appropriate, in cooperation with international organizations they consider to be competent, complementary or joint monitoring programmes covering all sources of pollution and shall establish a pollution monitoring system for the Black Sea including, as appropriate, programmes as bilateral or multilateral level for observing, measuring, evaluating and analyzing the risks or effects of pollution of the marine environment of the Black Sea.

	Other plans and/or programmes
	

	2.2 GES criteria
	GES criteria and indicators (see Commission Decision of 1 September 2010) relevant for the Romanian programme are indicated in bold:

Descriptor 11

 11.1. Distribution in time and place of loud, low and mid frequency impulsive sounds

· Proportion of days and their distribution within a calendar year over areas of a determined surface, as well as their spatial distribution, in which anthropogenic sound sources exceed levels that are likely to entail significant impact on marine animals measured as Sound Exposure Level (in dB re 1μPa 2 .s) or as peak sound pressure level (in dB re 1μPa peak) at one meter, measured over the frequency band 10 Hz to 10 kHz (11.1.1).
11.2. Continuous low frequency sound
· Trends in the ambient noise level within the 1/3 octave bands 63 and 125 Hz (centre frequency) (dB re 1μΡa RMS; average noise level in these octave bands over a year) measured by observation stations and/or with the use of models if appropriate (11.2.1).

	2.3 Features, pressures and impacts
	Pressures/impacts (from MSFD Annex III) relevant for the programme are:

Pressure and impacts

Other physical disturbance

— Underwater noise (e.g. from shipping, underwater acoustic equipment),

	2.4 GES
	There is a major lack of data/information and knowledge related to the underwater noise problem, thus no definition for GES has been provided yet by Romania (see Section 6). 

No trends are available.

The programme will not address the natural and climatic variability; it will approach only human-induced pressures.  

	2.5 Environmental targets

MSFD
Habitats
BSC
	Romania has not defined yet the environmental targets according to the MSFD (see Section 6).

However, at this stage the targets are quite impossible to be defined. The programme has to be considerably improved for providing data/information and knowledge needed for indicators development, which could be useful for setting targets related the underwater noise.  

Relevant targets from other obligations (see section 2.1) that are addressed by the monitoring:

No targets related to the underwater noise are considered in Habitats. 

No targets have been defined in SAP in terms of underwater noise.

	2.6 Spatial allocation
	Table of where monitoring is required

EEZ
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Coastal waters
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MSFD

X
X
X
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X

X

X

X
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X 

X

X

X



	3 Monitoring concept

	3.1 General description of relevant subprogrammes in monitoring programme
	1. Acute underwater noise - distribution, frequency and levels

Subprogramme ID (4g): BLKRO-D11_PressureMarEnv_15

Purpose (4k): Pressure (level of pressure in the marine environment)

Elements monitored (9a): Other physical disturbance – underwater noise
Parameters (9b): pulse-block days (items needed to derive the parameter: pulse generating activities, day, location, source level or proxy,  source spectra, duty cycle, duration of transmissions, directivity, source depth, platform speed)
Monitoring method (9c): Monitoring Guidance for Underwater Noise in European Seas-2nd Report of the Technical

Subgroup on Underwater noise (TSG Noise). Dekeling, R.P.A., Tasker, M.L., Ainslie, M.A., Andersson, M., André, M., Castellote, M., Borsani, J.F., Dalen, J., Folegot, T., Leaper, R., Liebschner, A., Pajala, J., Robinson, S.P.,  Sigray, P., Sutton, G., Thomsen, F., Van der Graaf, A.J., Werner, S., Wittekind, D., Young, J.V., Part II Monitoring Guidance Specifications. Interim Guidance Report. May, 2013; Van der Graaf, A., J., Ainslie, M., A., André, M., Brensing, K., Dalen, J., Dekeling, R., P., A., Robinson, S., Tasker, M., L., Thomsen, F., Werner, S., 2012, European Marine Strategy Framework Directive - Good Environmental Status (MSFD GES): Report of the Technical Subgroup on Underwater noise and other forms of energy.
Temporal resolution (9h): daily
2. Diffuse underwater noise - distribution, frequency and levels

Subprogramme ID (4g): BLKRO-D11_PressureMarEnv_16

Purpose (4k): Pressure (level of pressure in the marine environment)

Elements monitored (9a): Other physical disturbance – underwater noise
Parameters (9b): 1/3-octave bands sound pressure level
Monitoring method (9c): Monitoring Guidance for Underwater Noise in European Seas-2nd Report of the Technical

Subgroup on Underwater noise (TSG Noise). Dekeling, R.P.A., Tasker, M.L., Ainslie, M.A., Andersson, M., André, M., Castellote, M., Borsani, J.F., Dalen, J., Folegot, T., Leaper, R., Liebschner, A., Pajala, J., Robinson, S.P.,  Sigray, P., Sutton, G., Thomsen, F., Van der Graaf, A.J., Werner, S., Wittekind, D., Young, J.V., Part II Monitoring Guidance Specifications. Interim Guidance Report. May, 2013; Van der Graaf, A., J., Ainslie, M., A., André, M., Brensing, K., Dalen, J., Dekeling, R., P., A., Robinson, S., Tasker, M., L., Thomsen, F., Werner, S., 2012, European Marine Strategy Framework Directive - Good Environmental Status (MSFD GES): Report of the Technical Subgroup on Underwater noise and other forms of energy.
Temporal resolution (9h): yearly
3. Activities extracting non-living resources  (dredging)

Subprogramme ID (4g): BLKRO-Activities_02

Purpose (4k): Human activities causing the pressures

Elements monitored (9a): Port operations; Solid waste disposal incl. dredge material; Other marine uses and activities
Parameters (9b): Distribution/extent in space and time, intensity
Monitoring method (9c): Romanian Waters National Administration, 2009 - Planul de management al Dunarii, 

Deltei Dunarii si cursurile de apa si apele litorale din Dobrogea; ABAD-L 2009 - Master Plan "Protection and Reahabilitation of Coastal Zone"
Temporal resolution (9h): as needed

4. Activities with permanent infrastructures (e.g. ports) or structural changes (e.g. coastal defences)
Subprogramme ID (4g): BLKRO-Activities_04

Purpose (4k): Human activities causing the pressures

Elements monitored (9a): Land claim, coastal defense; Port operations; Submarine cable & pipeline operations
Parameters (9b): Distribution/extent in space and time, intensity
Monitoring method (9c): Romanian Waters National Administration, 2009 - Planul de management al Dunarii, Deltei Dunarii si cursurile de apa si apele litorale din Dobrogea; ABADL 2009 - Master Plan "Protection and Rehabilitation of Coastal Zone"; Handbook for IMSP
Temporal resolution (9h): yearly
5. Activities with permanent infrastructures (oil & gas) 
Subprogramme ID (4g): BLKRO-Activities_05

Purpose (4k): Human activities causing the pressures

Elements monitored (9a): Marine hydrocarbon extraction (oil & gas)
Parameters (9b): Distribution/extent in space and time, intensity
Monitoring method (9c): questionnaires sent to all offshore operators
Temporal resolution (9h): yearly
6. Sea-based mobile activities (shipping, boating)

Subprogramme ID (4g): BLKRO-Activities_06

Purpose (4k): Human activities causing the pressures

Elements monitored (9a): Shipping
Parameters (9b): Distribution/extent in space and time, intensity
Monitoring method (9c): VTS System; Handbook for IMSP
Temporal resolution (9h): yearly
8. Effectiveness of measures

Parameters: to be developed

	3.2 Description of monitoring network

	No particular network is dedicated to underwater noise permanent monitoring. In this case, as part of National Integrated Monitoring Program, the underwater noise monitoring will be carried out in the area covered by NIMRD routine monitoring activities (see Fig. 1). 

Area monitored – the Romanian coastal and, partially, shelf waters (from Sulina to Vama Veche).
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Fig. 1 Map of sampling stations of the environment routine monitoring carried out by NIMRD

	3.3 Threats, activities and measures
	Almost all sea-based and land-based activities could be considered potential threats for the marine ecosystem in terms of underwater noise; the most relevant activity theme/activity are listed below:

Energy production/Marine hydrocarbon (oil and gas) extraction (pile driving); seismic surveys (airguns)

Man-made structures (incl. construction phase)/Port operations; submarine cable and pipeline operations; 

Military/military exercises (explosions)
Extraction of non-living resources/Dredging
Research and survey/ Marine research, survey and educational activities

Transport/Shipping

Recreation/Tourism and recreation incl. yachting

The programme will address to some of all above mentioned activities by measuring either their distribution in space and time, intensity (according to the recommendations of Technical Subgroup on Underwater noise and other forms of energy) or the related pressures in the marine environment. 
The measures which will be monitored by the programme have to be developed. 

	3.4 Data management
	Data and information are not regularly reported (only occasionally, they are reported to competent authority or in databases belonging to other projects).
Data will be available via national website http://www.rmri.ro and www.nodc.ro (starting with 2015).

	4. Assessment

	4.1 Assessments
	Existing assessments 

MSFD (Art. 8) – Initial Assessment

http://cdr.eionet.europa.eu/ro/eu/msfd8910/msfd4text/envuhwuaq

	4.2 Assessment of GES
	GES regarding underwater noise has not defined yet. The major gaps in data and knowledge make very difficult (at least for moment) to assess the pressure exerted in the marine environment and, especially, the impact on biota. The programme has to be considerably improved, primarily focusing on the development of indicators (see Section 6).

	5. Literature

	
	Zampoukas, N., Piha, H., 2011, Review of Methodological Standards Related to the Marine Strategy Framework Directive Criteria on Good Environmental Status, Publications Office of the European Union, 53 pp. http://publications.jrc.ec.europa.eu/repository/handle/111111111/16069 

Zampoukas, N., Piha, H., Bigagli, E., Hoepffner,N., Hanke, G., Cardoso, A., 2012, Monitoring for the Marine Strategy Framework Directive: Requirements and Options, Publications Office of the European Union, 42 pp., http://publications.jrc.ec.europa.eu/repository/handle/111111111/23169 

Zampoukas, N., Piha, H., Bigagli, E., Hoepffner,N., Hanke, G., Cardoso, A., 2013, Marine monitoring in the European Union: how to fulfil the requirements  for the MSFD in an efficient and integrated way, Marine Policy, 39, 349-351 

http://publications.jrc.ec.europa.eu/repository/handle/111111111/27825
Marine Strategy Framework Directive – Task Group 11 Report Underwater Noise. http://www.ec.europa.eu/environment/marine/pdf/10-Task-Group-11.pdf
Dekeling, R.P.A., Tasker, M.L., Ainslie, M.A., Andersson, M., André, M., Castellote, M., Borsani, J.F., Dalen, J., Folegot, T., Leaper, R., Liebschner, A., Pajala, J., Robinson, S.P., Sigray, P., Sutton, G., Thomsen, F., Van der Graaf, A.J., Werner, S., Wittekind, D., Young, J.V., Monitoring Guidance for Underwater Noise in European Seas-2nd Report of the Technical Subgroup on Underwater noise (TSG Noise). Part II Monitoring Guidance Specifications. Interim Guidance Report. May, 2013     

https://circabc.europa.eu/sd/a/6b168331-711a-4ec5-9be3-26600c43808d/MSFD%20Monitoring%20Guidance%20Underwater%20Noise%20Part%20II%20Specifications%20IGR%200516.pdf
Van der Graaf, A., J., Ainslie, M., A., André, M., Brensing, K., Dalen, J., Dekeling, R., P., A., Robinson, S., Tasker, M., L., Thomsen, F., Werner, S., 2012, European Marine Strategy Framework Directive - Good Environmental Status (MSFD GES): Report of the Technical Subgroup on Underwater noise and other forms of energy.

http://www.ec.europa.eu/environment/marine/pdf/MSFD_reportTSG_Noise.pdf 

	6. Activities required to implement the concept

	6.1 Changes to the current monitoring programme
	Recommendations and actions needed

· increasing financial assistance and securing  sustainable financing at national levels (to improve infrastructure, human resources);
· permanent agreements with other authorities/organizations in supporting the national monitoring programme; creation of partnerships between research institutions, authorities, offshore and shipping companies to develop joint research programs; 

· better use and coordination of the existing capacities of all organizations dealing with monitoring programme; (e.g. infrastructure sharing);
· strengthening the regional cooperation/harmonization between the Black Sea MS (common methodologies, common MSFD indicators/parameters to be approached, common GES and targets definitions); 

· better integration with the monitoring requirements of the other directives (e.g. Habitats, EIA);
· working towards a better understanding of the impacts of noise on biota (more research is needed);
· more research regarding development of the indicator related to ambient noise;
· new monitoring tools to be developed (e.g equipments, models).

	6.2 Gaps: GES information 
	The programme will be fully adequate (in terms of providing data and information needed to assess GES) in time for the next assessment in 2018.

	6.3 Plans: Plans for GES information
	At the moment, it is very difficult to define GES in terms of underwater noise due to lack of data and knowledge regarding the impacts of both impulsive and ambient noise on marine environment.

The first step for defining GES is to develop the indicators/parameters related to descriptors and, further, to set the environmental targets. 

In this respect, for the indicator 11.1.1 (related to impulsive noise), the Technical Subgroup on Underwater noise and other forms of energy (see Section 5) has proposed three options to approach it. At this moment, the easiest and more feasible is that one which takes into account qualitative description of sources. The first step is to agree on which sources to include. There is a general agreement about the most relevant type of loud sources that should be included: seismic sources, pile-driving, low and mid-frequency sonar and explosives (Marine Strategy Framework Directive – Task Group 11 Report Underwater Noise). The second step is to establish a reasonable threshold for these sources according to EU and national regulations. Romania has started to collect data regarding the relevant sea-based sources in order to set the thresholds and, further, the targets for defining GES. 

In parallel, Romania has to develop the programme for in situ data continuous acquisition regarding the impulsive noise and, also, for improving the knowledge related to the impacts of noise which will allow a more complex approach for more robust GES and targets definitions. The monitoring network for the underwater noise has to be developed/adjusted according to the recommendations of Technical Subgroup on Underwater noise and other forms of energy
The programme has also to be developed/improved for approaching the indicator 11.2.1 (related to ambient noise). The improvements strongly required refer to the selection of the locations where the monitoring will be carried out and, also, to the development of data collection methodology (in situ continuous measurements), data processing (models to be developed), etc. 

More research is needed in the future for studying the impacts of noise on highly mobile marine species (the subprogramme related has to be included in the programme in the future). 

Preliminary GES and targets definitions could be done based on data that will be collected regarding the sources of noise (as we mentioned above), but this approach needs a better collaboration between the authorities and organizations involved. Anyway, this approach is the most feasible at the moment and could be a starting point in developing more robust targets and GES definition in the future. 

	6.4 Gaps: Target information 
	The programme will be fully adequate in terms of collection of data and information needed for assessing the environmental targets in time for the next assessment in 2018.

	6.5 Plans: Plans for information on targets
	At the moment it is very difficult to define the environmental targets regarding the underwater noise due to lack of data and knowledge of impacts of both impulsive and ambient noise on marine environment.

The first step for setting targets is to develop the indicators/parameters related. The process is similar to that of defining GES (see subsection 6.3.)

	6.5 Plans: Plans for information on measures
	To be developed


