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The application of the principles of post-spill environmental monitoring in the Atlantic Area
Activity 6
Task 6.1.1, 6.1.2 : Guidance on post spill monitoring
ARCOPOLplatform
Platform for improving maritime coastal pollution preparedness and response in Atlantic regions
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1. Introduction
Post-spill monitoring is a set of integrated data-collecting activities to characterise and monitor the quality of a defined environment after a spill. Monitoring data may be used to compare spatial or temporal trends in relevant parameters as required for the preparation of an environmental impact assessment. Post-spill monitoring includes all the procedures undertaken to obtain and process information relating to the behaviour and fate of a spill, its effects, and the effects of response activities.
After spill incidents, post-spill monitoring and impact assessment studies may be required to investigate and understand the effects of the spill and any associated cleanup response which, in turn, helps to address any wider concerns (e.g. from the public).  Having guidelines for post-spill monitoring can increase the efficiency and effectiveness of a real post-spill response, and enhance environmental recovery.The improvement of post-spill monitoring is the ongoing subject of a cross-government programme in the United Kingdom called PREMIAM (Pollution Response in Emergencies: Marine Impact Assessment and Monitoring (see www.cefas.defra.gov.uk/premiam).  This programme was initiated in 2009 and has developed into a partnership of 22 government departments and agencies with an interest in the effective conduct of post-spill monitoring. Over this time, a number of improvements have been made to national preparedness and a list of principles associated with the conduct of an effective monitoring programme has emerged. 

During the period May-June 2013, Cefas conducted a survey as a joint initiative of the ARCOPOLplus and the PREMIAM programmes to gather data on protocols and guidelines on post-spill monitoring adopted in countries of the Atlantic region. The responses showed that no defined guidelines for co-ordinating and conducting post-spill environmental monitoring are in place in the Atlantic area with the exception of the UK. Roles and responsibilities for undertaking post-spill environmental monitoring are not clearly assigned to any organization and pre-defined funds are not set should an incident occur. 
The results from the survey of ARCOPOLPlus could not be considered to be significant and must be regarded with caution, as they might not represent the situation of post-spill environmental monitoring within each country. Documents referred to as guidelines exist in some countries (Portugal and Spain), but they only set requirements for the elaboration of emergency contingency plans and not for post-spill monitoring. Responsibilities are not clearly defined for the co-ordination, the funding or the conduct of post-spill environmental monitoring. 
Building on the guidelines developed by the PREMIAM project in the UK and on the work initiated in ARCOPOLplus, in the ARCOPOL Platform Cefas has worked to adapt PREMIAM’s outputs (Law et al, 2011) to be applicable to the wider Atlantic Area;the final aim of this action consists of providing advice and generating principles for a post-spill monitoring guidance document applicable to all of the regions participating in ARCOPOLplatform (from Ireland, UK, France, Spain and Portugal). This document will also include advice and principles on how to design and develop a post-spill monitoring programme and how to implement and realise the objectives of the programme.Eventually, conclusions and recommendations derived from this networking will be used as principles forthe development of effective post-spill monitoring programmes for the elaboration of the guidelines in actions to be taken later.
Specific aims were:
i.
to enlarge the network to include France and approach relevant organization in the Arcopol region that were not approached with the Arcopol Plus survey. 

Ii 
To provide advice and generating principles for a post spill monitoring guidance document applicable to all of the regions participating in ARCOPOL platform. 

iii.
To assess preparedness to aid the development of guidelines in order to enable each partner within the Atlantic Region to tailor guidance to meet their own needs.
iv.
To provide advice and recommendations to assist development of best practice in relation to post-spill monitoring and preparedness.

2. The principles of effective post-spill environmental monitoring. 
There are three core elements that constitute a fully effectivepost-incident monitoring capability; (i) science quality, (ii) coordinationand organisation, and (iii) preparedness and responsiveness.

If any one of these is missing or sub-standard then the ultimateprogramme and the information it produces may be flawed andthe overall effectiveness compromised.
Scientific methods as well as skilled scientist and equipment are clearly the pre-requisites for a robust post-spill monitoring programme. However, the circumstance of a marine spill can be quite complex, so the co-ordination of the response, the financial aspects, the management of the logistics can be as important as science. Finally, marine emergencies occur without a warning and therefore there is a need to initiate monitoring activity in a timely manner. 

Since PREMIAM was established in 2009, a number of improvements have been made to the UK’s national preparedness and a number of principles associated with an effective monitoring programme and preparedness have emerged. These 8 principles are:

1. Scientific Guidance

2. Skills & Knowledge

3. Equipment

4. Funding

5. Responsibility & Management

6. Integration & Coordination

7. Support & Buy-in

8. Practice

A brief explanation of each of the principles is given below and more details can be found in Kirby et al, 2014. 
Scientific guidance. Agreed documentation that reflects an in-depth understanding of monitoring approaches, and scientifically appropriate strategies for impact assessment in a range of environments/trophic levels.Also addresses data interpretation and scientific quality.
Skills & Knowledge. Availability of skilled personnel to undertake the programme of work. Skills required might include; survey managers, chemists, ecotoxicologists, marine ecologists (of several types), fisheries scientists, oceanographers and modellers.
. 

EquipmentThe general types of equipment required should be advocated in any guidance and should be available at the time of an incident. However, the scope and magnitude of equipment resources will clearly vary substantially depending on the complexity of the incident, the size of spill, the location and size of the area impacted and the resources affected. Nevertheless, even for the smallest incidents, some common equipment types are likely to be needed, including; sample bottles/containers, water/sediment samplers, labelling equipment, storage facilities (e.g. fridges/freezers etc.) and these will need to be clean and available at very short notice. More complex or larger incidents may require considerably more sophisticated sampling and survey equipment and the availability of state of the art research vessels from which to deploy them.

Funding. It is a fact that the instant scientists are engaged or equipment is deployed as part of an environmental monitoring programme, a monetary cost is being incurred. The necessary skills and knowledge required for marine monitoring generally reside in highly trained and experienced personnel and some of the equipment and facilities are expensive to develop and maintain. Sources of funding will vary depending on where the incident occurs but are likely to be from;

· Government (national, regional or local)

· The polluter (under the ”polluter pays” principle)

Compensation funds (only available later).
Responsibility & Management. Who is responsible for initiating monitoring activity and the development of the co-ordinated monitoring strategy?While it is accepted that many government stakeholders may need to be involved and consulted, it is recommended that the decision making for monitoring initiation and overall management and coordination of the response lies with a single lead authority.
Integration & Coordination. A fully effective monitoring programme needs to be characterised by effective integration and co-ordination of relevant activities from a range of organisations.
Support & Buy-in. In the event of a large or complex incident, the number of interested stakeholders can be much broader than for a small or localised spill. These might include other government bodies, industry bodies, conservation groups, local interest groups and, potentially, the wider public. Agreed guidance and approaches need to have widespread acceptance to ensure the support required for effective implementation.

Practice. The final principle relates to ensuring that any practical, scientific, management and communications processes implemented as part of a pre-planned response to environmental monitoring are robust and proven to work. However much planning and guidance is available, there is no substitutefor actually practicing the monitoring response by means of exercises.
3. Assessing preparedness in the Atlantic area
A ‘Monitoring Preparedness Assessment’ approach has been developed by Cefas under the PREMIAM programme using the 8 principles at its core. The method can be used to generate a Monitoring Preparedness Assessment Score (MPAS) that can be a useful tool in the assessment of the level of preparedness in post-spill environmental monitoring at national, regional or local levels and for different types of incidents and emergency scenarios. It can also be used to indicate the specific areas needed for improvement. A matrix for the assessment of monitoring preparedness has been generated and it is shown in Table 1. The matrix represents a useful tool to assess and score the level of preparedness of each country within the Atlantic area.  
The method was used by ARCOPOL countries to generate a Monitoring Preparedness Assessment Score (MPAS) to assess the level of preparedness for post-spill environmental monitoring. Cefas approached national and local representatives of countries in the Atlantic region and asked to utilise the Monitoring Preparedness Assessment Matrix as a standard tool to assess and score preparedness in post-spill environmental monitoring in other countries within the Atlantic area. Participants used the tool to assess their current state of preparedness for post-spill environmental monitoring in order to identify key areas for improvement.
Using a generic scenario, the MPAM can be used to understand the general post spill monitoring preparedness level in a country, region or local area. Generating the MPAS should be done in consultationwith all the main relevant stakeholders for the nation, region or local area in question. The scenario given to the participants was the following:  “an oil spill 1 mile from the shore, relatively accessible area. Modelling of the spill suggests that it will reach shoreline in a 1 day”. Each of the eight principles of effective monitoring programmesare considered in the matrix as indicators of preparednesslevel which the user can judge their own situation/scenario.The preparedness levels are rated on a 1–5 scale, representing arange of situations from underprepared to fully prepared, respectively.The preparedness level assignments for each of the principlescan then be summed to provide an overall monitoringpreparedness assessment score (MPAS) ranging between 8 and

40. The MPAS value can be considered as an overall indication ofthe preparedness level for the situation/scenario under considerationbut, more importantly, the process can highlight specific

areas in which improvement is needed.
Cefas approached the new ARCOPOL partners from France, EIGSI-Ecole d'Ingénieurs en Génie des Systèmes Industriels and and Conference of Peripheral Maritime Regions of Europe with the questionnaire used for Arcopol Plus and the MPAS assessment. Of these, only the EIGSI-Ecole d'Ingénieurs en Génie des Systèmes Industriels, an academic organization, showed and interest and provided a response.  
Responses from the Arcopol partner indicated that there are no pre-identified funds for post-spill monitoring activities in France. The partner suggested that IFREMER, CEDRE and National Authoritytakes the lead for co-ordinating post-spill environmental monitoring activities and that ONML (Observatoire National de la Mer et du Littoral) SG-MER, POLMAR, SENAT (M. Roland COURTEAU, sénateur) and LITEAU have important roles as well. Post-spill monitoring activities are undertaken by University of Nantes (LETG)IRSN La Seyne s/Mer. In this case we did not target the most appropriate organization since the government is, in general, identified as the entity that should take the lead in establishing post-spill environmental monitoring programmes. A contact at CEDRE was then established and provided a response for the MPAS assessment.

Further contacts were established with national representative at MAGRAMA and local representatives at the Agencia de Medio Ambiente Y Agua de Andalucia. These new contacts were useful to clarify and assess the current situation on post-spill monitoring in Spain since responses of people representing Spain during the ARCOPOLPlus survey showed that some of the information given was conflicting and showed variability.  

Table 1Monitoring Preparedness Assessment Matrix.
	No
	Principle
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	Preparedness level
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	2
	3
	4
	5

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	1
	Scientific Guidance
	No guidance identified/available.
	No specific guidelines,with access to relevant guidance available but not necessarily agreed by all stakeholders.
	No specific guidance in place but identified source(s) disseminated and agreed by stakeholders.
	Fully comprehensive general principles and guidance available. Agreed by stakeholders as the 'standard' to be used.
	Fully comprehensive guide(s) relevant to specific scenario(s). Agreed by stakeholders as the 'standard' to be used.

	2
	Skills & Knowledge
	Major gaps in availability in several key skills and knowledge areas.
	Substantial gaps in availability in several key skills and knowledge areas.
	Some uncertainty regarding skills availability but expected to be sufficient.
	Providers of all necessary skills identified, but not necessarily fully engaged.
	Providers of all necessary skills identified and fully engaged.

	3
	Equipment
	Major gaps in sources and availability of key monitoring equipment
	Substantial gaps in source and availability of key monitoring equipment identified. Basic sampling equipment sources identified.
	Sources of key monitoring equipment identified. Uncertainty around equipment for specialised functions or extended programmes.
	Sources of all monitoring equipment identified but uncertainties about availability.
	Sources of all monitoring equipment identified with guarantees of short-notice availability.

	4
	Funding
	No promptly accessible funding source identified. Key potential fundersdo not accept responsibility to fund.
	No agreed up-front funding identified. Likely sources known but some uncertainty around access and responsibility to fund.
	No up-front funding identified, but parties responsible for funding agreed. Possible uncertainty around prompt access to funding and the size of funding available.
	Up-front funding identified and promptly accessible. Potential uncertainty for funding of monitoring on a very large scale or over the long-term.
	Promptly accessible and fully sufficient funding set aside with clear responsibility.

	5
	Responsibility and Management
	No clarity on which body has responsibility for making decisions regarding monitoring.
	Generally understood which organisations would manage the monitoring programme, but some uncertainty over roles and responsibilities
	Generally understood which organisation would manage the monitoring programme, with an expectation that a clear process would be put in place promptly.
	Clear process for decision making and management of monitoring programme, but no named individuals or coordinating group identified.
	Clear process for decision making and management of monitoring activity, with named individuals identified for important roles.

	6
	Integration & Coordination
	Little integration. Different stakeholders likely to act in isolation.
	Substantial gaps in communication between key bodies. Some uncertainty on how monitoring would be coordinated effectively.
	Good general links between key bodies. Expected to 'pull together' during an incident.
	Full integration between key government authorities. All other sources of monitoring activity identified but not necessarily engaged.
	Fully integrated programme with good links between government, industry and academia.

	7
	Support & Buy-in
	Relevant systems and processes conflict with no agreement between key parties.
	No declared support from across all stakeholder groups. Some disagreement/ uncertainty but no obvious conflict. 
	Substantial agreement and support amongst key bodies (i.e. government authorities). No major support sought across all stakeholders groups.
	General support and buy-in across stakeholders with strong support from key bodies (i.e. government authorities)
	Full support and buy-in across all stakeholders for the process, including declarations of support

	8
	Practice
	Monitoring activity not included in emergency response exercises. Little or no links between the responsible bodies.
	Inclusion of monitoring in exercises 'in principle' but no specific activity to date.
	Included as part of scheduled emergency response exercises. But not recently (>1 year ago).
	Integration into regular emergency response exercises (but not necessarily including physical deployment of assets)
	Full integration of monitoring and commubications into regular emergency response exercises (including physical deployment of assets)

	
	
	
	
	
	
	

	
	Overall Monitoring Preparedness Assessment Score (MPAS)
	8 - 12
	13-20
	21-28
	29-35
	36-40

	
	Level
	Underprepared
	Low preparedness
	Prepared (but with weaknesses)
	Generally Prepared
	Fully Prepared


4. RESULTS 

At this time, the MPAS responses received indicate that the North Atlantic Region as a whole may only have a relatively low-standard preparedness level, potentially between 2 and 3, with a few countries/regions with a score around 4 (see Table 2). A red-amber-green approach in the assessment was used to allow a more visual representation which is useful for comparing countries. However, these scores are more likely to be based on perception than the real current level of preparedness and responsiveness in each country. What is clear from the MPAS is that much of the Atlantic Region cannot be considered to have effective post-spill monitoring processes in place. Results from each country will be discussed in details. 
4.1 The United Kingdom
The MPAS value of 35 for the UK indicate a well preparedness situation and an overall assessment of ‘Generally prepared’. The United Kingdom is addressing the design and conduct of post-spill environmental monitoring and impact assessment via the PREMIAM (Pollution Response in Emergencies: Marine Impact Assessment and Monitoring) programme. Among the PREMIAM deliverables, post-spill monitoring guidelines have been published, and a process for initiating and coordinating the necessary monitoring activity has been established. For anoil spillon an easily accessible coastline, there are well established skillsand understanding and (for UK) there are clear lines of fundingand responsibility in place for such incidents. Although there was only one assessment from UK representatives, the overall MPAS score reflected the general level of preparedness for this type of incidents in the UK.
4.2 Ireland
There were two participants from Ireland, The Irish Coast Guard and the Marine Institute. The overall MPAS score was between 15-19 indicating ‘Low Preparedness’ for Ireland. The assessment still highlights significant areas for improvements for all the principles. Funding, Responsibility and management, Support and Buy-in and Practice received a low score ranging from 1 to 2. Ireland has never experience an incident and normally past experience is positively correlated with preparedness. Countries that have experience several incidents are more likely to improve the process than countries that have never experienced a spill incident. 
4.3 Portugal
The MPAS score for Portugal was between 14 and 15 indicating ‘Low Preparedness. A score of 1 was allocated Responsibility and management, Support and Buy-in and Practice indicating unpreparedness in all these areas. The assessment also highlighted the need of scientific guidance, pre-defined funding and equipment to respond to a spill; in all these area the MPAS score was 2. 
4.4 Spain
The overall MPAS score for Spain ranged from 20 to 26 indicating a ‘Prepared’ level, but with weaknesses. There were 3 participants from Spain, one from the national governments (MAGRAMA, the Environmental Ministry in Spain) and one from regional governments, the Consejería de Medio Ambiente y Ordenación del Territorio de la Junta de Andalucía, and one from CETMAR a technological centre in Galicia. Although the final MPAS scoresindicated a level of ‘Prepared’, the assignment of the score for each principle showed variability between representatives of the same country. The assessment of the national government indicated a higher score and there more preparedness, while the regional organization assessed preparedness at a lowest score. This may be due to the way roles and responsibilities are distributed from the national to the regional governments in Spain.
In general identified areas of improvements for Spain are Equipment, integration and Coordination, Support and Buy-In and Practice. One aspect that stood out from the scores representing Spain was that the score for Funding showed variability between the national and the regional government.  Clearly for the national government there are pre-defined fund allocated for post-spill environmental monitoring, while scores from local government shows the opposite. This suggests that there are no clear guidelines and no clear assignation of roles for conducting and co-ordinating post-spill monitoring in Spain. 
4.5 France

There was only one participant from France, Cedre. The overall MPAS was 23, prepared but with weaknesses. With France there was the opportunity to discuss the MPAS score after the assessment and as a result of these discussions there was one scoring change, for principle 6. Integration & Coordination. Ivan Caldez from Cedre described a coordinated approach (with examples from the Erika incident) to post-spill monitoring with strong links between Cedre, Ifremer and Ineris as well as good links with relevant universities. It was agreed to up that mark from 3 to 4. This improved the overall MPAS to 23 (Prepared (but with weaknesses)).the assessment highlighted ‘Practice’ and ‘Support and Buy-in’ as the areas that require more improvement. 
	Participant
	Organization
	Country
	Scientific guidance
	Skills & Knowledge
	Equipment
	Funding
	Responsibility and Management
	Integration & Coordination
	Support & Buy-in
	Practice
	
	TOTAL score
	Level

	Andrea Kibble/Paul Harold

PHE Wales
	PHE Wales


	UK
	5
	5
	4
	4
	5
	4
	4
	4
	
	35
	Generally prepared

	Chris Reynolds, 
	Irish Coast Guard, Ireland
	Ireland
	2
	3
	3
	1
	2
	2
	2
	1
	
	16
	Low preparedness

	Margot Cronin
	Marine Institute, Ireland
	Ireland
	3
	3
	3
	1-2
	2-3
	1-2
	1
	1-2
	
	15-19
	Low preparedness

	Susana Moreira
	CIIMAR, Portugal
	Portugal
	2
	4
	2
	2
	1
	1
	1-2
	1
	
	14-15
	Low preparedness

	Itziar Martin Portida
	Ministerio de Agricultura, Alimentación y Medio Ambiente, Spain
	Spain
	4
	4
	3
	4
	3
	3
	3
	2
	
	26
	Prepared

	Rafael Silva López
	Consejería de Medio Ambiente y Ordenación del Territorio de la Junta de Andalucía, Spain

	Spain
	3
	3
	2
	2
	4
	3
	3
	2
	
	22
	Prepared

	Patricia Perez
	CETMAR, Spain
	Spain
	2
	4
	4
	2
	2
	2
	2
	2
	
	20
	Low preparedness

	Ivan Caldez
	Cedre
	France
	4
	3
	3
	3
	3
	4
	2
	1
	
	23
	Prepared


Table 2 Results from Monitoring Preparedness Assessment Matrix in the Atlantic area.
5. DISCUSSION
In the UK the PREMIAM guidelines provide guidance and set key principles for the conduct of post-spill monitoring and are intended to act as a resource for those agencies responsible for the conduct of monitoring or for providing relevant advice (e.g. via Environment Groups set up as described in the UK National Contingency Plan to advise those conducting salvage operations and spill response) and the wider UK marine monitoring community. The document sets guidance for best practice in the application of sound science to monitoring and impact assessment following marine oil and chemical spill incidents, detailing the scientific principles and approaches that should be applied following such an incident. These guidelines (Law et al., 2011) provide the agreed principles and practices under which marine post-spill monitoring in UK waters will be conducted (the guidelines can be downloaded at http://cefas.defra.gov.uk/premiam/guidelines)
The MPAS assessment in the Atlantic area was conducted by Cefas as a joint initiative between the ARCOPOLPlatform and the PREMIAM programmes, in order to assess preparedness in the Atlantic region. Of the list of organisations invited to participate in assessment, 50% were ARCOPOL partners, and these are not always the key national/regional authorities with the relevant responsibilities.  The overall exercise may not be totally significant for some country as key organizations did not respond, but it gave insights on the level of preparedness for post-spill environmental monitoring within the Atlantic region. It also highlighted areas where there are gaps in the collectiveunderstanding that could lead to misunderstandings or uncertaintyin the event of a real incident.Broadly, the responses show that no defined guidelines for co-ordinating and conducting post-spill environmental monitoring are in place within the Atlantic area, with the exception of the UK and France.  Roles and responsibilities for undertaking post-spill environmental monitoring are not clearly assigned to any organisation and pre-defined funds have not been identified should an incident occur. This is an important aspect as it allows monitoring to begin quickly, so that baseline samples can be collected and allows the initial impact of the spill to be assessed.
As in the survey during Arcopol Plus, it is concluded that the relevant authorities were not easily identified. Nearly half of those identified in the contact list were already ARCOPOL partners, while the remaining contacts were people representing regional and national governmental organizations, that were identified as having potentially important roles in coordinating, funding or conducting post-spill environmental monitoring.  For example, MPAS for Portugal is purely based on the assessment of an Arcopol partner which may not be the most relevant authority to assess preparedness. Some of the organisations that were identified and contacted to have an important role in co-ordinating, funding and conducting post-spill environmental monitoring did not respond to the exercise

.  

6. Conclusions and recommendation
The MPAS is regarded as having been a worthwhile exercise that has enabled Cefas to investigate the level of preparedness within the Atlantic Area countries involved in Arcopol to co-ordinate, fund and conduct post-spill environmental monitoring. A few key observations could be highlighted:

· Firstly, not all the relevant authority for post-spill monitoring were successfully approached in each country and therefore results from MPAS must be regarded with caution, as they may not represent the current situation of post-spill environmental monitoring within each country. 

· Low level of preparedness was assessed for Ireland and Portugal, while Spain and France resulted to be ‘prepared’ with weaknesses and the UK is ‘Generally prepared. 
· For Ireland Portugal gaps were identified in the following areas: Funding, Responsibility and management, Support and Buy-in and Practice;

· The MPAS from the national government in Spain contrasted the MPAS from the local government in Andalucia in some areas especially for funding. Guidelines such as those prepared within PREMIAM are only currently available in the UK. 

It is recommended that:

· There is a need of a guideline tailored for each country setting the principles that could enhance the readiness and preparedness for post spill monitoring within the Atlantic region. 
· This can only be achieved with the co-operation with the relevant organisations within the Atlantic region; more engagement when approached with questions or comments is needed.
· To utilise the Monitoring Preparedness Assessment Matrix developed at Cefas as a standard tool to assess and score preparedness in post-spill environmental monitoring in other countries with in the Atlantic area.
· Countries in the ARCOPOL region could continue using this tool to assess their current state of preparedness for post-spill environmental monitoring and in order to identify key areas for improvement.
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