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Report of the meeting

Introduction

1. The meeting of the MED POL Focal Points was held ci43une 2015 at Corinthia
Hotel, Attard, Malta,with a presession on marine litter on 16 June 20A5joint
session with REMPEC Focal Poim&s held orl7 June 201%nd wasdedicated to
the draft Offshore Protocol Action Plan and the main elements of the Integrated
Monitoring and Assessment ProgramfuoeEcologicalObjectives 5 (eutrophication),

9 (contaminants) and 10 (marine litter).

2. The main objectives of the meeting were to review the progress in the implementation
of the current MED POL programme of work (Pp¥gr the biennium 2014 2015
including some of the key reports and technical guidelines prodiitedmeeting
also reviewed and provide feedback on the pollution prevention and control
component of the UNEP/MAP Mid Term Strategy (MTS) and related MER PO
PoW for the 2016 2017 biennium.

Participation

3. The following Contracting Partiesttendedthe meeting: Albania, Bosnia and
Herzegovina, Croatia, Cyprus, Egypt, European Union, France, Greece, Israel, Italy,
Lebanon, Libya, Monaco, Montenegro, Morocc®lovenia, Spain, Tunisia and
Turkey. Representative of Palestine participated as an observer. The meeting was
furthermore attended by the representatives of International Atomic Energy Agency
(IAEA), Basel Convention Regional Centre from Bratislava, Agreet on the
Conservation of Cetaceans in the Black Seam Mediterranean Sea and Contiguous
Atlantic Area (ACCOBAMS), European Environment Agency (EEA), Environment
Agency Austria, Hellenic Qdre for Marine Research (HCMR) atghiversity of
Piemonte/ DISIT. UNEP/ MAP and several Regional Activity Centres were
attending including Plan Blue (PB/RAC), Regional Marine Pollution Emergency
Response Centre (REMPEC), Sustainable Consumption and Production centre
(SCP/RAC), and Informain and Communication centre (INFO/RAQ)he full list
of participants is included in Annex | of the present report.

Pre-session on marine litter

4. The presessionon marine litter was conducted with the aim to engioldiminary
expert discussion atme Updated MED POL Marine Litter Assessment Report and on
the Guide on best practices for Fishing for Litter in the Mediterraf@acuments
UNEP(DEPI)/MED WG.417/13 and UNEP(DEPI)/MED WG.414/1

5. The pesentation of the Marine Litter Assessment RepaNEP(DEPI)/MED
WG.417/14)highlighted the situation in the Mediterraneaimcluding the sources,
main impactsand the most substantial reduction measpras well assome
recommendations for the implemation of Marine Litter Regional Plancluding a
proposal to establish a coordination mechanism with the relevant regional partner
organizatios under UNEP/MAP leadershig he Secretariat explained thationale
for the update othe 2010marine litter assssmenbased on Article 11 of the Marine
litter Regional Plan according to which an assessment report should be prepared by
the Secretariat 2 years after its entry into force and based on existing informagon. T
focal points were invited to comment onllahe elements of the report including
appropriateness and relevance of data sources used. The meeting acknothledged
comprehensiveness and quality of the report.
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6. Presentation of the Fishing for Litter guideNEP(DEPI)/MED WG.417/13Wwas
followed by several comments made by tbeal pointsfor consideration duringhe
formal meeting sessianf the MED POL FP meeting

7. The main comments and suggestionsluded the following:the need toadd a
definition of Fishing for Litter concept; recommettlde passiverather the active
approach to implementing the schermsgengthen théealth and safety sectioand
add a chapter on the key successful projette focal points also requested to
Secetariat to supplementthe guidewith information on costs of implementing
Fishing for Litter schemes.

Agendaitem 1.  Opening of the meeting

8. Mr. HabibN. El Habr, UNEP/ MAPDeputyCoordinator opened the meetingaking
a reference to the Z0anniversary of MAP and MED POL and emphasising high
relevance of the MED POLO®&s Theimpdtancenof t he pas
continuedcontracting partycommitmentsto pollution prevention and control was
also emphasisedPointing out that themeeting agenda was comprehensive and
demanding, he assesdbdtthe work completediuring the past one and a half years
provided a solid groundor a productive andsuccessful meetingReview of the
proposed Integrated Monitoring and Assessment Prografomeollution related
EcAp ecological objectivesvas singled out as one of the most important tasks
accompanied with thanalyss of the work of the online expert grasipn pollution
and litter clusterA considerablenumber of technical guidance docungefdr the key
NAP/ SARMED sectorswere delivered for final review and validation from the
MDPOL FP. NAP update process was anothemportant agenda item, including
discussion of steps to be undertaken until COP 19. Finally and importantly, the
meeting wasmeantto review and provide feedback on the proposed Wam
Strategy (MTS) and 2018017 programme of worKor the pollution component of
UNEP/ MAPR.

Agenda item 2. Election of officers

9. In accordance with Rules of procedure for meetings and conferences of the
Contracting Parties, the meeting elected a chair person, threehditepersons and
one rapporteur as follows:

Chair: Mr.llias Mavroeidis(Greecg

Vice-Chair: Ms.Ghada AhmedEgypi)
Vice-Chair: Mr. Samir Kaabi{Tunisig
Vice-Chair:Ms. Eda Baya(Turkey)
RapporteurMs. Konstantinos Antoniadi€Cyprug

Agenda item 3. Adoption of the Agenda and organization of work

10. The provisional agendeontainedin the document UNEP(DEPI)/MED WG.4/2
was adoptedhs presented iAnnex Il to the present repofThe meeting agreed to
include presentation oACCOBAMS on Ecological Objective 1bn underwater
noise, as well as UNEP/ MAP briefimgn the outcomes of the“Bmeeting of the
H2020 Review and MonitorinGubgoup andpresentatioron thenew GEF project
proposalunderAny other businesagenda itenand/or as appropriate, depending on
avalability of time.
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11. It was agreed that the meeting would be held in plenary with English and French
simultaneous interpretation.

Agenda item 4. Progress achieved regarding the implemertation of the
Programme of Work 2014-2015 including the satus of the implementation of the
technical agects of the Land Based Sources (LBS)Dumping and Hazardous W aste
Protocols (HW), Regional Plans (RP) adopted in 2009, 2012and 2013 as well as
marine pollution monitoring programmes

12. The Secretariat presented UNBEPI)/MED WG. 417/3 on the implementation of
the PoW for the biennium 20142015, focusing on the key achievements as well as
challenges faced and lessons learned. A set of technical guidelines was completed
during the biennium (on a range of topics imithg NAP update, mercury, PCBs,
lead batteriestannery and lube olls important assessment conducted and/ or
contributed to, and various trainings and meetings held on regional as well as on the
national level. Efforts were also made to mobilise addificdiunding to support
implementation of the PoW and achieve synergies with complementary policy
frameworks, in particular with H2020here UNEPMAP acted as a cohair of two
subgroups of H2020Regarding the actions on the ground, safe disposal of RCBs i
three countries was highlightexs an important contribution to achieving the SAP
MED and the NAPs as well as the relevant global target under the Stockholm
Convention

13. The meeting acknowledged extensive and highly relevant work and the results
achieed, and expressed appreciation for the S
was raised regarding precision of information presented in Annex Il girtgress
report, suggesting that some reports actually sent by countries were not recorded. The
Secetariat asked the countries to review the Annex lll and communicate any
mistakes or omissions spotted.

14. Related to the work on strengthening quality assurance procedures for monitoring of
contaminantsthe representative of the International Atomic Enekggncy (IAEA)
presented the results of two Proficiency Tests (PTs) organised inl28héted that
a significant number of laboratories did not send results for the PTs, although PT
samples were sent to them in tifodowing their nomination by the reeptive MED
POL FPsFurthermoretheresults provided bg considerable number pérticipating
laboratoriesd i d meet the quality requirements for the PT and were rated as
Afunacceptabled. The | AEA representhati ve al s
two Training Courses organised in 2014 in Monaco on the analysis of trace elements
and organic contaminants. The courses were highly appreciated, however the
analytical experience of the trainees was not at the same level and some trainees were
not invdved in the marine pollution monitoring programme of their respective
countries.

15. The meeting called upon MED POL FPs to nominate appropriate candidates for the
Training Courses and to encourage nominated laboratories to participate in the
upcoming Profiency Tests. The meeting also requested the Secretariat to send the
laboratory results of the Proficiency Test to the respective MED POL FPs for
information and action, as appropriate.

Agenda item 7 (b). Proposed environmental targets, assessment criteria and
thresholds for the pollution and litter cluster of the Mediterranean EcAp-based
ecologicalobjectives (EO 5, 9 and 10)
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Results of the work of informal working groups on ecological objectives 5¢ 9@n

as laid down in the UNEP(DEPI)/MED WG. 417/7, were presented by the chairs/ co
chairs of the respective groujpsMs Popi Pagou (Greece) for eutrophication, Ms
Nevenka Bihari (Croatia) for contaminants and Rtancois Galgani (France) for
marine litte. The background report prepared by the groups wademvailable to

the meeting asUNEP(DEPI)/MED WG.417/Inf.15. Recommendations of the
informal groups werepreviously discussed at the last meeting of the RcA
Correspondence Group on Monitoringof@on), which agreed with most of them,
while as some recommendations were referred to the MED POL FP meeting for their
further consideration.

The following specific observations and recommendationgre made by the
meeting

The current work was commendadd importance of its continuation emphasized,
especially as regardmirther development of common assessment methods at the
regional or sulregional level.

The need to point outhat TRIX was not a mandatory assessment method was
stressed; the&ountries an continue using the methods applied up to now.

It was suggested to insert a clarification that all methods and criteria presented in the
documents in relation to typology and-ehteference and threshold values apply only
to coastal areas.

It was also suggestetb include the list of the nemandatory eutrophication
assessment methods proposed to be used by the codmdesiing the OSPAR
methog i n the repor.tds recommendations

It was requested todd an explanation toUNEP(DEPI)/MED WG417/Inf.15 to
clarify that the included ckh reference and threshold values related to specific
Spanish Mediterranean water typgere not common with other EU countries and
werepresented as an additional information.

With regard to contaminantdjfferent views were expressed whether monitoring of
both proposed biomarkers LMS and AChE should be mandaitorfish and/ or
mussels However the meeting did not support the recommendation on compulsory
monitoring of AChE. Importance of ensuring monitoringadquality assurance and
control was reemphasized and deemed necessahge findings andwork of the
online groupon contaminats were supporteih general termsThe meeting did not
agree on the proposed change in definitiorCbfl2 (Level of pollutioneffects of
environmental contaminants on biological responses where a cause and effect can be
explained.

With regards to marine litter, the meeting had the following specific proposals:

9 Monitoring should adapt the whole Master list including the most frequent
items to produce a shorter list, more useful and practical for the field work.

i Values for the proposed baselinegere agreed upolbut a more precise
calendar for thie future adjustmentwas requestetlased on the new data to
be delivered following the implementation of relevant monitoring
programmes

1 A deadlinefor beach litter reductionf 20% by 2024eceived more support
than by203Q
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19. Wrapping up the discussiaon the agenda item 7 (bhe meeting agreed for the
presented documents to be revisedline with provided suggestions andhen
submittedto EcAp coordination group meeting in September 2@di5 further
considerationin the process of preparing for the COP. T8e final version of the
recommendation®f online groups, asgreed by the meeting, are presented in
appendk 1 of Annex Il to the present report.

Agenda items 5 and 6. Proposed monitoring programme for the pollution and

litter cluster of the Mediterranean EcAp-based ecological objectives (E®, 9 and
10) and General review of the draft Action Plan to implement the Offshore Protocol
of the Barcelona Convention

20.In a joint session with REMPEC FPshet Secretariat presentedocument
UNEP(DEPI)/MED WG.417/6 containing proposedindicators for ecological
objectives 5 (two indicators), 9 (5 indicators) and 10 (3 indicators).

21. Regarding eutrophication indicators, the meeting pointed out that frequency of
monitoring needed to be adjustienl specific aresa. As for theCl 11 (concentrations
of key contaminants) the meeting discussggropriatefrequency of samplingn
relation tothe rate of sedimentation. Use of-& year range was recommendtxbe
decided by individual countries. Regardi@ 12 the meetingnoted that for the
determination of biomarkersfish sampling wasnot as convenient as mussel
sampling.The agreement was that the countries could decidse@ithemolluscsor
fish, or bothh LMS was confirmed athe onlymandatory biomarkein relation to Cl
13, the meeting discussed the appropriate threshold for reporting on the oil spills: 100
m® was not deemed appropriate and a reference was made to MARPOL threshold of
50 nt. The meéng concluded that spills of 50 *nshould be reported, whereas
countries could also opt to report on spillages of lower amoatsCl 16 on the
amounts of marine litter on shore, the meeting suggested thadviiee limit for
marine litter items shouldbe corrected from 2.5 to 0.5cm (in line with
recommendations of the online grouphotherrecommendationf the meetingwas
to ensure compatibility of the Master list for the Mediterranean with thdigEUThe
target of 20% reduction by 2024 or 2030 vessessed asppropriate Cl 16); the
choice between the two proposed deadlisés be madetthe MAP FPs meeting in
October 2015).

22. REMPEC presentedDraft Offshore Protocol Action PlafUNEP(DEPI)/MED
WG.417/5) focusing on thepreparation procesand providing general information
on the commentseceived The meeting asked REMPEC to integrated the received
comments and circulatevised version of the Action Plaa the Offshore Working
Group prior to submission to the MAP FPs meeting in Octob#5.20

23. Thediscussiorincluded topics such asew measures implemented in some countries
t owar ds Ritifieatioo and implementation, willingness to cooperate on the
Action Plands i mplementation (in particul al
and accidents), the need to better address liability and compensationinssioes
final version of the doument and similar.

24. Following a wrap up of the joint session with REMPEC RRs, meeting oMED
POL FPs reconvened to finalise discussion on marine litter indicators.

25. ACCOBAMS presented Strategy for underwat@oise monitoring in the
MediterranearfUNEP(DEPI)MED WG.417 Inf./22and proposed it for discussion at
the next EcCAp meetingegether with the main elements of the integrated monitoring
programme.
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26. The final version of the Main Elements of the Integrated Monitoring and Assessment
Programme ipresentedn appendix 2 oAnnexlll to this report.

Agenda item 7(d). Updated Marine litter assessment report

27. Following the initial presentation dhe documenUNEP(DEPI)MED WG.417/14
during the marine litter preession on 16 June 2015, tmeeting was invited to
continue the revievof the draft updated Marine Litter Assessment Regordusng
on recommendations and on thgoposal for establishment of marine litter
coordination group for thélediterranean. The meetingelcomedthe report and
approvedproposal for creation of a coordination group under the leadership of UNEP
MAP and with participation okey experts and stakeholders (GFCM, ACCOBAMS,
private sector, UNE P/ MAPhe &deSsment wdssoardes , | GOs
out in line withArticle 11 of the Regional Plan on Marine Litter.

28. The MED FPswere invited to propose amendments and corrections to the presented
draft before July 10 2018he same applies to marine litter section of doeument
UNEP(DEPI)MED WG.417/y for finalisation by the e of July and further
consideratioratthe next MAP FPs meeting and the C@Re dructure and proposed
Terms of Reference for the marine litter coordination graugee also open for
comments and proposals until 10 July. Revised proposal will serve assafdraa
draft decision to be submitted to the COP.

29.In a side event to the meetind)etAdaptive Marine Policy (AMP) Toolbox
developed under PERSEUS project was preseiiteel toolbox is meant to serve as
onestop repository of principles, methods and resources to elaborate marine policies
in a cyclical process based on best available scientific information and knowledge
and stakehol dersé participation. Options o
palicy makers) were illustrated on the example of marine litter.

Agenda item 7 (a). Proposed updated list of priority contaminants in the
Mediterranean

30. The Secretarigbresented chapter 1 of tdecumentUJNEP(DEPI)/ MED WG.417/4
on the updated list of contaminants and explained the rationale behicdritacted
analysis TheLBS Protocol and SAMED lists of contaminats were reviewedand
compared withrequirements/ lists of theaelevant UN Conventions, OSPAR,
HELCOM, EU WFD, MSFD, RBECH as well as with aailable research results in an
attempt to compile a more pertinent and up to date list of priority contaminants in the
Mediterranean for further poliGgctionsand monitoring.

31. The meetingconcluded that substances identified in almost all ofeékiwedlists i
referred to as the Group 1 substances indN&P(DEPI)/ MED WG.417/4 merited
strongattentionand further actions by the Cisthe framework of the LBS Protocol
implementation. For the other two groups (substances necessitating additional
scientific information and those included in the WFD priority list of substances) the
meeting concluded it was too early to require their inclusion in the monitoring
programmes and recommendettidional analyses to be carried out. The Secretariat
was requested to follow relevant developments in the region and to provide periodical
updates and feedback to the FPs.

Agenda item 7(c). Guide onFishing for Litter best practices
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32.

33.

Revisions to the documerdNEP(DEPI/MED WG.417/13 madén line with
suggestions tabled by the meeting during the-spssion on marine litter were
presentedBoth the work on integration of comments and the guide itself were
commended, whereas tdecumen was assessed as through, practical and sirtiple
was agreed that an effort will be made to amenddtdeiment with information on
economic background of implementing the schéonéhe next meeting of MAP FPs

The Guideline was developed in line withtile 10 of theRegional Plan on Marine
Litter. The final version of the Guide, as agreed by the meeting, is presented in
appendix 3 of Annex Il to the present report.

The meeting noted and expressed appreciation obveeall good progress with
marine litter management the Mediterranean. The Secretariat expressed intention to
support pilot Fishing for Litter projects in some countries conditional to availability

of resources.

Agenda item 7(e). Mercury decontamination best practices and guidelines

34.

35.

36.

The SCP/ RACrepresentativpresented the document UNEP(DEPI)MED WG. 417/8
titted Guidelines on best environmental practices for the management of mercury
contaminated sites. The meeting assessed the docuvasmxtremely useful and
already used in practice. Opportunities provided to the countries to contribute to the
preparation of Guidelines were also highlighted as a very positive experience.

Suggestions for amending the Guidelines included provision ofniafiton on how

long should the monitoring of mercugat landfill sitesbe conducted as well as on
description of procedures (packaging, safety measures, etc.) for transporting wastes
contaminated with mercury to the disposal sites.

The meeting approved bsmission of the Guideliness slightly amended and
presented in appendix 4 of Annex Il to the present rejsothe MAP FP meeting
and to the COP.

Agenda item 7(f). Guide for Environmental Sound Management (ESM) of
Polychlorinated Biphenyls (PCB) in the Mediterranean

37.

The Secretarigiresented thdocumeniGuide for Environmental Sound Management
(ESM) of PCBs in the Mediterranean (UNEPI)MED WG. 417/9). The Guide
addresses the needs related to different categories of PCBs and aims to provide
practical advices to competent authorities in the Mediterranean countries to comply
with the Stockholm Convention commitments. Téh@cumentwas welcomed and
endorsedby the meetinglts submission to the COP was not deemed necessary
whereas the meeting recommended publicaiionthe MAP Technical serieand

invited the countries to use ifThe final version of the guide is contained in Annex

IV to this report

Agenda item 7(g). Guidelines for environmentally sound management of
used lead batteries in the Mediterranean

38.

Therepresentative of the Basel Convention Regional Centre present@ditleines

for environmentally sound management of uksstl batteries in the Mediterranean
(UNEP(DEPI)MED WG. 417/12 The meeting expressed appreciation for the work
done and for usefulness of thaidelinesand urged the Secretariat to provide further
support to their implementation.
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39. The meeting asked th&ecretariat to consider reformulation of the recommendation
(included in the reviewed version of the Guidelinas)Jandfilling of used batteries to
suggest future banning of such @ption and its use only as the last resort i.e. when
there are no other options for final disposal of used lead batteries.

40. The amended document (including a modified formulation on landfilling) was
endorsed by the meeting and its publication in MAP Technical series
recommendedyhereas the countries rgeencouraged to implement thefne final
version of the Guidelines is presented in apperdif Annex Il to the present
report.

Agenda items 7(h). Lube oil ESM Guidelines based on Sustainable
Consumption and Production (SCP), Best Available Technolgg(BAT) and Best
Environmental Practice (BEP)

41. The SCP/ RACrepresentativeoresented the Guide for the environmentally sound
management of used lube oils in the Mediterranean (UNEP(DEPI)/MED
WG.417/10).

42. The meeting expressed overall satisfaction with the existing version of the document
while pointing out that an allowance should be made for positive national experiences
and good practice® be reflected in the final version of the document. The countrie
were invited to provide relevant information/ case studies as well as comments on the
draft Guidein the run up tahe regional expert meetinthat will be organizedn a
montld s tfor detailed review of botlthe Lube oil ESM guidelinesnd the
documet on best practices for a sustainable tannery sector in the Mediterranean (the
latter to bediscussedinder the next agenda item).

43. The Secretariat als@asked thecountries tocomplete and returrdisseminated
guestionnaires on used lube oil managenemtlow compilation ofi Count ry Used
Oi | Fact s h e.e'hesedwouddde ysdd sorailoe fdrthechnical assistance
and support based specificsituation, needs and priorities different countries

Agenda items 7i). Guide towards a more sustainable tannery sector in the
Mediterranean

44. The SCP/ RAC representative presented the Guide towards a more sustainable
tannery sector in the Mediterranean (UNEP(DEPI)/MED WG.417Ad Jadditional
explanation was provided that the guide in a sense represented an extension of BAT
and BEP approaches to introduce Sustainable Consumption and Production tools in
the recommended management of the tanneries sdottailed review of this
dowment is also plannedexpedmeetinhe next mont ho:

45. The meetingemphasized thatational experiencesith implemenation ofprojects to
improve environmental performance of tanneries should be included in the document.
The initiative ondeveloping the guide wagelcomed and encouraged.

Agenda item 7 (j). National Action Plan (NAP) update roadmap until COP
19 and implementation of respective guidelines

46. The Secretariat presented tO®&lEP(DEPI)/ MED WG.417/4 chapter2 i on the
NAP updateroadnapandrelated Guidelines
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47. As for the proposed deadline for submission of NAPs to the Secretariat (November
2015) majority of countries requested postponement due to different reasons,
including alignment with the calendar for finalisationtbé EU MSFD Programmes
of Measures for the EU countriemydsomedifficulties faced in other countries. Few
countries reported they were on track with the previously agreed timeline, as included
in the Roadmap.

48. The Secretariat explained that the factRC@9 was deferred for February 2016
allowed for some flexibility and asked to receive the NAPs by December 2015 at the
latest in orderte nabl e COPOGs review ands ®sal®r sement
the time and if proved necessary, the countries weredask submit NAPs to the
Secretariat prior to completion of the national approval process. However, approval
of the NAPs on the national levelas necessary before the COP. The Secretariat
would analyse the NAPs to determine their compliance with the LiB®ddl and
EcAp requirements.

49. The meeting formally approved NAP update Guidelines (as contained in the
documentUNEP(DEPI)/ MED WG.417/Inf and contained as Annex 1 this
report.

50. In a side event to the meeting, NBB info system was presented and details of NBB
reporting were discussed.

Agenda item 8. Mid -Term Strategy (MTS) 20162021 with particular
focus on pollution prevention and control as well as the respective assessmard a
environmental governance aspects

51. The Secretariat presented UNEP/MAP MNkdm Strategy (MTS) 2016 -2012
(UNEP(DEPI)/ MED WG.417/15) and the process that led to the current version of
the documeni starting from the issues paper to identification of priority strategic
themes and revisions/ regrouping of the strategic themes following suggestions
received byhe MAP FPs. The final draft of the Strategy has to be prepared by mid
August to enable timely dissemination for the next MAP FP meeting scheduled for 13
T 15 October 2015.

52. The meeting agreed to proceed with presentation of the MED POL Programme of
Work for the forthcoming biennium and then open for discussion of both documents.

Agenda item 9. MED POL Programme ofWork 2016-2017

53. The Secretariat presented MED POL Programme of Worki21& (UNEP(DEPI)/
MED WG.417/86). The main elements thatere elaborated in the document and
proposed strategic lines of action for the next biennium include support to the
countries with implementations of updated NAPSs, strengthening of monitoring
programmes and improvements of the information system, further workhe
assessment methodologies and critesteengtheningquality assurance and control
strengthening of partnership with H2020 and further development of synergies,
marine litter and others.

54. Substantial part of the discussion was dedicatethdizatorsproposed under the
pollution prevention and contraomponentof the MTS including relevance and
methodology for the proposed indictor on elimination of hot spots, the need to extend
the proposed list to include underwater narsgicators frequency of reporting i.e.
time periods at which indicators should be setiusion of energy sectaand others.
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The meeting confirmed relevance of the hot spots indicator while pointing out the
need for its modification to show a share of eliminateddpats (rather than their
absolute numberand the need to allow for flexibility in hot spots assessmént
remark was made on they&ar period being too short for elimination of hot spots. As
for the inclusion of indicators on underwater noise, concexs ngisety one focal
point that the focus should be placed on harmonizatibmational monitoring
programmes to produce maceherent and comparable results, including the need for
capacity building; ecological objective on underwater is important, yhewgriority
should be given tother ecological objectives areas where there are more data and
where concerns are more clear.

The countries were invited to submit proposaisindicators that weralled during

the meeting as well as potential nemesas appropriatéo the Secretariat by 26 June
2015 for further consideration and inclusion in final draft of the MTI&e overall

idea in developing the MTS was to limit the number of indicators to 5 per each
strategic theme.

In general terms, th&®rogramme of Work 2012017 was evaluated as a good
programming effort for the coming biennium. The meeting suggested timeline for the
implementation of activities and levels of prior{tpw, medium or high) to be added

to the PoW It was also suggested tlarify the roles of MAP components (RACS)
and to allow for possibility that there might be other RACs capable of contributing to
the planned activities.

The Secretariat invitethe FPs to providevritten proposalon the PoW to be sent
within the nextweek. An attempt will be made to accommodate for all of them in the
process of finalising the documents together with other UNEP/ MAP colleabines
FPs requested thdte revised PoW will be circulated to MED POL FPs before being
sent to MAP FPs.

Agenda item 10. Any other business

59.

60.

61.

62.

63.

The Secretariat informed the meeting on the main conclusions éf'threeting of
the H2020 Review and Monitorir§ubgoup,namely on the

Proposal thanational MED POL FPs should participate in the work of the RM
Subgroup together with a representative of the national State of the Environment
(SoE) reporting team; and

Paossible merging of the forthcoming H2020 assessment report and UNEP/ MAP SoE
reportand preparation of a joint assessment in 2019.

The Secretarigiresented efforts to develop a new GEF project for the Mediterranean
and the steps completed so far (i.e. current version ebtleept note)and invited the
countries to send inputs by dajuly to help with development of a consolidated
project proposal.

At the end agenda item 10, the MED POL FPs were reminded that preparations for
the 2015 Proficiency Tests and training courses were underway and their timely
reaction was sought to ensure successful implementation of these activities.

Agenda item 11. Conclusions and recommendations

64.

The participants reviewed draft conclusions and recommendations of the meeting and
adopted them after proposing minor revisions. The final version of conclusions and
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recommendations is presented as Annex lll to the prespatt with appendices 1

5 containing recommendations of online groups, main elements of the integrated
monitoring programme, and guidelines on Fishing for Litter, management of mercury
contaminated site and used lead batteries respectively.

65. Agendaitem 12. Closure of the meeting
66. The participants expressetfong appreciatiofor a wellorganized and productive

meeting.In his closing remarks, the Chair thanked the participanthéar
contribution and declared the meeting closedraidhours on Friday, 19 June 2015.
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Annex Il 7 Provisional Agenda

Presession on Marine litted6 June 2016

17-19 June 2015
Agendaitem 1: Opening of the Meeting
Agendaitem2: Election of Officers
Agendaitem 3: Adoption of the Agendaand Organization of Work
Agendaitem4: Progressachievedregarding theimplemertation of the
Programme of work 20142015 including thetatusof theimplementation of
thetechnical apects of theLandBasedSources Dumping and Hazardous
Waste Protocols, Regional Plans adoptedin 2009, 2012nd 2013 as well as
marine pollution monitoring programmes
Agendaitemb5: Proposed monitoring programme for the pollution and litter cluster of the
Mediterranean EcApased ecological objectiveBQ@ 5, 9 and 10)
Agendaitem6: General review of the draft Action Plan to implemiiet Offshore Protocol of
the Barcelona Convention
Agendaitem?7: Specificisstes:
a) Proposedupdatedist of priority contaminants in the Mediterrangan
b) Proposed environmental targets, assessment criteria and threshottie for
pollution and litter cluster of the Mediterranean Ecgsed ecological objectives
(EO 5, 9 and 10)
C) Guide on fishing for litter best practices
d) Updated Marine litter Assessment RHp
e)  Mercury decontamination best practices and guidelines
f) Guidefor the Environmental Sound Management (ESMyalfychlorinated
Biphenyls (ZB) in the Mediterranean
Q) Guidelines for environmeally sound management of used lead batteries in the
Mediterranean
h) Lube oil ESM Guidelines based on Sustainable Consumption and Production
(SCP), Best Available Technology (BAT), and Best Environmental Practice
(BEPY)
i) Guide towards a more sustainable temn sector in the Mediterranean
)] National Action Plan (NAP) update roadmap until COP 19 and
implementation of respective guidelines
Agendaitem8: Mid Term Strategy 2022021with particular focus ongdlution prevention

and controls well as theespectiveassessment and environmental governance
aspects
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Agendaitem9:

Agendaitem10:

Agendaitem 11

Agendaitem 12

MED POL Programme of work 2018017

Any other business

Conclusons and recommendations

Closure of theMeeting
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Annex lll 7 Conclusions and Recommendations

The meeting of the MED POL Focal Points was held o119 3une 2015 at Corinthia Hotel, Attard,
Malta, with a presession on marine litter which was held on 16 June 2015 and a joint session with
REMPEC Focal Points on 17 June 2015. The latter was dedicated to the draft Offshore Protocol
Action Plan and the main elements of the Integrated Monitorimdy Assessment Programme
Ecological objectives on 5 (eutrophication), 9 (contaminants) and 10 (marine litter).

The main objectives of the meeting were to review the progress in the implementation of the current
MED POL programme of work (PoW) for the biemm 20147 2015 including some of the key
reports and technical guidelines produced. Moreover, the meeting was organized with the objective to
review and provide feedback on the pollution prevention and control component of the UNEP/MAP
Mid Term StrategyNITS) and related MED POL PoW for the 2012017 biennium.

The meeting agreed on the following findings, conclusions and recommendations.
Progress Report

1. While acknowledging and expressing appreciation for the work carried out on implementing
the PoW 2014 2015, as presented in the document UNEP(DEPI)/MED WG.417/3, the Focal
Points (FPs) paid particular attention to quality assurance/control and repafrtingrine
pollution monitoring data.

2. In this respect, the meeting expressed strong concerns about data quality issues highlighted by
the IAEA representative who reported on the results Proficiency Tests (PTs) carried out with a
number of participating MB POL designated laboratories. The Secretariat was requested to
send the results of the PTs to the respective MED POL FPs for information and action, as
appropriate.

3. As regards the future PTs and training courses that will be organised in cooperatieanbet
the IAEA and MED POL and with the view to enhance efficiency and quality of monitoring,
the meeting called upon the MED POL FPs to:

1 review the list of nominated laboratories and make necessary changes in order to include
only laboratories that areagicipating in the national marine pollution monitoring
programme;

1 ensure, in collaboration with MED POL, that the national laboratories participating in the
PTs submit the results accordingly;

1 nominate candidates who are actually working on the anaysiamples for the national
marine pollution monitoring programmes for the training courses.

4. Moreover, the meeting called upon the FPs to take necessary action to submit to the
Secretariat all available pollution monitoring data up to 2014, if they haivdame it yet. It
was underlined that until a new format for submitting monitoring data is prepared and agreed
by the FPs, the Contracting Parties shall submit their pollution monitoring data using the
existing MED POL templates without delay.

5. The meeting took note of document UNEP(DEPI)MED WG. 417/Inf.14 on updated 10
Recommended methods for monitoring of contaminants in the marine environment prepared
by IAEA for use as appropriate by the Contracting Parties.
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Recommendations of the informal ofine working groups on eutrophication, contaminants, and
marine litter

6.

10.

The Focal Points reviewed UNEP(DEPI)/MED WG. 417/7 presented by the chaaishice

of the respective groupgs Ms Popi Pagou (Greece) for eutrophication, Ms Nevenka Bihari
(Croatia)for contaminants and Mfrancois Galgani (France) for marine litter and commended
the very good work donélfhe meeting encouraged the Secretariat to continue with efforts to
strengthen collaboration and synergies with the process of the EU MSFD impleomenta
particular as regards technical groups on marine litter and underwater noise.

The meeting made several suggestions and approved the proposed recommendations of the
online groups as amended and presented in Annex | to these conclusions artddéhaes
Secretariat to submit them to the EcAp coordination group meeting in September 2015 for its
consideration and approval.

With regards to the proposed thresholds, background and environmental assessment criteria,
as well as marine litter baselinesntained in the agreed recommendations of Annex |, the
meeting noted they would be revisited and validated through collaborative efforts of the
Secretariat and the CPs as additional data from the implementation of the relevant monitoring
programmes woulddrome available.

The meeting took note of ACCOBAMS proposal that the Mediterranean Strategy on
Underwater Noise monitoring (EO11) be discussed together with the main elements of the
integrated monitoring programme in the next ECAp meetings

With regaré to document UNEP(DEPI)/MED WG.417/Inf.15. containing background
information collected and assessed by the online groups, the MED POL FPs were invited to
provide feedback and inputs as appropriate by 10 July 2015 at the latest to allow the online
groups o finalise them and submit to tlecAp Coordination groupneeting in September
2015.

Integrated Monitoring and Assessment Programme

11.

Following the presentation by the Secretariat of the docubN&P(DEPI)/MED WG.417/6,

the joint session of the MED POand REMPEC FPs approved the main elements of the
Integrated Monitoring and Assessment Programme related to Ecological Objectives 5, 9, 10 as
presented in Annex Il to these conclusions and requested the Secretariat to submit them to the
EcAP Coordination Grup meeting in September 2015 for further consideration and approval.

Draft Offshore Protocol Action Plan

12.

Following the presentation of the Offshore Action Plan preparation process addressing in
particular the comments received from a number of @otitrg Parties, the meeting asked
REMPEC to integrate the received comments so far, and initiate as soon as possible, a written
procedure to all Contracting Parties for their review and comments. It was further agreed that
a strict deadline should be fixed reflect the comments of the Contracting Parties in the
version to be submitted to the MAP Focal Points for further review.

Marine Litter Assessment Report

13.

The updated Marine Litter Assessment Report (UNEP(DEPI)/MED WG.417/14) prepared by
the Secretaat in line with Article 11 of the Regional Plan on Marine Litter (MLRP) was
welcomed by the meeting as an effort to collect the existing and most up to date information
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in the region on marine litter and its submission to MAP FP meeting/COP 19 assthe fir
marine litter assessment report 2 years after the entry into force of the Regional Plan.

The MED POL FPs were invited to provide inputs to the draft Assessment Report before July
10, 2015 for finalisation by the Secretariat end of July 2015, final consideration by beginning
of August 2015 by the MEDPOL FP and subsequent submission to theMiddxtFPs
meeting.

The meeting encouraged the creation of a regional coordination group under the leadership of
UNEP/MAP to facilitate and coordinate actions for the implementation of the MLRP to be
composed of keystakeholders (GFCM, ACCOBAMS, privatector, UNEP/MAP RACs,
NGOb6 s, | GOs , etc. ). Structure and proposed
coordination group are also open for comments and proposals until 10 July 2015. The revised
proposal will serve as a basis for drafting &isien on ML to be submitted to the MAP FP
meeting in October 2015 (addressing the Fishing for Litter Guidelines, coordination
mechanism, the proposed ML baseline and environmental targets).

The Secretariat took note of the willingness of ACCOBAMS to inaet supporting
UNEP/MAP on marine litter and its involvement in the Coordination Group.

List of contaminants

17.

18.

Following the presentation of documadNEP(DEPI)/MED WG.417/4 chapter 1i on the
updated list of contaminantshe meeting took note of thproposed categorization of
contaminants in three groups as follows:

T Group 1i Substances identified as present in almost all the reviewed lists including the
SAP MED and substances for which LBS Protocol legally binding measures have been
adopted as weklas the lists of relevant MEA, WFD, REACH regulation, OSPAR and
HELCOM ;

1 Group 2i Substances for which additional scientific information (sources, quantities) is
needed:;

T Group 3i Substances included in WFD priority list of substances, for which prelismn
screening might be needed for the Mediterranean.

Following the discussion the meeting agreed on the proposed criteria for the categorization of
contaminants and reconfirmed Group | as the group that should be given high attention by the
CPs in theramework of the NAPs/LBS Protocol implementation while for the other groups as
well as for those substances found through research studies in the Mediterranean sea,
additional research were recommended as appropriate. The meeting asked the Secretariat to
follow relevant developments and to provide periodical updates and feedback to the FPs.

Guidelines

19.

20.

The meeting took note of document UNEP(DEPI)/ MED WG.417/Inf.13 An updated list of
priority contaminants for the Mediterranean and encouraged the FBvidefeedback and
additional information by end of July 2015 at the latest with the view to finalize and publish
the report in the on line MAP technical Series.

Appreciating the high quality of the Fishing for Litter (FIF) guidelines (UNEERI)/MED
WG. 417/13) and the work done on integration of comments raised during tbesgien held
on 16 June 2015, the meeting approved the Guidelines as amended and presented in Annex lll
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21.

22.

23.

24.

25.

for submission to MAP FP meeting and to the COP in line witticlar10 of the Regional

Plan on Marine Litter. It should be noted that the main points suggested by the meeting
during the presession addressed the need to include a definition of the Fishing for Litter
concept, better reflect a number of Mediterraneast practices and FfL projects, strengthen

the chapter on health and safety and improve explanations on distinctions between active and
passive approaches with regards to EIA.

In addition the meeting requested the Secretariat to prepare a short ghgafonination of
the costs of implementation of the Guidelines for submission to the MAP FP meeting and the
COP.

Following the presentation by the representative of MAYASA Almaden (Citddsd) on
behalf of SCP/ RAC, the meeting expressed appreciatidihdcigh quality of the Guidelines

on BEPs for the management of mercury contaminated site (UNEP(DEPI)/MED WG. 417/8)
as well as for opportunities provided to the countries to contribute to their preparation. The
meeting approved the Guidelines as aneehdnd presented in Annex IV, for submission to
the MAP FP and to the COP in line with Article 5 paragraph 5 of the RP on Mercury).

Appreciating the quality of the PCB Guide as presented in document (UNEP(DEPI)MED
WG. 417/9) the meeting endorsed theintemt and requested the Secretariat to publish them
in the MAP Technical Series. The meeting invited the CPs to promote their implementation in
line with global relevant standards and guidelines with a view to implement where appropriate
relevant priorityactions in the updated NAPs and SAP MED.

The meeting commended the Guidelines on lead batteries (UNEP(DEPI)/MED WG. 417/12).
The content of the document was endorsed as amended and presented in Annex V, including a
modified formulation on landfilling ofised lead batteries. The document was suggested for
publication in the MAP Technical Series and for further promotion and implementation by the
CPs.

The meeting took note of the draft of Lube Oil and Tanneries Guidelines (UNEP (DEPI)/MED
WG.417/ 10 andUNEP (DEPI)/MED WG.417/ 11) presented by the SCP/RAC and provided
general feedback on their content. Pending the discussion at the forthcoming expert meeting,
the CPs expressed satisfaction with the content and presentation of the draft guidelines as well
as their willingness to provide comments in the run up to the expert meeting. The Secretariat
invited the countries that have not already done so to send relevant information, complete and
return relevant questionnaires to facilitate finalization of thidedimes.

NAP update

26.

The meeting took note of the National Action Plans (NAPs) update Roadmap prepared by the
Secretariat. Taking into consideration concerns and requests expressed by several CPs, the
meeting agreed that the latest deadline for subomissf updated NAPs to the Secretariat
should be December 2015. In addition the meeting formally approved NAP update Guidelines
as contained in the document UNEP (DEPI)/MED WG.417/ Inf.6, taking into account the
need for revisithg them as appropiate in iphrar its technical annexes following their
application.

NBB Reporting

27.

Due to the importance of submitting the NBB 2013 data, the meeting called upon the Focal
Points to make a special effort and submit the data by October 2015 at the latest toythe newl
developed NBB infosystem either through PRTR XML files and/or MED POL template for
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NBB data. To this aim the meeting requested the Secretariat to develop user guidelines and
organize face to face or virtual training sessions.

Programme of work and MTS

The meeting appreciated the work done for the preparation of the MTS as well as of the 2016
2017 programme of work and made several suggestions to further clarify the proposed
indicators favorizing mainly the setting of indicators ate2r level. It was greed to provide
comments to the Secretariat by 26 June 2015 at the latest addressing in particular the priority
ranking of proposed activities in three categories (high, medium and low) as well as concrete
suggestions on possible performance indicators.

The meeting also requested the Secretariat while finalizing the progrmme of work to add
timelines for their implementation.

The Secretariat is requested to circulate the amended PoW to MED POL FP before the
document is sent to the MAP focal points.

Other Business

Following the briefing of MAP deputy coordinator on the meeting of the Review and
Monitoring (RM) Subgroup established under the H2020 held on 16 June 2015 back to back
with MEDPOL FP meeting, it was agreed in principle to supporptrécipation of national
MEDPOL FP and another representative from SoE national reporting team as members of the
RM subgroup with the view to enhance national coordination with regards to pollution
assessment and reporting.

In addition due to the factah UNEP/MAP is planning to prepare in 2019 SoE Report as per
the mandate by the Contracting Parties as well as contribute together with the EEA to the
preparation of a joint report on H2020 implementation, the meeting recommended to bring to
the attentionof the MAP FP the need for streamlining their preparation and delivering if
possible one common report.

Following the presentation by the Sectetariat of a concept note for a future GEF project in the
Meditterranean, the MED POL FP were invited to provigledback and inputs by mituly

2015, with the view to enable the Secretariat to finalize a more consolidated project proposal
and a Project Identification Form. In addition, the FPs were invited to coordinate with the
national GEF focal points to ensutat national priorities are taken into account.

Side events

The meeting appreciated the demonstration session by the Secretariat of the NBB information
system which allowed an exchange of views on ways and means to ensure a timely reporting
of loads ofpollutants by the Contracting Parties to the Secretariat.

The meeting also appreciated the presentation made by Plan Bleu with regards to marine
policy toolbox developed in the framework of PERSEUS project as a useful tool to support
EcAp application uder UNEP/MAP Barcelona Convention and MSFD implementation
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RECOMMENDATIONS OF THE ONLINE INFORMAL WORKING GROUPS

I INFORMAL ONLINE WORKING GROUP ON EUTROPHICATION

Proposedthresholds and methodological criteria for eutrophication assessment in
Mediterranean.

Typology scheme

Typology is very important fofurther development of classification schemes of a certain area.The
recommended water types for apply eutrophication assessment dpased on hydrological
parameters characterizing a certain area dynamics and circulation. The typological approach is base
on the introduction of atatic stability parameter (derived from temperature and salinity values in the
water column) Such aparameter, on a robust numerical basis, can describe the dynamic behaviour of
a coastal system. It is accepted that surfacsitjeis adopted as a proxy indicator for static stability

as both temperature and salinity are relevant in the dynamic behavior of a coastal marine system. More
information on typology criteria and setting is presented in docurd&EP(DEPI)MED WG
417/1rf.15.

In the Mediterranean eonsiderable number of eutrophication experts have built a typology scheme
for the Mediterranearcoastal watersduring the first inteicalibration phase for the EU Water
Framework Directive implementatipwhich is still in useafter their update according @mmission
Decision 2013/480/UERnNd represents a very simple typology approach that could be easily applied
Mediterranean widéor coastal waters (sensu WFD, i.e. 1nm), since these coastal wateriseleave
intercalibrated. In this context thee major water types have been defirmdthe basis of surface
density and salinity valuess presented in Table 1

Table 1 Definition of major coastal water types in the Mediterranean that have been
intercalibrated (applicable for phytoplankton only) according to EU Comission Decision
2013/480/EU.

Type lIA, Type IslandW
Type | IIA Adriatic Type [lIW Type llIE
a t (]| <25 25<d<27 >27 >27 All range
salinity <34.5 34.5<S<37.5 | >37.5 >37.5 All range

The differentcoastalwater types, in an ecological perspective, can be described as follows:

A Type | coastal sites highly influenced by freshwater inputs

A Type lIA coastal sites moderately influenced not directly affected by freshwater inputs
(continent influence)

A Type W continental coast, coastal sites not influencedaffected by freshwater inputs

(Western Basin)
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A Type lIIE not influenced by freshwater input (Eastern Basin)
i Type Island: coast (Western Basin)

In addition, the coastal water tyflevas splitin two different sub basins, the Western and the Eastern
Mediterranean ones, according te thifferent trophic conditions andvgll documented in literature

Some examples of Water Types presence finddifined for the European aawies, Party to the
Barcelona ©nvention and LBS Protocol are shown in the Table 2.

Table 2 Examples of coastal water types in some Mediterranean countries

©
< g 8 § > QE_, =
New types < 5| S S| 3 o 5
S|d|T|lo|l=|2 |9
n
Description
Highly influenced by
Type freshwater input X X
Moderately influenced by X
Type ll freshwater input X X X | X
Type Il WM _Not influenced by freshwate X X N y
input
Type Ill EM |’\rllg[u tmfluenced by freshwate X X

Proposed recommendations

1. Contracting parties are invited to agree on the proposed criteria for typologgsifilwaters
as presented ihable 1.

2. Contracting parties are invited to apply the above criteria and definectiasitalwater types
with the support from MEDPOL if needed,the course 02015.

2. Thresholds and reference conditions for chlorophyta in the different water types
Reference and threshold (Good/Moderate stategyedvalues(G-mean annual values basedlong

time series (>5 years) of monthly sampling at led#fer from type to type on a stiegional scale
and were build with different strategies. Summaries values are giviabia 3.
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Table 3. Reference and threshold values of Chla in Mediterraneancoastal water types
(according to Commission Decision of 20 September 2013 establishing, pursuant to Directive
2000/60/EC of the European Parliament and of the Council, the values of the Member State
monitoring system classifications as a result of the istcalibration exercise and repealing
Decision 2008/915/EC)

Coastal waters Typology Reference conditions Boundaries Of
of Chll (s for G/M status
G_mean 90% percentile G_mean 90% percentile
Type | 1,4 3,33 -3,9% 6,3 10" 17,7
Type II-FR-SP 1.90 3.60
Type II-A Adriatic 0.33 0.80 1.5 4.00
Type II-B Tyrrhenian 0.32 0.77 1.20 2.9
Type IlI-W Adriatic 0.64 1.70
Type llI-W Tyrrhenian 0.48 1.17
Type lll_W FRSP 0.90 1.8
Type llIE 0.10 0.40
Type IslandwW 0.60 1.22

Note 1: The 90" percentile and the geometrical mean can be derived one from the other according to the

following equation:
Chl-a 90" p. = 107(Logo(G_meanChhk) + 1.28 x SD).

Note 2: The MEDGIG exercise phase Il is in progress, therefoupdate of the above table may occur, which
will be considered, accordingly.

Proposed recommendatisn

1. The Contracting Parties are recommended to rely on the classification schemeaon chl
concentration gg/l) in coastal wateras a parameter easily applicable by all Mediterranean
countries based on the indicative thresholds and reference values preséatdd B

However, for a complete assessment of eutrophication and GES achievement, GES thresholds
and reference conditior{packground concentrations) areeded not only for chlorophyd,

but such values must be set,in the near future, through dedicated workshops and exercises
also for nutrients, transparency and oxygen as minimum requirements.Nutrient, transparency
and «ygen thresholds and reference values may not be identical for all areas, since is
recognized that arespecific environmental conditions must define threshold values. GES
could be defined on a subgional level, or on a swutlivision of the sulregion (seh as the
Northern Adriatic), due to local specificities in relation to the trophic level and the
morphology of the area.

Following the evaluation of information provided by a number of countries and other
available informationit has to be noted thateahMediterranean countries are using different
eutrophicationnon mandatoryassessment methods such as TRIX, Eutrophication scale, El,
HEAT, OSPAR,etc. These tools are very important to continue to be used -atgiomal or
national levels because thasea long term experience within countries which can reveal / be
used for assessing eutrophication trends.

However, in order to increaseoherency and comparability regarding eutrophicatimsessment
methodologies isecommended thatfther efforts shold be made to harmonizisting toolsthrough

! Applicable to Golf of Lion Type | coastal waters
2 Applicable to Adriatic type | coastal waters
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workshops, dialogue and comparative exercisgs regional/subregional/subdivision levels in
Mediterraneanvith a view to further develop common assessment methods.

Il INFORMAL ONLINE WORKING GROUP ON CONTAMINANTS

Specific Reommendations of the ContaminantWorking Group

1.

10.

11.

12.

Indicate samplingind analyticaimethodology to follow and assess biological responses in
the Main elements of the Draft Integrated Monitoring and Assessment Programme for
Ecological Objectives 5, 9 and 10 (UNEP(DEPI)/MED WG 417/6) based where appropriate
on the relevant methodologies used in OSPAR or other fora;

Amend the UNEP/MAP Technical Report Series No. 120 with particular reference to the
sampling period (case of fistand sampling frequency (case of sediments) based where
appropriate on the relevant methodologies used in OSPAR or other fora;

Assess and test in the coming years the convenience of normalizing metal concentrations in
samples from certain regions of tMediterranean Sea when Aluminium, Iron and Organic
content data from sediments would be available in MED POL database from possibly all
Contracting parties);

Recommend mussel and fish LMS as mandatory biomankdrestablish an effective data
quality assuance and control as a crucial step to ensure reliable assessments

Foll ow the OSPAR approach of a dAtraffic |i
and biological responses ,pamh torhedefindddOSPARa r e
2008; Daves et al., 2012);

Adopt BCs and BACs of contaminants (for naturally occurring substances) in sediments
obtained from the analysis of piredustrial layers of dated sediment cores established for the
Mediterranean region (UNEP(DEPI)/MED WG. 365/Inf.8) wheppropriate based on data
availability;

Use for indicative purposes the existing EACs of contaminants in sediments and biota and of
biological responses established by ICES/OSPAR until new ecotoxicological information is
available including for Mediterraean species; (OSPAR, 2008; Davies et al., 2012);

Request the Contracting Parties and MED POL to further work and develop as appropriate
new BCs and BACs of contaminants in sediments obtained by using data from sediments
sampled at sites/areas whidhiediterranean contracting parties consider being reference
stations/areas to be defined based on commonly agreed criteria;

Request the Contracting Parties and ME POL to further work and develop new BCs and BACs
of contaminants in biota (mussels and fislfained by using only data from organisms
sampled at sites/areas which Mediterranean contracting parties consider being reference
stations/areas to be defined based on commonly agreed criteria

Use theexisting BACsand EACsof LMS, SoS MN frequency and ABE activitybiomarkers
establishedDavies et al., 2012); and further work to develop and discuss new BAC by using
data from organisms sampled at sites/areas which the Mediterranean contracting parties
consider a reference stations/areas, to be defined lmmscommonly agreed criteria;

Extend and amend the existing reporting formats used for contaminants and biological
responses in MED POL database to avoid gaps of the information required and to facilitate the
proper assessment of environmental criteria;

Request the Secretariat (MED POL) to continue supporting the Online Contaminants Working
Group for long term developments of activities dedicated to chemical pollution and
development of assessment.

~Q
s =T
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II. INFORMAL ONLINE WORKING GROUP ON MARINE LITTER

1. Proposed baselines values (Rationale for this proposal presented in document UNEP(DERED
WG 417/Inf.15

minimum maximum

Indicator mean value Proposed baseline
value value

16Beaches
(items/100 m) 11 3600 920 450-1400
17.Floating litter
(items/k) 0 195 3.9 3-5
17. Sea floor
(items/km) 0 7700 179 130230
17.Microplastics
(tems/kmr) 0 892000 115000 80000130000
18.Sea Turtles o o o o
Affected turtles (%) 13/0 921'2 & 415 '3?7/0 4016g &
Ingested litter(g) '

Al't must be not exdtingidfoamation ik lenited 1o et definitive baselines that may
be adjusted once the national monitoring programs could provide additional data. Moreover, Average
values over large areas are difficult to harmonize, in particular for beach litter. , Tthensetting or
derivation of baselines should take the local conditions into account and may follow a more localized
approach. Finally, additional specific baselines may be decided by CPs on specific litter categories
especially when they may representimportant part of litter found or a specific interest (targeted
measur es, etc.). 0.

2. Categories of marine litter on the beaches

Regarding the categories of marine litter on the beachedldniee Litter Working Groupuggests

that the CORMON should agrem a reduced list (desirably close to that in use in the others RSC),
which would include the items more frequently found on the Mediterranean beaches, avoiding those
that are found rarely. Moreover, the lists of litter categories considered in cotiatving monitoring
programs dedicated to two RSC (e.g. Turkey, France or Spain) would need harmonization. For this,
the MSFD derived MEDPOL list is now compatible with other RSC lists of beach litter categories.

With regards to the MSFD form presented time Marine litter chapter integrated monitoring
programmedocument UNEP(DEPI)/MED WG 417/@& is proposed to merge some types of beach

litter (e.g. different types of plastic drink bottles or different types of caps/lids and rings, etc.), split
glass ancceramic items categories, consider the sanitary and medical wastes as a separate category
and not to include several specific items that have not appeared in the running Mediterranean countries
monitoring programmes (e.g. Spanish Monitoring Program onhbeacine litter, implemented from

2013 in the Mediterranean). In addition, the online group proposes to use for surveys a minimum
lower limit of particle size at 0.5 cm (upper size of microlitter); UNEP(DEPI)/MED WG &L
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3. Proposed Marine litter environmental targets:

EcAp Indicators |Type of Target| Minimum |Maximum | Recommandation Remark
Beaches (EI16) | % decrease | significant 30 20%[53320?24 " \Not 100% marine pollution
- - sources ardifficult to
Floatin Litter % decrease - - St.atlgt]cally control (trans border
(El' 17) Significant
movements)
Sea ('Elfir?;‘ ftter % decrease stable l?/(z)alrg 5 Sstgtr'ﬁftllgsrq%/ 15% in 15 years is possible
. . . sources are difficult to
Microplastics % decrease - - St.atlgt]cally control(trans border
(El' 17) Significant
movements)
Ingested Litter Movements of litter and
(EI 18) Animals to be considered
Number of turFIes % decrease i Statistically
with ingested litter]  the rate pf - - Significant
(%) affected animal
% decrease in
Amount of ingeste( quantity of i i Statistically
litter ingested Significant
weight(g)
4, Other recommendations
SCALE Common base'linest( the vqrious El (16, 17, 18) must be cc_)nsidered a
level of the entire basin (Mediterranean) rather than at sub regional level
Need todefine an adapted protocol for microplasticé< 5mm) in sediments
RESEARCH — .
Research tosupport the development of an indicator dedicated to
entanglement
Consider specific baselines and targetsfor litter categories that a
BASELINES/ L , ;
TARGETS mgiwldually targeted _by reduction plans or measures by the Contracting |
(cigarette butts, plastic bags, cotton §uetc)
Consider the reduction of the number ofitems in MEDPOL monitoring
CATEGORIES protocol
Adapt MEDPOL master list, MSFD derived, to harmonize with other RSC
Needs for adjustment of the monitoring guidance (more compatible
definitions and wording, list of items/categories)
O Harmonization of th&CAP monitoring Guidance with the online group rej
and recommendations
SUPPORT
Consider the relevance of ML for monitoring marine pollution (lower costs
possible harmonization, easy protocols), especially on beaches, when co
with other approaches (e.g. analysis of contaminants)
MONITORING Support evaluation/adjustments of baselines/targetsen the basis of the fir
monitoring results
Improve knowledge on experimental indicator ElI 18upport capacity
building and monitoring experiment on sea turtles at a pilot scale
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As the Mediterranean Action Plan on ML is based on measures and mor

QUALITY efforts should be shoulderd by quality control/quality assurance (training,
ASSURANCE inter-comparisons, use of reference material for microplastics, etc.) to
survey teams.
ally Data base is to be organizetbr the collection of data
MANAGEMENT
Continue support for théiL expert group for long term developments
activities dedicated to Marine Litter, trends analysis and analysis of datg
Secretariat countries (art 11 of the MLRP)

Considercapacity building in long term, in support of the MLRP (trainir|
inter-calibrations, &.)
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Main elements of the Integrated Monitoringand AssessmenProgramme
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l. MONITORING AND ASSESSMENT METHODLOGICAL GUIDANCE ON
EO5: EUTROPHICATION

1. Introduction

Eutrophication is a process driven by enrichment of water by nutrients, especially compounds of
nitrogen and/or phosphorus, leading to: increased growth, pripmaduction and biomass of algae;
changes in the balance of nutrients causing changes to the balance of organisms; and water quality
degradation. The consequences of eutrophication are undesirable if they appreciably degrade
ecosystem health and/or the sursable provision of goods and services. These changes may occur
due to natural processes. Management concern begins when they are attributed to anthropogenic
sources. Additionally, although these shifts may not be harmful in themselves, the main worry
corcerns 'undesirable disturbance': the potential effects of increased production, and changes of the
balance of organisms on ecosystem structure and function and on ecosystem goods and services.

In the Mediterranean, the UNEP/MAP MED POL Monitoring progranmetided from its inception

the study of eutrophication as part of its seven pilot projects approved by the Contracting Parties at the
Barcelona meeting in 1975 (UNEP MAP, 1990a,b). The issue of a monitoring strategy and assessment
of eutrophication wasirkt raised at the UNEP/MAP MED POL National Coordinators Meeting in
2001 (Venice, ltaly) which recommended to the Secretariat to elaborate a draft programme for
monitoring of eutrophication in the Mediterranean coastal waters. In spite of a seriesseimasge
reviewing the concept and state of eutrophication, there are important gaps in the capacity to assess the
intensity of this phenomenon, even more to compare or grade the various sites. Efforts have been
devoted to define the concepts to assesitbasity and to extend experience beyond the initial sites

in the Adriatic Sea admittedly the most eutrophic area in the entire Mediterranean Sea.

GES with regard to eutrophication is achieved when the biological community remaifsaiaelted

and retains all necessary functions in the absence of undesirable disturbance associated with
eutrophication (e.g. excessive algal blooms, low dissolved oxygen, declinesgrasses, kills of

benthic organisms and/or fish) and/or where there are no rivtiated impacts on sustainable use of
ecosystem goods and services. The conceptual model of eutrophication is presented in Figure 1 for
information purposes.

2. The choice of indicators for monitoring and assessing eutrophication

Despite the great vabdity born by the water layers subject to active hydrodynamic processes,
monitoring the characteristics of the seawater is still the most direct way of assessing eutrophication.
A number of parameters have been identified as providing most informatidinadb eutrophication

e.g. chlorophyll, dissolved oxygen, inorganic nutrients, organic matter, suspended solids, light
penetration, aquatic macphytes, zoo benthos, etc. They all may be determined either at the surface

or at various depths. Howeverezvthough these variables are routinely determined by most marine
laboratories they may pose some problems to some less specialized institutions. Remote sensing may
also be employed and with great success when eutrophication extends over large areasidteh a

case of the northern Adriatic Sea.
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Causative factors

Direct effects

depletion

Atmospheric deposition N, fixation
l Indirect effects
Runoff Nutrients Phytoplankton Zooplankton < Fish
and « Elovated winter » Increased production Sy . Changes In spoclos + Changes in
direct DIN and DIP and biomass compesition * speclas compaosition
discharges | concentrations * Increased biomass « Less fish below the
+ Changed N:PSI - halocline
ratio 2 Mass death due to
« Elevated DIP oxygen depletion or
I concentrations + Deareased transparency release of hydrogen
k"“" due to release and light avallability sulphide
:_"' of nutrients » Increased sedimentation S
aciecemt from sediments &% of arganic matter
i due 1o oxygen 3

Macrozoobenthos

Oxygen

= Changes In species * Increased oxygen

» Changos In spacios compasition consumption

compasition = Increased blomass of due to increased
* Reduced depth distribu- benthic animals on production

tlon due to shading shallow bottoms above of organic matter
* Growth of epiphytes and the halocline due to + Oxygen depletion

nuksance macroalgae Increased sedl (| Fe or
« Mass death due to release * Mass death due to oxygen reloase of

0 depletion or release of hydrogen

hydrogen sulphide sulphide

Figure 1. Conceptual model of eutrophication. The arrows indicate the interactions between different
ecological compartments. A balanced marine ecosystem is characterised by: (1) a pelagic food chain
(phytod ankt on 3z00pl ankton/ zoobent hos 3fish), wh i
consumption and minimises the potential for excess decomposition (2) natural species composition of
plankton and benthic organisms, and (3) if appropriate, a natural distnibeftisubmerged aquatic
vegetation. Nutrient enrichment results in changes in the structure and function of marine ecosystems,

as indicated with bold lines. Dashed lines indicate the release of hydrogen sulphide (H2S) and
phosphorus, under anoxic conditsoat the sedimemwater interface, which is positively related to

oxygen depletion. In addition, nitrogen is eliminated by denitrification in anoxic sediment.

If only limited means are available, determination of those parameters that synthesize the most
information should be retained. Chlorophyll determinations for example, although not very precise
representations of the system, are data which provide a great deal of information. Reliable data on
nutrients are extremely useful indicators of potential ggitication. Turbidity and seawater colour
(Forell scale, Wernard and van der Woerd, 2010) may also be a good measure of eutrophication,
except near the mouths of rivers where inert suspended solids may be extremely abundant. Dissolved
oxygen is one paran@tthat integrates much information on the processes involved in eutrophication,
provided it is measured near the bottom or, at least, below the euphotic zone where an oxycline
usually appears.

2.1. The choice of eutrophication indicators to be monitored under the LBS Protocol and
the draft Integrated Monitoring and Assessment Prografi@oenmon indicators 7
and 8, Concentration of key nutrients in the water column and Chlorojhyll

concentration inhe water column)
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Decision 21/3 of COP 18 of the Contracting parties to the Barcelona Convention (Istanbul, December
2013) provides for assessing eutrophication for the Ecosystem Approach by combining the
information on nutrient levels, direct effects €sgically chlorophylli a concentration and water
transparency for the 2016 ECAP monitoring activities) and indirect effects (oxygen concentration for
the 2016 ECAP monitoring activities). These elements to be monitored reflect the short term
eutrophicaton monitoring strategy of UNEP/MAP MED POL Phase Il and IV (UNEP (DEC)
WG.231/14) according to which pilot monitoring programmes were implemented in different
Mediterranean locations to build capacity in setting up and implementing integrated eutrophicati
monitoring programmes, (in which phytoplankton total abundance, abundance of major groups and
bloom dominance would also be monitored on a discretionary basis). It is considered that the aim
would now be focused within the ecosystem approach frameveovkrds developing complete
coherent datasets at the entire regional sea level.

In addition it is fundamental to link up to budgets of nutrient sources and loads (e.g. terrestrial,
airborne) so the load can be associated with impairment and successfigienment measures can be
developed from that relationship. Such an inventory of pollution sources and loads from land based
activities (NBB) is prepared periodically by UNEP/MAP MED POL in the framework of the
implementation of the LBS Protocol and theaBtgic Action ProgrammeSAP-MED) to Address
Pollution from Land Based Activities (adopted in 1997 and launched in 2000). The third cycle of the
NBB reporting is currently ongoing and expected to be finalized in early 2015.

No single analytical tool is &gdjuate to measure the degree of eutrophication of a given body of water.
Instead, most experts believe the best approach is to measure many different parameters and to
synthesize the results into a general model providing an overall, somewhat integigies afe
eutrophication for the water. Unless proper selection of the parameters to be measured is made, the
amount of work required to assess the extent and intensity of eutrophication may be rather costly.

Measurement strategy and sampling design areftire keys to the success in monitoring eutrophic
areas. It will certainly have to adapt to the morphological characteristics of the area to be monitored,
its hydrodynamics and the sources of nutrients. It should be realized that simple measuring and
samping schemes will not provide much insight into an extremely complex phenomenon. Depending
on the importance of the impact of eutrophication (plankton blooms, HABs, anoxic events) the amount
of effort needed to be put into a monitoring plan can be assessed

3.  Monitoring strategy

3.1. Considerations regarding eutrophication monitoring methods

Traditional methods for eutrophication monitoring in coastal waters involve in situ
sampling/measurements of commonly measured parameters such as nuoeoéntration,
chlorophyll 'a' concentration, phytoplankton abundance and composition, transparency and dissolved
oxygen concentration. Concerning available methods for in situ measurements, ships provide flexible
platforms for eutrophication monitoring,hile remote sensing provides opportunities for a synoptic
view over regions or sutegions. Besides traditional ship measurements, -frges and other
autonomous measuring devices have been developed that allow high frequency and continuous
measurements.

In situ measurementse more suitable:

- In (sub) regions/areas/sites with an increasing eutrophication problem,

- When a subregion/areal/site is close to or under GES for eutrophication

- When the status with respect to eutrophication is still unclear

- In subregions/areas/sites where for other reasons accurate and reliableedwaded (generally
these areoastal sulvegions, in pdicular close to rivers).
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Modelling and remote sensirghould also be considered as alternatives or in addition 8itun
measurements, depending on the requirements with respect to data. In general, in situ measurements
always remain necessary to validate and calibrate the models and data calculated from satellite
measurements.

Model generated data are more suitable

- In (sub) sukregions with a stable, predictable eutrophication status

- In subregions in GES or where the eutrophication problem is decreasing

- In offshore areas where taking in situ measurements is costly and where nutrient levels are
correlated with  levels in the coastal zone (extrapolation)

- In case satellite data are inaccurate or not available

- Where there is a need for an average picture of the local eutrophication status; models are very
good at calculating this average picture combiripdraulic models and in situ measurements of
standard sampling sites (interpolation)

As with models, remote sensing generally allows the production of data with a higher spatial and
temporal resolution than in situ measurements. Thanks to the use biesaitels possible to have
synoptic measurements over large areas. This makes the satellite data particularly useful-for large
scale studies and observations and/or for studies of temporal trends.

Satellite data are more suitable

- In (sub) sukregiors/areas/sites with a stable, predictable eutrophication status

- In subregions/areas/sites in GES or where the eutrophication problem is decreasing

- In offshore subregions/areas/sites where taking in situ measurements is costly and where nutrient
levels are correlated with levels in the coastal zone

- In case models are inaccurate or not available

- For comparisons of the eutrophication status over largeegions

- For validation and calibration of the information on spatial distribution

- In subregons/areas where funds are limiting

- In subregions/areas where for other reasons the accuracy can be lower than provided by in situ
measurements (generally these are offshore areas)

- In addition to in situ measurements

However, satellite data needlie supported by ground truth data.

A good strategy appears to be a combination of remote sensing and scanning of the area known or
suspected to be affected with automatic measuring instruments such asghinometer, dissolved

oxygen sensorsandini vo fl uorometer and/ or nephel ometer.
vitrodo fluorescence and nutrient anal ysis may
pump and hose are mounted on the ship. The measurements may be donefatthergust below it

with a water intake on the hulll of the vessel
pumping system.

Processing and evaluating the data should be carried out having a predefined model of the system
under study. Model®f the aquatic ecosystem may be good tools for monitoring eutrophication
efficiently. Since none of the eutrophication indicators alone can provide an absolute account of the
extent and /or intensity of eutrophication, numerical models in which quargitalationships among

the various characteristics are given, allow an overall assessment of the phenomenon to be made with
a small number of field and/or laboratory measurements.
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3.2. The frequency of eutrophication monitoring and location of samplingsites

The extent of eutrophication shows spatial variation, for instance coastal regions versus the open sea.
The frequency and spatial resolution of the monitoring programme should reflect this spatial variation
in eutrophication status and pressum@iving a risk based approach and the precautionary principle.

The first factor promoting eutrophication is nutrient enrichment. This explains why the main eutrophic
areas are to be found primarily not far from the coast, mainly in areas receivingnugdeqt loads.
However, some natural symptoms of eutrophication can also be found in upwelling areas.
Additionally, the risk of eutrophication is linked to the capacity of the marine environment to confine
growing algae in the welighted surface layerThe geographical extent of potentially eutrophic
waters may vary widely, depending on:

(1) the extent of shallow areas, i.e. with dept

(ii) the extent of stratified river plumes, which can create a shallow surface layer separated by
a halocline from théottom layer, whatever its depth

(i) extended water residence times in enclosed seas leading to blooms triggered to a large
degree by internal and external nutrient pools; and

(iv) upwelling phenomena leading to autochthonous nutrient supply and high nutrient
corcentrations from deep water nutrient pools, which can be of natural or human origin.

Subregions/areas that are in sGIES status in terms of eutrophication, or that could be considered at
risk of not achieving GES generally require more intense momgotfian regions shown to be
achieving GES.

Flexibility should be incorporated into the design of the monitoring programme to take account of
differences in each marine sukgion/area. Furthermore in cooler regions winter is an optimal period

for measumg nutrients since the data are not disturbed by (variable) uptake by algae/macrophytes. In
those regions, spring/summer is an optimal period of the algal growing season and therefore for
measuring effects of high nutrient availability. In warmer regiormyctivity continues during (a

large part of) the winter period. In these regions, year round measurements of nutrients may be more
appropriate.

In brief the geographical scale of monitoring for the assessment of GES for eutrophication will depend
on thehydrological and morphological conditions of an area, particularly the freshwater inputs from
rivers, the salinity, the general circulation, upwelling and stratification. The spatial distribution of the
monitoring stations should, prior to the establishinwrthe eutrophication status of the marine-sub
region/area, be riskased and proportionate to the anticipated extent of eutrophication in the sub
region under consideration as well as its hydrographic characteristics aiming for the determination of
spatally homogeneous areas. Consequently, each Contracting Party would be required to determine
the optimum frequency per year and optimum locations for their monitoring stations. Each Contracting
Party is responsible for the choice of the most representsdivpling stations in order to detect a
change over a selected period.

Salinity gradients can be a proxy for river discharge and salinity and nutrient concentrations are often
strongly correlated. Salinity can thus be used to determine an optimal gistibution of sampling

sites, in particular if a model is available to couple salinity and hydrodynamics to nutrient levels.
Salinity and temperature are also important parameters supporting the interpretation of eutrophication
indicators. Therefore, anal and seasonal temperature regime and, where relevant, spatial and
temporal distribution of salinity should be measured in both GES anrGBE&regions.

The current national eutrophication monitoring programme implemented so far by the Contracting
Parties in the framework of the UNEP/MAP MED POL programme should be used as a sound basis
for monitoring under the EcAp complemented with the additional elements based on the above
mentioned considerations and each country/sub region/area specificity.
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3.3  Characterization of Ecological Quality Status of coastal marine waters
with regard to eutrophication

The TRIX index (Vollenweider et al., 1998) may be used for a preliminary assessment of the trophic
status of coastal waters in relation to eutrophicatimviding that its advantages and shortcomings are
taken into account (Primpas and Karydis, 2011). The adopted UNEP/MAP MED POL short term
eutrophication monitoring strategy monitored parameters to support the TRIX index. This Index is
widely used to symesize key eutrophication variables into a simple numeric expression to make
information comparable over a wide range of trophic situations:

TRI X I ndex = (LoglO [ChALaD%OLDI NLTP] +k) Lm
where:
ChA = Chlorophyll a concentration as Og/ L;

aD%0 = Oxygen as abswé % deviation from saturation;

DIN = Dissolved Inorganic Nitrogen,d NO3 + NO2 + NH4) as Og/ L;
TP = Total Phosphorus as Og/ L.

k=1.5

m = 10/12 = 0.833

The parameters k and m are scale coefficients necessary to fix the lower limit value of the Index and

the etension of the related Trophic Scale, i.e. from 0 to 10 TRIX units. Referring to the ChA and a

DO% components, these factors are direct indicators of productivity, in terms of both the amount of
phytoplankton biomass produced and the dynamic of that gtiodurespectively. In other words, the

TRIX Index summariseswhat the coastal system does (by including the contribution of the direct
indicators of productivity, as fiactual producti v
of the nutritb n a | factor s component s, as fipotenti al o
transformation of the four original variables, the annual distributions of TRIX over homogeneous
coastal zones are usually of normal kind, and show a fairly stable varianc&Mithround 0.9. As

for the interpretation of TRIX values, those exceeding 6 TRIX units are generally associated to highly
productive coastal waters, where the effects of eutrophication are represented by frequent episodes of
anoxia in bottom waters. Valsdower than 4 TRIX units are typical of scarcely productive waters,

while values lower than 2 are generally associated to the open sea.

The TRIX index used for the assessment of trophic status of coastal waters has been applied in many
European seas (Adttic, Tyrrhenian, Baltic, Black Sea, and North Sea). However, all these waters are
characterized by high nutrient levels and phytoplankton biomass; an index calibration based on
systems that are principally eutrophic may introduce bias to the index sdalihg work of Primpas

and Karydis, 2011, the TRIX trophic index is evaluated using three standard sets of data characterizing
oligotrophy, mesotrophy, and eutrophication in the Aegean (Eastern Mediterranean) marine
environment. A natural eutrophicatieeale based on the TRIX index that is suitable to characterize
trophic conditions in oligotrophic Mediterranean water bodies is proposed. This scale was developed
into a fivegrade water quality classification scheme describing different levels of ewatphi

It is recommended also that the contracting parties rely on the classification schemeaon chl
concentration (egg/l) devel oped by MEDGI G as an
Mediterranean countries based on the indicative threshottisefégrence values adopted therein (see

Table 2).
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4. Development of assessment thresholds and identifying reference conditions for
eutrophication in order to be able to monitor the achievement of GES

Three approaches may be used for GES determination:

a. In order to assess quantitatively the achievement of GES in relation to eutrophication, a
measurable assessment threshold may be set, including the definition of reference conditions.
GES assessment thresholds and reference conditions (background ctionshtreay not be
identical for all areas, especially where the marine environment is already disturbed by human
presence for many years. In these cases a decision has to be made whether to set the threshold
value for GES achievement independently to thiirgy of the reference conditions. The
approach is based on the recognition that-apegific environmental conditions must define
threshold values. A threshold value could include provisions to allow for statistical
fluctuations (example: No nutrientadichta values exceeding the 90th percentile are present
in a frequency more than statistically expected for the entire time series). GES could be
defined on a subegional level, or on a swtivision of the subregion (such as the Northern
Adriatic), dwe to local specificities in relation to the trophic level and the morphology of the
area.

b. A second approach to determine GES for eutrophication is to use trends for nutrients contents,
and direct and indirect effects of eutrophication. When using the &qgmeach, a reference
value representing the actual situation is needed, for comparison. In the case of nutrients and
chl-a, such reference values exist due to data availability in most areas. Therefore, GES could
be defined as no increasing trends inrieat and/or chlorophya concentrations over a
defined period of time in the past (ex. 6 years), which are not explained by hydrological
variability. For indirect effects, GES could ask for no decreasing trend in oxygen saturation
beyond what would beatistically expected.

c. GES thresholds and trends are recommended to be used in a combined way, according to data
availability and agreement on GES threshold levels. In the framework of UNEP/MAP MED
POL there is experience with regard to using quantitativesholds. It is proposed that for
the Mediterranean region, quantitative threst
GES) conditions for coastal waters could be based as appropriate on the work that is being
carried out in the framework of the D GIG intercalibration process of the EU Water
Framework Directive (WFD), a project closely followed by the UNEP/MAP MED POL
programme.

In this context regarding the definition of subregional thresholds for chlorophyll a water typology is
very importantfor further development of classification schemes of a certain area. Within the
MEDGIG exercise the recommended water types for applying eutrophication assessment is based on
hydrological parameters characterizing a certain area dynamics and circuldtmrtypological
approach is based on the introduction of a static stability parameter (derived from temperature and
salinity values in the water column): such a parameter, on a robust numerical basis, can describe the
dynamic behaviour of a coastal system.

On the basis of surface density and salinity values three major water types have been defined:
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Table 1 Definition of major coastal typees in the Mediterranean that have been intercalibrated
(applicable for phytoplankton only) according to EU ComissiorDecision 2013/480/EU (results of
the 2nd phase of MEDGIG exercise).

Type IIA, Type IslandW
Type | [IA Adriatic Type W Type lIIE
a t ( d <25 25<d<27 >27 >27 All range
salinity <34.5 34.5<S<37.5 | >37.5 >37.5 All range

The different watetypes, in an ecological perspective, can be described as follows:

Type | coastal sites highly influenced by freshwater inputs
A Type lIA coastal sites moderately influenced not directly affected by freshwater inputs
(Continent influence)
A Type W continental coast, coastal sites not influenatdcted by freshwater inputs
(Western Basin)
A Type IIIE not influenced by freshwater input (Eastern Basin)
1 Type Island: coast (Western Basin)

In addition, the coastal water type Il was splitwo different sub basins, the Western and the Eastern
Mediterranean ones, according to the different trophic conditions and is well documented in literature

As sugested by the on line expert group on eutrophication established by the Contracting Farties
recommended that with regard to nutrient concentrations, until commonly agreed thresholds have
been determined, negotiated and agreed upon at a sub regional or regional level, GES may be
determined on a trend monitoring basis.

With regards to chlorophyll a, the on line Mediterranean eutrophication group recommend the
reference and threshold values of the MEDGIG approach to be used for assessing ewutrophication
status as presented in TaBléresults of the % phase of MEDGIGexercise)

Table 2: Reference and threshold values of Chla in Mediterranean coastal water types
(according to Commission Decision of 20 September 2013 establishing, pursuant to Directive
2000/60/EC of the European Parliament and of the Council, the value$ the Member State
monitoring system classifications as a result of the intercalibration exercise amdpealing
Decision 2008/915/EC)

Coastal waters Typolog) Reference conqitions Boundaries of Chlaeg L)
! of Chlagg L") for G/M status
G_mean 90% percentile G_mean 90% percentile
Type | 1.40 3.93 6.30 17.7
Type I-FR-SP 1.90 3.60
Type II-A Adriatic 0.33 0.8 1.50 4.0
Type II-B Tyrrhenian 0.32 0.77 1.20 2.9
Type III-W Adriatic 0.64 1.70
Type llI-W Tyrrhenian 0.48 1.17
Type lll_W FRSP 0.90 1.80
Type llIE 0.10 0.40
Type IslandW 0.60 1.20

Note 1: The 98 percentile and the geometrical mean can be derived one from the other according to
the following equation:

Chl-a 90" p. = 10°(Logo(G_mean Chh) + 1.28 x SD).

Note 2: TheMEDGIG exercise phase lll is in progress, therefore an update of the above table may
occur, which will be considered, accordingly



UNEP(DEPI)/MED WG417/17
Annexlll, Appendix 2
Pagell

In conclusion it is recommended tely on the classification scheme on-ehl concent mati on |
coastal wateras a parameter easily applicable by all Mediterranean countries based on the indicative
thresholds and reference values presentéabie 2.

However following the evaluation of information provided by a number of countries and other
available informatia it has to be noted that the Mediterranean countries are using different
eutrophication assessment methods such as TRIX, Eutrophication scale, El, BiEAARetc. These

tools are very important to continue to be used as appropriate -aegiabal or ndonal levels
because there is a long term experience within countries which can reveal / be used for assessing
eutrophication trends.
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Indicators Monitoring Fact Sheets on Ecological Objective 5 : EutrophicatioBCOLOGICAL OBJECTIVE 05: Human - induced eutrophication is prevented,
especially adverse effects thereof, such as losses in biodiversity, ecosystem degradation, harmful algal blooms and oxyfieiemzy in bottom waters

Common Indicator Description of Assessment Method Guidelines Recommendations
Description Parameters Reference Methods /Additional Data needed
and/or Elements, QA/QC
matrix
Common Indicator 7, Total Nitrogen UNEP/MAP MED POL Guideline: *Units supporting the TRIX index, with
COP18 Indicator 5.1.1 (N emol/L), State and Temporal Trend | Eutrophication Monitoring Strategy | Mediterranean sulegional gecifics
Concentraion of key Nitrate Monitoring Programme of UNEP/MAP MED POL
nutrients in the water (NOs-N UNEP(DEC)
column emol/L)*, For coastal stations minimul MED WG.231/14
With Ecological Objective sampling 4/year,82 /year
5.1: Ammonium re-commended Reference Methods
Human introduction of (NH4-N Sampling and Analysis Techniques

nutrients in the marine
environment is not

emol / L) *

For open waters sampling
frequency to be determined

for the Eutrophication Monitoring
Strategy of UNEP/MAP MED POL

conductive to Nitrite on a sukregional level (MAP Technical Reports Series No
eutrophication (NO>-N following a risk based 163)

emol/L)*, approach
Pressure Indicator QA/QC:

Orthophosphate UNEP/MAP MED POL Inter

(P-PO,e mo | /

Total
Phosphorus?*,
Silicate
(Si0,e mo | / L

calibration exercises in agreement
with QUASIMEME

Common Indicator 7,
COP18 Indicator 5.1.1
Concentraion of key
nutrients in the water
column

Proposed Suindicator

Si:N, N:P, Si:P

Nutrient monitoring under
UNEP/MAP MED POL
State and Temporal Trend
Monitoring Programme

For coastal stations minimur

Guideline:

Eutrophicatie Monitoring Strategy
of UNEP/MAP MED
POLUNEP(DEC)MED WG.231/14

Reference Methods
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Common Indicator Description of Assessment Method Guidelines Recommendations
Description Parameters Reference Methods /Additional Data needed
and/or Elements, QA/QC
matrix
(COP18 Indicator 5.1.2) sampling 4/year,-82 /year | Sampling and Analysis Techniques
Nutrient ratios (silica, recommended for the Eutrophication Monitoring
nitrogen and phosphorus) Strategy of UNEP/MAP MED POL
where appropriate Simple mathematical (MAP Technical Reports Series No
derivation of ratios of 163)
nutrient concentrations
Common Indicator 8, Chlorophylli a UNEP/MAP MED POL Guideline: *Unit supporting the TRIX index, with

COP18Indicator 5.2.1
Chlorophylta

concentration in the water
column

With Ecological Objective
5.2:

Direct effects of nutrient
overenrichment are
prevented

State,Impact indicator

concentration in
seawater

State and’emporal Trend
Monitoring Programme

For coastal stations minimur

sampling 4/year,-82 /year
recommended.

Eutrophication Monitoring Strategy
of UNEP/MAP MED POL
UNEP(DEC)MED WG.231/14

Reference Methods

Sampling and Analysis Techniques
for the Eutrophication Monitoring
Strategy of UNEP/MAP MED POL
(MAP Technical Reports Series No
163)

UNEP/MAP MED POL Inter
calibration exercises in agreement
with QUASIMEME

Mediterranean subegional specifics

The indicative boundaries values for
chlorophylta determined in the
framework of MED GIG for the status
classes required by the EU Water
Framework Directive, namely between
fifigoodo and imode
tesed by norEU Mediterranean
countries to find out if they are relevan

Remote sensing techniques would be
useful tool for estimating chlorophyll
concentrations. On a regional scale th
remote sensing tool could be useful to
identify emerging problem aas

Pilot programmes are recommended tq
be carried out at the subgional scale tg
test the integration of remote sensing
with in situ data
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Chlorophylla
concentration in the water
column

measured as i.e..
Secchi depth or
according to 1SO
7027:1999 Water

Monitoring Programme

of UNEP/MAP MED POL
UNEP(DEC)MED WG.231/14

Reference Methods

Common Indicator Description of Assessment Method Guidelines Recommendations
Description Parameters Reference Methods /Additional Data needed
and/or Elements, QA/QC
matrix
Common Indicator 8, Water UNEP/MAP MED POL Guideline:
COP18 Indicator 5.2.1 transparency State and Temporal Trén Eutrophication Monitoring Strategy

column

With Proposed Sub
Indicator 5.3.1

Dissolved oxygen near the
bottom, i.e. changes due i
increased organic matter
decomposition and size 0]
the area concerned

Pressure,Impact indicator

Saturation (%)*

UNEP(DEC)MED WG.231/14
Reference Methods

Sampling and Analysis Techniques
for the Eutrophication Monitoring
Strategy of UNEP/MAP MED POL
(MAP TechnicalReports Series No.
163)

With Proposed Sub Quality- Sampling and Analysis Techniques
Indicator of Determination of for the Eutrophication Monitoring
Water Transparency wher Turbidity Strategy of UNEP/MAP MED POL
relevant (MAP Technical Repost Series No.

163)
State,Impact Indicator

ISO standard 7027:1999 Water

guality -- Determination of turbidity
Common Indicator 8, Dissolved UNEP/MAP MED POL Guideline: *Unit supporting the TRIX index as
COP18 Indicator 5.2.1 Oxygen State and Temporal Tmd absolute % deviation form saturation,
Chlorophylla concentration Monitoring Programme Eutrophication Monitoring Strategy | with Mediterranean specifics reflected
concentration in the water (mg/l) and of UNEP/MAP MED POL on subregional level

Daily variations of Dissolved Oxygen
Profiles in the critical season along wit
To and Salinity performed through
specific buoy applications
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Chapter Il
Contaminant chapter and related fact sheet
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II. MONITORING AND ASSESSMENT METHODLOGICAL GUIDANCE ON EOQ9:
CONTAMINANTS

1. Introduction

In most Mediterranean countries, the monitoring of concentrations of a range of chemical
contaminants in water, sediments and biota is undertaken in response to the UNEP/MAP Barcelona
Convention, its Lan@ased Protocol, UNEP/MAP MED POL monitoring prograes, international

(e.g. WFD) or national drivers. The scope and scale of this monitoring varies, but should be
considered as a base from which to introduce a greater degnaenadnisatiorbetween Contracting
Parties and to ensure that contaminants aaulices of importance within assessment sub regions are
covered by appropriate monitoring programmes. Biological effects monitoring is generally less widely
established in both national or international programmes, and the number of countries undertaking
such studies (and the intensity of the coverage) is much smaller. Therefore, it will be essential in
coming years to expand and develop further the use of biological effects methods to cover properly the
EO9.

GES under Ecological Objective 09 is achievecewltontaminants cause no significant impact on
coastal and marine ecosystems and human health. As the type and quantities of emissions have
changed and environmental legislation has led to reductions in pollution for certain substances and
areas, the morating of contaminants needs to be adapted and focused to address present and
upcoming risks that might affect the achievement of GES (GES). However coverage from current
national programmes is limited. Therefore, for pragmatic reasons, initial assesemé&mS under
Ecological Objective 9 will probably be based upon data of a relatively small number of contaminants
and biological effects, reflecting the scope of current programmes and the availability of suitable
agreed assessment criteria. Important kgweent areas over the next few years will include
harmonisation of monitoring targets (determinands and matrices) within assessmeedicod
development of suites of assessment criteria, integrated chemical and biological assesment methods,
and reviewof the scope of the monitoring programmes to ensure that those contaminants which are
considered to be important within each assessment area are included in monitoring programmes.
Through these, and other, actions, it will be possible to develop targeteéffective monitoring
programmes tailored to meet the needs and conditions within each assessmegibsub

A considerable amount of monitoring data from the past decades is available through the pollution
monitoring and assessmenr component of UNEZHH MED POL Programme under UNEP/MAP
Barcelona Convention. These data have been used e.g. for the identification of significant marine
contaminants and the development of monitoring strategies and guidance. With respect to
implementing the requirements thie Ecosystem Approach Process, there are considerable benefits to

be gained from taking advantage of monitoring data and information developed through the
UNEP/MAP MED POL Monitoring programme. Such actions include (1) the use of existing
experience in th design of monitoring programmes, (2) the use of existing guidance on analytical etc.
methods to inform technical aspects of ecosystem approach monitoring, (3) the use of existing
sampling station networks as a framework for ecosystem approach sangtiiugks, (4) the use of

existing statistical assessment tools and work on assessment criteria as the basis for assessments of
ecosystem approach data, (5) the use of existing data to describe the distributions of contaminants and
effects in the sea, and)(6 t he wuse of existing time series as
deteriorationo objective. The availability of
importance for the assessment of trends in pollutant concentrations.

Monitoring the pessure deriving from chemical contaminants over time and space is a basic
requirement for a quantitative assessment of the environmental status of the seas. Baseline assessments
are necessary in order to monitor trends and prevent deterioration. Manifdains need to be
proactive, not reactive and combined with risk assessments. Monitoring instruments and assessment
criteria need to be sensitive and comparable.
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While all Land Based Sources and Activiti€B§) Protocol substances should ideally be aered,

their monitoring in the marine environment might not be performed for all, due to the absence of
sources or the physicochemical characteristics of the substances. The availability of source
information is crucial to the selection of substancesronitoring.

In view of the adoption in COP19 of the UNEP/MAP Barcelona Convention Offshore PFotocol
Action Plan, the development and adoption of Mediterranean monitoring procedures and programmes
for offshore activities, is envisaged to take place in6202017 building, inter alia, on the Integrated
Monitoring and Assessment Programme of the ECAp.

Sampling a particular environmental compartment should be based on the anticipated pathway, fate
and effect of each pollutant. Each compartment of the mamnvironment (water, sediments, biota)
provides specific information about the pollution status, trends and sources of toxic substances.

The identification of pollution sources and how their associated inputs change over time is also
fundamental to assefise effectiveness of the pollution mitigation strategies and to direct the further
efforts needed to achieve GRENEP/MAP MED POL implements a periodic inventory of pollution
sources and loads from land based activities, in the framework of the LB&dPrantd the Strategic

Action Programme (SAP) to Address Pollution from Ldraded Activities (adopted in 1997 and
launched in 2000). The pollution sources database of UNEP/MAP MED POL holds 12,500 records of
pollutants loads from industrial and municipalusces reported by the countries on-ge&r period

(Data reported on 2003 and 2008). Each record indicates the emission of a substance for a given
activity sector and subector, in an administrative region and country. The database covers about 100
different substances or groups of substances and parameters according to national legislation and
country development specificities. However a restricted number of substances are common to almost
all national pollutant releases.

1. Monitoring Strategy for contaminants and effects (Applicable to all contaminants
related indicators, ie Common Indicators 1115)

1.1.The risk approach and precautionary principle

According to the risk approach monitoring needs to be carried out in coastal and marine areas where
chamical contaminants have been found to represent significant risks to the marine ecosystems, and
the data provided by the monitoring should serve the needs posed by the Ecosystem Approach process.
Monitoring should allow the necessary statistical data rtreats and longerm timetrend data
analysis. Early warning of upcoming issues, such as emerging contaminants, should eventually
become an integral part of the future monitoring systems.

The precautionary principle requires that, in doubt, protectieasures should be implemented. In
particular the marine environment is vulnerable due to possible accumulation of contaminants in the
specific food chains and the irreversibility of impact on its ecosystems.

1.2.Selecting locations for environmental monitorirg of contaminantsand biological effects

The grid of monitoring stations will depend on the purpose of the specific campaigns. Most
monitoring stations will be part of the UNEP/MAP MED POL monitoring schemes. It has been
recognized that the open and deep sea is much less covered by monitorisgitedih coastal areas.

% The Protocol for the Protection of the Mediterranean Sgainst Pollution from the Exploration and
Exploitation of the Continental Shelf and the Seabed and its Subsoil (Offshore Protocol). The Protocol entered
into force on 24 March, 2011 and according to the Offshore Action Plan Contracting Parties thabthave
already done so should endeavor to ratify the Protocol by 2017.
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There is a need to include within monitoring programmes also areas beyond the coastal areas in a
representative and efficient way, where risks warrant coverage.

A joint strategy for monitoring should include master stations, diged spatial spread and other
approaches, such as transect sampling, if applicable.

The selection of sites for the monitoring of contaminants and biological effects in the marine
environment is a direct function of the assessment of risks and the mangooipe:

A Areas of concern identified on the basis of the review of the existing information and linked to
UNEP/MAP MED POL and WFD assessments.

Areas of known past and/or present release of chemical contaminants.

Offshore areas where risk warrants cogergaquaculture, offshore oil and gas activity,
dredging, mining, dumping at sea...).

Sites representative in monitoring of other-baaed (shipping) and atmospheric sources.
Reference sites: For reference values and background concentrations.

Representate sensitive pollution sites/areas at sub regional scale.

Deepsea sites/areas of potential particular concern

To Io o Do Do Do

The selected sites should allow the collection of a realistic number of samples (e.g. be suitable for
sediment sampling, allow sampling a stiffint number of biota for the selected species during the
duration of the programme). Modelling tools can provide information for the best placement of
monitoring stations with respect to ocean currents and input pathways.

Contracting Parties should proeidheir proposed sampling locations and the reasons for monitoring.

It is essential that the monitoring strategies are being coordinated at regional and/or sub regional level.
Coordination with monitoring for other Ecological Objectives is crucial for-effsttive approaches.

The organization of cruises as a joint effort from different Contracting Parties might be an effective
option.

1.3 Geographic scale of monitoring and assessment

The geographic scale of monitoring for the assessment of GES for coamésnand their effects
depends on the specific conditions of an area that may influence the background concentration of
contaminants, including local mineralogy, inputs from rivers, hydrodynamic conditions, sediment
texture, etc. A risk based approach dtddee used in order to follow a screening procedure to decide
the areas to be assessed and monitored more frequently.

The areas where greater pollution pressure occurs could be divided into smaller areas for assessment
purposes and could be monitored more frequently than remote aradfacted marine waters.

Monitoring for the assessment of GES for totally anthropogemitaminants such as organochlorine
compounds, could be carried out on a regional scale, since the background concentration for these
contaminants is zero. However, local specificities in the production and use of these compounds
(pesticides and industtiaompounds) have created a difference between theegiins that has to be
considered.

Furthermore, although coastal levels of pollutants are mainly influenced by local processes (river
runoff, coastal hot spots), opsea biota and sediments are maimfluenced by regional or even
superregional pathways (atmospheric transport and deposition of pollutants emitted from remote
areas). The latter is also true for PAHSs.
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Based on the above, it could be appropriate to consider monitoring for assesegignal rGES
threshold for open sea and a different one for coastal zones.

For naturally occurring contaminants such as heavy metals in addition to the previous remarks, as
local mineralogy plays an important role in the definition of the GES threshot sietal deposits
are present in different Mediterranean locations, monitoring for the assessment of GES for heavy
metals may need to be carried out on a subdivision of theeglitn according to local characteristics.

For contaminants biological effects and occurrence of oil spills, monitoring for the assessment of GES
could be carried out on subgional or even regional level, provided appropriate information is
available.

Also, for pathogenic microorganisms in batpwater, monitoring for the assessment of GES could be
carried out on a sufegional or even local level due to the nature of microbiological contamination
(the impact is restricted to a relatively short distance from the pollution source due to the short
survival time of microorganisms in seawater).

1.4 Monitoring frequency

Monitoring frequencies will be determined by the purpose of the sampling effort. They can range from
shorter time scales for seasonally variable input, to large time scales for sedireembaitoring. For

trend determination the timescales will depend on the ability to detect trends considering the
variability in the whole analytical process and the number of replicates. It can be possible to decrease
the monitoring frequency in casesavh established time series show concentrations well below levels

of concern, and without any upward trend over a number of years. For multiannual parameters,
opportunities for joint organization between Contracting Parties and between or within Regiasal S
Conventions should be considered.

3. Development of assessment criteria for the definition of threshold limit values for
chemical environmental status monitoring of contaminants in order to be able to
determine the achievement of GES.

Report UNEP(IEPI)MED WG.394/Inf.3 on the development of assessment criteria for hazardous
substances in the Mediterranean presents a methodology to develop assessment criteria for the
definition of threshold limit values for contaminants, in order to assess the anbigvef GES in the
Mediterranean marine environment in relation to the Ecological Objective EQ9, in the framework of
the gradual application of the ecosystem approach for the management of human activities in the
Mediterranean, by MAP.

The report follows aelevant methodology developed by OSPAR, which proposes two threshold limits
to be defined in sedi ments and biota: TO to defi
threshold between acceptable (GES) and unacceptable environmentabosndit

Using Mediterranean data from the UNEP/MAP MED POL database and applying the OSPAR
methodology, the report presents an evaluation of the background concentrBtishsad the
background assessment concentratid®ids)* of trace metals (mercury, damium and lead) and
organic contaminants (chlorinated hydrocarbons and PAHs) in sediments and biota in the
Mediterranean basin.

Regarding the definition of BACs in Mediterranean sediments, the report states that it should be noted
that limited data was ailable and therefore more dated sediment cores from different areas are
needed in order to increase the confidence of the proposed values. Additionally, in order to further test

“Background assessment concentrationso (BACs) are sta
concentrations (BCs), which enable statistical testing of whether observedtcatiwes can be considered to be

near background concentrations. Observed concentratio
concentration is statistically significantly below the corresponding BAC
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if normalization is convenient for sediment particle variability, aluminum) @ld organic carbon

(OC) should be considered as mandatory parameters in the new MAP integrated monitoring
programme. There are already evidences from certain regions of the NW Mediterranean where it is
well demonstrated that normalization is not convenes these environmental factors are not well
correlated with cont aanal.reqah 22014).0 it githe dlso adcdssany 0 ( L e -
further investigate sub regional differences on sedimentation rate and geocomposition of the
sediments.

In order to define the relationship between BC and BAC, the report states that a statistical test is
required, taking into consideration the data variability of reported data on Certified Reference
Materials (sediment and biota) used by Mediterranean labistom proficiency tests and in inter
calibration exercises. At this stage a statistical test, as described in the text of the report, on the
UNEP/MAP MED POL monitoring programme is not yet available. Alternatively the report states that
OSPAR defined Hationships between BC and BAC for metals in sediments, fish and shellfish to
assess the BACs levels could be adopted. Thus, for sediments and shellfish BAC = 1.5 x BC, for fish
BAC = 2 x BC. However, that report states that it is recommended to perfgtatigtical test to
evaluate the precision of UNEP/MAP MED POL monitoring programmes (on a country basis).

Furthermore, the report states that considering the statistical evaluation of the UNEP/MAP MED POL
database performed in the report, and the largahiity in the concentration levels, it is essential to
perform a quality control examination of the datasets in order to better assess BAC values.

As regards the definition of Mediterranean Assessment Criteria for biota using the UNEP/MAP MED
POL databae, the report underlines that it is biologically inappropriate to evaluate absolute BC, BAC
and Environmental Assessment CriteiAC) metal levels in one species from the parallel levels of
even a close relative species. Therefore, BCs and BACs legedsoalculated / assessed in the report
generally according to OSPAR procedures.

The report states that in OSPAR assessments, some EACs have not been used mainly because they are
less than the OSPAR BACs. The EACs for Cd and Pb in sediment, Hg in mussels and Hg and Cd in
fish are below the corresponding BACs. In addition, the BCs a&f@sHor trace metals in sediments

are normalized to 5% aluminum whilst proposed EACs are normalised to 1% organic carbon. It has
been concluded by OSPAR that EACs for PAHs or trace metals in sediment and for metals or CBs in
biota cannot be used to deserithe threshold (T1) between acceptable (GES) and unacceptable
environmental conditions. Therefore, in cases where the EACs have not been recommended,
alternative approaches to appropriate criteria for the assessment of data on contaminant concentrations
in sediment and biota were applied (as shown in Table 9.1.):

A For the Transition (T0) which represents an assessment that concentrations should be at,
or close to, background concentrations, BACs are used by OSPAR.

A For the Transitions (T1), the assessm@iieria were the ERLs (Effects Range Lpvior
PAHs and trace metals in sediment.

A It is a demanding task to determine real EAC levels, generally and also according to
OSPAR documents. Therefore, until an appropriate approach becomes available for the
as®ssment criteria for metals in biota, the EC maximum acceptable dietary levels

® Effects range low (ERL) and effects range madiaRM) are specific chemical concentrations that are derived

from compiled biological toxicity assays and synoptic sampling of marine sediment. These numerical values are
sediment quality guidelines that were developed by Long and Morgan for the N&iesaiic and Atmospheric
Administration's (NOAA) National Status & Trends programme as informal tools in screening sediment. ERL
and ERM are considered guidelines to help categorize the range of concentrations in sediment at which effects
are scarcely obseed or predicted (below the ERL) and the range above which effects are generally or always
observed (above the ERM). These guidelines are used for screening sediments for trace metals and organic
contaminants
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(Commission Regulation (EC) No 1881/2006) were used by OSPAR (QSR 2010
assessment).

In addition, it has to be noted that there are experiences in the Mediterranean atoantiich ERL
has been adopted as threshold for T1 as it was not possible to hormalize for TOC in sediment due to
low TOC content.

Table 3. Transition points for assessing contaminants in sediments and biota applied by
OSPAR (OSPAR 2009).

Contaminant Transition Point Sediment Biota
Hg, Cd, Pb TO BAC BAC
Hg, Cd, Pb T1 ERL EC
PAHs TO BAC BAC
PAHs T1 ERL EAC
PCBs (individual| TO BAC BAC
congeners)

PCBs (individual| T1 EAC EAC
congeners)
S7CBs ICES To BAC -
S7CBs ICES T1 ERL -
Lindane To BAC BAC
Lindane T1 ERL EAC
HCB To BAC BAC
HCB T1 ERL -
pp-DDE TO BAC BAC
pp-DDE T1 ERL
UHCH TO - BAC
UHCH T1 ERL -
Dieldrin TO BAC -
Dieldrin T1 ERL

3.1. Forward procedure for monitoring the achievement of GES for contaminants in

the Mediterranean marine environment.
The recommendations and information presented in the report are proposed to be followed up/utilized
to establish a forward procedure for monitoring the achievement of GES for contaminants. This inter
alia would imply further work in segpate Contracting Party allocated expert groups, particularly for
updating the current BACs and setting EACs for contaminants in biota orragsabal level.

Until EACs are defined for the major substances of concern, -dotd@pproach could be adoptea

support monitoring for the assessment of GES: i) a threshold value for GES (BAC) could be set using
concentrations from relatively unpolluted areas on areglonal level and ii) a decreasing trend
should be observed from values representing the ldettgl of contaminants concentrations that are
above the background assess concentrations (BACs).. Thus, GES could be defined for toxic metals
(Hg, Cd, Pb), chlorinated organic compounds and PAHSs, for which monitoring data exist as a result of
running moiitoring programmes.
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Temporal trend monitoring

Marine monitoring implies the repetitive observing for defined purposes, of one or more elements of

the marine environment, according to prearranged spatial and temporal schedules using comparable
methodologies. The temporal trend monitoring starts with the objective to detect trends in
concentrations with the aim of monitoring the effectiveness of control measures taken at polluted sites.
Trends in pollutant or contaminant levels, in general, &rs@ consi dered as fAsta
pollution and are included in most of the regional monitoring programmes to provide inputs to the
assessments of the state of the marine environment.

Surface sediments and biota can be used for recognizing possilpperal trends of trace metals,
organochlorine compounds, PAHS, and those that are accumulated in these matrices in the marine
environment and, thus, can be an important tool for the assessment of the effectiveness of control
measures taken at the pollditeites and also for state assessment. However, data variability can be
influenced by several factors other than contaminant inputs, namely those associated with sampling
and the representativeness of the collected samples. In any case, the first ratjisrdraeavailability

of data series long enough, so that kbeign monitoring programmes are maintained in time.

In the 2005 review and analysis of UNEP/MAP MED POL Phase Ill Monitoring Activities (UNEP
(DEC)/MED WG 282/3) consisting of an evaluationtoé UNEP/MAP MED POL database for the
trend monitoring of contaminants it was concluded that the UNEP/MAP MED POL Phase Il
programme objectives preliminarily set, were not sufficient to achieve the temporal trend of any
selected contaminant for a selectgtg. The major reason for this was the various difficulties in data
analysis, especially when normalization was intended for reducing the variance of the data set by
taking into account the differences in morphology (e.g. sediment grain size) or coonp@sg. tissue

fat content) of the samples. Both the selected trace metals and the organic contaminamsgawill co
strongly with such factofs

A second aspect to be considered is the time span necessary for trends assessment.

In general, the first taporal trend evaluation using sessile marine organisms can be performed with
data sets of more than five years ongoing programmes. The use of sediments still require a longer time
span (>10yr) for evidencing and assessing significant variations. Howdtesr ten years of the
monitoring programme, certain countries still did not have valid and continuous data covering at least
five years.

The 2011 analysis of the trend monitoring activities and data for UNEP/MAP MED POL Phase Ill and
IV (UNEP (DEPI) MED3®&/Inf.5) concluded that though substantially improved after the last trend
data evaluation in 2009, some problems were identified mainly dealing with the lack of maintaining
the declared sampling strategy. The weakest part of the programme remains ttrandéta and
manipulation. To overcome these problems, the report states that involved countries are encouraged to
write a detailed programme manual where all issues regarding a successful programme achievement
would be addressed. Such a manual wouldutkl the programme objectives and a detailed
methodological approach to successfully maintain the programme over time (positioning, sampling,
methods, and data elaboration, exchange and presentation).

From the trend monitoring point of view the report ftdteat the best sampling strategy always leads
with attaining the best information on the sampling variance and with that a valuable determination of
the underlying trend. While it is advisable to avoid pooling whenever possible, the suggested strategy
for smaller organisms, mainly molluscs that are not always sufficient for all analyses, is t® use 3
samples with 15 pooled specimarsin any case a number of pooled specimens that guarantees the
necessary amount of sample to conduct all the chemicalsasalfyone sampled organism, mainly

® A revised manual for sediment sampling andigsis was adopted in 2006 (UNEP (DEC) MED
WG.282/Inf.5/Rev.1.)
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fish, provides enough sample for all analyses the use of from 15 to 25 (preferred) samples is suggested
if the underlying variances are not known. The sample should be collected in a length stratified
manner: divide thaize distribution in three or five classes (log scale and depending on sizet MG

cm; MB - 2 cm.) and sample the central one; the same size class should always be sampled.

4. Monitoring Biological Effects

Biological effects monitoring is considered as immportant element in programmes which aim to
assess the quality of the marine environment, since such monitoring aims to demonstrate links
between contaminants and ecological responses. Biological effects monitoring can thus be used with
the intention toindicate the presence of substances, or combinations of substances, not previously
identified as being of concern and to identify regions of decreased environmental quality.

Biomarkers include a variety of measures of specific molecular, cellular analplgysal responses

of key species to contaminant exposure. A response is generally indicative of either contaminant
exposure or compromised physiological fithess. The challenge is to integrate individual biomarker
responses into a set of tools and indicagable of detecting and monitoring the degradation in health

of a particular type of sentinel organism.

The use of biomarkers is relatively new when compared to traditional chemical monitoring. Even
today those biomarkers which are considered well whalgd often still lack historic track records

and simple data management adequate for routine risk assessment and monitoring. Some results were
produced in the last twenty years through individual research projects national or international
programmes in @rine waters (BIOMAR, BEEP, I00MO UNEP funded programme of Global
Investigation of Pollution of the Marine Environment). Despite the important principle underlying the
biomarker concept, that is, response should lead to ecological effects, therd few stkamples

where biomarker measurements have been directly linked to community level responses. However,
many examples revealing environmental problems, that is, acting as warning signals of potential future
problems, have been demonstrated in thé gesadeg De met ri o et &l-.mez2 ®a3;alM
2010; Fern8ndez et al., 2011).

Biological effects maitoring should be coordinated with the monitoring of chemical contaminants in
a costeffective manner, conducting field sampling, whenever possible, within the sarreaing

The integrated assessment (biological effect and chemical measurementd) cgimoprise only a
limited number of stations including at least:

1 Reference sites: For reference values and background concentrations

1 Areas of concern identified on the basis of the review of the existing information linked to
MED POL, WFD and MSFD assessnts

1 Representative sensitive pollution sites/areas at subregional scale

Strategy for sampling and analysis should include, whenever possible:

1 Sampling and analyses of the same tissues and individual/populations than chemical
monitoring

1 Sampling ofindividuals for biological effects from the same site/area as that used for chemical
analyses at a common time

1 Sampling sediments at the same time and location as collecting biota (i.e. fish)
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For all stations, biometrics (size/length, age), biologicapsttng parameters such as condition index
(mussels), condition factor, gonadosomatic index, hepatosomatic index (fish) and data on temperature,
salinity and oxygen dissolved of the ambient water should be also registered.

For an integrated biomarker datenagement, an Expert System has been developed at the University
of Piemonte Orientale, ItalyD{SAV) in the framework of theBEEP (Biological Effects of
Environmental Pollutants) EU programme. The function of the Expert System is to rank the level of
the pollutartinduced stress syndrome by integrating the data obtained from:

A Early warning biomarkers: i.e. sensitive biomarkers oésst, or of exposure, revealing the
effects of pollutants at the molecular and/or cellular level.

A Biomarkers of stress, suitable to reveal the development of the stress syndrome at the
tissue/organ level: i.e. histological biomarkers, but also biochericalarkers such as the
GST (Glutathione Transferase) test recently developed (i.e. evaluation of the GST released
from the cells and present in molluscan haemolymph).

A Biomarkers of stress at the organism level: i.e. biomarkers able to show that the stress
syndrome has decreased the mussel 6s capacity
(such as stress on stress response, scope for growth, gonad and gamete alterations, survival
index).

A good interpretation of the development of the stress syndrortteelgxpert system depends on the
possibility to utilize control samples for each assessment and biomarkers of stress able to integrate the
toxic effects of pollutants over a sufficient caging period. Among these, are those biomarkers that
show a trend chracterized by a continuous increase or decrease in the value of the selected parameter
(such as lysosomal membrane stability, lysosomal lipofuscin accumulation, lysosomal neutral lipid
accumulation, micronuclei frequency) in relation to an increase ircitpxiMoreover, the expert
system takes into account possible interferences among the different biomatéeeser, the
representation of the assessment does not maintain all of the supporting information, and it is not easy
to identify the causative detainands that may be responsible for the final result on the level of stress
syndrome. In addition, different stages of the assessment cannot be readily unpacked to a previous
stage to identify either contaminant or effects measurements of potentialrconsites contributing

to poor regional assessments.

Besides of expert system, different indexes have being developed to assess contalaiadnt

biological responses by combining results from different biomarkers such as Integrated Biomarker
ResponsgIBR) (Belaieff and Burgeot, 2002), the Health Assessment Index (HAI) (Adams et al.,

1993), the Bioeffect Assessment index (Broeg at al., 2005), and the Integrative Biomarker Index
(Marig-mez et al ., 2013) . Fur t h ble imbhe Mediterrdriednf er e n't
region to elaborate various typologies of data with the 5 classes approach, and to aggregate them in a
final evaluation, still based on the 5 classes discrimination (Benedetti et al., 2012).

Molluscs (mainly musseldvytilus sp.)and fish Mullus sp., Platichthys flesu&.., Zoarces viviparus,
Percasp.)from natural populationBave both been widely employed as sentinel organisms in routine
biomonitoring programmes, both at a national and an international level (UNEP/MAP UNEP/MAP
MED POL Biomonitoring Programme; OSPAR Convention, RAMOGE, etalihough some
subregional and national research projects have also been conducted in the past years using caged
mussels (RINBIO; MYTILOS, MYTIMED Project, etcExposure periods lasting seabmonths are
generally required to assess bioaccumulation of most persistent organic contaminants and to reveal
more subtle chronic effects on organisms. Although caged musseld can be used to assess certain early
biological effect responses, they cansabstitute the pollution biomonitoring programmes based on

the sampling of mussels from natural populations. As the experience have demonstrated, the use of
caged mussels for largeale biomonitoring programmes involves a higtmst monitoring strategy
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than the use of mussels from natural populations because at least, two field sampling campaings have
to be organised, and recovery of the cages is not guaranteed. The use of caged mussels for effect
monitoring can however be useful in shtmtm exploratoy environmental studies, e.g. around hot
spots.

While the use of fish in biological effects monitoring programmes, building on the key position of
these organisms in the trophic chain and their high commercial value is well established, their usage
alreadyin the initial stage of the monitoring programme on a regional level would present some
problems, including the difficulties encountered in caging experiments with fish as well as more
importantly the cost of sampling, caging, transportation. Howeveld fsampling to assess
contaminants levels in fish tissues could be integrated and coordinated with sampling of other fish
tissues (liver, blood, gonads, brain, etc) to implement in future the use of biological effects in fish
from natural populations insad of caging fish. Their inclusion in the integrated monitoring
programme thus is not foreseen in the initial phase, but could be envisioned afterwards..

Molluscs have been taken as the bioindicators of choice on the basis of their wide geographic
distribution, their straightforward availability in the field and through aquaculture, and their suitability
for caging experiments along coastlines. In the framework of UNEP/MAP MED POL Phase IV, it was
decided to apply a-er approach, using caged molluscs:

A the first tier would include a single biomarker, namely, lysosomal membrane stability, and
mortality;

A the second tier would include a whole set of biomarkers including acetyl cholinesterase
activity, micronuclei frequencies, lipofuscin accumulation, neuligtl accumulation, ,
oxidative stress, metallothionein content, peroxisome proliferation, lysosome to cytoplasm
ratio, and stress on stress.

An intercalibration exercise financed by UNEP/MAP MED POL was organised in 2010 by DiSAV
with the patrticipation of 11 Mediterranean laboratories from 8 countries (Croatia, Egypt, Greece, Italy,
Slovenia, Spain, Syria and Tunisia) and 3-Mediterranean loratories (Norway and UK, from the
OSPAR region). The results of the intercalibration exercise showed excellent performance of all
laboratories for the measurement of lysosome membrane stability and very good performance for the
measurement of metallothiiein content. Also a Training course on the measurement of two
biomarkers (lysosome membrane stability and micronuclei frequency) was organised in Alessandria,
Italy by DiSAV in 2010, with the participation of 15 scientists from 10 countries (Algeriati@€roa
Egypt, Greece, Italy, Morocco, Slovenia, Spain, Tunisia, Turkey) and with the contribution of
scientists from ICE®DSPAR (UK).

Based on the work already carried out, the results of the intercalibration exercises and the publication
of relevant paperby Mediterranean scientists involved in the UNEP/MAP MED POL programme on
biological effects monitoring, there is a network of laboratories in the Mediterranean region with the
capacity to carry out biomonitoring activities, in line with the new monigorequirements to be
defined in the framework of the Ecosystem Approach for the management of human activities in the
Mediterranean.

Of the second tier biomarkers proposexly the micronuclei frequency biomarker is able to indicate

the presence of genotoxic chemicals in the environment, espeitiallites heavily polluted by
polycyclic aromatic hydrocarbons, and in organisms that may also be considered as s@éthod.
growing concern over the presence of genotoxins in the sea, the application of cytogenetic assays to
ecologically relevant species offers the chance to perform early tests on health in relation to exposure
to contaminants. Acetylcholinesterase activity isoat effective biomarker of neurotoxic effects of
pollutants, especially pesticides, applicable with instrumentation available in the Contracting Party
laboratories. Its responsiveness has been demonstrated also to various other groups of chemicals
presentin the marine environment, including heavy metals, and hydrocarbons. Laboratory and field
studies have demonstrated the applicability of anoxic/aerial survival as an early warning indicator of
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contaminarinduced stress. The reduction of survival in airstoess on stress (SoS), is a simple]low

cost, wholeorganism response and can show pollytamtd uc e d alterations i n
physiology that render the animal more sensitive to further environmental changes. Bivalve molluscs

can survive for a longime in air, but individuals stressed by feposure to pollutants show greater

mortality than controls or individuals collected from a reference location. The method for determining

SoS in mussels has been applied routinely to both toxéqrdsed muséein laboratory studies and

mussels collected in national monitoring programmes from polluted environments and along pollution
gradients. Taking into account the number of samples to be analyzed and available facilities in the
Contracting Party laborat@s, the best number of further to these biomarkers to be gradually
introduced into the biological effects monitoring programme could be determined.

While recognizing that contaminagpecific techniques that cannot guarantee that measuring
responses withi marine organisms from natural populations are cuased to the exposure of single
specific contaminants, the most widely used specific technigue is the measurement of TBT effects
(imposex) on gastropods, where a cause and effect relationship has bedshedtalbhere is a
possibility to use available information for TBT thresholds for GES from other regions (Davies and
Vethaak, 2012) in order to propose similar effects thresholds for the Mediterranean.

In general the monitoring of contaminaetated biolgical effects should be coordinated with the
monitoring of chemical contaminants in a eeffective manner, conducting field sampling, whenever
possible, within the same tinfeame.

4.1. Assessing Biological Effects

In a similar manner toontaminant concentrations, ICES/OSPAR has proposed two/three categories to
assess the biological effects observed, by using two assessment criteria: BAC and EAC (Davies et al.,
2012). Assessing biomarker responses against BAC and EAC allows establistiieg@sponses
measured are at levels that are not causing deleterious biological effects, at levels where deleterious
biological effects are possible or at levels where deleterious biological effects are likely in the long
term. In the case of biomarkeo$ exposure, only BAC can be estimated, whereas for biomarkers of
effects both BAC and EAC can be established. However, unlike contaminant concentrations in
environmental matrices, biological responses cannot be assessed against guideline values without
consideration of factors such as species, gender, maturation status, season and temperature.

It is expected that in the forthcoming years, the scope of experts groups would be to prepare an
adapted manual establishing the BAC and when possible, the faonulEt EAC for selected
biomarkers in Mediterranean species.

One of the challenges in assessing the health status of organisms using assessment criteria is precisely
the strategy by which to integrate the multivariate results obtained. The approacly eezibped

by ICES was based on an assessment of single responses by assessment criteria, then scoring them in a
multi-step process to arrive at a final risk assessment (Davies and Vethaak, 2012).

5. Monitoring acute pollution events for the quantification of acute chemical spills,
specifically of oil and its products, but not excluding others (Common Indicator
13 Occurrence, origin and where possible extent of acute pollution events)

The UNEP/MARBarcelona Convention and its Prevention and Emergencyodtl aimat the

protection of the environment against oil and chemical spills with a coherent coverage and equal level

of protection for the entire Mediterranean Sea.. The Regional Marine Pollution Emergency Response
Centre for the Mediterranean S&REMPEC) is responsible for the prevention of, preparedness for

and response to marine pollution. In this regar
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Mediterranean Sea contains data on accidents causing or likely to cause pollution of theisea b
(since 1977) and by other harmful substances (since 1989).

While there should be no overlap or double work with existing provisions, the guidance on integrated
monitoring should here ensure that all aspects are being covered under the variowsrkantbat
monitoring information is exchanged between the networks and that potential for a cost effective
integrated monitoring is used.

The operational objective contains two different criteria:

Occurrence, origin, extent.

Impact on biota physicallgffected.

Monitoring efforts can therefore use the following methods for quantification:
Quantification of oil and other chemical spills and their size by observation and reporting.
Satellite radar images, plane observation and imaging approaches.

Backtrading of oil spills to their source by hind cast modelling.

Fingerprinting using chemical analysis (B4S) and comparison with possible sources.

To To o Do o Do Do

The organizational framework under which the monitoring of oil and other chemical spills is being

dealt withunder the UNEP/MAP Barcelona Convention is REMPEC. Mediterranean coastal States,
contracting Parties to the 2002 Prevention and Emergency Protocol to the UNEP/MAP Barcelona
Convention, committed themselves (Article 9 of the Prevention and Emergency Bratoodorm

each other, either directly or through the Regional Centre (i.e. REMPEC) on:

A all accidents causing or likely to cause pollution of the sea by oil and other harmful substances

A the presence, characteristics and extent of spillages of oil or b#renful substances
observed at sea which are likely to present a serious and imminent threat to the marine
environment or to the coast or related interests of one or more of the Parties;

A their assessments and any pollution combating actions taken sagewito be taken

A the evolution of the situation.

In relation to their obligations under the abovementioned Article 9 of the Prevention and Emergency
Protocol, at their Fifth Ordinary Meeting, the Contracting Parties to the UNEP/MAP Barcelona
Convention dopted the Guidelines For @mperation In Combating Marine Oil Pollution In The
Mediterranean (UNEP/IG.74/5, UNEP/MAP, 1987) which recommend Parties to report to REMPEC
at least all spillages or discharges of oil in excess of 100 cubic rfietres.

Article 18 of the UNEP/MAP Barcelona Convention Protocol for the Protection of the Mediterranean
Sea against Pollution Resulting from Exploration and Exploitation of the Continental Shelf and the
Seabed and its Subsoil, states that in cases of emergency the GantRacties shall implement
mutatis mutandis the provisions of the Emergency Protocol.

While Contracting Parties are under the obligation for the above monitoring, data submitted to
REMPEC is stil scarce. Thus the main aim during the Initial Phase oftdgrated Monitoring is to
strengthen monitoring efforts towards this already existing obligation.

At the same time, for the further development of the Integrated Monitoring and Assessment
Programme, it is recommended to analyse closer the links in dret@eeite pollution events and their

8 _http://www.rempec.org/admin/store/wyswiglmg/file/News/Forthcoming%20Meetings/MEDEXPOL2013/E
%20Reference%20Documents¥E20REMPEC%28%620Guidelines%20for%20€o0
operation%20in%20combating%20marine%20poll%20in#e%20med.pdf



http://www.rempec.org/admin/store/wyswigImg/file/News/Forthcoming%20Meetings/MEDEXPOL2013/E-%20Reference%20Documents/E-%20REMPEC%20-%20Guidelines%20for%20co-operation%20in%20combating%20marine%20poll%20in%20the%20med.pdf
http://www.rempec.org/admin/store/wyswigImg/file/News/Forthcoming%20Meetings/MEDEXPOL2013/E-%20Reference%20Documents/E-%20REMPEC%20-%20Guidelines%20for%20co-operation%20in%20combating%20marine%20poll%20in%20the%20med.pdf
http://www.rempec.org/admin/store/wyswigImg/file/News/Forthcoming%20Meetings/MEDEXPOL2013/E-%20Reference%20Documents/E-%20REMPEC%20-%20Guidelines%20for%20co-operation%20in%20combating%20marine%20poll%20in%20the%20med.pdf
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effects on biota and develop specif-Gcmas setss amkn
2010).

6. Monitoring of contaminants in fish and other seafood used for human consumption
(Common Indicator 14 Actual levels of contaminants that have been detected and
number of contaminants which have exceeded maximum regulatory levels in
commonly consumed seafoqd

Substances to be monitored

Monitoring of contaminants in biota used for human consumption only meagumgsninants in fish

and other seafood for which regulatory limits have been set in national and international regulations
for public health reasohsThe significance of an increase for specific contaminants in the marine
environment through trend analysshould be regarded as an important element for inclusion in
seafood monitoring. Similarly, when results from monitoring of contaminants in the marine
environment indicate a very low likelihood for elevated levels in fish and seafood for human
consumptionadditional monitoring on these commaodities is not justified.

Monitoring should at least consider the following contaminants for which regulatory levels have been
laid down: Heavy metals (lead, cadmium, and mercury), polycyclic aromatic hydrocadimiiss
(including dioxinlike PCBs). Additionally, further contaminants of relevance should be identified.

Species

The selection of the species to be used for monitoring should consider the following criteria:

Species more prone to biomagnifyfi@iocumudte specific classes of contaminants
Species representative of the different trophic levels or habitats

Species representative for entire (sub) region

Species representing consumer habits

Do To o Do

Moreover, in order to make monitoring results more comparable bet(saib) regions, it would be
advisable to select a limitéddumber of target species from the most consumed species of fish and
other seafood

Sample collection

Only unprocessed products should be sampled for this purpose. A key element wilhredyse
seafood in the sea from known locations. The monitoring of contaminants in seafood is executed by
the responsible authorities in charge, which often are different from the authorities implementing the
EcAp and its associated monitoring. Here, coafien with authorities and environmental institutions

in charge of health monitoring is strongly encouraged. Topics for coordination are:

A Providing information on the origin of the samples: Sampling of fish and seafood at retail
stage shall only be donehen all necessary conditions (e.g. avoid cross contamination,
traceability to (sub) region) can be guaranteed

A Exploring synergies in the monitoring of marine top predators

A Exchanging information on data, approaches and methodologies between environmental
monitoring institutions and human health risk related monitoring institutions

° A list of maximum levels for contaminants in foods set by the FAO/WHO Codex Alimentarius Commission
can be found dtp://ftp.fao.org/codex/Meetings/cccf/cccf7/cfONHFe.pdf



ftp://ftp.fao.org/codex/Meetings/cccf/cccf7/cf07_INFe.pdf
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7. Monitoring microbiological pollution (Common Indicator 15: Percentage of
intestinal enterococci concentration measurements within established standards)

Taking into consideration that the Mediterranean Sea continues to attract every year an ever increasing
number of international and local tourists that among their activities use the sea for recreational
purposes, the issue of monitoring for potential ohavlogical pollution is of particular importance.
Although the general situation has improved considerably in several parts of the region through the
establishment of sewage treatment plants and the construction of submarine outfall structures, the
matteris still of major concern in a number of areas and the quality of recreational waters needs
regular monitoring.

Revised Mediterranean guidelines for bathing waters were formulated in 2007 based on the WHO
gui del ines for nSaf e Rtexd eanidomanl tWeet eEC EDivr & ot
Waterso. The proposal was made in an effort to p
in the Mediterranean countries and to harmonize their legislation in order to provide homogenous data.

The valwes agreed for the Mediterranean region in COP 17 (Decision 1G.20/9 Criteria and Standards
for bathing waters quality in the framework of the implementation of Article 7 of the LBS Protocol,
(UNEP/MAP, 2012) are presented Tiable 4 andcould be used to dee GES for the indicator on
pathogens in bathing waters.

By definition monitoringfor the assessment of GES faathing waters is expected to be close to the
shore, but the threshold is valid on a regional level. Therefore, the category A or B valdekecou
defined as a GES threshold for intestinal enterococci in bathing waters in the Mediterranean.

Table 4. Water quality criteria for intestinal enterococci in bathing water

Category A B C D

Limit <100* 101- Up to 185** | >185**(1)

values 200*

Water Excellent | Good Sufficient Poor quality/

quality quality quality Immediate

Action

* 95t h percentile intestinal enterococci/ 100 mL
1,65 Q)
** 90th percentile intesthnat nt er ococci /100 mL (90th Percentil e=
arithmetic mean of the | ogl0 values; 0= calcul at

8. Quality Assurance and Quality Control of contaminants monitoring

The accuracy andomparability of the data collected is a key requirement for the assessment and
description of environmental status and for the assessment of anthropogenic influences and required
measures. Quality assuran€@X) and quality control@QC) measures ensureathmonitoring results of

stated quality are obtained across the Mediterranean Region and at any time.
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Much effort has been made by the MAP Secretariat so that the Contracting Parties would be in a
position to generate accurate data on marine contamindNgP/MAP MED POL will continue to
collaborate with the International Atomic Energy Agency and the specific Marine Environmental
Studies LaboratoryMESL), based in Monaco.

The MESL produces Certified Reference Materials (for trace elements and organgoucmls in
sediment and marine biota) and developgofitpurpose Recommended Analytical Methods for the
analysis of contaminants in marine samples. Also, in collaboration with Regional Organisations and
national authorities, MESL organises Proficiencyst6eand Training Courses on the analysis of
contaminants of concern.

9. Reference methods and guidelines for marine pollign monitoring under
UNEP/MAP MED POL

In the framework of the LBS Protocol, UNEP/MAP is assisting Mediterranean Contracting iParties

the assessment of the state of the marine environment and of its resources, of the sources and trends of
pollution and the impact of pollution on human health, marine ecosystems and amenities. In order to
assist the countries and to ensure that the alatiained through this assessment can be compared on a
world-wide basis and thus contributing to the Global Environmental Monitoring Sy&é&i$) of

UNEP, a set of reference methods and guidelines for marine pollution studies, covering technical
aspectsof monitoring, sample selection, preservation and analysis, have been developed and
recommended to be adopted by Governments participating in the Regional Seas Programme. The
methods and guidelines have been prepared in cooperation with the relevatisepduialies of the

United Nations system (WHO, FAO, IAEA, IOC) as well as other organisations and are tested by
competent experts. The Methods and Guidelines are periodically revised taking into account the
development of our understanding of the problefanalytical instrumentation and the actual need of

the users. The Marine Environment Laboratory of the International Atomic Energy Adagezy)(in

Monaco is responsible for the technicatardination of the development, testing and intercalibration

of Reference Methods.

The Reference Methods for the analysis of pollutants in water, sediment and biota, in the framework
of the UNEP/MARUNEP/MAP MED POL, can be found at www.unepmap.org (Document and
publications; Library Resources; Reference Methods)EBINIAP has recentlyupdaed selected
recommended methods to be used as appropriate for monitoring of contaminants in the marine
environment.
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ECOLOGICAL OBJECTIVE 09: Contaminants cause no significant impact on coastal and marine e®ystems and human health

Common Indicator DESCRIPTION Assessment Monitoring Guidelines, data and existing Recommendations
description Parameters and/or Method QA/QC /Additional work, data needed
Elements, Sampling and Analysis Reference Methods
matrix

Common Indicator | Hg, Cd, Pb, PCBS UNEP/MAP MED POL Stat¢ UNEP/MAP MED POL Programme for thq Further contaminants may be adc
11, COP18 indicator| halogenated and Temporal Tren{ Assessment and Control of following countries specificities and/(
number 9.1.1: pesticides  (aldrin| Monitoring Programme Pollution in the Mediterranean Region regional importance following a revie
Concentrations of | dieldrin, HCB, MAP Technical Reports Series No. 120 and assessment of LBS Protocol Priol
key harmful lindane, FEDDTS), | At least annually, for biota List of substances [such as another tr
contaminants in the | PAH. (for mussels at the pre QA/QC through UNEP/MAP MED metals, TBT, PBDE, etc.]

relevant matrix
(biota, sediment,

seawater)
With Operational
Objective of
(9.1. in COP18
Decision):
Concentration of

priority contaminantg
(as listed unde the
UNEP/MAP
Barcelona
Convention and LBS
Protocol) is kept
within acceptable
levels and does nq
increase

Pressuréndicator

In sediment and
representative biota
(bivalves i.eMytilus
galloprovincialig
fish i.e Mullus
barbatug. PAHs in
fish are not
considerd
representative.

Aluminum (AL) and
Organic
Carbon(OC)
measurements in
sediment for testing
normalization
purposes

pH in seawater to

measure

spawning period and for fish
at the nomspawning period)
and every 4 years for
sediments in low
sedimentation areas,
(annually for sediments in
high sedimentation areas
including estuaries and
harbaurs), at the most stable
hydrographic conditions.

POL/IAEA MESL

Sampling Analysis Reference Methods
listed in the Integrated Monitoring Guidang
document.

Specification of EAC required for trace

metals in sediment and biota and PAH in
sediments. Online expert group establish]
to develop BAC and EAC as appropriate

First estimates of background
concentrations for trace metals in
sediments and biota and PAHSs in
sediments are available from CP Nationg
Monitoring Programmes.

Common decision needed on whether to
develop methodology in order to include
monitoring of oil affected seabirds
(quantificaton, aimed at chronic oll
pollution events not acute ones).

Common decision needed on whether th
indicator only covers (a) the period since
the cutoff from data used for the
UNEP/MAP MED POL initial assessmen
(b) only the period from the start of the
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Common Indicator DESCRIPTION Assessment Monitoring Guidelines, data and existing Recommendations
description Parameters and/or Method QA/QC /Additional work, data needed
Elements, Sampling and Analysis Reference Methods
matrix
acidification ECAP monitoring programme; or (c) a

Monitoring of
contaminants in
seawater presents
specific challenges
and therefore
recommended to be
carried out on a
country by country
decision basis

longer time period, e.g. in view of the
interest to show the overall changes in tt
marine environment

Common Indicator
12, COP18 indicator
number 9.2.1:
Levels of pollution
effects of key
contaminants
where a cause and
effect relationship
has been
established

With Operational
Objective of 9.2
Effects of released
contaminants are
minimized

Impactindicator

Lysosomal
Membrane Stability
(LMS)  Tier 1
mandatory
biomarker on the
basis of the Zier
approach

Reduction of
survival in air or
Stress on Stress
(SoS) Tier 2
optional biomarker
on the basis of the
2-Tier approach.

| cetylcholinesterasi
(AChE) assay as a
method for

assessing neurotoxi

UNEP/MAP MED POL State

and Temporal

Trend Monitoring Programme

Sampling minimum annually

Or semiannually in

presspawning period (case of
mussels) and in nespawning
period (in case of fish)

MTS 120
UNEP/MAP MED POL State and Tempot
Trend Monitoring Programme

Sampling minimum annually or serannually
in the prespawning period in case of mussel

UNEP/RAMOGE: Manual on the Biomarkers
Recommended for the UNEP/MAP MED PQC
Biomonitoring

ProgrammeUNEP, Athens, 1999.

UNEP/MAP, 2005. Fact sheets on Marine
Pollution Indicators. WGUNEP(DEC) / MED
WG.264 / Inf.14.

Background document: stress on stress (So
in bivalve molluscsConcepci --n
G- mez and 1&ICBESHCodpérativen

Research Bport No 315.

Further biomarkers may be add
following countries specificities and/(
regional importance recommendation |
established by experts

Ache and Micronucleus assi
recommended to build the capacity
UNEP/MAP MED POL designate
laboratories for a periodf 3-4 years aftel
which consideration whether adopted
mandatory components of the UNEP/M/
MED POL ECAP Monitoring Programme

For AChe BAC and EAC should be
estimated for different geographical
regions and include the differences in
seawater ¢

Several studies have demonstrated that
Micronuclei baseline frequencies depenc
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Common Indicator
description

DESCRIPTION
Parameters and/or
Elements,
matrix

Assessment
Method

Monitoring Guidelines, data and existing

QA/QC

Sampling and Analysis Reference Methods

Recommendations
/Additional work, data needed

effects n aquatic
organisms. Tier 2
optionalbiomarker
on the basis of the
2-Tier approach.

Micronucleus assay
as a tool for
assessing
cytogenetic/DNA
damage in marine
organisms. Tier 2
optional biomarker
on the basis of the
2-Tier approach.
In bivalves (i.e.
musseldviytilus
galloprovincialig

Background document: Acetylcholinesterasg
assay as a method for assessing neurotoxic
effects in aquatic organisms

Thierry Burgeot, Gil
ForgetLer ay, L%cia Gui l
Mar t-&nme z , and HmIECHS

Cooperative Research Report No 315.

Background document: micronucleus assay
a tool for assessing cytogenetic/DNA damag
in marine organisms

Janina Bargiena, Bre
Rybakovas, ConGemei ,
Laura Andreikenaite, t8ven Brooks, and
Thomas Maedn ICES Cooperative Researct
Report No 315.

QA/QC through UNEP/MAP MED POL
Inter-

calibration exercises in agrement with
University of Piemonte Orientale Italy
(DISAV)

In ICES Cooperative

on water temperature.

Common decision needed on whether to
develop methodology (including deciding
on sentinel species) in order to include
monitoring for imposex in gastrogde for
the effect of TBT. Decission should be
taken after a period of several years whe
imposex data are starting to be available
for Mediterranean Region.

Common Indicator
13, COP18 indicator
number 9.3.1
Occurrence, origin

All accidents
causing or likely to
cause pollution of

the sea by oil ani

Quantification of oil and othe
chemical spills and their siz
by observation and reporting.

UNEP MAP Emergency Protocol Reporti
Guidelines available through REMPEC

Report available through REMPEC (POL

Contracting Parties would need to imprg
reporting of information to REMPEC ¢
part of their commitments under tl
Emergency and Prevention and Emerge
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Common Indicator DESCRIPTION Assessment Monitoring Guidelines, data and existing Recommendations
description Parameters and/or Method QA/QC /Additional work, data needed
Elements, Sampling and Analysis Reference Methods
matrix
(where possible, other harmfull Optional utilization of: REP) for reporting to REMPESpills in Protocols.
extent of significant | substances i Satellite radar images| excess o60m? For lower levels reporting

acute pollution
events (e.g. slicks
from oil, oil
products and
hazardous
substances) and
their impact on
biota affected by
thispollution

With Operational
Objective 9.3

Acute pollution
events are prevente(
and their impacts arg
minimized

Pressure, Impact
indicator

The presence,
characteristics and
extent of spillages
of oil or other
harmful substances
observed at sea
which are likely to
preset a serious
and imminent threat
to the marine
environment or to
the coast or related
interests of one or
more of the Parties;

Their assessments
and any pollution
combating actions
taken or envisaged
to be taken

The evolution of the
situation.

plane observation anq
imaging approaches
Backtracking of oil
spills to their source
by hind cast
modelling;
Fingerprinting using
chemical analysis
(Gas
Chromatography
Mass Spectrometry)
and comparison with
possible sources

should be at the discretion of the countries.
Sampling analysis, reference methods are
available through REMPEC/IMO.

Common indicator
14,

COP18 Indicator
9.4.1:

Actual levels of

Assessment of the results of
monitoring
executed/commissioned by tf
pertinent authorities

At least the
following

contaminants fol
which regulatory
levels have beel

responsible for health

Monitoring executed/commissioned by t
authorities responsible for health monitori
of contaminants in fish and other seafood u
for human consumption.

This type of monitoring was not included
under UNEP/MAP MED POL Phase IV.

It is recommended that to connect the
required monitoring data to the
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Common Indicator DESCRIPTION Assessment Monitoring Guidelines, data and existing Recommendations
description Parameters and/or Method QA/QC /Additional work, data needed
Elements, Sampling and Analysis Reference Methods
matrix

contaminants that | laid down: Heavy monitoring for cases for UNEP/MAP MED POL Database by the
have been detected | metals (Pb, Cd, Hg) which monitoring of Contacting Parties.
and number of PAH, dioxins| contaminants under indicator
contaminants which | including  dioxin | 9.1.1 (and possibly 9.2.1) In order to make monitoring results more
have exceeded like PCBSs) show cause for concern comparable between sutegions it would
maximum be advisable to select a limited number ¢
regulatory levels in target species from the most consumed
commonly species of fish and other seafood.
consumed seafood

A list of maximum levels for contaminen
With Operational in foods set by the FAO/WHO Codex
Objective 9.4: Alimentarius Commission can be found ¢
Levels of known ftp://ftp.fao.org/codex/Meetings/cccf/cccf]
harmful cfO7_INFe.pdf
contaminants in
major types of
seafood do not
exceed established
standards
Pressure, Impact
indicator
Common indicator | Intestinal Criteria and Standards for Bathing Waters in

15,

COP 18 Indicator
9.5.1:
Percentage of
intestinal
enterococci

measurements

enterococci in
seawater in bathing
and other
recreational areas

UNEP/MAP MED POL/WHO

Bathing and Recreational
Water Monitoring Programme

Sampling fortnightly in spring

and summer to autumn

the Mediterranean Region. COP 17 Decisiof
IG 20/9

QA/QC available through UNEP/MARIED
POL/ WHO

ISO 78992 based on membrane filtrati
technique or any other

approved technique
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Common Indicator DESCRIPTION Assessment Monitoring Guidelines, data and existing Recommendations
description Parameters and/or Method QA/QC /Additional work, data needed
Elements, Sampling and Analysis Reference Methods
matrix

within established
standards

With Operational
Objective 9.5:
Water quality in
bathing waters and
other recreational
areas does not
undermine human
health

Pressure, Impact

indicaotr
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Chapter Il

Marine Litter chapter and related fact sheet
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1. MONITORING AND ASSESSMENT M ETHODLOGICAL GUIDANCE ON EO10:
MARINE LITTER

1. Introduction

In the UNEP/MAP Barcelona Convention/LBS Protocol system, the monitoring of marine litter is
regulated both through the Regional Plan on Marine Litter management (herein after referred to as
MLRP), adopted by COP 18, 2013 and the COP18 EcAp DeciSibe latter specified the key
relevant marine litter ecological and operational objectives as well as a set of three ML state
indicators.

Article 12 of the MLRP provides for a Mediterranean Marine Litter Monitoring Programme, which
will be in synergy with the relevant international and regional guidelines including the relevant work
carried out under the EU MSFD.

The EcAp CorGest meeting ldein February 2014 adopted EcAp marine litter common indicators
(common indicators 1&7) and one candidate indicator (candidate common indicator 18).

Special attention was paid to two key relevant documents on marine litter monitoring namely the
UNEP Operational Guidelines for Comprehensive Beach Litter Assesqi@eershirest al.2009)and

the AGuidance on Monitoring of Marine Litter in
the European Union Task Group on Marine LittB8G ML). Both aforemationed documents were
presented as information documents UNEP DEPI (MED) WG 394. Inf.4 and UNEP DEPI (MED) WG

394. Inf.5 for the EcAp Coordination Group in September 2015

The recent overviews by UNEP (Cheshiteal, 2009), and by NOAA, (Opfeet al. (2012), are the

most comprehensive and useful overviews for monitoring methods on the coast. The UNEP overview
includes a comprehensive comparison of existing marine litter survey and monitoring methods and
protocols in which beach surveys were assessed. Mitte information included in the TSG ML
report for the monitoring of beach litter is taken from the UNEP Operational Guidelines for
Comprehensive Beach Litter Assessment (Cheshiral., 2009) and the NOAA Marine Debris
Shoreline Survey Field Guide (@pet al.,2012).

The objective of the AGuidance on Monitoring of
Member States with recommendations and information needed to implement harmonized monitoring
programmes for marine litter. The report ddses specific protocols and considerations to collect,

report and asses data on marine litter, in particular beach litter, floating litter, seafloor litter, litter in
biota and micrditter.

The TSG ML monitoring guidance document was developed througbllaborative programme
involving the European Commission, all EU Member States, the Accession Countries and Norway,
international organisations, including all the Regional Sea Conventions and other stakeholders and
Non-Governmental Organisations. The domnt should be regarded as presenting an informal
consensus position on best practice agreed by all partners. Dealing with a topic under development
through research efforts and by fast growing experience this guidance is regarded as a living document
to be regularly reviewed.

All the protocols suggested by TSVHL are aimed mainly at assessing environmental status and
environmental targets. All protocols can supply quantitative data, and allow the assessment of trends.
The beach litter protocol is also dgsed to identify sources by using a detailed list of identifiable
items, while other protocols can do this to some extent through their lists of items, but also by
modifying the sampling strategy (where and when to sample) to match the likely effepecidits
measures.

In their analysis of the protocols, the issue of compatibility and coherence has been important. Most of
the protocols proposed can be applied across the Regional Seas scale. However, some of the protocols
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for litter in biota cannot be &htical, for the simple reason that the proposed species do not all occur
across the Regional Seas.

A complete analysis of risk should ideally include quantitative knowledge of harm. An analysis of
harm will be a focus area for future work. In the evdrinsufficient quantitative data availability on

harm, the riskbased approach is chosen to be addressed by an assessment of where the amounts of
litter are likely to be highest or the type of litter which has the largest impact (e.g. microplastics).
Already in the selections of protocols a degree of-biaked approach is used. For example, it is
proposed to measure litter on the sea surface rather than in the whole water column, because pilot
studies indicate that litter quantities are higher on the seacs. Similarly, the protocols for
monitoring on the sea floor propose to assess where litter tends to accumulate (e.g. through pilot
studies or oceanographic modelling), and then to direct monitoring towards such areas. While there
may be problems to geralize the results from this kind of monitoring to other areas, such strategies
are in line with a rislbased approach.

As mentionedibove in the document, due to lack of experience on marine litter monitoring within the
UNEP/MAP MED POL programme, the Secretariat has developed the present working document
drawing largely on the above mentioned UNEP Operational Guidelines for Comgireh&each

Litter Assessment and on the Guidance on Monitoring of Marine Litter in European Seas.

2. Establishing a monitoring framework for marine litter in the Mediterranean

The COP18 EcAp Decision includes definitions of GES and targets for marine litter indicators. These
indicators refer to litter washed ashore or deposited on coastlines, litter in the water column, including
microplastics, and on the seafloor and littereisigd by or entangling marine organisms, especially
marine mammals, seabirds and marine turtles.

Fulfilling the monitoring requirements under the Regional Plan on Marine Litter and under EcAp is a
major undertaking, and resources for monitoring can oédld. Contracting Parties are, therefore,
faced with the decision of what to monitor, and whether it is essential to assess litter amounts, in all of
the environmental compartments mentioned above. It is then important to remember that these
different conpartments can indicate different pathways and sinks for marine litter, and do not
necessarily substitute each other.

Our present understanding of litter in the marine environment, which is based on information for only
a subset of these compartments,as sufficient to draw conclusions about the trends and amounts of
litter, in the various size categories, in the total marine environment. Biota indicators have a different,
but not less important, function: they give an indication of possible harm. Fudie the
compartments selected for monitoring should also provide information for the identification of
sources, not only in terms of the nature and purpose of the items, but also their original source (which
can be related to unsuitable or accidentapdsal), and the pathway through which the item entered
the marine environment. Again, this may vary among the different environmental compartments. At
the same time, it is acknowledged that the protocols/methods such as those listed in-tfle TSG
report fave different degrees of maturity, i.e. to what extent they are tested in the field, and are in
common use.

It is strongly recommended that Contracting Parties, which currently have plans to monitor only in a
subset of environmental compartments, to sigttt small pilot research or development projects in
other compartments. This would provide baseline data to make an informed decision about future, full
scale monitoring programmes. Without information on trends and amounts, in all the marine
compartmets, a riskbased approach to litter monitoring and measures is not possible.

A considerable number of citizens, communities (NGOs, civil society initiatives) and environmental
protection associations and institutes across the Mediterranean are alreaglyp#akin activities to
tackle marine litter. The aim would be to enable them to participate in a Mediterranean regional
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attempt to address marine litter issues as envisaged through the MLRP and to empower citizen
networks to help improve the evidencedaseded to reach the ECAp main objectives.

2.1. Some general considerations on spatial distribution of survey sites: site selection
strategies

The strategy used to select sites is partly a statistical/technical issue but foremost it is related to the
purpose of monitoring, a decision to be taken when a monitoring strategy is defined. The site selection
strategy has fundamental consequences tontbnitoring analysis, as has the selection of the survey
method. Monitoring programmes are not compatible or comparable if they use the same survey
methods, but different site selection strategies (e.g. special site selection on the basis of liitar pollut
levels, or a randomised selection of sites.)

Sites can be chosen individually because they have cehanacteristics and they represent what is
needed for the CPs (maritime pollution, characterization of sources,Tétis.)may be because they

are considered to have certain environmental or societal values. For example, a beach that has a high
number of visitors, because the beach is situated in a certain area, or simply because the site has heavy
litter loads. Usually, the site is revisited digisubsequent surveys to assess trends. The advantage of
this approach is that if several sites are chosen for sharing the same characteristics, the litter load they
receive is expected to be more similar than those chosen randomly and, thereforéattba valt be

less than those chosen randomly. With this in mind, the ability to detect statistically significant trends
will be increased. The main disadvantage of the strategy is that, as individual sites are chosen
deliberately for special featuresgthare therefore different from other sites. Hence they may be less
suitable for drawing conclusions about average litter levels etc. for a given region. It may add
difficulty in interpreting statistical results for technical and philosophical reasons.

Sites may be chosen randomly from a large number of possible sites, meeting certain criteria based
upon the method and the monitoring purpose. Sites may be revisited or chosen for each monitoring
occasion; the important issue is how they were selected firghplace, e.g. a random selection from

many possible sites. The main advantage of this strategy is that results can be extrapolated to other
possible sites, i.e. we can use the results to draw conclusions about larger areas. Nevertheless, the
variationamong sites can be high, making it difficult and costly to find statistically significant trends.

In practice, these two strategies are rarely used in their pure form. Instead a combination is used which

is sometimes referredsadamplaisng fisttrratte dy ee.d Siathelso m
are (more or less) randomly chosen. The criteria may include geographic, environmental, societal and
other factors. An example would be to choose sites that are close to harbours, to monitor effects of
palution from harbours, and/or sites that are situated in relatively remote areas, to monitscédege

pollution levels without strong influence from local sources. This is compatible with -bassd

approach. Priority should be given to monitoringgreonmes that measure environmental status and

trends, in sites where the risk of harm is greatest. The criteria for the site selection should then be
based on prediction of potential harm. Prediction of potential harm could be based on practical
knowledge of which environmental values are most sensitive to harm. However, the current
understanding of how different species or biotopes react to litter is insufficient, and should be further
researched. Another approach to harm may be based on aspects tlmatrateipc ul ar Iy fAval
society for other reasons e.g. economically, socially or environmentally. A third approach is to assume

that harm is more likely to occur in areas/environments where there is a lot of litter and select sites
based on screening nitwring to identify them. While this option may be practical and make sense in

terms of societal needs, it is important to remember that we do not know if statistical trends from such

sites are representative of other sites (probably not), but représemtoar st case0 scenari C

One way to make best use of limited resources is to take advantage of other studies and programmes
where | itter monitoring can be integrated (what
is to combine monitoring foritter on the sea floor with scientific trawling for fish stock biomass
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estimation (such as under the Mediterranean International Trawl Survey, MEDITS). In such a case, the
selection of sites is designed for the original monitoring programme purpose,paesergation of

other areas are already defined. Where use of such a scheme is made, it is important to analyse the
sampling strategy to assess if this is suitable for litter monitoring too.

For marine litter, a stratified, randomised sampling stratdwggre possible is advocated. Also, that the
purposes of the monitoring programmes define the criteria for selecting sites. Simplification is
necessary when resources are limited, and concentration of monitoring effort is the logical result.

Monitoring fortrend analysis: Statistical power or how many sampling stations are needed to detect a
change?

The ability of a monitoring programme to show a statistically significant trend or difference is called
statistical power. Statistical power is influenced bg tmagnitude of the trend, the variation among
replicates, and the number of replicates.

The magnitude of the trend is a characteristic of the combined effect of the environment and our (miss)
handling of litter. In that sense, the magnitude of the trerkpendent on the action we take against
litter. When designing a monitoring programme an important decision is related to the magnitude of
change we wish to detect. It is of course easier to detect a large trend than a small trend. The smaller
the magniide we want to detect, the more comprehensive the monitoring programme needs to be. If
the action plans to tackle marine litter aim at reducing litter amounts significantly, then monitoring
programmes can detect real changes.

The number of replicates isrsething that is easy to change given sufficient resources. Replicates, in
the case of litter trends, are a combination of monitoring sites and monitoring occasions. Using the
same amount of sites, the ability to detect a significant trend increases mathlti monitoring
programmes, which often are complex with multiple temporal and spatial layers, the actual number of
replicates is less easy to define.

The variation among replicates is a characteristic of the system studied. All biological systeras tend t
be very variable. To a certain extent, we can influence this by having well defined monitoring
protocols and quality assessments, to minimize the added variation due to handling. More important,
however, is the ability to decrease variation among dite#ntroducing criteria for the sampling, as
described in the section on site selection strategies above. This is not cutting corners or cheating, but it
is important to realize that the possibility to extrapolate tsampled sites decreases.

Common toall three factors influencing statistical power is that they are case specific. It is not
possible to give general advice on how many replicates are adequate, except to say the more the better.
Firstly, decisions about the purpose of a specific monitgpiraggramme, and what the sites should
represent have to be made. Then some estimate of variation is necessary. The data on variation should,
ideally, come from a pilot study using the same sites. Otherwise data from similar programmes can be
used. Only thercan calculations of statistical significance be made, and thus the required number of
sites for the monitoring programme be arrived at.

An important and encouraging fact is that it is of value to start a monitoring programme even if the
initial resourcesare limited. The initial data from monitoring can nevertheless be used for subsequent
trend analysis (albeit with reduced statistical power), but more importantly, the data collected can be
used to refine the design of the programme, including power atitng.

Power calculations for litter monitoring, using methods suggested in this report, have been made for
some protocols, e.g. the Seiad litter ingestion protocol applied to Fulmars.
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A possible challenge in monitoring of time trends of micropasicle

Microparticles in the marine environment may enter directly as such from synthetic textile fragments,
plastic particles used in cosmetic, or industrial cleansers, etc.), but they can also result from the
progressive fragmentation of larger pieces or gaineady present in the sea. If the former source is

the dominant, conclusions may be drawn from fluctuation of trends. If the latter is the main source it is
more problematic. Then it is possible to interpret increasing or decreasing trends as atnaft inpu
fragments or microparticles into the marine environment, when the increase may be caused by changes
in the rate of breakdown of larger particles, i.e. not caused by a change in the overall amount of marine
litter.

2.2.  Some general considerations regarding Quality Assessment/Quality Control
approaches and requirements

Since important decisions will be taken, based on the results obtained by monitoring programmes, it is
important that the data generated is of acd@etquality. In order to ensure the quality and integrity of
marine litter monitoring data, investment must be made in the cajmagitijng of national, regional

and local survey coordination and management.

The use of quality control and assurance messisuch as intaralibrations, use of reference material
where appropriate, and training for operators should accompany the implementation of adopted
monitoring protocols. These approaches should be developed in the context of dedicated research.

The valie of the monitoring programmes results can be enhanced where a standard list of litter items
is used as a basis for preparing assessment protocols. A isisbércategories of litter items has

been prepared by TSML. The use of appropriate field guislevith examples of each litter type will

assist survey team members (particularly volunteers) to be consistent in litter characterization. Such
field guides should be coupled to the master list of litter items, and be made available over the web to
increag consistency between survey teams working at remote locations.

The use of standard lists and definitions of items will enable the comparison of results between regions
and environmental compartments. Items can be attributed to a given source e.gs fishigqéng etc.

or a given form of harm e.g. entanglement, ingestion etc. The value of monitoring results can be
increased further by identifying the main sources of marine litter pollution, and the potential level of
harm that marine litter may inflictThis will enable a more targetientated implementation of
measures. Throughout the period 2@034, the TSAVL will further elaborate on approaches to link
detailed categories of items to the most probable source, and to other important strategiersarame
which can help design and monitor measures and UNEP/MAP may also benefit from this work.

3. Monitoring of litter washed ashore and/or deposited on coastlines (Common
indicator 16, Trends in the amount of litter washed ashore and/or deposited on
coastlines, ieBeach Litter)

3.1. Introduction to Beach Litter

The recent overviews by UNEP, in Cheshire et al. (2009), and by NOAA, in Opfer et al. (2012), are
the most comprehensive andeful overviews for monitoring methods on the coast. The UNEP
overview includes a comprehensive comparison of existing marine litter survey and monitoring
methods and protocols in which beach surveys were assessed (Cheshire et al., 2009).

Much of the inbrmation included in the Final Report of TSG ML is taken from the UNEP Operational
Guidelines for Comprehensive Beach Litter Assessment (Cheshire et al., 2009) and the NOAA Marine
Debris Shoreline Survey Field Guide (Opfer et al., 2012).
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When designing miane litter surveys it is necessary to differentiate between stastiieg surveys,
where the total load of litter is assessed during aafiheount, and the assessment of accumulation
and loading rates during regularly repeated surveys of the sameh stfebeach with initial and
subsequent removal of litter.

Both types of survey provide information on the amount and types of litter, however, only the
accumulation surveys provide information on the rate of deposition of litter and trends in litter
pollution. As the ECAP requires an assessment of trends in marine litter recorded on coastlines only
methods for the assessment of accumulation would be recommended.

The type of survey selected depends on the objectives of the assessment and on the rohtrétude
pollution on the coastline. A single survey method has been recommended BT ®En different
spatial parameters for light to moderately polluted coastline and for heavily polluted coastlines

3.2 Requirements of a harmonised protocol

The comprison of beach litter data between assessment programmes is the primary aim of a
harmonised protocol. Comparison is difficult if different methods, different spatial and temporal
scales, different size scales of litter items and different lists or catatijon of litter items recorded on
beaches are used within the Regional Seas

The type of survey selected depends on the objectives of the assessment and on the magnitude of the
pollution on the coastline. A single survey method is recommended by theVILS@ith different
spatial parameters for light to moderately polluted coastline and for heavily polluted coastlines.

Amounts of litter on the shore can be relatively easily assessed during surveys carried out by non
scientists using unsophisticated equgmtn Coastal surveys are thus a cost effective way of obtaining
large amounts of information. The litter deposited on the coastline can vary greatly between sites and
seasons, affected by hydrographical and geomorphological characteristics of thegaga\ailing

winds and currents, exposure of the beach to the sea) but also depending on the use of the coast (e.g.
larger amounts can be deposited during the tourist season or during special events). Therefore, coastal
surveys should focus on fixed sit@ghich fulfil the requirements of the protocol, and the timing of the
survey (i.e. season) should take into account the potential sources of litter to the site (e.g. flooding in
rainy seasons may increase the amounts). Sites can be placed far from knoves,sn order to

better reflect reference values for background litter pollution levels, or close to potential sources. By
using temporal trends for assessments, both of the survey strategies give important information for
managers.

3.2.1 Amounts,composition, distribution and sources of Beach Litter

Amounts of litter on the shore can be relatively easily assessed during surveys carried out by non
scientists using unsophisticated equipment. Coastal surveys are thus a cost effective way of obtaining
large amounts of information. The litter deposited on the coastline can vary greatly between sites and
seasons, affected by hydrographical and geomorphological characteristics of the area (e.g. prevailing
winds and currents, exposure of the beach todhg Isut also depending on the use of the coast (e.g.
larger amounts can be deposited during the tourist season or during special events). Therefore, coastal
surveys should focus on fixed sites, which fulfil the requirements of the monitoring protoctieand
timing of the survey (i.e. season) should take into account the potential sources of litter to the site (e.qg.
flooding in rainy seasons may increase the amounts). Sites can be placed far from known sources, in
order to better reflect reference values background litter pollution levels, or close to potential
sources. By using temporal trends for assessments, both of the survey strategies gitatimpo
information for managers.
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Trends in amounts of litter

The variation in the amount of litter presesn a given beach between surveys and the variation
between beaches, even in the same region, can be extremely large. This makes the identification of
trends difficult, especially taking into account seasonal variations. Moreover, as litter accumulates on
beaches, surveys should be carried out at regular intervals in time so that the accumulation periods are
approximately of the same length.

Composition of litter

The assessment of composition of litter is one of the great strengths of coastal asseAgintaited
assessment of litter composition provides information on potential harm to the environment and in
some cases on the source of the litter found. The assessment of composition must follow commonly
agreed categories in order to provide results lvaie comparable over larger regions.

Spatial distribution

Amount and composition of marine litter varies over geographical scales and reflects hydrographical
(e.g. currents, wave exposure, wind directions) and geomorphological (e.g. steepness of a shore,
amounts of inlets islands) characteristics of the coast. Hydrographical characteristics determine the
amount of litter accumulating in waters adjacent to the coast, whereas geomorphological
characteristics determine how much of this litter becomes washedea

Sources of marine litter

The source of litter found on the coast can be clearly identified for some litter items. These are mostly
items which originate from fisheries, or debris flushed down sewerage systems. Even with these items
some caution iseeded e.g. a fish box may originate from a fishing vessel or from a fishing port.

A comprehensive master list of items and categories has been developed within tML Tk
sources for some items need to be designated at a regional level, bedamlsesggissments of litter
on coastlines show that sources for a given item can be different between regions.

The master list will enable at least a rough estimate of the sources of litter found on coastlines, but it
should be evaluated in survey sitegiagt known local sources. If detailed information is required it
will, be necessary to carry out detailed research into the sources involved e.g. to identify between litter
deposited directly on the beach by tourists and litter arriving on the beacladijagent waters. In
addition drift analysis of litter in adjacent waters could provide valuable information on its
geographical origin.

3.2.2 Strategy for monitoring beach litter

Selection of survey sites

Ideally the selected sites should represi#ier labundance and composition for a given region. Not any
given coastal site may be appropriate, as they may be limited in terms of accessibility, suitability to
sampling (sand or rocks/boulders) and beach cleaning activities. If possible the critatiastauld

be used:

A A minimum length of 100m;

A Clear access to the sea (not blocked by breakwaters or jetties) such that marine litter is not
screened by anthropogenic structures;

A Accessible to survey teams year round, although some consideration needs to

A Ideally the site should not be subject to any other litter collection activities, although it is
recognized that in many parts of Europe large scale maintenance cleaning is carried out
periodically; in such cases the timing of psurvey related beactieaning must be known
such that litter flux rates (the amount of litter accumulation per unit time) can be determined.
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A Survey activities should be conducted so as not to impact on any endangered or protected
species such as sea turtles, sea birds or 8idise marine mammals orsensitive beach
vegetation; in many cases this would exclude national parks but this may vary depending on
local management arrangements.

Within the above constraints, the location of sampling sites within each zone shatidtified such
that samples are obtained from beaches subject to different litter exposures, including:

A Urban coasts may better reflect the contribution of-laaskd inputs;

A Rural coasts may better reflect background values for litter pollution levels

A Coasts close to major rivers, if downstream from the prevailing drift, may better reflect the
contribution of riverine input to coastal litter pollution.

Number of sites

At present there is no agreed statistical method for recommending a minimum nurshies dfat

may be representative for a certain length of coast. This depends greatly on the purpose of the
monitoring, on the geomorphology of the coast and how many sites that meet the criteria described
above are available. The representativeness oégugites should be assessed in pilot studies, where
initially a large numbers of beaches are surveyed. Subsequently, selection of representative beaches
from these sites should be made on the basis of a statistical analysis.

Frequency and timing of surveys

At least two surveys per year in spring and autumn are recommended and ideally 4 surveys in spring,
summer, autumn and winter. However, because of the large seasonal variation in amounts of litter
washed ashore, initially a higher frequency of surveys lmeayecessary in order to identify significant
seasonal patterns, which can then be considered when treating raw data-ferrfotrgnd analyses.

Preferably, the surveys for all participating beaches in a given region should be carried out within the
shatest timeframe possible within a survey period. Coordinators within these regions should try and
coordinate the survey dates between beaches. Furthermore a given beach should be surveyed on
roughly the same day each year if possible.

It should be kept irmind that circumstances may lead to inaccessible and unsafe situations for
surveyors: heavy winds, slippery rocks and hazards such as rain, snow or ice, etc. The safety of the
surveyors must always come first. Dangerous or suspicious looking items, suwainnaunition,
chemicals and medicine should not be removed. Inform the police or authorities responsible. If
working on remote beaches it is recommended to work with a minimum of two people.

Documentation and characterisation of sites

It is very importaih to document and characterise the survey sites. As surveys should be repeated on
exactly the same site the coordinates of the site should be documented.

Sampling unit

Once a beach is chosen sampling units can be identified. A sampling unit is a fixexd sEbeach
covering the whole area between the water edges (where possible and safe) or from the strandline to
the back of the beach.

A At least 1 section of 100m on the same beach, optimum 2 sections, are recommended for
monitoring purposes on lightly tmoderately littered beaches

A At least 2 sections of 100 m for heavily littered beaches (exceptionally 50m section with a
normalisation factor of up to 100m to ensure coherence)
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Permanent reference points must be used to ensure that exactly the sarticbsitmenitored for all
surveys. The start and end points of each sampling unit can be identified by different methods. For
example numbered beach poles could be installed at the site or easily identifiable landmarks could be
used. Coordinates obtained 6&PS are useful for identifying the reference beaches especially where
easily identifiable landmarks are lacking.

Units (quantification) of litter

Counts of items are recommended as the standard unit of litter to be assessadastlthe.

Collection and identification of litter items

All items found on the sampling unit should be entered on survey forms. On the survey forms, each
item is given a unique identification number. Data should ideally be entered on the survey form while
picking upthe litter. Collecting the litter first and identifying it later may alter numbers as collected
litter tends to get more entangled or broken.

Unknown | itter or items that are not on the sur\
b o x 0. rtdescsption of the item should then be included on the survey form. If possible, digital

photos should be taken of unknown items so that they can be identified later and, if necessary, be
added to the survey form.

A master list of litter categories ante@ms is included in the TS®IL Final Report. This master list
includes a list of categories and items to be recorded during beach litter sérvegiaced list for the
Mediterranean, MSFD and OSPAR compatible (see annex), that includes the most fitequent
found in Mediterranean beaches may be considered and more useful and practical for the field work.
This will also enable a coordinated and harmonized monitoring when operated by NGOs.

It has been strongly recommended to produce regional photo guides including pictures of all litter
items on the regional survey protocol. This will assist in the correct identification and allocation of
recorded items.

Size limits and classes of itemskte surveyed

There are no upper size limits to litter recorded on beaches.

The lower limit of detection, when walking a beach, is probably somewhere around 0.5 cm (plastic
pellets), however, it is doubtful that such small items can be monitored effecisiaty the standard
protocol for Marine Litteand in a repeatable fashion during beach surveys.

A lower limit of 0.5 cm in the longest dimension is recommended for litter items monitored during
beach surveys. This would ensure the inclusion of caps &iidigarette butts in any counts.

Removal and disposal of litter

Removal of litter should be carried out at the same time as monitoring the litter. Coupling removal
with monitoring ensures better accuracy of reporting and enables comparison ottitterutation

over time; It also has the added advantage of leaving a clean beach. It is important to note that only the
100m ref section(s) need to be monitored and cleaned. Further areas of a beach can be cleaned without
monitoring if surveyors/volunteergish to do so.

The litter collected should be disposed of properly. Regional or national regulations and arrangements
should be followed. If these do not exist local municipalities should be informed.

Larger items that cannot be removed (safely) by timeegors should be marked, with for example
paint spray (for marking trees) so they will not be counted again at the next survey.
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Many municipalities will have their own cleaning programme, sometimes regularly, sometimes
seasonal or incident related. Arrangents should be made with the local municipalities so that they
either exclude the reference beach from their cleaning scheme or they provide their cleaning schedule
SO surveying can be carried out a few days before the municipality will clean the beach.

Preferably a set time should be established for each beach between the date when the beach was last
cleaned and the date when the survey is carried out. It is advisable to contact the municipality before
starting a survey to obtain the latest informatimnbeach cleaning activities. Sometimes an incident,

for example a storm, will alter their cleaning programme.

3.3. Quality Assessment /Quality Control for beach litter

Based on the UNEP Guidelines (Cheshire et al., 2009), anytéomg marine litter asessment
programme will require a specific and focussed effort to recruit and train field staff and volunteers.
Consistent, high quality training is essential to ensure data quality and needs to explicitly include the
development of operational (field baeskills. Staff education programmes should incorporate
specific information on the results and outcomes from the work so that staff and volunteers can
understand the context of the litter assessment programme.

Quality assurance and quality control sholdd primarily targeted at education of the field teams to
ensure that litter collection and characterization is consistent across surveys. Investment in
communication and the training of the country/regional and local survey coordinators and managers is
thus critical to survey integrity.

The quality assurance protocol of Ocean Conser v:
(USA) required a percentage of all locations to be independertiyrveyed immediately following

the scheduled assessmentlitier (Sheavly, 2007). The collected litter from the follow survey

could then be added to that of the main collection and could be used to provide an estimate of the error
level associated with the survey.

3.4. Conclusion

In order to enable temporahd spatial comparisons within and across regions, standard litter survey
methods should, where possible, be applied at all levels (local to regional) and the assessment of its
composition follows agreed categories of items.

4. Monitoring of litter at sea (Common Indicator 17 Trends in the amount of litter
in the water column including microplastics and on the seafloor, scalled
Floating Litter )

Note: Because of the low occurrence of litter in midwater, it is recommenddbdhadicator focus
on surface and seafloor litter

4.1 Introduction to floating litter

There exists early documentation of the occurrence ofmeae objects, mainly plastic, floating at

sea (Venrick 1972, Morris, 1980). While significantiaes in waste management and disposal have
been taken, floating litter is still a concern. It poses a direct threat to fish, marine mammals, reptiles
and birds. Harm can occur through ingestion of whole items or pieces or by feeding on larger litter
items Entanglement can occur by floating bags, nets and other fishing gear. It can be assumed that
marine macro litter is a precursor of marine micro litter.
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4.2 Scope and key questions to be addressed

Monitoring of litter at open sea and on lotrgnsects, is not currently addressed as this requires
different approaches, in particular regarding the observation conditions provided by the ships used for
the surveys and regarding the possibility to monitor smaller items.

The fraction of litter undediscussion, includes floating items in the water column close to the surface,
as caused e.g. by the temporary mixing of floating particles under the water surface due to wave
action. Litter in the deeper water column is currently not recommended forergutinitoring and

should be subject of research efforts.

4.3 Existing approaches for visual shipbased observation of floating litter

HELMEPA (Hellenic Mediterranean Protection Association) uses a fleet of ocean going member
vessels on a voluntary bagsiso obtain monitoring data through
Institut is performing monitoring of floating litter in parallel with monitoring of marine mammals in

the northwestern Mediterranean Sea. UNEP guidance considers both sampling of amraugh &
dedicated observation pattern and transect sampling for monitoring of surface floating litter (UNEP,
2009).

4.3.1. Discussion of observation protocol elements

The observation of floating marine litter from ships is subject to numerous variables in the observation
conditions. They can be divided into operational parameters, related to the ship properties and
observation location.

The processing of the collectedormation, starting from the documentation on board, its
compilation, elaboration and further use should be part of a protocol in order to derive comparable
final results. The format should allow a compilation across different observing institute®asdar
regions. This would allow a plotting of floating litter distribution over time and thus finally allow the
coupling with oceanographic current models.

4.4 Strategy for monitoring of floating litter

4.4.1 Source attribution of floating marinetér

Due to the observation methodology, the source attribution for floating litter is challenging. The type
of marine litter objects can only be noted during very short visual observation. Therefore, in difference
to beach litter, it is likely that onigough litter categories can be determined.

The spatial distribution of floating marine litter instead gives, in combination about currents, and river
information indications about the physical source, i.e. the litter input zone and its pathway, which is
very valuable information about source strength and may help to design appropriate measures and
check their efficiency.

The monitoring of floating litter is very likely to be an iterative process during which in an initial
phase hot spots and pathways aremheined, while in an evolving monitoring programme selected
transects help with the quantification of trends.

4.4.2. Spatial distribution of monitoring

The monitoring of floating marine litter by human observers is a methodology indicated for short
trarsects in selected areas. In a region with little or no information about floating marine litter
abundance it might be advisable to start by surveys in different areas in order to understand the
variability of litter distribution. The selected areas shaunldude expected low density areasg(

open sea) as well as expected high density amgsdose to ports). This will help to obtain
maximum/minimum conditions and train the observers. Other selected argas €stuaries), in the
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vicinity of cities, in local areas of touristic or commercial traffic, incoming currents from neighbouring
areas or outgoing currents should be considered.

Based on the experience obtained in this initial phase, a routing programme including areas of interest
should therbe established.

4.4.3. Timing of floating marine litter monitoring

The observation of floating marine litter is much depending on the observation conditions, in
particular on the sea state and wind speed. The organization of monitoring must be desiloyh to

take this into account and to-sehedule observations in order to meet appropriate conditions. Ideally
the observation should be performed after a minimum duration of calm sea, so that there is no bias by
litter objects which have been mixeda the water column by recent storms or heavy sea.

The initial, investigative monitoring should be performed with a higher frequency in order to
understand the variability of litter quantities in time. Even burst samplieg,high sampling
frequency ove short period, might be appropriate in order to understand the variability of floating
marine litter occurrence.

For trend monitoring the timing will depend on the assumed sources of the litter, this ean be
monitoring an estuary after a rain periodthe river basin, monitoring a touristic area after a holiday
period.

The timing of the surveys will also depend on the schedule of the observation platforms. Regular
patrols of coast guard ships, ferry tracks or touristic trips may offer frequent wpiges which thus
also allow the use during the needed calm weather conditions.

4.5. Visual monitoring of floating litter

The reporting of monitoring results requires the grouping into categories of material, type and size of

litter object. The approc f or cat egories of floating litter i
l i sto with the categories for other environment
the TSGML. This allows cross comparisons.

The categories of items for #iting litter should be, as far as practical, consistent with the categories
selected for beach litter, seafloor litter and others. There are limitations to this, but in principal the
derived data should allow a comparison across different environmentpbhdamnts, in particular
between beach and surface floating litter. Therefore the list of item categories that should be adopted
for floating litter corresponds to the Master List of items. For the practical use during the monitoring
the list has to be anged by object occurrence frequency so that the data acquisition can be done in
the required short time. Tablet computer applications for facilitating the data documentation are under
development.

As floating litter items will be observed but not collettéhe size is the only indicative parameter of
the amount of plastic material that it contains. The size of an object is defined here as its largest
dimension, width or length, as visible during the observation.

The lower size limit for the observatiorssdetermined by the observation conditions. These should be
harmonized so that a lower limit of 2.5 cm can be achieved. That size appears to be reasonable for
observati omnfofppomtiaseshtye® and is in |ine wi th th
denotes that observations not achieving this minimum size limit cannot be recommended.

For reporting purposes size range classes must be introduced as visual observation will not permit the
correct measuring of object sizes. Only the estimation ofctasses is feasible.
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The size determination/reporting scheme should enclose the following classes:

T 257 5cm
T 5-10cm

T 107 20cm
T 207 30cm
T 307 50cm

While also wider size range classegg(2.5 10cm, 1030cm, 3050 cm) could be utilized, it will be
important that a common approach is used, as the data will be combined in common data bases. The
test phase of implementing a monitoring protocol should allow the determination of overall accepted
and final size range classes. The upper size limit will have to be determined by statistical calculations
regarding the density of the object occurrence in comparison to transect width, length and frequency.
In coherence with the beach litter surveys gpar limit of 50 cm is here provisionally proposed. It

has to be evaluated in experiments and from initial data sets if items larger than 50 cm should be
reported, as their relevance in the statistical evaluation of data from short and narrow coastds trans
might be questionable.

4.6. Visual monitoring of floating litter

A harmonized approach for the quantification of floating marine litter by-lsf§ed observers has
been developed by the TS It has the scope to harmonize the monitoring of ff@amarine litter:

91 Inthe size range from 2.5 to 50 cm,

Observation width needs to be determined according to observatiop, set
It is planned for use from ships of opportunity,

It is based on transect sampling,

It should cover short transects, and

Also record necessary metadata.

=A =4 -4 4 =4

4.6.1. Observation

The observation from shigsf-opportunity should ensure the detection of litter items at 2.5 cm size.
The observation transect width will therefore depend on the elevation above the sea, the ship speed
and theobservation conditions. Typically a transect width of 10 m can be expected, but a verification
should be made and the width of the observation corridor chosen in a way that all items in that transect
and within the target size range, can be seen. Talleb&bw provides a preliminary indication of the
observation corridor width, with varying observation elevation and speed of vessel (kn = knot =
nautical mile/h). The parameters need to be verified prior to data acquisition.

The ideal location foobservation will often be in the bow area of the ships. If that area is not
accessible, the observation point should be selected so that the target size range can be observed,
eventually reducing the observation corridor, as ship induced waves migheriatevith the
observations. An inclinometer can be used to measure distances at sea (Doyle, 2007).
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Table5:Wi dt h of fobservation corridoro based on obs

reviewed)
Observation Ship speed 2 knots { 6 knots =11.1 km/h| 10 knots = 18.5 km/h
elevation above seg 3.7 km/h
Im 6m 4m 3m
3m 8m 6m 4m
6m 10m 8m 6m
10m 15m 10m 5m

The protocol will have to go through an experimental implementation phase during which it is applied
in different sea regions by different institutions, its practicality is tested and feedback for definition of
observation parameters is provided.

The obsevation, quantification and identification of floating litter items must be made by a dedicated
observer who does not have other duties contemporaneously. Observation for small items and
surveying intensively the sea surface leads to fatigue and condgdwenbservation errors. The
transect lengths should therefore be selected in a way that observation times are not too long. Times of
1 h for one observer could be reasonable, corresponding to a length of a few kilometres.

4.6.2. Reporting ofmonitoring results

A harmonized reporting of monitoring results is crucial for the comparison of data. The data output
from the application of the protocol, when using a computer interface, is a list -o&fgeenced

objects according to a list of categs. The use of a portable computer device for documenting
marine floating litter has clear advantage over paper documents. A specific application, based on the
TSG -ML protocol for the monitoring of floating macro litter will be developed by JRC and field
tested within the PERSEUS project.

It is not uncommon that floating litter items appear grouped, either because they have been released
together or because they accumulate on oceanographic fronts. The reporting system should
acknowledge this and forese&vay to report such groups. The occurrence of such accumulation areas
needs to be considered when evaluating the data.

For floating marine |l itter the unit of reportin
different categories and size st®s. They can then be aggregated at different levels for providing
overview data.

Along with the litter occurrence data, a series of metadata should be recorded, including geo
referencing (coordinates) and wind speed (m/s). This accompanying dataleiathal evaluation of
the data in the correct context.

4.6.3. Quality assessment/Quality control

The widespread acquisition of monitoring data will need some kind ofantaparison or calibration

in order to ensure comparability of data between different areas and over time, for trend assessments.
Approaches for this should be developed and implésderiThis can be hands (eyie®m) training

courses with comparisons of observations. Such events should be organized at Regional level with
further implementation at national scale.
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A methodology for calibrating observation quality by artificial targetasynbe devised through
research efforts.

4.6.4. Equipment

The equipment used for the monitoring of floating litter is very limited. Besides the transportation
platform some instruments may facilitate the work:

A A system for visually marking the obseroat area,

A GPS for determination of ship speed and geographical coordinates,

A A tablet PC (with GPS) for documenting the results (including a dedicated
application/program),

A A system for training and calibrating size classification.

4.6.5. Implemenation of the TS@GVIL Protocol

The finalization and wide acceptance of the protocol proposed by NG will require an
experimental testing period during which observation parameters and reporting approaches are being
studied on a wide range of ships andditions, covering different regional seas. This can be achieved
through the ECAP implementation process and through dedicated activities in research projects, such
as PERSEUS. Resulting data can be used for adjusting the protocol. Once the protoatepgaram

such as standardized size ranges, categories and observation conditions are confirmed, a final version
can be prepared. The final protocol should be widely disseminated and accompanied by activities for
its implementation. Training courses and wudqss can contribute to the harmonized acquisition of
comparable datasets.

4.7, Other methodologies

Open sea surveys

While the proposed protocol is aiming at coastal surveys, there are also approaches for monitoring of
litter from large, seagoing vessels. While covering large areas, these surveys face considerably
different observation conditions and therefore diffemdgervation protocols.

Aerial surveys

The opportunistic use of aerial surveys (e.g. for marine mammal observation/monitoring) has been
considered. The minimum size of observed objects is at ca. 30 cm, therefore this approach might be
adequate to the siZeaction above 30 cm considered by the TRG.

Net tow surveys for macro litter

Physical sampling of floating macro litter requires large net openings operated at the sea surface.
Given the density of larger macro litter items occurrence this would eesjiginificant dedicated ship

time and specific equipment. This method is applicable for floating micro litter. There should be
methodological research on how to cover the size range between 5 mm and 2.5 cm, which is very
relevant to ingestion by marine béo

Riverine litter monitoring

While not envisaged in the current litter monitoring framework, the THG protocol is equally
well applicable for the monitoring of floating litter on rivers as an indication of a potential source of
loads of litter tahe marine environment, by observation frbridges or similar platforms.
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New methodologies

Closely related to the monitoring by human visual observation is the monitoring through image
acquisition by digital camera systems and their subsequent arahisigmge recognition techniques.

Such is the Sealittercamera, which is being developed by the EC JRC, a system being temporarily
deployed on Costa Crociere cruise ships in the Western Mediterranean Sea (Hanke, 2011, publication
in preparation).

4.8, Condusions

Key messages to the ECAP implementation process:

The monitoring of floating marine litter in selected coastal transects is recommended
Monitoring Marine Litter suspended in the middle water column is not recommended
Monitored sizecategories should include a range covering relevant small items
Monitoring of floating litter should follow a specific protocol agreed on a Regional scale
within the ECAP/UNEP/MAP MED POL monitoring implementation process

To o o Do

5. Seafloor Litter (Common Indicator 17, Trends in the amount of litter in
the water column including microplastics and on the seafloor)

5.1. Introduction to seafloor litter

The most common approaches to evaluatefleea litter distributions use opportunistic sampling.

This type of sampling is usually coupled with regular fisheries surveys (marine reserve, offshore
platforms, etc.) and programmes on biodiversity, since methods for determining seafloor litter
distributions (e.g. trawling, diving, video) are similar to those u®edbenthic and biodiversity
assessments. The use of submersibles or Remotely Operated Vehicles (ROVSs) is a possible approach
for deep sea areas although this requires expensive equipment. Monitoring programmes for demersal
fish stocks, undertaken as paftthe Mediterranean International Bottom Trawl Surveys (MEDITS),
operate at large regional scale and provide data using a harmonized protocol, which may provide a
consistent support for monitoring litter at Regional scale on a regular basis and witliC Al
requirements.

5.2.Scope and key guestions to be addressed

For shallow waters, the monitoring of litter on the seafloor may not be considered for all coastal areas
because of limited resources. In these areas the strategy is to be determinedcoyteacting Party

at national level, depending on the priority areas to be monitored. Opportunistic approaches may be
used to minimize costs. Valuable information can be obtained fregoimg monitoring of benthic
species in protected areas, during pipelcamera surveys, cleaning of harbours and through diving
activities. Additional monitoring might have to be put in place to cover all areas creating a consistent
monitoring network. The sampling strategy should enable the generation of good detd#,ahd

order to assess most likely sources, the evaluation of trends and the possibility of evaluating the
effectiveness of measures. The FBIG proposes simple protocols based on existing trawling surveys
and two alternative protocols based on diving amdeo imagery which fit with the ECAP
requirements and support harmonisation at Regional level, if applieeh@itionally.

Trawling (otter or beam trawl) is an efficient method for large scale evaluation and monitoring of sea
floor litter. The monitorig strategy for sefloor can efficiently be based on -@going monitoring
already developed at Regional level. It must be noted, however, that the geomorphology may impact



UNEP(DEPI)/MED WG.41717
Annex Ill, Appendix 2
Page54

the accumulation of litter in the seafloor and some sampling restrictions in raas @mcompatible

with trawling) may lead to underestimation of the quantities present. Designhing and developing an
adequate monitoring programme will have to take account of these limits. Existing fisheries stock
assessment programmes are covering megidRal Seas.

Only some countries will have to consider deep sea areas in terms of monitoringladiskter. The

strategy is to be determined by each Contracting Party at national level, depending on affected areas
but previous results indicate thaiority should be given to coastal canyons. Protocols based on video
imagery are the only approaches to monitor deep sea areas. These protocols are based on the use of
(ROVs)/submersibles. As litter accumulates and degrades slowly in deep sea watatSyesarm
evaluation will be sufficient.

5.3 Monitoring the shallow seafloor (<20m)

The most commonly used method to estimate marine litter density in shallow coastal areas is to
conduct underwater visual surveys with SCUBA/snorkelling. These surveys are best based on line
transect surveys of litter on the géaor, which is derived frodtUNEP (Cheshire, 2009). The protocol

is actually in use for evaluation of benthic fauna. It requires SCUBA equipment and trained observers.
Only litter items above 2.5 cm are considered, between 0 and 20 m (to 40 meters with skilled divers).

5.3.1. Tedhnical requirements

Frequency

The minimum sampling frequency for any site should be annually. Ideally it is recommended that
locations are surveyed every three months (allowing an interpretation in terms of seasonal changes).

Transects

Surveys are condusd through 2 line transects for each site. Unbiased dbsaggd inference requires
allocating the transects randomly in the study area or on a grid of systematically spaced lines randomly
superimposed. However, with a modased approach like density e modelling (DSM), it is not
required that the line transects are located according to a formal and restrictive survey sampling
scheme, although good spatial coverage of the study area is desirable. Line transect are defined with a
nylon line, marked eary 5 meters with resistant paints, that is deployed using a diving reel while
SCUBA diving.

Individual litter within 4 m of the line (half of the widihWt - of the line transects) are recorded. For

each observed litter item, when possible, the correipgriine segment of occurrence and its
perpendicular distance from the line {yor the estimation of detection probability, measured with the

use of a 2 m plastic rod), and litter size category (wi) are recorded. The nature of the bottom/habitat is
aso recorded. The length of the line transects vary between 20 and 200 m, depending on the depth,
the depth gradient, the turbidity, the habitat complexity and the litter density (Katsavenakis, 2009).
Results are expressed in litter density (itemis/nitems/ 100 ).

Detectability

In distance sampling surveys, detectability is used to correct abundance estimations (Katsavenakis,
2009). The standard software for modelling detectability and estimating density/abundance, based on
distance sampling surveyis,DISTANCE (Thomas et al., 2006).
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5.3.2. Use of volunteers in shallow waters surveys

Recreational and professional scuba divers can provide valuable information on litter they see
underwater and they are uniquely positioned to support benthic litter monitoring efforts. They can
access, have the skills and the equipment needed to catleatdr and share information about litter

they encounter underwater. Many dive clubs and dive shops organize underwateps|eaiten in
partnerships with NGOs or local governments. Many of these events, when managed, can be a
valuable source of inforni@an and possibly be a part of a regular survey, monitoring or even
assessment efforts while using volunteers.

For some Contracting Parties use of volunteer divers might be a good opportunity for -svetkbow

litter monitoring but standardization and émmity with common methodologies and tools such as
those propose by TSML should be achieved. Fixed sites, common frequency and sampling
methodology can be easily established by each Contracting Party and training, material distribution
etc. can be achied relatively easily when partner NGOs or research institutions are involved.

5.4 Monitoring the Seafloor (20-800m)

From all the methods assessed, trawling (otter trawl) has been shown to be the most suitable for large
scale evaluation and monitoring (@bkrg, 1995, Galgani et al., 1995, 1996, 2000). Nevertheless
there are some restrictions in rocky areas and in soft sediments, as the method may be restricted and/or
underestimate the quantities present. This approach is however reliable, reprodudtlimg all
statistical processing and comparison of sites. As recommended by UNEP (Cheshire, 2009), sites
should be selected to ensure that they (i) Comprise areas with uniform substrate (ideally sand/silt
bottom); (ii) consider areas generating/accumulatitigrli (iii) avoid areas of risk (presence of
munitions), sensitive or protected areas; (iv) do not impact on any endangered or protected species.
Sampling units should be stratified relative to sources (urban, rural, close to riverine inputs) and
impactal offshore areas (major currents, shipping lanes, fisheries areas, etc.).

General strategies to investigate seabed litter are similar to methodology for benthic ecology and place
more emphasis on the abundance and nature of items (e.g. bags, bottlefgiastics) rather than

their mass. The occurrence of international bottom trawls surveys such as MEDITS
(Mediterranean/Black Sea) provide useful and valuable means for monitoring marine litter. These are
using common gears depending on region (MEDIES in the Mediterranean) and provide some
harmonized and common conditions of sampling (20 mm mesB03@in tows, large sampling
surface covered) and hydrographical and environmental information (surface & bottom temperature,
surface & bottom salinjt surface & bottom current direction & speed, wind direction & speed,
swell direction and height). More than 20 sampling units are sampled within each region as
recommended by UNEP (Cheshire, 2009).

Therefore, the TS@GIL strongly recommends using #e ongoing and continuous programmes to
collect data on marine litter in the siaor. This will enable to compare data from one country to
another and to evaluate transnational transportation.

5.5 Technical Requirements

The protocol of the TS®AL for sanpling and trawling margins (28600m) has been standardized for
each region:

Mediterranean and Black Seas

For the Mediterranean Region, the protocol is derived from the MEDITS protocol (see the protocol
manual, Bertran et al., 2007). The hauls are positidollowing a depth stratified sampling scheme

with random drawing of the positions within each stratum. The number of positions in each stratum is
proportional to the surface of these strata and the hauls are made in the same position from year to
year.The following depths (10 50; 507 100; 100i 200; 200i 500; 500- 800 m) are fixed in all
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areas as strata limits. The total number of hauls for the Mediterranean Sea is 1385; covering the
shelves and slopes from 11 countries in the Mediterranean.

The haul duration is fixed at 30 minutes on depths less than 200m and at 60 minutes at depths over
200m (defined as the moment when the vertical net opening and door spread are stable), using the
same GOC 73 trawl with 20 mm mesh nets (Bertran et al, 2005aamoling between May and July,

at 3 knots between 20 and 800 m depth.

Detecting trends

Consistency of results is based on sampling strategy and monitoring efforts. Long term monitoring of
litter on the sea floor has been performed in Spain and Fransema cases such as the margins of
gulf of Lion (France), trends studies (70 Stations, deptBOfin,) indicated a statistically significant
decrease [Abundance (40 = 0.038 x (Year) + 1.062 (R2 =0.36)] enabling the measurement of 15%
decrease in 15 years

However, Power Analysis of IBTS related sampling by Cefas indicates that detection of a 10% change
over 5 or 10 years is unlikely without massive sample sizes. However, 50% changes over 5 or 10 years
look to be readily detectable with current desigreedaon fish stock surveys such as IBTS.

Data recording and Management

Templates for data recording have been integrated in MEDITS Manuals . Data on litter should be
collected on these templates using items categories such as those listedlfmwr$eepared by TSG

ML. Other elements from the haul operations should be also recordeeke MEDITS for the
Mediterranean/Black Sea.

Data on litter should be reported as items/ha or items/km2 before further processing and reporting.

5.6 Litter cateqories for Seafloor

As marine litter degradation is affected by light, oxygen and wave action, the persistence of marine
litter on the sea floor and deep sea floor is increased with notable outcomes on the nature of litter
found. Another important factor influencing the corsition of benthic litter is related to the type of
activity. Typically, the analysis of sources indicated the importance and differences between ship
based litter, as in the Southern North Sea, and land based litter such as in the Mediterranean. The
definition of categories will have to take this in account when defining a protocol. Although marine
litter is strongly affected by transportation, fishing has been shown as a main source of litter in some
fishing or aquaculture grounds. Similarly specific tymésmarine litter were also found in areas
affected by tourism, around beaches, as in the Mediterranean Sea. This may affect the strategy for
monitoring selected areas, such as shallow waters.

A standardized litter classification system has been defimethénitoring the sea floor by TSKAL.

The categories were defined in accordance with types of litter found at regional level, enabling
common main categories for all regions. The main categories have a hierarchical system including sub
categories. It comders 4 main categories of material for the Mediterranean (wood, paper/cardboard,
other, unspecific). There are various subcategories for a more detailed description of litter items. Other
specific categories may be added by Contracting Parties and adddiescription of the item may
provide added/alue, as long as the main categories andcsiégories are maintained. Furthermore,

the weight, picture and note of potential attached organisms may further complement the classification
of items.

Other pararaters

Site information and trawling sampling characteristics such as date, position, type of trawl, speed,
distance, sampled area, depth, hydrographical and meteorological conditions should be recorded
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Datasheets should be filled out for each trawl andnpited by survey. If multiple counts
(transects/observers) are run at any given site then a new sheet should be used for each trawl shot.
After each survey data must be aggregated for analysis andngport

5.7. Complementary seafloor monitoring i Video camera

Largescale evaluations of marine litter in the deepfkear are scarce because of available resources
to collect data. Special equipment is necessary including ROVs and/or submersibles that may be very
expensive to operate, especially in deepaeas.

Towed video camera for shallow waters (Lundqvist, 2013) or ROVs for deeper areas are simpler and
generally cheaper and must be recommended for litter surveys. There are some available protocols
where litter is counted on routes and expressetbaskim, especially when using submersibles/ROVs
at variable depths above the deep sea floor (Galgani et al., 1996) however technology enables the
evaluation of densities trough vid@magery using a standardized approach especially for shallow
waters.

5.8 Quality Assessment /Quality Control for sedfloor litter

Several Contracting Parties from UNEP/MAP MED POL have indicated they will use their fish stock

surveys for benthic litter monitoring. This is considered to be an adequate approach although
quartities of litter might be underestimated, given restrictions in some areas. The adoption of a
common protocol will lead to a significant level of standardization among the Contracting Parties
countries that apply this type of sampling strategy.

Data on liter in shallow sedloor are collected through protocols already validated for benthic species.

Until now, no quality assurance programme has been considered for litter monitoring onfthersea

For MEDITS, sampling data are collected in the DATRA$Hase and patrticipate in data quality
checking for hydrographical and environmental conditions. This process may also support quality
insurance for data on litter. Currently, there aregoimg discussions on how to organize and
harmonize a specific systeto collect, validate and organize data through a common platform,
enabling the review and validation of data. MEDITS has included litter data to be analysed within a
specific subgroup.

5.9. Conclusions

Considering opportunities to couple monitoring efforts may be the best approach to monitor litter on
the sedloor.

There may be other opportunities to couple marine litter surveys with other regular surveys
(monitoring in marine reserves, offshore platiis, etc.) or programmes on biodiversity.

6. Litter ingested by or entangling marine organisms, especially mammals, marine
birds and turtles (Litter in Biota, Candidate Common Indicator 18, Trends in
the amount of litter ingested by or entangling marine organisms focusing on
selected mammals, marinebirds and marine turtles)

Note: Due to the availability of protocols and the state of knowledge, it is recommended that the
indicator focus on the sea turGaretta caretta
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6.1. Scope and key questions tbe addressed

In the North Sea, an indicator is available, which expresses the impact of marine litter (OSPAR
EcoQO). It measures ingested litter in Northern Fulmar and it is used to assess temporal trends,
regional differences and compliance with a set target for tadglepecological quality in the North Sea

area (Van Franeker et al., 2011). A combined protocol is proposed WLS@hich can be used for
seabirds in general, e.g. to be applied in regular monitoring for shearwaters in parts of the
Mediterranean.

Howeve alternative tools are needed for the Mediterranean Sea. On the basis of available information
and expertise, a monitoring protocol for marine litter in sea turtles with focus on relevant parameters
for application in the Mediterranean is proposed by MIGThe approach taken for the development

of the protocols for ingestion consists of the application of the same categorization of marine litter for
all ingestion studies of vertebrates. The applied standard categories follow the existing fulmar
methodolog, in which a number of plastic categories is counted, and weighted as a unit.

Additionally further knowledge is being compiled on the occurrence of entanglement events in marine
organisms. Based upon these findings a harmonized protocol for the asseasfsiineruse of plastic

litter as nesting material and associated entanglement mortality in birds breeding colonies including
shearwater is proposed by the TSI for immediate application.

Entanglement in beached animals, entanglement in live animalsrgathan in relation to seabird
nests), ingestion of litter by marine mammals, ingestion of litter by marine invertebrates and research
on food chain transfer are reflected in the final report of the-W&GHowever only ingestion of and
entanglement in arine litter by marine mammals are considered by the -W&Gfor further
development whereas the other aspects are crucial issues for research but not suitable to be
recommended for wide monitoring application at this stage.

6.2. Seabirds

The methodologyof the tool proposed by the TS@L follows the OSPAR Ecological Quality
Objective (EcoQO) methods for monitoring litter particles in stomachs of northern fulmars (Fulmarus
glacialis). The stomach contents of birds beached or otherwise found dead aremsedure trends

and regional differences in marine litter. Background information and the technical requirements are
described in detail in documents related to the fulmar EcoQO methodology. A pilot study evaluating
methods and potential sources of biess conducted by Van Franeker & Meijboom (2002). Bird
dissection procedures including characters for age, sex, cause of death etc. have been specified in Van
Franeker (2004). Further OSPAR EcoQO details were given in OSPAR (2008, 2010a, b) and in Van
Frander et al., (2011a, 2011b).

Related marine compartments:

Seabirds like fulmars or shearwaters are feeding on the surface of the sea. Therefore the water column
and especially the water surface is the marine compartment addressed when quantifyinghiter in
stomachs of fulmars.

6.2.1. Technical requirements

Bird corpses are stored frozen until analysis. Standardized dissection methods for Fulmar corpses have
been published in a dedicated manual (Van Franeker, 2004) and are internationally calibiated

annual workshops. Stomach content analyses and methods for data processing and presentation of
results were described in full detail in Van Franeker & Meijboom (2002) and updated in later reports.
The methodology has been published in peer reviagihtific literature (van Franeker et al., 2011a,

b). For convenience, some of the methodological information is repeated here in a condensed form.
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At dissections, a full series of data is recorded to determine sex, age, breeding status, likely cause of
death, origin, and other issues. Age, the only variable found to influence litter quantities in stomach
contents, is largely determined on the basis of development of sexual organs (size and shape) and
presence of Bursa of Fabricius (a gldiké organ pogioned near the end of the gut which is involved

in immunity systems of young birds; it is well developed in chicks, but disappears within the first year
of life or shortly after). Further details are provided in Van Franeker 2004.

After dissection, stontds of birds are opened for analysis. Stomachs of Fulmars have two 'units":
initially food is stored and starts to digest in a large glandular stomach (the proventriculus) after which

it passes into a small muscular stomach (the gizzard) where hardereprains can be processed
through mechanical grinding. For the purpose of most-effsttive monitoring, the contents of
proventriculus and gizzard are combined, but optional separate recordings should be considered where
possible.

Stomach, contents areretully rinsed in a sieve with a 1mm mesh and then transferred to a petri dish

for sorting under a binocular microscope. The 1 mm mesh is used because smaller meshes become
easily clogged with mucus from the stomach wall and with 4@moains. Analyses usj smaller

meshes were found to be extremely time consuming and particles smaller than 1 mm seemed rare in
the stomachs, contributing little to plastic mass.

If oil or chemical types of pollutants are present, these may baasupled and weighed before
rinsing the remainder of stomach content. If sticky substances hamper further processing of the litter
objects, hot water and detergents are used to rinsedteziah clean as needed for further sorting and
counting under a binocular microscope.

Litter Categorie$ source related information

In the Fulmar EcoCO, stomach contents are sorted into categories, and this categorisation is followed
for marine biota moitoring ingestion in seabirds, marine turtles and fish.

The ful mar categorisation of st omach codkeent s | s
filament, foamed, fragment, other) or other general rubbish or litter characteristics. ddtsuse in

most cases, particles cannot be unambiguously linked to particular objects. But where such is possible,
under notes in datasheets, the items should be described and assigned a litter category number using as
master |ist, stutohdaesetbpedMbygtehelLlITSG ML group.

For each litter category/subcategory an assessment is made of:

1) incidence (percentage of investigated stomachs containing litter);

2) abundance by number (average number of items per individual), and

3) abundance by ass (weight in grams, accurate to 4th decimal)

Because of potenti al variations in annual dat a,
average for all data from the most recery B a r period, in which the av

a v e r vehigteiricludes individuals that were found to have zero litter in the stomach.

As indicated, EcoQO data presentation for Northern Fulmars is for the combined contents of glandular
(proventriculus) and muscular (gizzard) stomachs. Results of age groupenalened except for
chicks or fledglings which should be dealt with separately. Potential bias from age structure in samples
should be checked regularly.

Size range
In the fulmar monitoring scheme, stomach contents are rinsed over a sieve with mesh ibrnon pr
further categorisati on, counting and weighing.

Unpublished data on particle size details in stomachs of fulmars show that a smaller mesh size would
not be of use because smaller items have passethe gut.
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Spatial coverage

Dead birds are collected from beaches or from accidental mortalities such dsdongtims;
fledgling road kills etc. (for methodology see Van Franeker, 2004).

Survey frequency

Continuous sampling is required. A samplee of 40 birds or more is recommended for a reliable
annual average for a particular area. However, also years of low sample size can be used in the
analysis of trends as these are based on individual birds and not on annual averages. For reliable
conclwsions on change or stability in ingested litter quantities, data over periods of 4 to 8 years
(depending on the category of litter) is needed.

Maturity of the tool
The method is mature and in use.
Regional applicability of the tool

The tool is applicaldl to the regions where fulmars occur; for similar seabird species such as any of the
family of the tubenoses, the methodology can follow this approach. This could for example be applied
to shearwater species occurring in the Mediterranean Sea.

6.2.2. Quality Assessment /Quality Control

The methodology referred to in this tool is based on an agreed OSPAR methodology which has been
developed over a number of years with ICES and OSPAR and which has received full quality
assurance by publication in peewimved scientific literature (Van Franeker et al., 2011a). The
EcoQO methodology has been fully tested an implemented on Northern FElmhaigus glacialis
including those from Canadian Arctic and northern Pacific areas. All methodological detaile can
applied to other tubenosed seabirds (Procellariiformes) with no or very minor modifications. Trial
studies are being conducted using shearwaters from the more southern parts of the north Atlantic and
Mediterranean. In other seabird families, methodg hwve to be adapted as stomach morphology,
foraging ecology, and regurgitation of indigestible stomach contents differ and can affect
methodological approaches.

Trend assessment

In the Fulmar EcoQO, statistical significance of trends in ingested litter, i.e. plastics, is based on linear
regression of lsiransformed data for the mass of litter (of a chosen category) in individual stomachs
against their ye atrendsfare defined as derived from all déteRover the odt
recent 16year period. The Fulmar EcoQO focuses on trend analyses for industrial plastics, user
plastics, and their combined total.

6.3. Sea turtles

The stomach contents of stranded Loggerhsssdturtles Caretta caretta (Linnaeus, 1758) are used to
measure trends and regional differences in marine litter. A recent pilot study evaluating methods and
potential sources of bias was conducted during 2012 by ISPRA-IBEMR Oristano, Stazione
Zoologca Napoli; University of Siena, University of Padova, ArpaToscana.

Related marine compartments

Caretta carettafeeds in the water column and at the seafloor. Therefore these two marine
compartments are addressed when quantifying litter in the stomac$isanfled Loggerhead sea
turtles.
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6.3.1. Technical requirements

The Loggerhead sea turtgaretta carettas a protected species (CITES Appendix 1), therefore only
authorized people can handle them.

Upon finding the animal, its discovery shouldrieported to the main authorities and the operation of
coordinated with the local authorities (depending on national law). Based on initial observations and if
possible stildl at the place of di scoveryag S 0me
Sheet. The animal should be transported to an authorized service centre for necropsy. In case the body
is too decomposed, the integrity of the digestive tract should be assessed before disposal at the
licensed contractor. If the necropsy cannot be ahroiet immediately after recovery, the carcass
shouldbefrozenal 6 A C, in the rehabilitation facility.

Before the necropsy operation, morphometric measurements should be collected and recorded on an
appropriate Data Sheet. External examination of ti@a should be conducted, including inspecting

the oral cavity for possible presence of foreign material. The methodology suggested in the TSG ML
report could be followed to carry out a dissection of the animal to expose the gastrointestinal system
(GI).

The following sampling procedure of Gl contents can be applied to any section of the GlI: the section

of the GI should be placed in a graduated beaker of adequate siagighed on electronic balance
(accuracy of N 1g). Temandtsecantertsemptiadinto B¢ beakér withthd b e
help of a spatula, followed by the record of the net weight and volume of the content. The section of
the GI should be observed and any ulcers or any lesions caused by hard plastic items should be
recorced.

The contents should be inspected for the presence of any tar, oil, or particularly fragile material that
must be removed and treated separately. The liquid portion, mucus and the digested unidentifiable
matter should be removed, by washing the contesitts freshwater through a filter mesh 1 mm,
followed by a rinse of all the material collected by the filter Lmm in 70% alcohol and finally again in
freshwater. The retained content should be enclosed in plastic bags or pots, labelled and frozen, not
forgdting the sample code and corresponding section of the Gl. Finally, the contents can then be sent
for analysis.

NOTE: If the contents are stored in liquid fixative, note of the compound and the percentage of
dilution should be noted and communicated tostld in charge of further analysis.

For the analysis of the contents of the GI, the organic component should be separated from any other
items or material (marine litter). The fraction of marine litter should be analysed and categorised with
the help ofa stereemicroscope, following the approach used in the protocol for ingestion in birds
(Van Franeker et al., 2005; 2011b; Matiddi et al., 2011) and using a Standaisheata

The fraction of marine litter should be dried at room temperature and theiorga f r acti on at
Both fractions should be weighted, including the different categories of items identified within the
marine litter fraction. The volume of the litter found should also me measured, through the variation of
water level in a graduatedeéker, when the items are immersed without air. If possible, different
categories of Afoodd should also be identified.
bags and sent to an expert taxonomist.

An optional methodology for application feampling litter excreted by live s¢artles (faecal pellet
analysis) in case of finding a specimen alive is recommended by théLSG

Extraction of data

Following the protocol for seabirds, abundance by mass (weight in grams, accurate to 3th decimal) i
the main information useful for the monitoring programme.
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Data entry is carried out using a Standard Form.

Litter Categories source related information

For turtle analyses, stomach contents are sorted into the same categories as for birds. Folowing th
method for seabirds, abundance by mass (weight in grams, accurate to 3th decimal) is the main
information useful for the monitoring programme. Other information such as the colour of items,
volume of litter, different type of litter, different incidenacd litter in oesophagus, intestine and
stomach, incidence and abundance by number per litter category, are useful for research and impact
analysis.

Size range
O1 mm (stomach contents are rinsed over 1 mm mes

Spatial coverage

Dead sea turtles are collected from beaches or at sea from accidental mortalities such as victims of
long-line fishing (by catch) or of boat collisions.

Survey frequency

Continuous sampling is required. Minimum sample population size for year and desadming
must be established for reliable conclusions on change or stability in ingested litter quantities.

Maturity of the tool

The tool is not considered mature at this stage. Specific monitoring programmes are required.

Reqgional applicability of theobl

The tool is applicable to the Mediterranean Sea region.

6.3.2. Quality assurance/quality control

There is a lack of quality assurance/quality control (QA/QC) due to lack ctémngmonitoring
programmes. More publications in peer reviewed scieitiérature are required.

Trend assessment

Specific longterm monitoring programmes are required.

Target definitions

Specific long monitoring programmes are required.

6.4. Considerations on further options for monitoring impacts of marine litter on
biota

6.4.1. Entanglement rates among beached animals

Direct harm or death is more easily observed and thus more frequently reported for entanglement than
for ingestion of litter. This applies to all sorts of organisms, marine mammals, birds, tusties, f
crustaceans etc.

It is, however, difficult from simply looking at the outside appearance of an animal to identify whether
a particular individual has died because of entanglement in litter rather than from other causes, mainly
entanglement in activéshery gear (bycatch). Nevertheless it is possible to differentiate between
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animals that have died quickly due to entanglement and sudden death in active fishing gear and those
suffering a long drawn out death after entanglement in pieces of netg, @tristher litter items,
because entangled birds, which have been entangled for a time before death are emaciated.

Proportions of sea birds found dead with actual remains of litter attached as evidence for the cause of
mortality are extremely low. The palste use of entangled beached birds as an indication of mortality
due to litter will be further investigated by the T-SdL.

In marine mammals, numbers of beached animals and especially cetaceans are often high and many
have body marks suggesting entangdaim although remains of ropes or nets on the corpses are
mostly rare. Given that in a number of places well working stranding networks are already in place,
dead marine mammals should, whenever possible, become subject to pathologic investigations which
need to include an assessment for the cause of disease and death and the relevance of marine litter in
this connection.

This issue will be further investigated and the development of a dedicated monitoring protocol for the
entanglement of marine mammalswarine litter will be considered in the next report of the TSG ML.

6.4.2. Ingestion of litter by marine mammals and entanglement.

Ingestion of litter by a wide range of whales and dolphins is known. Although known rates of
incidences of ingested litter are generally low to justify a standard ECAP monitoring recommendation

at this point, it can also be argued that the number of logfbally studied animals is low as well.

Dead marine mammals should, whenever possible, become subject to pathologic investigations which
need to include an assessment for the cause of disease and death and the relevance of ingested marine
macre and micolitter in this connection.

The development of a monitoring protocol for the ingestion of marine litter in the different size
categories by marine mammals will therefore be considered in the next report of the TSG ML.
Opportunistic monitoring of marine mmamals is envisaged under the population demographic
characteristics component of the ECAp biodiversity common indicators.

7. Microlitter (with special reference to microplastics)

7.1. Introduction to microlitter

In effect microparticles consist of similar materials to other types of litter; they are merely pieces of
litter at the very small end of the size spectrum. Microparticles of a range of common material types
including glass, metal, plastic and paper liter undoubtedly present in the environment. The focus is
on microplastics, implying that they are considered to be the most significant component of the
microlitter in the environment. This statement is partly based on the frequency of reports of
microplastics (HidalgeRuz et al. 2012, but relative proportions of material types will be influenced by
the physical conditions of the habitat sampled, for example metal and glass microlitter is not likely to
be found at the sea surface.

When first describedhe term microplastic was used to refer to truly microscopic particles in the
region of 20 Om diameter (Thompson et al. 2004.
all particles <5 mm (Arthur et al. 2009. Microplastics are widely dispersix ianvironment and are

present in the water column, on beaches and on the seabed.

Under EcAp, it is considered that in order to achieve GES that the quantities of microplastics in the
environment should not result in harm. When defining methodologiit@ria it is essential to
recognise that our understanding of the potential impacts of microplastic on organisms and the
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environment (i . e. the édharmé t hat t hey might p C
understood.

An upper size bound dmm has been widely (but not exclusively) adopted and for the purpose of
EcAp it is suggested that the upper bound to be taken to as items <5mm in their largest dimension as
recommended by the TSKAL. Current definitions do not explicitly state a loweresimmit and lower

size limits have seldom been reported for microplastic concentrations in the environment. The lower
size limit is perhaps assumed to be the mesh size of the net or sieve through which the sample passed
during the sampling, sample prepavator extraction. The size limits of microplastic particles that can

be reported are also dependent on the method of detection, in many cases miaidecbpesual
inspection. When identifying microparticles there are also size limits imposed by tlyicaha
techniques employed (e.g. minimum sample intake requirements for detection and analysis). Hence an
important part of establishing standard methods and protocols within EcAp will first be to define the
appropriate size range, and this aspect isidered in the report of the TSKAL.

After an initial period of discovery, microplastics research now finds itself at a stage of development
where there is a lack of quality assurance/quality control (QA/QC) instruments available: e.g. no
organisations yetffer proficiency training or testing, there have been no -iateoratory studies, no
certified reference materials are available, no standardized sampling and analysis protocols have been
published, no accreditation certificates have been issued amek m@cedures in use have not yet

been validated. Approaches for QA/QC will therefore be very useful for evaluating sources of
variability and error and increasing confidence in the data collected.

Microplastics comprise a very heterogeneous assemblagieads that vary in size, shape, colour,
specific density, polymer type, and other characteristics. For meaningful comparisons and to answer
the specific questions and to test hypotheses through monitoring, it is important to define
methodological crited to quantify such metrics as for e.g. the abundance, distribution and
composition of microplastics and to ensure sampling effort is sufficient to detect the effects of interest.
Protocols to monitor microplastic in sediments, sea surface, and biotdd@veprepared by the
TSGML. At present our understanding of the sources, distribution and fate of microplastics in the
environment are very limited, as is our understanding of any associated effects on wildlife. As a
consequence it is not possible togaat fully validated standard operating procedures. Instead the
TSGML presents recommendations for monitoring supported by a discussion of considerations and
limitations according to the knowledge base at the time of writing. It considers monitorigg,desi
sampling, analysis, reporting. The aim of the THEG text is to maximise consistency and
comparability of future data collection by recommending approaches.

7.2 General Sampling Methods

Sampling of microplastics in different main marine environme(dea surface, water column,
sediment and biota) has been approached using a variety of methods: samples can be selective, bulk,
or pretreated to reduce their volume (HidalBoiz et al., 2012).

Most studies use a combination of these steps after whithifécation step is required to sort the
micro litter from natural particulates. Visual characterisation is the most commonly used method for
the identification of microplastics (using type, shape, degradation stage, and colour as criteria).
Chemical andphysical characteristics (e.g., specific density) can also be used. However, the most
reliable method is to identify the chemical composition of microplastics by infrared spectroscopy
(HidalgoRuz et al., 2012). This approach requires equipment that megrisedered relatively costly
compared to sampling of large items of debris.

In all four compartments (sea surface, water column, sediment and biota) tHElT 888ommends
guantifying microplastics in the sizespahapsge 20
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assumed to be the mesh size of the net or sieve through which he sample passed during the sampling,
sample preparation or extraction, for sampling purposes this could in the majority of cases taken to be
330 Om. Mi cr opl a sdedaccordirg hocheit pthysitakechacaetdrigics including size,
shape and colour. Categories used to describe microplastics appearance are available in the TSG M
report. To achieve the greatest efficiency regarding sampling frequency it is recommeaided th
microparticles be sampled alongside other routine sampling programmes. Sampling of the sea surface
could be incorporated into routine monitoring programmes.

Sampling seawater for microplastics

Seawater samples have mostly taken by nets, the adaantage being that large volumes of water

can be sampled quickly, retaining the material of interest. Most studies from surface waters have used
Neuston nets and from the water column, zooplankton nets. Another instrument, that is deployed on a
global sale and that has also been used for microplastic sampling is the continuous plankton recorder
(CPR). The most relevant characteristics of the sampling nets are mesh size and the opening area of
the net. Mesh sizes used for microplastic sampling range Gr688 to 3 mm, with a majority of the

studies (rather than individuals samples collected) ranging from 0.30 to 0.39 mm. The net aperture for
rectangular openings of neuston nets (sea surface) ranged from 0.03 fo 0@ circularbongo nets

(water colunm) the net aperture ranged from 0.79 to 1.58 The length of the net for sea surface
samples has varied from 1.0 to 8.5 m, with most nets being 3.0 to 4.5 m long. Techniques using
apparatus to collect seawater and pass it through a filtboard ship e being developed where the

ship water inlet is used, collecting seawater from the side at specified depths, mostly ranging between
4m and 1m depth. The seawater is passed through sieves or nets in closed containers after which these
can be removed and agsed for microplastics.

A key consideration in collecting seawater samples is the cost of ship time. Hence the advantage to
sample during existing cruises or from existing monitoring programmes such as the Continuous
Plankton Recorder. Manta and bongashave been used at the sea surface. With nets it is important

to deploy the trawl out of the wake zone as turbulence inside the wake zone does not allow for a
representative sample to be collected. etrdwl spi nna
away from the side of the vessel. A close eye on the net while trawling would need to be kept to
observe its performance and adjust speed and cable length if necessary. Sampling at the peak of
plankton blooms should be avoided as this may clogé¢he

Since most plastics are buoyant they are likely to accumulate at the sea surface. Surface sampling
techniques can be used close inshore, but are restricted to calmer weather conditions, whereas CPR
and other sub surface approaches can be used inerouglather. High speed Manta trawls can be
deployed in a range of sea states, but CPR is the least sensitive to sea state and samples at an average
depth of around 6m. Manta trawls can be used to sample large volumes of surface water, but are
relatively irsensitive to smaller size fractions (< 1mm) which can be difficult to separate or sort form
the large surface area of the net. CPR has a very much smaller aperture (arouAdahédmence

samples smaller quantities of water per km but can be deployedufdr longer periods (distances)

than the Manta trawl without clogging. With the CPR the entire filter is sealed automatically and then
transferred to the laboratory for examination under the microscope. Preliminary data indicate CPR and
Manta nets collecsimilar quantities of debris per unit volume of water sampled; however because of
the larger aperture of nets such as Manta the quantity of debris collected per distance towed is
substantially greater than CPR. During trawls it is important to maintateaaly linear course at a
constant speed. A {speed manta trawl can be deployed up to 8 knots, building up the speed slowly
towards maximum speed. Higher speeds reduce the ability to sieve seawater, creating a bow wake in
front of the trawl.For surface amples, results are most often expressed as items/ meter square,
because the vertical movements of neuston and manta nets do not enable estimations of net opening.

At present it is not appropriate to recommend one approach over all others. Each appsbach
advantages and disadvantages and may be preferable according to local availability / sampling
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opportunities, the characteristics of the area to be sampled. The recommendation of-WMk ESG

obtain samples from sea water and to ensure the folipdétails are recorded to accompany each
sampl e: type of net, aperture, mesh size (pref
comparability among sampling programmes). It is not possible to specify standard haul duration as at
some times of yearfor example during a plankton bloom, nets may readily become clogged with
natural material rendering them inefficieéna duration of 30 min is suggested and the duration of the

trawl and the estimated water volume must be recorded. Samples from nédsb&hstored in glass

jars taking care to rinse material as thoroughly as possible from the sides of the net using filtered sea
water. Microparticles are recorded as the total quantity of such captured by the net during the period it

is deployed.

The TSGML report provides detailed information on Laboratory analyses of microplastics samples
collected in the field and detailed protocol for sampling surface waters.
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ECOLOGICAL OBJECTIVE 10: Marine and coastal litter do not adversely affect the coastal and marine environment
Common DESCRIPTION Assessment Method Guidelines Recommendations
Indicator Reference
Parameters and/or Elements, matrix Methods /Additional Data
description heeded
QA/QC
Common Counts of litter items minimum lower limit5 cm in the longest UNEP/MAP MED | As Guideline, with
indicator 16, | dimension on at least 1 section of coastline of 200m on lightly to | POL Trend reference methods:
moderately littred beaches (optimum 2 sections) and 2 sections g Monitoring
COP 18 100m on heavily littered beaches (exceptionally 50m section with| Programme UNEP DEPI (MED)
Indicator normalization factor of up to 100m to ensure coherence) WG 394. Inf.5
10.1.1.:
Trends in the At least 2 surveys _
amount of per year in spring | QA according to
litter washed and autumn (Ideally "écommended
ashore and/or 4 surveys per year Quality Ass.urance
deposited on in spring, summer, Protocols (i.e. Ocean
coastlines, autumn and winter)| Conservancy
including National Marine
analysis of its Debris Monitoring
composition, Programme (Sheavly
spatial 2007, see text of
distribution ECAP monitoring
and, where guidelines)
possible,
source.
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With
Operational
Objectivel0.1.;

The impacts
related to
properties and
guantities of
marine litter in
the marine and
coastal
environment
are minimized

Pressure,
Impact
indicator
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Common
indicator 17,

COP 18
Indicabr
10.1.2:

Trends in
amounts of
litter at sea,
including
micro-
plastics* and
on the
seafloor

With
Operaional
Objective of
10.1:

The impacts
related to
properties and
guantities of
marine litter in
the marine and
coastal

Litter in the water column:

ltems of floating litter, 2.5 to 50cm, per km

Litter on the seafloor shallow coastal water8(in): visually
surveyed litter items size above 2.5cm

Litter on the seafloor 2800m: items/ha or items/Km

of litter collected in bottom trawl surveys

For floating litter
visual shipbased
monitoringof
floating litter 2.5cm
to 50cm as
items/kn?

For litter on the
seafloor shallow
coastal waters (0
20m): minimum
annual, maximum
guarterly
underwater visual
surveys with
SCUBA/snorkelling
based on line
transect surveys in
use for evaluation
of benthic una

For seafloor 20
800m collection of
litter data through
ongoing and
continuous bottom

For Guideline and
reference methods:

UNEP DEPI (MED)
WG 394. Inf.5

For floating litter:
approaches for tar-
comparison and
calibration are to be
developed at regiona
level and
implemented

For shallow seafloor:
Data on litter in
shallow sedloor are
collected through
protocols already
validated for benthic
species.

For Litter on the
seafloor 26B800m,the
adoption of a

It is recommemded
to focus on surface
and sea floor litter

*For microplastics
at the surface,
samples taken by
zooplankton nets
(33%m mesh, 6m
length, sampling
for 30 minutes) or
by Continuous
Plankton Recorder
(CPR). Minimum
size 33Cm

Collection of data
on microplastics is
costly and it will be
critical toidentify
monitoring
approaches (and
associated
metadata such as
QA/QC) that
directly support the
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environment
are minimized

trawl fish stock
survey programmes
(such as MEDITS)

common fish stock
survey benthictrawl
protocol will lead to &

aims of the
indicator.

Pressure, significant level of
Impact standardization Because of the
among the countries relative infancy of
that apply it as their microplastics
benthic litter research it is
sampling strategy. essential that
existing proposed
approaches would
need to be re
evaluated and
refined as new
information
emerges.
Candidate Quantities of ingested litter (minimum size 1mm), by mass (weig| Continuous For Guidelines an(¢ For seabirds, th
Indicator 18, | grams) from stomach contents of seabirds (any of the family of sampling of deaq reference methods: | tool works only
tubenoses Procellariiformesi.e. shearwater species) birds collected from locally
COP18 beaches 0 UNEP DEPI (MED)
Indicator accidental WG 394. Inf.5 For sea turtles th
10214 Quantities of ingested litter (minimum size 1mm) by mass (weig mortaitlles Sl.JCh 2 :/(;(I)ildati:)enquwe(lona
Trends in the | grams) in the stomach contents of stranded Loggerhead sea long _Ime V|ct|ms, _ term dats
amount  of | (Caretta carett fledgling roackills | For  seabirds  the QA/QC) ’
litter ingested etc.,, to .obtaln d methodology is bsed :
by or sgmple size of 4( on OSPAR
entangling bll’ds or more for § methodology which
marine reliable annual has received ful| Specific
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organisms, average for g quality assurance b| monitoring
especially particular area o| publication in peel programmes  ar
mammals, lower sample size| reviewed  scientifig required to
marine birds for the analysis o] literature. commence a
and turtles trends based o pilots, to establish

individual birds minimum  sample

For sea turtles there population S'Z_e fo

With a lack of QA/QC dug Y&&" and period o

Operational Continuous to the lack of long samping, for
Objective: sampling of e@ad| term monitoring| "€1aPI€

sea turtles collecte| programmes conclusions .(.)r

10.2. Impacts from beaches or & change or stability

of litter on
marine life arg
controlled to
the maximum
extent
practicable

Impact

sea from accidentg
mortalities such a
victims of longline
fishing  (by-catch)
or of boat
collisions.

in ingested litter
guantities.

This  issue  of
entanglement
requires furthel
investigation  for
the  developmen
of a dedicateq
monitoring
protocol for the
entanglement o
marine organism
in marine litter
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ANNEXMEDPOL Form for 100 m beach monitoring
ID PLASTIC/POLYSTYRENE N° units
G1 4/6-pack yokes, six-pack rings
G3 Shopping bags incl. pieces
G4 Small plastic bags, e.g. freezer bags incl. pieces
Plastic bag collective role; what remains from rip-off
5 plastic bags
G7/G8 Drink bottles
G9 Cleaner bottles & containers
G10 Food containers incl. fast food containers
Beach use related cosmetic bottles and containers,
et e.g. Sunblocks
G13 Other bottles & containers
G114 Engine oil bottles & containers <50 cm
G15 Engine oil bottles & containers >50 cm
G16 Jerry cans (square plastic containers with handle)
G17 Injection gun containers (including nozzles)
G18 Crates and containers / baskets
G19 Car parts
Go1/24 Plastic caps and lids (including rings from bottle

capsl/lids)




G26 Cigarette lighters
G28 Pens and pen lids
G29 Combs/hair brushes/sunglasses

G30/31 Crisps packets/sweets wrappers/ Lolly sticks
G32 Toys and party poppers
G33 Cups and cup lids

G34/35 Cutlery and trays/Straws and stirrers
G36 Fertiliser/animal feed bags
G37 Mesh vegetable bags
G40 Gloves (washing up)
G41 Gloves (industrial/professional rubber gloves)
G42 Crabl/lobster pots and tops
G43 Tags (fishing and industry)
G44 Octopus pots
G45 Mussels nets, Oyster nets including plastic stoppers
G46 Oyster trays (round from oyster cultures)
G47 Plastic sheeting from mussel culture (Tahitians)
G49 Rope (diameter more than 1cm)
G50 String and cord (diameter less than 1 cm)
G53 Nets and pieces of net < 50 cm
G54 Nets and pieces of net > 50 cm
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G56 Tangled nets/cord
G57/58 Fish boxes - plastic or polystyrene
G59 Fishing line/monofilament (angling)
G60 Light sticks (tubes with fluid) incl. Packaging
G62/63 Floats for fishing nets/ Buoys
G65 Buckets
G66 Strapping bands
G67 Sheets, industrial packaging, plastic sheeting
G68 Fibre glass/fragments
G69 Hard hats/Helmets
G70 Shotgun cartridges
G71 Shoes/sandals
G73 Foam sponge
G75 Plastic/polystyrene pieces 0 - 2.5 cm
G76 Plastic/polystyrene pieces 2.5 cm - 50 cm
G77 Plastic/polystyrene pieces > 50 cm
G91 Biomass holder from sewage treatment plants
G124 Other plastic/polystyrene items (identifiable)

including fragments




Please specify the items
included in G124

ID RUBBER N° units
G125 Balloons and balloon sticks
G127 Rubber boots
G128 Tyres and belts
G134 Other rubber pieces
Please specify the items
included in G134
ID CLOTH N° units
G137 Clothing / rags (clothing, hats, towels)
G138 Shoes and sandals (e.g. Leather, cloth)
G141 Carpet & Furnishing
G140 Sacking (hessian)
G145 Other textiles (incl. rags)
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Please specify the
items included in G145

ID PAPER / CARDBOARD N° units
G147 Paper bags
G148 Cardboard (boxes & fragments)
G150 Cartons/Tetrapack Milk
G151 Cartons/Tetrapack (others)
G152 Cigarette packets
G27 Cigarette butts and filters
G153 Cups, food trays, food wrappers, drink containers
G154 Newspapers & magazines
G158 Other paper items,including fragments
Please specify the items
included in G158
ID PROCESSED / WORKED WOQOD N° units

G159 Corks




G160/161 Pallets / Processed timber
G162 Crates
G163 Crabl/lobster pots
G164 Fish boxes
G165 Ice-cream sticks, chip forks, chopsticks, toothpicks
G166 Paint brushes
G171 Other wood < 50 cm

Please specify the items
included in G171

G172

Other wood > 50 cm

Please specify the items

included in G172

ID METAL N° units
G174 Aerosol/Spray cans industry
G175 Cans (beverage)
G176 Cans (food)
G177 Foil wrappers, aluminium foil
G178 Bottle caps, lids & pull tabs
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G179 Disposable BBQ's

G180 Appliances (refrigerators, washers, etc.)

G182 Fishing related (weights, sinkers, lures, hooks)
G184 Lobster/crab pots

G186 Industrial scrap

G187 Drums, e.g. oil

G190 Paint tins

G191 Wire, wire mesh, barbed wire

G198 Other metal pieces <50 cm

Please specify the items

included in G198

G199

Other metal pieces > 50 cm

Please specify the items

included in G199

ID GLASS N° wunits
G200 Bottles incl. pieces
G202 Light bulbs
G208 Glass fragments >2.5cm
G210a Other glass items
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Please specify the items included in G210a

ID CERAMICS N° units
G204 Construction material (brick, cement, pipes)
G207 Octopus pots
G208 Ceramic fragments >2.5cm
G210b Other ceramics items

Please specify the items included in G210b

ID SANITARY WASTE Ne units
G95 Cotton bud sticks
G96 Sanitary towels/panty liners/backing strips
G97 Toilet fresheners
G98 Diapers/nappies
G133 Condoms (incl. packaging)
G144 Tampons and tampon applicators

Other sanitary waste
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Please specify the other

sanitary items

ID MEDICAL WASTE N° units
G99 Syringes/needles
G100 Medical/Pharmaceuticals containers/tubes
Other medical items (swabs, bandaging, adhesive
G211 plaster etc.)
Please specify the items included in G211
ID FAECES N° units
G101 Dog faeces bag
ID PARAFFIN/WAX PIECES N° units
G213 Paraffin/Wax
Presence of industrial pellets? YES [
L]

NO




Presence of oil tars?

YES

NO

OO
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Guide on Fishing for Litter Best Practices
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Background

Marine litter has been acknowledged at global level as an emerging threat with significant implications
for the marine and coastal environment. Its impacts are environmental, economic, health and safety
and cultural, and are rooted in our priéiag production and consumption patterns. The problem
originates mainly from lanBlased activities as well as from demsed activities. The limited
governmental financial resources, the poor stakeholders understanding of thespaosibility in
generding and solving the problem, and the weak enforcement of laws and regulations are among the
main factors that the problem of marine litter has not been addressed effectively.

Marine litter has been an issue of concern in the Mediterranean since the T8 Q8S Protocol of

the Barcelona Convention recognised the importance of dealing with the problem of marirghktter.
amended LBS Protocol, 1996 and entered into force in 2008 provides for litter as any persistent
manufactured or processed solid miadewhich is discarded, disposed, or abandoned in the marine
and coastal environment.

The Mediterranean was designated a Special Area for the purposes of Annex V (Prevention of
pollution by garbage from ships) of the MARPOL 73/78 Convention.

In Decembei2013 COP 18 of the Barcelona Convention adopted the Regional Plan on Marine Litter
Management in the Mediterranean (hereinafter MLRP) that represents among others a set of legally
binding measures to prevent and reduce marine litter generation and intprme@agement with the

view to achieve the ECAP GES and targets on marine litter also adopted by COP 18. Thus, the
Mediterranean Sea is the first regional sea to have a plan in dealing with the issue of marine litter. In

the MLRP the following marine ligt r definition is provided: i Mar i
means any persistent, manufactured or processed solid material discarded, disposed of or abandoned in
the marine and coast al environment o.

Fishing for Litter (hereinafter FfL)is referringto the removal of marine litter from the sea by the
fishermen.

The MLRP provides for FfL as one of the most important measures that has the potential to reduce the
amounts of marine litter at sé&g involving one of the key stakeholders sectors, thénfisindustry.

Apart from removing litter from the sea, mainly from the seafloor, these practices substantially
contribute to raising awareness on the problem within the sector and the need for better waste
management

In 2011 the Honolulu Strategy, devpdsl in the course of and after tHelBternational Marine Debris
Conference, organised by UNEP and the US National Oceanic and Atmospheric Administration
(NOAA) Marine Debris Programmstated FfL in its strategies C4 and C5.

FfL initiative has demonsited on a limited scale that the objectives and aims of the scheme can gain
the support of the fishing industry, harbour authorities and local authorities. Furthermore, it can
contribute to changing practices and culture within the fishing sector, pravigechanism to remove
marine litter from the sea, and raise awareness among the fishing industry, other sectors and the
general public.

FfL initiative integrates several benefits: environmental, social, economic and scientific.
The MLRP has two provisianaddressing FfL: explore and implement to the extent possible by the

year 2017 the FfL environmentally sound practices (Art. 9.6) and the need to consider EIA and
environmental impacts of implementing FfL drawing the attention that the best environmental
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practices and techniques should be used for this purpose due to the fact that such interventions may
also have a very negative impact on marine environment and ecosystems (Art. 10.e).

In the Convention on Biological Diversity Expert Workshop to Prepaaxtieal Guidance on

Preventing and Mitigating the Significant Adverse Impacts of Marine Debris on Marine and Coastal
Biodiversity and Habitats held in Baltimore, Uus
initiativeso i s uggestohsuntheedor roanine debres mitigatorn andrhanagement
(predominantly plastic) of the Draft Background Docurtferithis document also provides an update

to the review of the impacts of marine litter undertaken by the Scientific and Technical Adasety P

of the GEF in collaboration with the Secretariat of the Convention on Biological Diversity, and jointly
published as CBD Technical Series 67 in 2012.

FfL activities have been widely applied mainly in NE Atlantic Ocean, and specifically in the North
Sen; FfL actions in the Baltic Sea and in the Mediterranean Sea have been undertaken more recently
while no such actions have been initiated yet in the Black Sea. At global level, one project is under
development in the United States with energy recovem fie fishing gear removed.

In the Mediterranean, five projects are currently being implemented: Ecological bags on board
(Spanish East CoasgcopuertodAndalusian Coast, Spain), DeFishGear (Adriatic Sea), Port of San
Remo (Ligurian Coast, Italy) and Port of Rovinj (Northern Adriatic Sea, Croatia). A summary of these
projects are presented in Annex 2.

Despite FfL is mainly considered at local scale, n&tfitter is a transboundary problem and therefore
a coordinated, harmonised and coherent approach is the best way to tackle it.

At all levels, cooperation in FfL practices should be based on the exchange of relevant information
and on addressing signifiseitransboundary marine litter issues. Agreements should be made so that
any vessel involved in the FfL practice can land-operational waste at participating harbours in
Mediterranean countries and other neighbouring countries.

Cooperation between Regial Seas Conventions will be more effective if the work undertaken within
these conventions following their regulatory framework takes the same approach.

In this context, in accordance with UNEP/MAP Programme of work on pollution assessment and
control trematic priority and the objectives of the project on ecosystem approach funded by the EC the
foll owing AGuide on best practices for Fishing
commonly agreed at the Mediterranean level and implementedianylg.

1. Introduction

There are two types of FfL practices: active and passive. Active practices are specifically performed to
remove marine litter and fishermen involved are paid; passive practices are carried out by fishermen
during their normafishing activities without financial compensation.

Regarding to active ones the following practices can be considered:

1. Marine litter removal practices during specific fishing trips to remove litter from hotspots
(marine litter accumulation) or from prated areas with financial compensation of the
fishermen involved.

2. Retrieval of derelict (abandoned, lost or otherwise discarded) fishing gear at sea where
individual fishermen are contracted to retrieve nets.

19 Background Document (Draft) on the Preparation of Practical Guidance on Preventing and Mitigating the
Significant Adverse Impacts of Marine Debris on Marine and Coastal Biodiversity (Document
UNEP/CBD/MCB/EM/2014/3/INF/2).



UNEP(DEPI)/MED WG.41717
Annex Ill, Appendix 3
Paged

In both cases, expertise is needed to undertakeine litter removal actions. Thigmoval involves
fishermen and qualified divers locating and removing marine litter and derelict fishing gear
(hereinafter DFG)They use various technologies to locate litter, such asseate sonar for seaed
surveys, map locations on the basis of interviews with fisherman, or in the case of DFG information
systems that trackost gear, and remove the litter from the marine environment using specialist
equipment.

The removal of marine litter requires specific skiks and experience from the fisherriespecially

when bulky or heavy items and nets are retrieved. It is recommended to work with active fishermen
that have good knowledge of techniques and the targeted areas (i.e. of the level of activity of the
variousfisheries in these areas, now and in the past).

Divers might be used to support retrieval operations, depending on the depth and the topography of the
seafloor. Working with divers can help to minimise the impact of marine litter and DFG removal on
the marine environment and to increase its efficiency and effectiveness. Marine litter and DFG
retrieval requires a thorough understanding of the safety and environmental issues of working with
marine litter and DFG. Only qualified divers with appropriate erpee and training should attempt
marine litter and DFG retrieval.

In this sense, and for marine litter removal practices in protected a@stions using specific
fishing gear and divers should be licensed. Therefore relevant permits should beedetmdhe
competent authority (managing body of the protected area). In these cases, due to the sensitivity of
these areasnvironmental impact assessment of the removal practice should be developed.

There are many environmental benefits of retrievabastof marine litter, these benefits increase
when developing in sensitive areas where protection and conservation of marine biodiversity are
priority butthe precautionary principle should be applied.

Last, regardingto passive FfL practices, marinetdit removal initiatives undertaken by fishermen
during their normal fishing activity can be considereshing vessels are given free bags to collect
any marine litter they catch in their nets during fishing operations and are provided with free disposal
facilities in harbourOperational or galley waste generated on board, and hence the responsibility of
the vessel, continues to go through the established harbour waste management system.

All types of marine litter are targeted depending on the gear ugpd. Most amounts are from
seafloor litter collected with bottowontacting gearf-ull bags are deposited on the quayside where

the participating harbours monitor the waste before moving the bag to a dedicated skip for disposal.
Normally, litter is weigled and, where possible, composition recorded, providing data that may be
useful in subsequent policy development and management. Participation of fishermen is voluntary and
without financial compensation but they should be motivated with indirect beteefitshieve their
engagement.

This practise reduces the volume of debris washing up on our beaches and also reduces the amount of
time fishermen spend untangling their nets. Therefore FfL is one of the most innovative and successful
concepts to tackle mae litter at sea based on cooperation with fisheries associations.

This last type of practices, i.e. passive FfL practices, will be those considered in this guide and
therefore their aspects related will be described accordingly.

2. Objective

The objective of this guide is twiold: to provide technical guidance on the mechanism to remove
litter from the sea in an environmentally friendly manner ensuring negative impacts on marine
environment and ecosystems are avoided, and to provide guidantte process of involving the
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stakeholders responsible for the implementation and coordination of FfL practices. As stated above,
the FfL practices considered within this guide are the passive FfL ones.

These practices are expected to be implementddcel areas at smathedium scale due to the
specific characteristics of the Mediterranean trawling fishing fleet. FfL practices are described in areas
where fishermen are able and allowed to fish.

3. Implementing a Fishing for Litter practice step by ste

The steps of a FfL practice are presented in the following scheme (blue colour) and are elaborated in
the chapters that follow. Where possible to implement, additional steps are also provided (orange
colour).

Public relations campaigr

Appointment of a coordinator

Selection of fishing harbours and vesst

A 4

Marine litter collection

A 4

Marine litter reception ® Monitoring of the collected litter

Monitoring and evaluation

of the FfL practice

Monitoring and evaluation

of the FfL practice

Marine litter management

3.1.  Selection of fishing harbours and vessels

For the selection of fishing harbours and vessels that will participate in the FfL practice it is
recommended to contact wi t h fi sloeal) eerpore th@associ .
possibilities of collaboration. It is also recommended to contact with ports and harbours authorities
because the point to collect waste will be located in the harbour area and other harbour facilities could

be used for the purposetthe FfL practice. To complete the establishment of contacts with relevant
stakeholders it is recommended to contact with waste management authorities and companies for the
involvement of these sectors into the FfL practice.
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3.2. Marine litter collection

For marine litter collection, bags solid enough will be needed. The size of bags used will depend on
the vessel size to ensure enough free space on board during fishing activities. Typical bags, called big
bags, used for FfL practices measure L90 x W9H90 cm and have a weight capacity of 200
kilogrammes, and a volume of 100 litres. The bags are usually made of polypropylene, for greater
strength, and can be reused several times.

The following guidelines to collect marine litter should be followed & fitshermen to ensure the
smooth running of the FfL practice:

Marine litter should only be collected in the bags.

Only marine litter caught in your nets should be collected in the bags. Ordinary galley and

operational waste should still be disposed ofugloexisting procedures.

1 Garbage including plastics, domestic wastes, cooking oil, operational wastes and fishing gear
should never be thrown overboard in the Mediterranean.

1 Objects of natural origin (e.g., submerged and drifting shrubs, trees,btlagiches, etc.)
which could be entrapped by fishing gear can be subsequently discharged back to the sea.

1 Drums of fluids, chemicals or oil and hazardous items such as batteries are considered special
waste under waste regulations and should be dealt lwitigh the harbours existing special
waste procedures.

1 No items of marine litter should be brought onto or retained on board the vessel if the master,
in his opinion, considers that doing so would have an adverse effect on the stability and
seaworthinessfdahe vessel.

1 Number of bags and approximate weight of marine litter collected in every fishing trip should

be recorded.

1
1

3.3.  Marine litter reception

The bags of marine litter should be unloaded and placed safely on the quayside in order to no marine
litter losses occur and no marine litter may return to the sea. The bags will then be taken to the existing
waste reception facilities in the harbour. Permanent and large containers that are emptied on regular
basis and made available at the shortest pogdigtiznce from fishing boats will facilitate handling of

both wastes and bags. Either fishermen will take the bags to reception facilities themselves or staff
from the harbour authority or waste management company will take the bags to the recepties.facili

To ensure the smooth running of the FfL practice appropriate waste reception facilities in the harbour
should be available. Marine litter will be disposed in closed containers with lids, large enough to
receive the amounts and sizes of items removed

Who takes the bags to the waste reception facilities will depend on what is agreed with the harbour
authority during the FfL practice and the normal arrangements for handling waste from vessels in the
port. It is recommended that the arrangements fodllmpmarine litter are the same as the normal

arrangements for handling the fishing vesselsb

3.4.  Marine litter management

Once ashore, marine litter removed has to be properly managed in order to not return to the sea. In this
sense, in addon to appropriate waste reception facilities, appropriate waste treatment facilities should
be available.

Waste management should ensure that waste is segregated and recycled conveniently prioritising the
recovery (both material and energetic) from deposit. Thus, ideally the management system should
apply thefollowing waste hierarchy as a priority order: recycling, energy recovery and disposal.
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If the final destination of the waste is landfilling, waste disposal will take place in a controlligl.faci

As indicated above, the management system of marine litter collected could be integrated in the
harbour existing waste management system, could establish an independent management system based
on collecting it by an authorised waste managerdhatires its subsequent separation and recovery or
could consist of a combined system of the two previous options. Agreements between waste
management authorities and private sector could be made to put into the market segregated materials.

3.5.  Additional steps

When possible, depending on available resources for the FfL practice the following steps could be
implemented.

3.5.1. Appointment of a coordinator

FfL practice coordinator at national or regional level might be appointed. The coordinator might be i
charge of these tasks:

1 Searching for resources

1 Involving fishing harbours and vessels: contact with fishermen's associations, ports and
harbours authorities, waste management authorities and companies

1 Developing of the public relations campaign

1 Reportingmonitoring data

From the experiences, the FfL practice coordinator could belong to a scientific or academic institution,
NGO or a local authority as appropriate.

3.5.2. Public relations campaicgnd other incentives

A public relations campaign might beexeloped with the aims to encourage fishing industry to
participate in the FfL practice and to inform general public about the FfL practice. The success of this
kind of practices is the high engagement and involvement of fishermen and a good publiéopercept
could strengthen the fishermen support to the FfL practice.

Specific objectives of the campaign are outlined below:

1 Raise awareness of the FfL practice within the fishing industry
1 Highlight the role of the funding bodies

1 Demonstrate good practice withihe fishing industry to the general public

1 Change attitudes and behaviour within the fishing industry

1 Influence policy makers

The main aspects public relations campaign should cover are summarised below.

3.5.2.1.  Key messages of the campaign
Three ardhe key messages that the campaign needs to disseminate during the FfL practice:

1 Marine litter is a problem that can be solved if everyone takes responsibility for their actions.

T Marine |litter damages fi sher menghsanibetocagghti hood
in litter, ti me span spent cleaning nets) a
interest to solve the problem.

1 Marine litter is a resourck not a waste.

1 The increasing scatgiof resources and rising commodity prices is encouraging producers to find new ways
to recover used products and to turn waste into a resource. Maiy-bfedproducts, including plastics and
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3.5.2.2. Practical objectives of the campaign
Practical objectives dhe campaign are listed below:

Develop corporate image for the FfL practice (logo, colours, etc.)
Develop A4 information leaflet on the FfL practice aimed at fishetien
Develop identification flags of the FfL practice for participating vessels
Develop speific equipment for participating fishermen

Develop display material for exhibitions

Official launch of the FfL practice

Develop Fishing for Litter content on a website

Press launch of first new harbour in the FfL practice

Coverage of the FfL practice @arural affairs television programme
Press launch for final harbour in the FfL practice

Publication of the report on the analysis of the monitoring programme

=A =4 -8 _a_8_a_4a_-9a_-92_-29_-2

3.5.2.3. Media contacts

Local agencies should have extensive contacts with the Trade Mediaaoda\NPress. These should
be utilised throughout the FfL practice to gain the maximum amount of coverage.

3.5.2.4. Crisis management

The risk of bad publicity from a FfL practice is very low however there are some situations that could
impact adverselypn the press coverage. For example, if a participating vessel is caught disposing of
marine litter at sea. In such a situation the FfL practice coordinator should immediately release a press
release condemning the action and reaffirming their commitmesrattication of such behaviour. It

should also state their intention to enter into a dialogue with the vessel and master to ensure there was
not a repeat incident. However as a last result if there was no cooperation the vessel in question should
be removd from the FfL practice.

Another possible scenario is that one of the vessels involved in the scheme is caught fishing illegally.
In this situation the coordinator would not comment unless directly approached by the press and then
only to state that they are only involved in wastanagement issues and fisheries management is
outside their remit.

3.5.2.5. Other incentives to promote fishermen engagement

The following incentives may be taken into account to promote fishermen engagement in the FfL
practice:

1 increasing selesteem ® agreements with food banks to donate a part of the catches

1 giving them visibility in communication media and to the Authorities

1 encouraging them to constitute companies for fish commercialisation and subproducts
elaboration, providing them with contagtgth commerce

9 studying engineering solutions to save fuel (such as hybrid engines)

packaging are increasingly being seen as sources of vakeddadary materials which are lost forever if
disposed of.
12 Threats and impacts of marine litter should be highlighted on the leaflets developed.
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3.5.3. Monitoring of the collected litter

The monitoring might be implemented to ensure adequate collection, sorting, recycling and/or
environmentally sound disposal of tfighed litter.

For monitoring marine litter brought ashore as part of the FfL practice a marine litter collected form
might be filled in. With regards to seafloor litter, this form is based on the Master List of main
categories of Litter Items as agreed the UNEP/MAP Integrated Monitoring and Assessment
Programme. The number of items will be recorded according to the categories defined
(Plastic/Polystyrene, Rubber, Cloth/Textile, etc.) as well as the total weight of marine litter caught (see
Table 1 in Ainex 1).

However, this Master List may be adjusted and shortened for the purpose of the implementation of the
Guide on FfL based on the most frequent items found in the course of implementation.

The tasks of recording composition and weight of waste btoagjiore might be developed daily on

the quayside by qualified personnel and monthly data might be reported to the FfL practice
coordinator accordingly. The staff responsible for the characterisation of marine litter (composition
and weight) should ensutieat no items are lost during this process. Composition is recorded in order

to identify sources of marine litter and the weight to ensure the final waste management.

Annually, monthly tons and composition of marine litter collected in each of partiggdzdiours as

well data related to harbour details (number of participating vessels, main vessel type) might be
reported to the National Competent Authority for the protection of the marine environment (see Tables
2 and 3 in Annex 1).

3.5.4. Monitoring ard evaluation of the Fishing for Litter practice

Data collected (number of vessels and harbours participating, amounts and composition of litter
collected, etc.) might be periodically reviewed by the competent authority to evaluate the success of
FfL initiatives, and might look at such factors as costs, benefits and governance. It may also enable to
locate accumulation areas and support an optimised strategy to further focus on hot spots

Regular FfL practice monitoring and evaluation might help to assesshets of the practice and to
identify lessons that can be used to improve future initiatives. It might also help to prove to any
organisations providing funding or other support that the practice is on track to achieve what it plans
to achieve.

4. Health and safety implications

The experience of FfL projects in the North Sea developing since 2000 indicates that there have been
no instances of accidents or injuries directly related to the collection, storage or transfer to shore of
marine litter collectd as part of these projects.

The UK Maritime and Coastguard Agency (MCA) undertook a Feasibility Study for the Conduct of a
Pilot Project for Offshore Marine Debris Analysis, Project 496 (Day) that identified some of health
and safety implications. The styisuggested that the health and safety aspects of implementing these
types of initiatives would be the same as normal fishing activities (operations) and therefore there
would likely not be any additional implications.

The stability and seaworthiness thie vessel may be affected by the items of marine litter brought
onto or retained on board. Thus, no object of marine litter will be collected if there is suspicion of
hazard, adverse effect or risk jeopardizing the stability of the vessel. The mastezvarnd the vessel

have the responsibility for effective operational risk assessment. It is recommended to consider
elements provided in Annex 3 for health and safety risk assessment.

Fishermen should maintain litter on board in a manner that should amgighossible fish cross
pollution from marine litter.
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5. Environmental impact assessment including transboundary impacts

FfL passive practices are carried alongside normal fishing operations therefore there are no, in
principle, potential adverse effeaté the marine environment. However, the MLRP highlights the
need to consider EIA and environmental impacts of implementing FfL and draws the attention that the
best environmental practices and techniques should be used for this purpose due to thestatt tha
interventions may also have a very negative impact on marine environment and ecosystems in
particular regarding the FfL active practices.

The main potential environmental impacts of FfL practices may be related to the harm to the seafloor
and the asociated benthic communities, In addition, pollution with marine litter will happen in case of
exceed the capacity of the harbour waste reception and storage facilities together with human health
and safety risks. Best practices established in this guidlel be considered as mitigation measures of
potential negative impacts of FfL practices on marine environment.

[An environmental impact assessment for active FfL practices should be considered taking into
account the aspects listed below:

1. Characteristis of the FfL practice: (a) the size and design of the whole FfL practice; (b)
cumulative effects with other existing and/or approved FfL practices; (c) the use of natural
resources, in particular land, soil, water and biodiversity; (d) the production sié;w@)
pollution and nuisances; (f) the risk of major accidents and/or disasters which are relevant to
the FfL practice concerned, including those caused by climate change, in accordance with
scientific knowledge; (g) the risks to human health.

2. Locationof the FfL practice: environmental sensitivity of geographical areas affected by the
FfL practice with particular regard to marine protected areas.

3. The transboundary nature of the potential impacts.]
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Annex 1. Monitoring forms

Table 1. Marine litter collected form.

Harbour

Vessel

Date
Number of bags

Total weight (Kg)

Observations

PLASTIC/POLYSTYRENE Total No.
G2 Bags
G6 Bottles
G10 Food containers incl. fast food containers
G18 Crates and containers / baskets
G20 Plastic caps and lids
G27 Cigarette butts and filters
G39 Gloves
G48 Synthetic rope
G51 Fishing net
G55 Fishing line (entangled)
G59 Fishing line/monofilament (angling)
G61 Other fishing related
G66 Strapping bands
G67 Sheets, industrial packaging, plastic sheeting
G93 Cable ties

G124 Otherplastic/polystyrene items (identifiable)
ID RUBBER Total No.
G125 Balloons and balloon sticks
G127 Rubber boots

G128 Tyres and belts

G132 Bobbins (fishing)

G134 Other rubber pieces

ID CLOTH/TEXTILE Total No.
G136 Shoes

13 This Annex is prepared for indicative purposes. Its final version will be based on the agreed ligteinder
Integrated Monitoring and Assessment Programme of UNEP/MAP.
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G137 Clothing / ragqclothing, hats, towels)
G141 Carpet & Furnishing

G142 Rope, string and nets
G145 Other textiles (incl. rags)
G146 Paper/Cardboard

G148 Cardboard (boxes & fragments)

G158 Other paper items
ID PROCESSED/WORKED WOOD Total No.
G160 Pallets

G170 Wood (processed)
G173 Other (specify)

ID METAL Total No.
G175 Cans (beverage)
G176 Cans (food)

G180 Appliances (refrigerators, washers, etc.)

G182 Fishing related (weights, sinkers, lures, hooks)

G185 Middle size containers

G187 Drums, e.g. oll

G193 Car parts / batteries
G194 Cables

G196 Large metallic objects
G197 Other (metal)

ID GLASS/CERAMICS Total No.

G200 Bottles incl. pieces

G201 Jars incl. pieces

G208 Glass or ceramic fragments >2.5cm

G209 Large glass objects (specify)

G210 Other glass items

SANITARY WASTE Total No.

ID

G95 Cotton bud sticks

G96 Sanitary towels/panty liners/backing strips
G98 Diapers/nappies

G133 Condoms (incl. packaging)

ID MEDICAL WASTE

G99 Syringes/needles

TOTAL

Total No.
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Table 2. Reporting formatMonthly tons of marine litter collected.

Harbour Number of vessels | Main vessel type Observations

Tons of marine litter collected

Harbour Jan Feb Ma | Apr Mai | Jun Jul | Au Sep Oct Nov Dec | Tota
I
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3. Reporting formatMonthly composition of marine litter collected

Harbour

Number of vessels

Main vessel type

Observations

Total No. of items

PLASTIC/POLYSTYRENE Jan Feb‘ Mar ‘ Apr ‘ Mai Jun Jul Aug Sep Oct| Nov Dec Total

G2 Bags

G6 Bottles

G10 | Food containers incl. fast
food containers

G18 | Crates and containers /
baskets

G20 | Plastic caps and lids

G27 | Cigarette butts anfilters

G39 | Gloves

G48 | Synthetic rope

G51 | Fishing net

G55 | Fishing line (entangled)

G59 | Fishing line/monofilament
(angling)

G61 | Other fishing related

G66 | Strapping bands

G67 | Sheets, industrial packaging,
plastic sheeting

G93 | Cable ties

G124

Other plastic/polystyrene

2t ems identi

RUBBER

Balloons and balloon sticks

Rubber boots

Tyres and belts

Bobbins (fishing)

Other rubber pieces

CLOTH/TEXTILE

Shoes

Clothing / rags (clothing,
hats, towels)

G141

Carpet & Furnishing

G142

Rope, string and nets

G145

Other textileqincl. rags)
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ID PAPER/CARDBOARD Jan Feb | Mar | Apr ‘ Mai Jun Jul Aug Sep Oct| Nov Dec Total
G146 | Paper/Cardboard

G148 | Cardboard (boxes &
fragments)

G158 | Other paper items

PROCESSED/WORKED
WOOD

G160 | Pallets

G170 | Wood (processed)
G173 | Other (specify)

G175 | Cans (beverage)
G176 | Cans (food)

G180 | Appliances (refrigerators,
washers, etc.)

G182 | Fishing related (weights,
sinkers, lures, hooks)

G185 | Middle size containers

G187 | Drums, e.g. oil

G193 | Car parts / batteries

G194 | Cables

G196 | Large metallic objects
G197 | Other (metal)

GLASS/CERAMICS

G200 | Bottles incl. pieces

G201 | Jars incl. pieces

G208 | Glass or ceramic fragments
>2.5cm

G209 | Large glass objects (specify)

G210 | Other glass items

SANITARY WASTE

G95 | Cotton bud sticks

G96 | Sanitary towels/panty
liners/backing strips

G98 | Diapers/nappies

G133 | Condoms (incl. packaging)
ID MEDICAL WASTE

Syringes/needles

TOTAL
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Annex 2. Summary of the FfL projects
PRACTICE / PROJECT IMPLEMENTING SCOPE PERIOD LITTER ACTIVITIES ADDED VALUE
ORGANISATION REMOVED UNDERTAKEN
Ecological bags on board Villajoyosa Alicante Coast 2012 Seabed and 1 1 harbour, 38 boats (30 { Fishermen initiative
fi sher mend: (ESpain) floating trawls, 8 trammels)
Ecopuertos RELEC Chair Andalusian August Seabed 1 Until 30th September T Integrated waste
(University ofCadiz, Coast 2013 2014: 41701 items of management system
Spain) December seabed litter collected Fishing discards of
(port of Motril, 2014 and 17603 kg of fish the participating fleet
Granada) donated provide food to
1 On average 5 vessels charity canteens

participating each month through Granada

(trawling fishingvessels) Food Bank
Foundation

1 The project finalised

at the beginning of
December 2014 but
the continuity of this
initiative is assured
thanks to funding
from the port of

Motril
DeFishGear Lead partner: National Adriatic Sea Beginning Seabed and 1 Fishing for litter pilot 1 Implementation of a
Institute of Chemistry of 2014 fishing gears actions started in Derelict Fishing Gear
(Slovenia) ongoing October and will last Management System
from 6 to a maximum of in the Adriatic
Project countries: 12 months Regioni DeFishGear
Slovenia, Italy, Greece 1 Recovering and reusi
Croatia, Bosnia and fishing nets

Herzegovina,

Montenegro and

Albania

Lead partner: OLPA  Ligurian Coast 2015 Seabed 1 11 trawlers of San Remc T The objectives of the



UNEP(DEPI)/MED WG.41717

Annex Ill, Appendix 3

Pagel8

Pat of San Remo

Port of Rovinj

(The Ligurian
Observatory on Fishery (Port of San
and Environment) Remo, ltaly)

Partners: Liguria

region; ARPA Liguria;
Municipality of San

Remo; fishery

cooperatives

(LegaPesca,

Federcopesca, AGCI

Pesca), port authority

of SanRemo; FLAG

(Fisheries Local Action

Group) 'll mare delle

alpi'; waste

management

companies (AIMERI

SpA); Accordo Pelagos

and RAMOGE;

tourism industry

(Consorzio

Mediterraneo; Costa

Crociere Foundation);

ARPA Toscana,;

University of Genova;

I nstitut R
Bogkovi i

Lead partner: Center  Northern
for Marine Research of Adriatic Sea,
t he Ruler | lstrian Coast
Institute

(Port of Rovnj,

Partners: fishermen of Croatia)
Rovinj; Port authority
of Rovinj; Komunalni

2015

Seabed

are involved

 20-25 vessels are

involved in the first stage
of the project

f

project are: improve
the marine
environment and in
particular the
environmental status
of the sea bottom by
reducing marine
litter; promote
behavioural change
among stakeholders
and raise awareness
on marine litter
issues; provide
evidence on marine
litter hotspots in
Liguria

The objectives of the
project are: Remove
marine litter and
contribute to the
implementation of
the Marine Strategy
Framework Directive
in Croatia and to
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servis d.0.0 (municipal achieving good
waste management environmental status;
company); NGO Collect data on
Zelena Istra (Green matrine litter in the
Istria); Chamber of Northern Adriatic
Commerce of Istria; Sea; Raise awarenes
Municipality of Rovinj on the problem of

marine litter
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Annex 3. Elements for the health and safety risk assessment
Hazards The fish quay (slippery surfaces, moorioges, blocks and bollards)
Hazard no:
1 Working on fishing boat (MOD, collision, fire and flood
2 Working with fishing gear on dock (ropes, wires, trawls and winch gear)
3 Ladders on quayside (ladders on vessel)
4 Landing debris (using landing derricks)
6 Handling debris (cutting hands on sharp objects)
7 Emptying skips (injury if craned from pontoon)

Persons affected Crew and Project Staff

Hazard no: | Hazard severity Likelihood of occurrence Risk factor

1 High / modrisk Low likelihood Severe

2 High / mod risk Low likelihood Severe

3 Low risk Low likelihood Medium

4 Low risk Low likelihood Medium

5 Moderate risk Low likelihood Minor

6 Moderate / low risk Likely Medium

7 Low risk Unlikely Medium
Likelihood / Severe Major Medium Minor
Consequence
High likelihood Very high risk High risk Moderate risk Moderate risk
Likely High risk Moderate risk Moderate / low risk | Low risk
Low likelihood High / mod risk Mod / low risk Low risk Negligible Risk
Unlikely Moderate/low risk | Low risk Negligible Risk Negligible Risk

To assess the risk arising from the hazard:
1. Select the expression for likelihood which most applies to the hazard

2. Select the expression for degree of harm which most applies to the hazard

3. Crossreference using the above table to determine the level of risk

Existing Control Measures

-aBeessed

Hazard Control Measures Risk Factor
1 Vessel survey, trainee staff, good safety equipment Medium

2 Vessel survey, trainee staff, good safety equipment Medium

3 Survey the quay Minor

4 Vessel survey, staff familiar with equipment Minor

5 Survey the quay Minor

6 Issue of safety equipment (gloves, boots, hard hat) Minor

7 Staff to be familiar witlcraning procedures Minor
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Guidelines on Best Environmental Practices for the environmental sound
managemerh of mercury contaminated sites
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Note by the Secretariat

These Guidelines have been commissioned by the Programme for the Assessment and Control of
Marine and Coastal Pollution in the Mediterranean Region (MEDPOL) and the Regional Activity
Center for Sustainable Consumptiand Production (SCP/RAC) of the Mediterranean Action Plan
(UNEP/MAP) to the Spanish National Technological Center for Mercury Decontamination
(CTNDM), which counts with a vast technological experience in mercury management and offers
scientific and technolgical support to eliminate the hazards related to the presence of mercury in
products, emissions and wastes.

The Guidelines have been prepared by Manuel Ramos, Javier Carrasco, Ana Conde and Engracia
Del acasa, from the CTNDM AYAS8A), withaottabdkitionaaf Madce Al ma
Pujols and Gracia Ballesteros from ACUAMED; Antoni Malet and Antonio Caprino from SOLVAY

| BERI CA, and Josep Maria Chimenos from the Uni ve

The Directorate General for Risk Prevention (Service of Tadgical Risk, Management of
Contaminated Sites) of the French Ministry of Ecology, Sustainable Development and Housing, the
Institute for Environmental Protection and Research (ISPRA) of the Italian Ministry for the
Environment and the Protection of Lamohd Sea, and the Waste Agency of Catalonia have
contributed with comments and suggestions.

The coordination and technical supervision was ensured by SCP/RAC.

The Guidelines were discussed at D POL Focal Bints Meeting in March 2014 and have been
updated to accommodatiee comments received by ti@cal Points
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1. Introduction

In general, acontaminatedsite is a place where there is an accumulation of toxic substances or
residues which may affect the soil, groundwater, sediments and, in the case of mercury, even air to
levels that pose a risk to the environment or human health or be above the safe limteeeded

for a specific use.

Metallic mercury is a liquid at room temperature, the only metal with this property and also
evaporates at room temperature. Mercury is one of the most problematic toxic substances that may be
found at contaminated sites: tipecial physical and chemical characteristics of mercury make a
challenge the management of mercury contaminated sites, especially when it comes to remediate
large industrial sites and mercury mining sites. Due to its properties, once mercury has katered t
environment, it remains there adopting different physical and chemical forms reaching all of the
environmental compartments to a greater or lesser extent: air, soil, water, sediments and even the
buildings used for the activity.

Inorganic mercury cahe transformed by bacteria into methylmercury in sediments and soils, at a rate
depending of the physithemical characteristics of the soil. Methylmercury {8&t ) is a highly

toxic bioavailable form of organic mercury and cumulative throughout thedieaith. Consumption

of fish and shellfish poisoned by direct dumping of methylmercury in the wastewater from a chemical
factory in the Minamata bay (Japan) during decades was the cause of one of the worst episodes of
chemical pollution recorded in the pasintury.

The three major forms (speciation) that can be found in the environment are:

A Metallic mercury (HgA), in liquid and gas eq
A Inorganic mercury (Hg, HgO, HgCh, Hg ¢l é)
A Organic mercury (CEHg-CHs, CHsHg-NH,, CH:Hg-S H é )

Various activities have led historically to mercuigntaminated sites, generally as a result of lack of
environmental regulations, use of pollutant technologies and poorly waste management practices.
These activities mainly include:ercury mining and quarryidy the chloralkali industry; coafired
powerplants; cement industry; production of pig iron, steel andfamous metals; the waste sector;

the production of chemical substances, chemical fertilizers, pharmaceutical pranidiciatalysers;
batteries and fluorescent lights.

Currently the most important source of emission of mercury in the Mediterranean region are-the coal
fired power plant¥.

“Mercury can easily change its chemical state in th
potential, thus causing drastic changes in its mobility and toxicity.

!> The most common ore form of Hg is cinnabar (HgS). It has been exploited in the Mediterranean region

mainly in Spain and also in Algeria, Slovenia, Turkey and Italy.

YADi agnosis of Mercury in the Mediterranean Countries
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Remediation of a contaminated site is a corrective measure to mitigate or @ithimabllution. The

first step towards achieving this is to thoroughly examine the origin, extent, type and amount of
existing contamination. Once these parameters have been defined, the next step is to determine how
and to what extent the environment dndnan health is or may be affected. Finally, and only after
having investigated the aforementioned aspects, corrective measures should be proposed and adopted
to remediate safely the environmental damage and limit or eliminate the risk of the contamaatio

any environmental vector and to the human health.
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2. International Legislation

2.1 Minamata Convention on Mercury*’

The Minamata Convention on Mercury provides for control and reductions across a range of
products, processes and industries where mercury is used, released or emitted.

With regard to contaminated sites, the global Convention on mercury shall adoptcguman
managing contaminated sites, but does not pose an obligation on remediation of contaminated sites.

The parties are encouraged to cooperate in the formulation of strategies and the execution of activities
to identify, measure, classify depending orogities, manage and, as appropriate, remediate
contaminated sites.

2.2. Convention for the Protection of the Marine Environment and the Coastal Region of the
Mediterranean (Barcelona Convention)

2.2.1 Common Measures adopted in the "5Conference of the Parties (1983 the Barcelona
Convention.

1 The maximum concentration of mercury in effluent before dilution in the Mediterranean
Sea is 50 Og/l

7 New outlets for mercurgontaining effluents in the Mediterranean Sea should be
designd and constructed to prevent an increase of mercury concentration in the biota and
sediments to above 50% of the background level in a 5 km radius from the discharge
point.

2.2.2 Regional Plan on the reduction of inputs of Mercury(2012).

In the framework ofhe implementation of article 15 of the Protocol of Land Based Sources of
pollution, the Mediterranean Action Plan (MAP) of the Barcelona Convention adopted in 2012
a legally binding text in order to reduce Mercury pollution, by which the Parties should
establish limits of emission (ELVSs) to different industrial sectors, among other measures.

An inventory of contaminated sites- including mercury mines and chloralkali facilities
which use or have used in the past mercury-¢dibss tobe forwarded to the Secretariat of the
Barcelona Convention. The countries have alsoidentify and envisage appropriate
measures for these sites.

7 Open for signatre in 2013 and enters into force in 2018
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2.3. European Union Legislation

2.3.1Surface water and Groundwater

2.3.1.1 Council Directive 98/83/CEof 3 November 1998, on the quality of water intended
for human consumption. Sets a limit for Mercury of 1 microgram per litre.

2.3.1.2 Directive 2006/118/ECof 12 December 2006, on the protection of groundwater
against pollution and deterioration.
1 Indicates dteria for assessing good chemical status of groundwater.
Set the threshold value$ the analytical parameters.
1 Mercury is included in the minimum list of pollutants or groups of pollutants and
indicators of pollution that member states shadthblish.

E ]

2.3.2 Soils

2.3.2.1 Council Directive 86/278/EEC of 12 June 1986 on the protection of the
environment, and in particular of the soil when sewage sludge is used in agriculture.

2.3.2.2  Council Directive 91/156/EECof 18 March 1991 establishes the obligation to draw
up inventories of contaminated sites.

2.3.2.3 The thematic strategy for soil protectioGommunication COM[2006]23%inal,
includes concepts like:

- the establishment of a legal framework to protect and use the soil sustainably;
- the integration of protectigpolicies;

- the identification of risk areas

- the inventory of contaminated land and facilities

- the restoration of degraded soils.

2.3.2.4 The implementation of the Strategy and ongoing activities since 2006 were presented in
documentCOM (2012) 46 final

2.3.2.5 Directive 2010/75/EUon Industrial Emissions (IPPCThe industrial activities dealing
with hazardous substances will have to establish through a baseline report the state of
soil and groundwater before the start of activities and after the cessatioraofivitess.

2.3.2.6 Directive 99/31 on landfill of waste The operator shall be responsible for the
maintenance, monitoring and control in the aftare phase for as long as may be
required by the competent authority, taking into account the time during which th
landfill could present hazards. In some countries this period is not inferior to 30 years.
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2.3.3 All media

2.3.3.1 Regulation EC n0.166/2006 concerning the establishment of an European pollutant
release and transfer RegisterRRTR), setting as compulsoryitdorm on emissions to
air, water and soil above given limits.

2.3.4 Health and safety at work

2.3.4.1 Commission Directive 2009/161/EUestablishing a list of indicative occupational
exposure limit values.

2.3.5 Transport of hazardous waste

2.3.5.1 European Agreementconcerninghe international carriage of dangerous goods by road
(ADR)

2.3.5.2 Regulation EC 1013/20060n shipments of waste, specifies the procedures for
controlling waste shipments to improve environmental protection.

2.3.5.3 Directive 2008/98 on waste (Framework Directivelncludes the conditions for
transportation of waste, including minimum standards of transporters.
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3. Identification of mercury -contaminated sites

The first step is to produce a census of current and former industrial sites that hosted industrial
activities likely to have usedintentionally or unintentionally mercury in the process or be emitted

or dumped into the environment (see list of activities in the introduction). To this list, sites can be
added for which analyses and diagnoses revelatedresence of significant mercury anomalies in the

soil, air, water, sediments. To detect these anomalies, it is necessary to compare the results found on
the site with those of natural or anthropogenic geological background.

The realization of studiesn the site to characterize the pollution in its breadth and scope is a critical
phase to define the actions to undertake cleanup activities later.

To characterize the pollution it should be established:

A What are the forms of mercury present (metallic neeu r y met hyl mercury ¢€)
The amount of mercury;

What are the environmental compartments impacted;

What is the extent of the contaminated area;

The behavior of mercury in environmental compartments;

What are the consequences of the pollution, both in andfdhe site.

> > > > > >

Several tools can be implemented on the site:

o0 Historical studies, literature and recollection of memories from workers may reconstitute
industrial and environmental practices in the site to target potentially polluted areas and type
of pollutants potentially present.

0 The hydregeological studies will show the soil characteristics (granulometry, composition of
soil and rock, fragmentation areas..) and underground hydrological networks (flow direction
of the water, connection between grouatlv tables, depth, variation in levels of the
groundwater table..). This helps to identify potential transfer and the possible pollution
extent.

Information gathering will also seek to identify issues to protect in the site and if the pollution exits
the site: local population, uses of the environment (orchards, fishing, water consumption, swimming
areas, walking areas ...), media exposure, and the protection of natural resources.

The program of investigations conducted on the site defines environrmentpartments and study
samples to be taken in order to ultimately develop the conceptual site layout. The latter can map the
relationships between the sources of pollution, the various transfer media and issues to protect.

The environmental compartments be studied are water (surface, groundwater); biota (fish,
plants,..); soil, soil gas and sediments and air.

The sampling and analyzes have to be performed according to the protocols and standards. In the case
of mercury pollution, it is convenient to sxiate each sampling with a collection of field
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observations and measurements of parameters to be able to assign bias indices to the results. These
observations or parameters taken into consideration may be:

1 Inthe air: temperature and internal presstemperature and pressure of the outside air.

1 In the soil: environment in the area sampling (sukslab, bare soil, grassy floor, soil with
nearby trees...), soil type (natural, backfills, lithology, homogeneity/ heterogeneity,
granulometry, moistureetc.) soil temperature, ambient air temperature, pH, Eh, dissolved
oxygen, organic content (TOC), iron, sulfates, major element and/or traces characterizing the
geochemical background, chlorinated solvents (HVOC, chlorinated monocyclic aromatic
compoundstotal hydrocarbons, etc.), types of bacteria present in the soil (anaerobic, aerobic ...)

1 In the soil gas: temperature and pressure of the soil, temperature and air pressure outside.

1 In the water: pH, Eh, dissolved oxygen, electron acceptors (nitritetes sulfates, iron and
manganese), content of chlorides, COD.

1 In sediments: pH, Eh, sulfides / sulfates, Total Organic Carbon (TOC), granulometry.

If there are droplets of mercury in soil or sediments, the results may be biased depending if the
dropet is taken or not in the sample, especially if the weight of the sample is very small. Sampling

sizes should be carefully considered in this case to minimize this risk. A good safety measure to
validate the results is to include also sampling and maasuts of soil gas.

During analysis of mercury in the sample, it is necessary to perform mercury speciation, which will
let to have a precise evaluation of the toxicity, lability and the associated risks. The speciation will
distinguish the different formef mercury present: total mercury, dissolved elemental mercury,

di ssolved reactive mercury, gaseous mercury Hg

Taking into account that metallic mercury is the most present form (99%) in the air and soil gas, the
speciation in the samples should preferably be carried out in wgteundwater and surface water
soil and sediments.

Sampling is described in more detail in chapter 5.
3.1 Stage I: Preliminary report on the situation

The preliminary report should contain a theoretical model of the mecomtaminated site that
draws on all of the previously known information. Data on the following aspects will be gathered
during this stage:

\Y, The location, surface area, and detailthefphysiographic region of the site.

V Historical records of the site and the surrounding area (climatology, etc.).

V Past, current and future uses of the place.
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\% Analytical data from previous studies.
V A survey of the site and the nearby area.

One importantool that helps to identify, quantify and characterize the contamination is a list of the
activities and processes that have taken place on the site associated with mercury use and the
estimated amount of mercuepntaining wastes.

Once these factors Y& been identified, stage Il should be carried out. This stage involves the
drafting of a more detailed additional report to assess the degree of mercury contamination.

3.2 Stage II: Additional report

This report will contain the information requireddoaw conclusions and determinéether or not
a more indepth analysis is needed.

It is advisable to carry out a preliminary site inspection to meet three specific objeg}idescribe
the site b) examine the type of contamination producedby the mecury andc) define the
mechanisms of mercury mobility and the points of exposute

If detailed studies of the site are required, the environmental characterization stage will be carried out
(Chapter 5).

The three specific objectives are discusseddane detail below.
3.2.1 Description of the site

This should include generalities on the location of the site, climatology, hydrology, hydrogeology, the
demography of the area (size and distance from the nearest population), and potential environmental
affection.

The report should include at least the following data:
0 Location. A complete description of the location of the site and access to it. Geographic
information on the site. Potential movement of the material deposited there, the production
processes caed out, the source of mercury waste, amounts of waste, etc.

o Form and structure of any facilities. Geometric characteristics, the building system and
sequence, an estimation of the volume of material, the boundaries of the site and the uses of
the immedigely adjacent area.

o Climatology. A complete description of the climate using all available data, the average
seasonal temperature, the annual rainfall and its distribution, the maximum precipitation, the
predominant wind direction and seasonal wind paster
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0 Geology of the areato discover the geological formations and the rocks found at the site,
along with their characteristics.

o0 Edaphology and land usesA complete description of the kinds of soil at the site, along with
the soil characteristics antdet land uses: industrial, agricultural, livestock farming, forestry,
crop types, etc.

o Surface drainage network A description of the fluvial flow throughout the year, permanent
or seasonal rivers.

0 Socioeconomic aspectd he demography and economy of #rea.
3.2.2 Type of contamination

Unless chemical analyses have been carried out, it is difficult to accurately determine which
contaminants are present at a site. However, during a site visit, it is possible to define with sufficient
clarity the type ofmercury contamination that has taken place. To achieve this, it is essential to find
out about the activities and processes carried out in the area of interest, through interviews with the
local authorities and with the population of the surrounding &méarmation that is gathered in this

way must always be summarized and filtered, particularly if the polluting activity was halted a long
time ago.

The site should be defined in as much detail as possible in relation to the geometric and physical
charactéstic of the structure or structures that could potentially produce the contamination.

3.2.3 Identify the mechanisms of mercury mobility and points of exposure

A description of the site and of the type of contamination will enable us to predict the mechanisms
mercury mobility and the environmental compartments that are affected, where applicable. A good
selection of points of exposure is extremely important, as environmental sampling should be
comprehensive.

During the first site visit, the specialist ainarge of the study should also define the areas in which
there is no evidence of contamination. These areas will be used to take reference samples, which will
serve tcestablish the natural or background level of mercury in the study area.

A preliminary precautionary decision can be made to limit access and uses of the potentially
contaminated areaif knowledge of points of exposure gained in this first visit leads to the
conclusion that there may be an exposure risk for people or animals. The releabatitbority must

be informed of this decision. The advisability of the measure can be reviewed later when the results
of the analyses are available.
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4  ldentification of environmental impacts

National environmental safety and protection criteria should be used as a reference to identify
environmental impacts at the contaminated site.

If no specific regulations exist, the principle of prudence should be considered in the study of the
mercurycontaminated site. In this case, applicable published data, recommendations and
international guidelines should be used as a reference. The conclusions obtained in this way and the
decision of the relevant authority/ies will enable future actions to baateal

As mercury is mobile, environmental impacts should be assessed in the various environmental
compartments to determine the following risks.

Hydrological risk:

A Alterations in natural surface drainage and contamination of river beds due to runoff and
leachate from the contaminated site.

A Changes in the courses of streams adjacent to the site due to the accumulation or piling up of
material in the beds, which may cut off the natural flow or be washed away in a flood and
pollute the downstream.

Atmospheic risks

A Resuspension or reemission of particles of dust from the mezoatgminated site that are
carried by the winds.

A Regasification and release of mercury present in piled up or contaminated materials, due to
seasonal changes in temperature.

Changs in soils:

A Occupancy by accumulation of materials.

A Nearby soil affection by dispersion of materials from the contaminated site, the deposition of
dust or the runoff of rainwater.

Impact on vegetation and wildlife:
A Affection of plant species from tlegea and movement of wildlife to adjacent habitats.

Morphology and landscape:
A Visual impact on the main basins in the natural landscape due to the effect of piling up of
material, lack of vegetation or colour changes.
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5 Environmental characterization of mercury-contaminated sites

The selection of the environmental compartments that should be sampled will depend on the
characteristics of the contaminated site or location: each site is different, so criteria that apply to one
might not be applicable to at@r. In some places, surface water and sediment should be sampled; in
others soil sampling may be sufficient; and in yet others emissions should be measured and soil,
surface water and groundwater should be sampled.

Sampling and analyses are essent&ineints in the assessment of merazogtaminated sites: it will
determine the extent of soil contamination with environmental damage, and the precise boundaries of
contaminated areas.

When mercury contamination is detected at a site, it should also gkt Southe surrounding area.
Sampling should be carried out both &édinsided an
contamination affects adjacent surroundings.

In all cases, it is essential to obtain a reference sample to determirmekheonind levels of mercury.

If the site is in a mining area, a great deal of caution must be taken in definirejettence level

The mineral deposits could extend beyond the limits of the mine, due to the continuation of the
geological formation thatantains the deposit. Thus, high metal content results could be obtained that
are not strictly due to the mining activity. In these cases, special attention should be paid to soils and
aquifers.

Sampling

The tasks of sampling, analysis and monitoring khbe carried out by qualified professionals, in
accordance with a wethoughtout plan, using widely accepted methods. The same methods should
be used throughout the programme.

It should be stressed the importance that sampling has on a decontanfirgéon Sampling errors

or deviation from the standard operating procedures could produce data detrimental to the
programme, which is why the samples must be representative and must conform to the desired levels
of reliability. Samples should be presenasttl stored in the shortest time possible after collection.

The time elapsed between the taking of samples and their preparation for analysis should be the
minimum, and is recommended to maintain the samples refrigerated untill delivered to the
Laboratory.

In addition, rigorous quality assurance and control measures should be applied.

Sampling may be selective, systematic and random, including all matrices (soil, sediment, water):
1 Selective sampling
The sample collection points are determined by themampce of the sampler, and usually
include factors such as the visibility of the area of a chemical spill, changes in soil color,
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areas of previous physical disturbance or areas with no vegetation or dead vegetation. In
environmental studies, selectivergaling is often the basis of an exploratory investigation.

I Systematic sampling
It is useful at sites with chemical spills or aerial deposition of pollutants, this method is useful
to document probable concentration gradients and is often used in nmgnpgoograms. The
points of sampling can form various patterns in the soil: zigzag, diagonal, grid, sinuous, etc.
Subsamples should also be taken at each vertex where the direction of the pattern changes.

1 Random Sampling
Allows every possible combinatiaf sample units to be selected and the number of possible
combinations is limited only by the size of the sample.

Analyses

In order to obtain significant, acceptable results, the analytical laboratory should have the required
infrastructure and proven p&rience with the matrix and type of mercury to be analyzed. One
excellent way to verify the validity of results is the participation in an-atesratory comparison
programme.

In addition, procedures such as homogenization and acceptance criter@gandtindy and preparing
samples in the laboratory should be established. Chapter 6 deals with sample preparation and
analytical considerations. For further considerations about the pretretment of the samples, consult the
standard NENEN-1 6 1 7 9 : SIAdgel Reatedd biowaste and soil: Guidance for sample
pretreatmento

The methods to analyse the various matrices of mercury may assess the total mercury content or the
speciation of mercury. Some have been defined by the International Organization for Stamutardiza
(ISO) and the European Committee for Standardization (CEN). Other national methods have been
drawn up, such as those of the United States (EPA) or Japan.

The following criteria must be met to obtain high quality results:

a) Specification of the analytical technique.

b) Presentation of reports, according to the established quality procedure

c) Maintenance of the analytical equipment.

d) Validation of all of the methods wused (incl uc
e) Traning of laboratory staff.

In addition, procedures such as homogenization and acceptance criteria for handling and preparing
samples in the laboratory should be established.
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5.1Characterization of surface water and groundwater

Analysis of water samples isually carried out in the lab rather than in the field. However some field
testing is possible. Use of Teflon bottles washed with HCI acid is recommended as a good means of
preventing cross contamination. Ensure the acid used is mdrearyas acids caserve as a source

of various contaminants, including Hg.

Speciation in water is an important topic for the understanding of mercury behavior in the
environment and for the treatability of water contaminated with mercury. Various forms of Hg arising
from various means of treatment of the water sample have to be distinguished (e.g. filtration of
sample and treatment with BrCl yields information onpoHg H g Agt+ Heeg however acid
digestion followed by analysis yields information onrlEgHg-+Hgp):

+HEgotal
HE@articulate
dgdissolved Hg

A geactive
H-qgaseous

dEgeolloidal / residual

To To I Do Do I

Analysis of water samples for metkiyiy may be accomplished with the use of isotopic tracers and
GC-ICP-MS analysis.

5.1.1 Surface water

The mercury content of surface water at the contaminated site and in the surrounding area should be
studied, as water may act as a pathway for the dispersal of contamination by leaching from the site.

To determine the impact of the contaminated site on ®unfater, an analysis will be carried out
upstream of the supposed mercury point source and downstream of all the possible points of
exposure. This analysis should focus on points at which the water is used for human consumption,
recreation, cleaning clothgetc.

Unfiltered samples are generally used to analyse surface water. In addition, mercury sampling must
be carried out irll of the seasonghat is, in periods of rain and drought, heat and cold.

Whenever a body of surface water is analysed, irdtion should be gathered on thediments For
this purpose, simple and surface samples (@m) should be taken at places upstream and
downstream of the pollution point source.

In areas where contamination is found in water, it is important to kndwe idquatic fauna is fished
for food, in order to assess the possibility of fishing restrictions.
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Once the drainage network has been defined in the additional report, a sampling campaign should be
designed for liquids and solids (sediments). The aiméssess:

1- the water quality in the area surrounding the site;
2- the sediment quality in stream beds in the area;
3- whether sediments are affected by contaminated material or by the contaminant itself carried

by the water.
The following tasks should be carriedt to design the sampling campaign:

1 Inventory of surface water points.

9 Field survey of all the types of water points.

1 Selection of sampling points and the period (or periods) most suitable for carrying
out the sampling, depending on the climate.

1 Establshment of background mercury levels in the area. Sampling points should be
selected upstream of the study area, to assess the levels of mercury present before the
water reaches the polluted area.

Mercury levels in surface water that are above the limgblished for water for human
consumption (1 Og/ 1) shoul ddepteamaysisof theysoutce Sustu f f i ¢
levels could be proof of contamination or due to natural enrichment.

51.2 Groundwater

Aquifers are one of the media that are most vulnerable to contamination in hazardous sites. Therefore,
they should be monitored not only by means of 1mae wells, but also through samples collected
from springs and other natural underground water sources

Hydrogeological studies should be carried out in the study area, and should include some of the
following activities:

a) The design of a preliminary scheme for hydrogeological conditions in the area, including
the creation of an inventory of water poiigter catchment points and springs in the
area).

b) Field survey of all the water points. The following data should be gathered: construction
characteristics, extraction capacity, piezometric level and physicochemical characteristics

of the water.
c) Selectionof sampling points and the period or periods that are most suitable for carrying
out the sampling, depending on the climate.

When required by the size and complexity of the situation, additional information may need to be
gathered through the followiragtivities:
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d) Test drilling around the site through structures and formations of hydrogeological or
hydrochemical interest. This will reveal changes in the piezometric level and enable the
detection of vertical gradients.

e) Hydraulic characterization testsameas not investigated by the test drilling, to determine
the permeability of the main structures in the area through the different rocks.

f) Hydrochemical sampling along the test drill holes by clogging stretches to reveal the
chemical characteristics ofdhunderground flow at different depths of water upstream
and downstream of the pollution point source.

Due to the natural variability in aquifers, thelyould be analysed at least three times a year
depending on the local climate.

The following paramets should be measured in the water:
1 Parameters measured in situ:

Temperature

Conductivity (salinity)

pH (acidity)

Dissolved oxygen

Eh (redox potential)
oncentrations of metals:

Mercury

Arsenic

Barium

Chromium

Iron

Nickel

To To Do o Do Do () Do Do o Do I

In addition to these analytical determinations, other tests can be carried out according to the type of
production process that generated the mercury deposit, and the expected composition of the pollution
point source.

Likewise, other measures can be iempented to determine the presence of anions such as sulphates,
nitrates, nitrites, carbonates and ammonium.

Mercury levels in aquifers can only be compared with reference values (for example, those of the US
EPA) when theanalysed samples have not beeitefed. The analysis should also include samples
from domestic taps, as the concentration of contaminant in taps could be different from the values
found in a well or spring.

In all cases, mercury levels above the reference levels for human consufndtione g / | ) Sshoul
analysed to determine their source.
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5.2 Soils and sediments

Before the soil sampling campaign is designed, a site survey should be carried out to take into
account various factors, including:

1 Geomorphology of the site.

1 Topographical andeological characteristics, land uses, identification of escarpments, slopes,
steeply sloping hillsides, instability, etc.

9 Accessibility of the site and sampling areas.

1 Identification of areas of natural ground and areas formed by backfill due to the exiwam
deposited materials. This point is of particular interest in the sampling of urban areas, where
it is important to determine whether soil has been removed or mixed up by urban
development works.

9 Historical site uses (industrial process, tanks, pipele s , waste storage, | an

On the basis of this information and data from the additional report, guidelines will be established for
the sampling campaign. Contamination is mainly dispersed by wind, through resuspension and
sedimentation of finenaterials (generally the distribution is marked by the directions of the main
winds in the area), and by surface water.

Taking into account the distribution of the winds and the surface water that runs through the site, a
rhombusshaped sampling grid shiol be established with sides measuring 50 by 50 metres. The grid
should be symmetrical about the direction of the prevailing winds direction, as it is considered a
priori that these winds will have the maximum concentration of suspended particles iadiesmtgof
contamination. In addition to the aforementioned grid, a series of regularly spaced points should be
sampled in a concentric pattern around the boundary of the contaminated site to compare and assess
the impact of nowprevailing winds on the ma&ment of solid particles.

Surface soil sampling will be carried out by removing a thin layer of earth and then taking the sample
with a clean spatula. The deep soil sample will be taken at the same point as the surface sample using
appropriate sampling egpment (auger).

In particular for soil/sediment, the sampler cylinder should be used, since this allows a sample unaltered in
which it can be seen the profile and the depth of contamination.

The hydrogeological test drill holes can be used for samplivigch should be preferably of
continuous recovery of core.

Each sample can weigh approximately one kilogram, to ensure the representativity of the sample, of
which a homogenized portion of around 100 ml will be taken later on in the Lab for analysiesth

of the sample will be kept referenced and storaged for further tests, if necessary. For sediment
sample, the weight could be less according to the analyses to carry out.
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In the case of mining activities, the soil samples should be taken at theée Bmple surface (b

cm), at a depth of 0.5 m, and from rock samples obtained in test drill holes, if applicable. The aim of
sampling at the first two levels is to discover potential variance between surface and deep soils due to
mercury enrichment esed by migration from soil and concentration in the contact surface with the
bedrock.The indepth network sampling can be done at half of the points and alternating them

5.3 Characterization of air and food

5.3.1 Air

Mercury levels in ambient air should be considered because of the high dispersion and ease of
evaporation of this metal. As mentioned above, sampling points should take into account industrial
activities within and outside the site, as well as meteorabgunditions.

There may be many sources of mercury in ambient air. However, high levels naturally indicate that
there is mercury in the area. The measurement of mercury concentration in air is a rapid way to
confirm the presence of the metal. This isdaese contaminants are commonly dispersed in air, but

do not remain in it. As a result, levels drop once the source of contamination has been removed or
reduced.

In its Air Quality Guidelines for Europethe World Health Organization (WHO) established a
guideline value of 1000 nanograni/ifi microgram/m) as an annual average for mercury in ambient
air.

The United States Environmental Protection Agency (EPA) selected a reference concentration of
mercury of 300 ng/fifor exposure in residential areas.

European Directive 2009/161/EU establishes maximum occupational exposure (8 hours per day) at
20,000 ng/m

Modelling can be carried out to identify the most likely pollution point sources (samples of ambient
air should always be taken). Air samples barcollected in 2dour periods according to a schedule
that takes into account the meteorological conditions throughout the year.

A detailed record should be kept of the meteorological conditions and all the activities that were
being carried out in tharea at the time of each sampling.

5.3.2 Food

The mercury content should be determined in plant and animal samples of the food produced in the
area and other food that is frequently consumed by the population. Food generated by fishing and
hunting should be included, as well as those from agricultoraices.
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When sediments are contaminated, sampling should include species that are bottom feeders in rivers,
streams and lakes. It is not as important to include fish that feeds in the water column.

According to the principle of precaution, the intdkgels described in World Health Organization
(WHO) recommendations should not be surpassed. In 2008, WHO published a guidance document
http://www.who.int/ipcs/assessment/public_ltieanercury/en/to provide information on the potential
impact of mercury exposure and to help, as much as possible, to idenisly populations.

In the guidance document, WHO indicates that two groups are particularly vulnerable to the effects of
mercury. Fetuses are particularly sensitive to the effects of mercury. Intrauterine exposure to methyl
mercury due to maternal consumption of fish (especially Tuna, Swordfish, Shark.. ) or seafood may
damage a babybs brain and enceofwethysmerswysid petemtial Th e r
disorders of neurological development. As a result, exposure to this substance during the fetal stage
may affect a childbs cognitive ability, me mory,
spatial and visal skills. Therefore, particular attention should be paid to pregnant women,
breastfeeding women and women of childbearing age.

The second group is that of people who are systematically exposed (chronic exposure) to high levels
of mercury. This group irludes people with fish as staple food (subsistence fishing) or those
individuals occupationally exposed.

As the populationds eating habits could mean tF
advisable to restrict access to affected foodsearen to regulate the use of the land and/or the types

of crops that can be grown in the affected area, to ensure that the health of the surrounding population

is protected.
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6 Sample preparation and analytical procedures

A well-contrasted methodology @escribed in the following section, taking into account that other
different techniques may be used depending on each specific case, the expertise of its analysts and the
technical means available.

A. SAMPLE PREPARATION

a) Soils saturated with water and Sediments

Two alternative procedures are described, the drying of the sample at room temperature and
the lyophilization.

a.1 Drying at controlled room temperature (max222 A C)

1- If the sample is saturated with waterslitould be filtered to separate the liquid phase. If
the original sample is dry enough, then proceed directly with the homogenization phase
(point 3). In any case, the humidity content of a-saimple shall be determined in
parallel in a kiln or in a therabalance (see footnSje

2- The solid part is put over absorbent paper at controlled room temperature (not above 20
22 A C), and it is weighed periodically unt

3- Homogenize the sample.

4- If no prior information about the appramate concentration of mercury is available, an
option could be to run an ESCHKRAanalysis for guidance on the most suitable
technique to determine the Hg content of the sample.

5- Perform the analysis depending on the expected concentration, wihittace given
later on in point B. For this, except when using the technique of pyrolysis, it will be
necessary a prior dissolution of the sample. The most common procedure is the aqua
regia attack, but there are other alternative methods depending omattagteristics of
the sample

- 1SO 11466.3 (aqua regia)
- EPA 3050B (HNGQ-H,O,-HClI).
- MICROWAVE ASSISTED ACID DIGESTION EPA 3015, 3051, SW 846

6- Give the result referring to dry matter, with the moisture correction formula (sé€d note

'8 The method ESCHKA is based on the mercury amalgamation process on a gold plate. The soil sample is
introduced in a porcelain crucible and covered first with a layer of iron powder and later with a layer of zinc
oxide. Then, the porcelain crucible is covered with a gold plate. After that, the crucible is subjected to a
calcination process and it leads to the formation of gaseous mercury which is fixed to the gold plate. The
difference on the weight of the gold malet us to determine the mercury contained in the soil sample. The
measured range of mercury can be from around 0.2% to more than 30%.

19 Moisture correction : The resulting concentration of mercury in the original sample, expressed on dry sample
will be:
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a.2 Lyophilization

Lyophilization (freeze drying) is a method that minimizes the loss of volatile components, such
as mercury, in the drying process of samples with humidity, being also very convenient for
organic tissues (fish, shellfish, algae, etc). The result is a sampla watly low moisture

content that can be directly analyzed. Lyophilization is especially suitable for small amounts of
sample.

Laboratory device folyophilisation

b) Dry soil sample

1 - Dissolution of the sample, usually in aqua regia, except when using a pyrolisis technique.
2 - Make the corresponding analyses.
3-Reference the results on a subsample dried at

C) Determination of Hg in liquid samples

For the analysis of mercury in liquid samples, the measurement is direddy (prior to vacuum
filtering with filter size of 0.20 microns) depending on the expected range of mercury (see point
B).

L bF 100

R= {o00 M T00-H

R: concentration of mercury on dry solid sample mg/kg (ppm)

L: mercury concentration in the solution analyzed (micrograms/liter )

b: final digestion volume in mililiters.

F: dilution factor of the digestion, if any

M: weight of original solid sample digested, in grams.

H: value of loss at 105 UC, in % of original sample.



UNEP(DEPI)/MED WG.41717
Annex Ill, Appendix 4
Page?24

B. MOST COMMON ANALYTICAL PROCEDURES

1.

For solid samples wit mercury concentrations above 300 ppm, the exact concentration of
mercury can be determined directly following the ESCHKA method (see fodtnote

For solid samples with a mercury concentration between 20 and 300 ppm, the exact
concentration of mercury cdre directly determined by pyrolysis of the sample (ie the RP
91C attachment from LUMEX company is intended for decomposition of a sample and the
reducing of mercury from the bound state into an atomic state using the pyrolysis technique)
and subsequent alysis by atomic absorption spectrophotometer.

For samples with a mercury concentration between 0.05 to 20 ppm, the exact concentration
can be determined by IGRES (Inductively Coupled Plasmaomic Emission
Spectrometry), also referred to asductively Coupled Plasma Optical Emission
Spectrometry (ICPOES), performing a prdigestion of the sample in an acid mixture.

Alternatively, for more than 1 ppm of Hg, the technique of cold vapor system (CVAAS) with
subsequent measurement by atomicsoaption spectrophotometry (based on ISO
12846:2012), which is the most extended in the Laboratories, or its equivalents FIAS and
FIMS can be used. Problems that may arise are that ergaraury compounds will not
respond to the cold vapor atomic absanptiechnique and possible interferences may appear
with chlorides, iodides, sulfides, copper and VOCs. It is recommended first to eliminate
organic bonds with agua regia in solid samples and with digestion with nitric acid in liquid
samples followed by aoxidization of all mercury to its bivalent state with permanganate or
dichromate, and finally reduce as usual with borohydride or stannous chloride. A safe option
would be the use of the method of standard additions to confirm the results, or to change the
technique if the problems persist.

Solid samples with a concentration of less than 0.05 ppm meralttyough it can also be

used for higher concentratiorsan be analyzed directly without dissolution from the original
solid sample by thermal decomptisn (i.e. the RP1C attachment from LUMEX company

is intended for decomposition of a sample and reducing the mercury from bound state into an
atomic state using the pyrolysis technique), then amalgamation with atomic absorption
spectroscopy (ie the equiient AMA-254). The method is based on norm EPA 7473 SW
846.

In any case, when the pyrolitic process is used and mercury is suspected to be bound in
silicates or other matrices that may not thermally decompose, validation of direct analysis of
the solid sould be confirmed with total acid digestion with an appropriate method (such as
method EPA 3052), followed by analysis with AMZ%54 or other equivalent mercury
analytical techniques.
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7. Risk assessment
The Environmental Risk Assessment (ERA) Witlp to answer the following questions:

- Does the site represent a real or potential risk to the human population and/or to the biota?
- What is the magnitude of the risk?

- Should the site be restored to reduce the risk?

- If the site is not restored, couldet risk increase and/or spread?

ERA is a process that assigns magnitudes and probabilities to the adverse effects of contamination.
Consequently, it is an instrument that can help to define whether or not environmental measures
should be implemented atcantaminated site. Risk assessment can establish the urgency to act: the
greater the risk of the contamination affecting living beings, the greater is the need to implement
restoration programmes.

Risk assessment can be used to define remediation obgefidiva site, which may be to reach (a) the
maximum acceptable limits established by current legislation or relevant authorities or (b) specific
limits set for the site on the basis of the assessment.

ERA constitutes a tool for deciding whether to carty corrective actions at the contaminated site

and for setting the final remediation objective, thus selecting the bestupestnategies. The ideal
objective is to restore the site and its uses with concentrations to the levels found in the environment
prior to contamination through techniques described in point 7.1. However, this may be economically
unfeasible and other options should be considered, as it is mentioned in that point.

The establishment of target cleanup level on the basis of a risk asessmenimeans that the
contamination will be reduced to its maximum accepted level, which may be not necessarily zero
(speciation, lability and biodisponibility of mercury are parameters that can be taken into account).
Thus, at the end point, the residiconcentration of the contaminant will not constitute a risk to the
human population and biota.

Risk assessment can be carried out in four clearly defined stages with specific objectives:

1. lIdentification and characterization of what is at risk. All lgs@s of these characteristics
should help to assess the risk to human health and to ecosystems.

2. Analysis of the hazard level and toxicity. The aim of this stage is to identify elements or
compounds that may be critical; to characterize the kind of effleefs may have; and to
evaluate doseffect relationships, in order to predict the response to the contaminant for a
wide range of doses. This analysis is based on contaminant data and characteristics, referring
to its environmental and toxicological befav

3. Analysis of exposure. The aim is to estimate the rate of contact with the identified
contaminants. The analysis is based on a description of exposure scenarios, as well as
characterization of the nature and extent of the contamination.
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4. Analysis of reks. The results of the previous stages are combined to objectively estimate the
likelihood of adverse effects on the protected elements under the specific conditions of the
site.

Other contaminants besides mercury may have an impact. Therefore, iisteerdence that other
contaminants are present at the site, the responsible of the process must take the decision to include
them in the study and assessment.

7.1 Characterization of toxicological effects

This section of the risk assessment evaluatesdandribes the effects of the significant contaminant
(mercury) on the receptors identified through the different exposure routes.

Contamination receptors that are frequently at risk in merooinigaminated sites are:

7.1.1 Humans

In humans and some animals, the potential effects and symptoms of mercury intoxication vary
according to the chemical form of mercury, the exposure route (inhalation or ingestion) and the

exposure dose, including the exposure time and the concentratf@roércury.

For all the inhabitants of an area where a mercontaminated site is located, the main potential
exposure routes are as follows:

- Breathing (absorption by inhalation) of mercury and/or dust.

- Eating (absorption by ingestion). It is coretied that mercury ingested in food is mainly
in the form of methylmercury (an organic compound of mercury).

- Dermal contact.

7.1.2 Terrestrialanimals

In general, the symptoms of intoxication reported in animals for cases of mercury poisoning are not
specificand depend on the exposure route, as in humans.

7.1.3 Aquatic biota

Many factors influence the potential toxicity of mercury in aquatic biota. These include the form of
mercury, the developmental stage of affected organisms, and the chemistry of the water.

Changes in temperature, salinity and the hardness of the water also alter the toxicity of mercury to the
biota.
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It is widely accepted that the most toxic form of mercuryithylmercury. Reducing conditions

(i.e. lowroxygen concentration) are needed feethylation to occur. It is well known that bacterial
action promotes methylation, which is the main process responsible for the transformation of
inorganic mercury to an organic formulation able to enter throughout the food chain.

In aquatic systems, fisare the main receptors of mercury through ingestion, as they are exposed to
mercury both in water and through the ingestion of plants and macroinvertebrates.

Fish and macroinvertebrates like shellfish can also absorb mercury through the gills.

Macroinvertebrates may also be exposed to mercury in sediments, as are species of fish that feed on
material deposited on top of the sediments. Due to their position at the top of the food chain in aquatic
systems, it is assumed that fish have the highest ctvatien of mercury of all kinds of aquatic

biota.

7.1.4 Plants

Plants are generally not sensitive to inorganic forms of mercury (i.e. elemental mercury and ionic
mercury), probably due to the high level of absorption of the metal by soil particles. Thiy largel
prevents the absorption of mercury and toxicity in plants, which normally do not concentrate heavy
metald®, but show greater access to organic forms of mercury, such as methylmercury, than to
inorganic forms.

7.2 Evaluation of exposure

By this stage, werow the exposure routes, the receptors, the concentrations and the toxicity.

The evaluation of exposure consists in combining the results of the risk assessments for humans and
ecosystems with dispersion studies to assess the degree of mobditgtafinants and to analyse
concentrations in the different media that are affected.

The exposure sources that should be considered at a meorugminated site are the media
analysed in the environmental characterization, i.e: particles in suspe®$dngas emissions,
surface water, groundwater, soil and sediments.

7.3 Risk characterization

Risk characterization is the final stage in the risk assessment. During this stage, the probability of the

occurrence of adverse effects due to mercury exposenaigated, and the bases are established for
future actions.

% preventive Measures against Environmental Mercury Pollution and its Health Effects. Japan Ruliiic He
Association, 2002.
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In addition, data and conclusions from the stages in which the toxicological characteristics and the
effects of the significant contaminant were reviewed are analysed together, along withltlatian

of exposure. All of these data are combined with the reasoning behind the proposed conceptual
model.

For human health, the contaminant dose received by an individual (calculated on the basis of the
characterization of the exposure scenariopimgared with the toxicological reference values set for
this substance and population strata.

The following results should be obtained:

a. Conclusions on the actual risk of contamination at the site for human and ecosystem
receptors, as well as the riskad$persion (future risk).

b. Estimation of the level of uncertainty in the risk analysis, in order to accurately evaluate the
conclusions of the characterization.

This stage can be carried out with the help of validated software to simplify the calcul&tidng

into account that its suitability should be justified for the specific characteristics and conditions of the
site. Otherwise another method of calculation should be used. If software is used, screenshots of the
process should be provided to comfithe values that were entered and the conclusions obtained.

Different approaches have been developed for the risk characterization stage, each one with its
dedicated commercial software available, like:

-Risk-based corrective action (RBCA)
-Probabilistic risk assessment (PRA)
-Biotechnologybased direct toxicity assessment
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8. Remediation of mercurycontaminated sites

Remediation measures for mercuagntaminated sites depend on various factors associated mainly
with the location itselind with the potential impact on the environment and human health.

One or more remediation technologies can be considered, taking into account the results of the site
study, the target cleawp levels, the capacity of the available remediation techiedpgnd the
intended future use of the site.

The main factors that influence the selection of an initial set of treatment technologies are:

a) Receptors (surface water and / or groundwater, soil, air, biota, human..).

b) The (potential) mobility of mercury ithe hydrological system.

c) The possibility of leaching of mercury from soil or sediments.

d) The pollution point source.

e) Mercury concentrations in human, animal and plant receptors, which indicate exposure
levels.

f) The chemical states of mercury at the contaeid site.

g) Bioavailability to the aquatic biota, invertebrates and edible plants.

h) The amount of mercury released during the operations.

i) The possibility of mercury methylation.

i) Background mercury contamination, regional atmospheric deposition of merctiig tiat
associated with local sources.

k) The local/national cleanp regulations for water, soils/sediments and air.

[) In the case of mining operations, it is important to know precisely the geological formations
that led to mercury extraction in order to rotinclude them as polluted soil due to the
mining activities.

Once these factors have been evaluated, a more comprehensive analysis of the appropriate
remediation techniques can begin.

Depending on the gravity, magnitude, degree and type of contamination by mercury and other
pollutants and on the receptors, the recovery plan is likely to involve various remediation techniques
or measures to reduce or contain the amount or toxicity otahéamination as effectively and
efficiently as possible.

Below, some of the treatment options for merecoptaminated media are described. These
techniques can be usédalone or in combination in the remediation of a contaminated site. In
generalthe aim of the techniques listed below is to recover the area by removing the mercury.

As mention in point 3.2.3, there is the possibility to restrict use of the contaminated area and limit
access to it, at least until work can be started on recoveng aite.
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Alternatively, a site can be contained by making it impermeable using natural materials such as clays
or geosynthetic materials such as high density polythene sheets to prevent the evaporation and
leaching of mercury.

In addition, waste can lieansported for safe storage in landfills engineered for this purpose.

Another option is to propose different treatments for each area or product in a reertiaryinated
area.

8.1 Treatment of mercury-contaminated effluents and soif¢

Numerous techniques can be used to treat memamiaminated effluents. Some processes are
merely physical (sedimentation), others are physicochemical (coagtflationlation, adsorption,
etc.), yet others are chemical (oxidati@uuction, precipitatio, etc.). The appropriate choice
depends on various factors, mainly the speciation of the element and the presence of other agents.

Point 8.1.1 treats specifically groundwater and surface water remediation
a) Precipitation

Precipitation of mercury in thimrm of insoluble salts is one of the most common practices in effluent
treatment.

The main precipitant is sulphide. Mercury sulphide is one of the most insoluble salts and is the form
in which most of the mercury. on the earthds cr u:t

The optimum pH for the reaction is 7. The precipitate that is formed is then subjected to a
sedimentation process, which can be assisted by the addition of flocculants. Mercury concentration
values after sulphide prelgreepitation are between

This process has some disadvantages, such as the formation of high volumes of sludge that require
subsequent treatment, and the formation of soluble species due to an excess of sulphide. Therefore, it
is not the most suitable treatment for merecoptaminated effluents.

b) Adsorption
Treatments involving adsorption produce lower mercury concentration levels than those obtained by

precipitation. As the concentration of the adsorbent increases, the levels of remaining mercury
decrease. Other factaisat affect this process are pH and mercury speciation.

21 (Source EPA 1997)
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The most commonly used adsorbent is activated carbon. This is generally in the form of granular
activated carbon, in which the carbon has a relatively large particle size and can be used to fill
columns.

c) lon exchange

This is one of the main treatments for merecoytaining effluents. A wide range of resins can
capture the different species of mercury. The technology is primarily designed to bind ionic mercury.
It is not highly effective for orgamoercury compounds or elemental mercury.

The process is carried out in columns or tanks filled with the corresponding resin and equipped with
systems for intake and outlet of the effluent, as well as clean water for rinsing, and regenerating
solution.

lon exchange systems have several advantages: they operate as needed, they are relatively insensitive
to variability in effluent, they can produce zero concentration values, and a wide range of resins is
available. The disadvantages include sudden exhaustitve capacity, which means that the process

must be monitored continuously, generation of a saline water effluent containing mercury, which
must be treated, and potential problems when the process is used with water that contains a high level
of total dssolved solids.

d) Oxidationi reduction

In some cases, oxidation and reduction processes are used to change the oxidation state of the
mercury and thus promote its dissolution or decantation.

Oxidation is used in effluents that contain metallic mercury or organometallic compounds to
transform them into the ionic form or to dissolve them as mercury halide. The process can take place
in batch or plug flow reactors. Mercury salts separate frormtiteix of waste materials and are then

sent for further treatment, for example acid extraction or precipitation.

The most common oxidants are: sodium hypochlorite, ozone, hydrogen peroxide, chlorine dioxide
and chlorine gas.

Reduction is used as a methimr removing mercury in solution in the form of metallic mercury and
then to sediment, filter or centrifuge it, for example. The most common reducing agents are:
aluminum, iron, zinc, hydrazine, stannous chloride and sodium borohydride.

The decontaminain rate is high in reduction processes when the mercury concentration is relatively
high (up to 2 g/l). However, the efficacy of the process drops when the levels of mercury are low. In
this case, further treatment is required.
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e) Others

Other methodsdr treating mercurgontaminated effluents have given good results like membrane
separation processes (such as ultrafiltration and reverse osmosis).

Others, some in the experimental stage, are biological treatments (microorganisms that can absorb
mercuryor reduce it), liquid emulsion membrane extraction and solar photocatalysis with titanium
dioxide.

8.1.1 Technology for groundwater and surface water remediéB@ster, 2013)

In many cases, contaminant removal may not be possible and hydraulic contamayerite
necessary to protect the surrounding environment. In these cases, the most currently applied
technology for groundwater and surface water remediation is Pump & Treat (P&T). Basically, P&T
systems involve the installation of extraction wells beloe water table within or slightly down
gradient from the zone of contamination. As the mass of contamination remains in the subsurface,
P&T systems must operate in perpetuity to prevensitdf migration. As extracted water must be
treated at the surfaceyell placement and pumping rate should be chosen to ensure capture of
contaminated groundwater and limit recovery of clean water. Monitoring wells have to be installed
around the contaminant plume to assess containment and evaluate hydrogeochemiaalsonditi

For high concentrations of mercurthe treatment technologies are similar to mercury recovery
processes of industrial liquid effluents as described before (mercuric brine calialbwaste water,

etc,.). The treatment from bulk contaminated watgabling to reach concentrations below the
remediation goals encompasses several treatment steps which may include for example: sulphuration,
chemical reduction (hydrazine), -poecipitation and adsorption, ion exchange. These technologies
are efficientfor high concentrations (over 1 mg/L) and low flow rate (less than*tttoor). It is often

applied in batch processor. It has to be considered that this low flow rate treatment may reduce the
ability of the pumping to capture the contamination plume.

Forl ow concentr at i ohesnos( advisdble treBtqentHegtniqye,is groundwater
filtration with sulphuractivated granular carbon (see table below).

Most frequently applied filtration technologies to remove mercury from water (HPC AG Freiburg,
2011):

Sulphur impregnated

Modified activated .
granular activated

granular carbon

lon exchange resins (e.g
Ambolite)

carbon
Source of information | Supplier Supplier Supplier
Principle Sorption lon _exchange an( lon exchange on thio
sulphuric sorption group (SH)

Efficiency |<1 <1 <1








































































































































