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Note by the Secretariat

At the 19th Meeting of the Contracting Parties (COP 19) held in February 2016, the Integrated
Monitoring and Assessment Programme (IMAP) of the Mediterranean Sea and Coast and Related
Assessment Criteria was adopted through Decision 1G.22/7. This decision established regionally agreed
descriptions of Good Environmental Status (GES), common indicators, targets, and a timeline for
implementation.

In alignment with IMAP, Guidance Factsheets for the IMAP Pollution Common Indicators were
developed, reviewed, and endorsed by the Meeting of the Ecosystem Approach Correspondence Group on
Pollution Monitoring (CorMon on Pollution Monitoring) in Marseille, France (October 2016), and the
Meeting of the MED POL Focal Points in Rome, Italy (May 2017). Subsequently, these Guidance
Factsheets were approved by the 6 Meeting of the Ecosystem Approach Coordination Group in Athens,
Greece (September 2017), and utilized in the preparation of the 2017 Mediterranean Quality Status
Report (2017 MED QSR).

Pursuant to Decision 1G.22/7 (COP 19, 2016), and Decision 1G.23/6 (COP 20, 2017) concerning the 2017
Mediterranean Quality Status Report (MED QSR), the Guidance Factsheets were updated in 2019 for
Common Indicators 13, 14, 17, 18, 20, and 21, which pertain to Ecological Objectives 5 (Eutrophication)
and 9 (Contaminants). Additionally, initial Guidance Factsheets were developed for Candidate Common
Indicators 26 and 27, related to Ecological Objective 11 (Energy, including underwater noise). These
updates were approved by the Meeting of MED POL Focal Points (May 2019) and the 7" Meeting of the
Ecosystem Approach Coordination Group (September 2019), supporting IMAP Pollution implementation
by the Contracting Parties over the past three biennia.

Furthering the progress within the preparation of the 2023 Mediterranean Quality Status Report (2023
MED QSR), Decision 1G.26/14 on the Programme of Work and Budget for 2024-2025, (COP 23, 2023),
mandated MED POL to deliver “e) IMAP pollution and marine Cluster CIs Guidance” under activity
6.2.2.

Building upon the achievements as of 2019, the present document outlines the revision of the Guidance
Factsheets for Common Indicators 13, 14, 17, 18, 20, and 21, incorporating achievements in monitoring
and assessment practices, methodologies, and environmental criteria as approved for the preparation of
the 2023 MED QSR by the Meetings of the Ecosystem Approach Correspondence Group on Pollution,
MED POL Focal Points, and Ecosystem Approach Coordination Groups held in 2020, 2021, 2022 and
2023.

At the time of finalizing the documents for the MED POL Focal Points Meeting, the Joint Meeting of the
Ecosystem Approach Correspondence Groups on Pollution and Marine Litter Monitoring (Anavyssos,
Greece, 27-28 May 2025) was not yet held. The revised version of this document now includes targets
for IMAP Common Indicators 13, 14, 17, 18, 20, and 21, as their minor adjustments were included in
working document UNEP/MED WG. 626/3/Rev.1 and further revised by the Joint Meeting. Following
the conclusions of this meeting, the revised GES targets are included in the revised IMAP Pollution
Indicators Guidance Factsheets. Subsequently, the revised present document, reflecting the revised targets
and other revised elements, as the outcome of the Joint Meeting (shown in bold and yellow highlighted
text), is submitted to the MED POL Focal Points Meeting for no objection endorsement of the updated
IMAP Pollution Indicators Guidance Factsheets, with a view to their submission for approval by the 12th
EcAp Coordination Group in September 2025.
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Introduction

1. This document presents the revised Guidance Factsheets for IMAP Common Indicators 13, 14, 17,
18, 20, and 21, revising the IMAP Pollution Cluster in accordance with Decision 1G.26/3 (COP 23, 2023)
concerning the 2023 Mediterranean Quality Status Report (MED QSR) and the Renewed Ecosystem
Approach Policy in the Mediterranean.

2. The current revision builds upon achievements endorsed for the preparation of the 2023
Mediterranean Quality Status report (2023 MED QSR) by the Ecosystem Approach Correspondence Group
on Pollution, MED POL Focal Points, and Ecosystem Approach Coordination Groups during meetings held
in 2020, 2021, 2022 and 2023.

3. These foundational achievements determining the revision of the IMAP Pollution Cluster include:

a)

b)

Vi.

Vii.

Strengthening the assessment criteria, including:

Updating the Background Criteria (BC) and Background Assessment Criteria (BAC)
values for IMAP Common Indicator 17, at both at sub-regional and regional levels, and
the Environmental Assessment Criteria (EAC) values for IMAP Common Indicator 20.

Setting reference conditions and Good/Moderate (G/M) boundary values for chlorophyll-a
(Chl a), total phosphorus (TP), and dissolved inorganic nitrogen (DIN) in coastal and open
(offshore) waters of the Adriatic Sea Sub-region.

Proposing methodologies for the future revision of EAC values for IMAP Common
Indicators 17, 18, and 20, set to commence implementation in 2025.

Defining integration and aggregation rules for monitoring and assessment, including:

Developing a methodology to propose assessment spatial scales based on monitoring
scales defined in national IMAP Pollution monitoring programmes, while also taking into
account the assessment areas established under national MSFD monitoring strategies by
EU Member State Contracting Parties.

Establishing rules for the integration of monitoring and assessment areas within the IMAP
Pollution and Marine Litter Cluster (Ecological Objectives EO5, EQ9, EO10), while
considering interrelations with the Coast and Hydrography (EO6, EOQ7) and Biodiversity
(EO1) Clusters.

Setting rules for the aggregation and integration of assessments across specific IMAP
Common Indicators and Ecological Objectives, contributing to an integrated Good
Environmental Status (GES) assessment for the IMAP Pollution Cluster.

Development, testing, and implementation of GES and alternative environmental
assessment methodologies by applying the integration and aggregation rules, alongside
the assessment scales, assessment criteria, and the DPSIR approach within the IMAP
nested framework. This work included:

the NEAT IMAP GES assessment methodology across the nested assessment areas (Cls
13, 14, and 17);

the CHASE+ assessment methodology (Cls 13, 14, and 17);

the Ecological Quality Ratio (EQR) methodology (Cls 13 and 14);

the simplified EQR methodology (CI 14);

the simplified Good/Moderate (G/M) status comparison methodology (CI 14);

the assessment approach for biological effects, based on the use of relevant literature
sources;

the assessment approach for contaminants in seafood, using concentration limits for
contaminants regulated within the EU;
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viii.  the assessment approach for bathing water quality, incorporating both the results presented
in the European Environment Agency’s 2020 Assessment Report on the State of Bathing
Water Quality and monitoring data reported under IMAP; and

iX.  the adapted exposure index and assessment methodology in line with EU Threshold
Values for Impulsive and Continuous Underwater Sound.

4.  Despite the limited data reporting by the Contracting Parties, as stipulated in Decisions 1G.23/6 and
1G.24/4, based on the results outlined above, seventeen thematic pollution assessments were developed
in 2022 and 2023 for the nine Mediterranean Sea areas/sub-divisions. These assessments provided the
foundation for assessing the four Mediterranean sub-regions, as detailed in the 2023 Mediterranean Quality
Status Report (2023 MED QSR). They currently serve as a basis for revising the assessment component of
the IMAP Guidance Factsheet.

5. The current revision of IMAP Pollution i.e. Common Indicators 13&14, 17, 18, 20 and 21 also
builds upon the following achievements:

d) Monitoring Guidelines: These are structured around specific 97 technical protocols for IMAP
Common Indicators 13, 14, 17, 18, 20, and 21, and were comprehensively developed by the
MED POL Programme in cooperation with IAEA/MESL. The guidelines were approved by
the MED POL Focal Points Meeting in 2021, and thereafter used to reinforce national
monitoring efforts.

e) Preparation of National IMAPs and lessons learned during their initial implementation
phase.

f) Data Standards and Data Dictionaries: Developed and integrated into the IMAP Info
System for IMAP Common Indicators 13, 14, 17, 18, 20, and 21 to support standardized and
harmonized data reporting by the Contracting Parties.

g) Advancement of Quality Assurance and Quality Control (QA/QC) efforts through:

i.  Upgrading interlaboratory QA/QC procedures for IMAP Common Indicator 17, and
establishing QA/QC procedures for Common Indicators 13 and 14 (covering inorganic
nutrients in high salinity seawater, estuarine and low salinity seawater, and chlorophyll a
and phaeopigments in seawater), as well as contaminants in seafood for Common
Indicator 20 (including heavy metals, PAHSs, dioxins, and PCBs).

ii.  Defining interlaboratory QA/QC procedures for IMAP Common Indicator 18.

iii.  Establishing initial data quality control range categories for physico-chemical parameters
(Common Indicators 13&14) and contaminants (Common Indicator 17), using appropriate
statistical methods and scientific expertise to ensure the quality of data reported into the
IMAP Info System. These quality control categories have been integrated into the system
as of 2024.

h) Incorporating New Scientific and Policy Developments: Evolutions since 2019 have been
leveraged to support the above achievements under IMAP Pollution monitoring and
implementation.

2. Guidance Factsheet on IMAP Common Indicators 13 and 14

6. The revision of IMAP Common Indicator 13 (EO5): “Concentration of key nutrients in water
column”is presented in the table bellow.

Indicator Title Common Indicator 13. Concentration of key nutrients in water
column (EO5)
Relevant GES definition Related Operational Objective | Proposed Target(s)*

! Following the decisions to be made at the present meeting regarding minor adjustments to the Targets, as
outlined in working document UNEP/MED WG.626/3/Rev.1, the revised Targets will be incorporated into the
revised IMAP Pollution Indicators Factsheets.
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Indicator Title Common Indicator 13. Concentration of key nutrients in water

column (EO5)
Concentrations of nutrients in | Human introduction of nutrients State:
the euphotic layer are in line | in the marine environment is not e Reference nutrients
with prevailing physiographic, | conducive to eutrophication concentrations according
geographic and climate to the local hydrological,
conditions chemical, and

morphological
characteristics of the un-
impacted marine region.

e Decreasing trend of
nutrients concentrations
in water column of
human impacted areas;
statistically defined,
considering the boundary
limit between GES and
non-GES classes of the
assessment scales.

Pressure:

e Reduction of BOD
emissions from land-
based sources.

¢ Reduction of nutrients
emissions from land-
based sources.

Rational

Justification for indicator selection

Eutrophication is a process driven by enrichment of water by nutrients, especially compounds of
nitrogen and/or phosphorus, leading to: increased growth, primary production and biomass of algae;
changes in the balance of nutrients causing changes to the balance of organisms; and water quality
degradation (IMAP, 2017)% The direct and indirect consequences of eutrophication are undesirable
when they degrade ecosystem health and/or the sustainable provision of goods and services, such as
algal blooms, dissolved oxygen deficiency, declines in sea-grasses, mortality of benthic organisms
and/or fish. Although, these changes may also occur due to natural processes, the management concern
begins when they are attributed to anthropogenic sources.

Seawaters depending on nutrient loading and phytoplankton growth are classified according to their
level of eutrophication. Low nutrient/ phytoplankton levels characterize oligotrophic areas, water
enriched in nutrients is characterized as mesotrophic, whereas water rich in nutrients and algal biomass
is characterized as eutrophic.

Scientific References
Norris, N. 1940. The Standard Errors of the Geometric and Harmonic Means and Their Application
to Index Numbers. Ann. Math. Statist. 11(4): 445-448. doi:10.1214/aoms/1177731830

Kirkwood, T.B.L., 1979. Geometric means and measures of dispersion. Biometrics, 35, 908-909.

Brzezinski M.A., 1985. The Si:C:N ratio of marine diatoms: interspecific variability and the effect of
some environmental variables. Journal of Phycology, Vo. 21, pp. 347-357.

Giovanardi, F., Tromellini, E., (1992). An empirical dispersion model for total phosphorus in a
coastal area: the Po River-Adriatic system. Sci. Total Environ. Supplement 201-210.
d0i:10.1016/B978-0444-9990-3.50022-5.

2 IMAP (2017) Integrated Monitoring and Assessment Programme of the Mediterranean Sea and Coast and
Related Assessment Criteria, UN Environment/MAP Athens, Greece, pp 52.
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Indicator Title Common Indicator 13. Concentration of key nutrients in water
column (EO5)

Conley D.J., Schelske C.L., Stoermer E. F., 1993. Modification of the biogeochemical cycle of silica
with eutrophication. Mar. Ecol. Prog. Ser. 101, 179-192.

Cushman-Roisin, B., Ga¢i¢, M., Poulain, P-M., Artegianni, A., 2001. Physical Oceanography of the
Adriatic Sea, Past, Present and Future, Springer Science + Business Media, Dordrecht, 312 pp.

Devlin, M., Painting, S., Best, M., 2007. Setting nutrient thresholds to support an ecological assessment
based on nutrient enrichment, potential primary production and undesirable disturbance. Mar. Poll.,
55., 65-73

Carstensen J., 2007. Statistical principles for ecological status classification of Water Framework
Directive monitoring data. Mar. Poll., 55, 3-15.

Carletti, A., Heiskanen, A. S. (2009). Water Framework Directive intercalibration technical report.
Part 3: Coastal and Transitional waters. JRC-IES EUR 23838 EN/3, pp 244.

Hering, D., Borja, A., Carstensen, J., Carvalho, L., Elliott, M., and Feld, C. K. (2010). The European
water framework directive at the age of 10: a critical review of the achievements with
recommendations for the future. Sci. Total Environ. 408, 4007—4019.

Borja, A., Elliott, M., Henriksen, P., and Marb, N. (2013). Transitional and coastal waters ecological
status assessment: advances and challenges resulting from implementing the European water
framework directive. Hydrobiologia 704, 213—229. doi: 10.1007/s10750-012-1276-9

Borja A., Elliott M., Andersen J.H., Berg T., Carstensen J., Halpern B.S., Heiskanen A.-S., Korpinen
S., Lowndes J.S.S., Martin G. and Rodriguez-Ezpeleta N. (2016) Overview of Integrative
Assessment of Marine Systems: The Ecosystem Approach in Practice. Front. Mar. Sci., 3: 20. doi:
10.3389/fmars.2016.00020.

Dworak, T., Berglund, M., Haider, S., Leujak, W. and Claussen, U. (2016). A comparison of
European nutrient boundaries for transitional, coastal and marine waters. Working Group on
ecological Status ECOSTAT

Phillips,G., Kelly M., Leujak W., Salas F., Teixeira H. 2017. Best Practice Guide on establishing
nutrient concentrations to support good ecological status. Common Implementation Strategy for the
Water Framework Directive and the Floods Directive. 138 pp.

Berg, T., Murray, C., Carstensen, J., and Andersen, J. H. (2017). NEAT — Nested Environmental
Status Assessment Tool - Manual Version 1.3. DEVOTES project.

Nemati, H., M. R. Shokri, Z. Ramezanpour, G. H. Ebrahimi Pour, I. Muxika, A. Borja, 2017. Using
multiple indicators to assess the environmental status in impacted and non-impacted bathing waters
in the Iranian Caspian Sea. Ecological Indicators, 82: 175-182.

Giovanardi, F., Francé, J., Mozeti¢, P., Precali, R. (2018). Development of ecological classification
criteria for the Biological Quality Element phytoplankton for Adriatic and Tyrrhenian coastal waters
by means of chlorophyll a (2000/60/EC WEFED). Ecological Indicators. 93. 316-332. doi:
10.1016/j.ecolind.2018.05.015.

Borja, A., J. M. Garmendia, |. Menchaca, A. Uriarte, Y. Sagarminaga, 2019. Yes, We Can! Large-
Scale Integrative Assessment of European Regional Seas, Using Open Access Databases. Frontiers in
Marine Science, 6: 10.3389/fmars.2019.00019.

Pavlidou, A.. N. Simboura, K. Pagou, G. Assimakopoulou, V. Gerakaris, I. Hatzianestis, P.
Panayotidis, M. Pantazi, N. Papadopoulou, S. Reizopoulou, C. Smith, M. Triantaphyllou, M. C.
Uvarra, I. Varkitzi, V. Vassilopoulou, C. Zeri, A. Borja, 2019. Using a holistic ecosystem-integrated
approach to assess the environmental status of Saronikos Gulf, Eastern Mediterranean. Ecological
Indicators, 96: 336-350.

Borja, A., I. Menchaca, J. M. Garmendia, J. Franco, J. Larreta, Y. Sagarminaga, Y. Schembri, R.
Gonzdlez, R. Antén, T. Micallef, S. Camilleri, O. Solaun, A. Uriarte, M. C. Uyarra, 2021. Big
Insights From a Small Country: The Added Value of Integrated Assessment in the Marine
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Indicator Title Common Indicator 13. Concentration of key nutrients in water
column (EO5)

Environmental Status Evaluation of Malta. Frontiers in Marine Science, 8:
10.3389/fmars.2021.638232.

Kazanidis, G., C. Orejas, A. Borja, E. Kenchington, L.-A. Henry, O. Callery, M. Carreiro-Silva, H.
Eqilsdottir, E. Giacomello, A. Grehan, L. Menot, T. Morato, S. A. Ragnarsson, J. L. Rueda, D.
Stirling, T. Stratmann, D. van Oevelen, A. Palialexis, D. Johnson, J. M. Roberts, 2020. Assessing the
environmental status of selected North Atlantic deep-sea ecosystems. Ecological Indicators, 119:
106624.

R Development Core Team (2022). R: A language and environment for statistical computing. R
Foundation  for  Statistical Computing, Vienna, Austria. ISBN 3-900051-07-0.
http://www.R-project.org

Policy Context and targets

Policy context description

In the Mediterranean, the UNEP/MAP MED POL Monitoring programme included 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 consistent monitoring strategy and
assessment of eutrophication was first raised at the UNEP/MAP MED POL National Coordinators
Meeting in 2001 (Venice, Italy) which recommended to the Secretariat to elaborate a draft programme
for monitoring of eutrophication in the Mediterranean coastal waters (UNEP/MAP MED POL, 2003).
In spite of a series of assessments reviewing the concept and state of eutrophication, there are important
gaps in the capacity to assess the intensity of this phenomenon. Efforts have been devoted to defining
the concepts to assess the intensity and to extend experience beyond the initial sites in the Adriatic Sea,
admittedly, the most eutrophic area in the entire Mediterranean Sea. In the context of the Mediterranean
Sea, the monitoring and assessment of eutrophication were redefined in accordance with the-Eurepean
Marine-Strategy-Framework-Directive{200/56/EC)-and-the Integrated Monitoring and Assessment
Programme (UNEP/MAP, 2016).; This redefinition ensures synergy with are-the-two-main-pelicy-tosls
for-the-eutrophication-phenomenon-—the European Marine Strategy Framework Directive (200/56/EC).
The Data Dictionaries and Standards for IMAP Common Indicators 13 and 14 (2019,
http://imapinfosystem.info-rac.org/app/#/standard), aligned with the IMAP Guidance Factsheets,
defined the list of mandatory datasets, including physico-chemical parameters, to provide an integrated
assessment of eutrophication.

Targets

As part of the preparation for the 2023 MED QSR eutrophication assessment, the NEAT (Nested

Environmental Status Assessment Tool) Integrated Assessment for Cls 13 and 14, and The Scale of
Simplified Assessment of Chlorophyll a (IMAP Common Indicator 14) have been established and
applied in the Mediterranean sub-regions to assess the Good Environmental Status (GES), as
applicable. The scales are outlined in the Guidance Factsheet for Common Indicator 14.

The reference and boundary values for Dissolved Inorganic Nitrogen (DIN) and Total Phosphorus
(TP) have only been set for the Adriatic Sea Sub-region. In the absence of such values for other sub-
regions, the scales of other assessment methodologies could not be set, including the Scale of
Simplified Assessment, which was only applied to Chlorophyll-a based on satellite-derived data.

Policy documents

General Policy documents
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Indicator Title Common Indicator 13. Concentration of key nutrients in water
column (EO5)

Decision 1G.22/7 (COP19, 2016) on- Integrated Monitoring and Assessment Programme (IMAP) of
the Mediterranean Sea and Coast and Related Assessment Criteria.

Decision 1G.21/3 (COP18,2013) on- Ecosystems Approach including adopting definitions of Good
Environmental Status (GES) and Targets.

Decision 1G.25/1 (COP22, 2021) on UNEP/MAP Medium-Term Strateqy 2022-2027.

Decision 1G.22/7 (COP19, 2016) on the Integrated Monitoring and Assessment Programme of the
Mediterranean Sea and Coast and Related Assessment Criteria.

Decision 1G.23/6 (COP20, 2017) on 2017 Mediterranean Quality Status Report.
Decision 1G.24/4 (COP21, 2019) on Assessment Studies.

Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and a Renewed
Ecosystem Approach Policy in the Mediterranean.

UNEP(DEPIY/MED WG.363/Inf.21. (2011) Initial Integrated Assessment.

UNEP(DEC)/MED WG.372/3. (2012) Approaches for definition of GES and setting targets for the
pollution related ecological objectives in the framework of the ecosystem approach. (EOS5:
eutrophication, EP9: contaminants, EP10: marine litter, EO11: noise).

UNEP(DEPI)/MED 1G.22/Inf.7. (2016) Integrated Monitoring and Assessment Guidance
UNEP(DEPI)/MED WG.427/Inf.3. Background to the Assessment Criteria for Hazardous Substances
and Biological Markers in the Mediterranean Sea Basin and its Regional Scales these revised
assessment criteria.

2017 Mediterranean Quality Status Report, https://www.medgsr.org/node/10/

2023 Mediterranean Quality Status Report, medqsr2023.info-rac.org

Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a
framework for community action in the field of marine environmental policy (Marine Strategy
Framework Directive).

Commission Directive (EU) 2017/845 of 17 May 2017 amending Directive 2008/56/EC of the
European Parliament and of the Council as regards the indicative lists of elements to be taken into
account for the preparation of marine strategies.

Commission Decision (EU) 2017/848 of 17 May 2017 laying down criteria and methodological
standards on good environmental status of marine waters and specifications and standardized
methods for monitoring and assessment, and repealing Decision 2010/477/EU.

Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing
a framework for Community action in the field of water policy.

Nutrient/Eutrophication related Policy documents

UNEP(DEPI)MED WG.231/14. (2003). Eutrophication Monitoring Strategy of UNEP/MAP MED
POL.

UNEP/FAO/WHO (1996). ‘Assessment of the state of eutrophication in the Mediterranean Sea’. MAP
Technical Reports Series No 106. UNEP, Athens, 211 pp.



https://www.medqsr.org/node/10/
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fmedqsr2023.info-rac.org%2F&data=05%7C02%7Cjelena.knezevic%40un.org%7C02cdc8d4947a45f573bf08dc54c886de%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638478467448016674%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=O%2FyJj7Aw324YKQfc1c%2FNMteekbnZifIOnKzaWn2OKA8%3D&reserved=0

UNEP/MED WG.627/7/Rev.1
Page 7

Indicator Title Common Indicator 13. Concentration of key nutrients in water
column (EO5)

UNEP/MAP MED POL (1990a). Activity IV: Research on the effects of pollutants on Marine
Organisms and their Populations (UNEP/MAP MED POL Phase I, 1975-1981).

UNEP/MAP MED POL (1990b). Activity V: Research on the effects of pollutants on Marine
Communities and Ecosystems (UNEP/MAP MED POL Phase I, 1975-1981).

: £ - N fioll of liew.
WED CIS Guidance Document No. 5 (2003) Transitional and Coastal Waters Typology, Reference

Conditions and Classification Systems.

UNEP(DEPIYMED WG.417/Inf.15., (2015) Report of the online groups on eutrophication,
contaminants and marine litter, pp 92

UNEP/MED WG.463/Inf.6. (2019) Updated Thematic Assessments of the Eutrophication and
Contaminants Status in the Mediterranean Marine Environment, as a Contribution to the 2019 State
of Environment and Development Report (SoED).

UNEP/MED WG.463/8., (2019), Approaches on Scales of Monitoring for Common Indicators
related to pollution.

UNEP/MED WG.463/Inf.9 (2019). Example of overall interrelationships between the IMAP and the
DPSIR framework applied to the coastal and marine ecosystem. Meeting of the Ecosystem Approach
Correspondence Group on Pollution Monitoring.

UNEP/MED WG.509/10//Rev.2. (2021) Integration and Aggregation Rules for Monitoring and
Assessment of (IMAP Pollution and Marine Litter Cluster).

UNEP/MED WG 533/ 4. (2022) Assessment Criteria Methodologies for IMAP Common Indicator
13: Reference and Boundary Values for DIN and TP in the Adriatic Sea Sub-region.

UNEP/MED.WG.550/10/Rev.1, (2023), 2023 Med QSR: The IMAP Pollution Cluster Chapters:
Thematic Assessments.

UNEP/MED.WG.550/Inf.13 (2023), The Marine Environment Assessment in the Areas with
Insufficient Data: The Assessment Results of IMAP Common Indicators 14 in the Central
Mediterranean Sea Sub-region by Applying the Simplified G/M Assessment Methodology.

UNEP/MED WG.556/Inf.3/Rev.1. (2023), The Results of GES Assessment for IMAP Common
Indicators 13 and 14 in the Adriatic Sea Sub-region by Applying the NEAT GES Assessment

Methodology.
UNEP/MED WG.556/Inf.4/Rev.1. (2023), The Marine Environment Assessment in the Areas with

Insufficient Data: The Assessment Results of IMAP Common Indicators 13&14 in the Aegean -
Levantine Sea Sub-region by Applying the Simplified G/M Assessment Methodology.

UNEP/MED WG.556/Inf.5/Rev.1. (2023), The Marine Environment Assessment in the Areas with
Insufficient Data: The Assessment Results of IMAP Common Indicators 13&14 in the Western
Mediterranean Sea Sub-region by Applying the Simplified G/M and EQSR Assessment

Methodologies .

UNEP/MED WG.556/Inf.16/Rev.1. (2023), The Updated GIS - based Layers for the Finest Areas of
Assessment and the Areas of Assessment Nested to the Levels of Integration that are Considered




UNEP/MED WG.627/7/Rev.1
Page 8

Indicator Title Common Indicator 13. Concentration of key nutrients in water
column (EO5)

Meaningful for Their Use Within Application of the NEAT GES Assessment Methodology for IMAP
Common Indicators 13, 14 and 17 in the Adritic Sea Sub-region.

Indicator analysis methods

Indicator Definition

Concentration of key (inorganic) nutrients in the water column:
Nitrate (NOs-N)

Nitrite (NO2-N)

Ammonium (NHz-N)

Total Nitrogen (TN)

Orthophosphate (PO4-P)

Total Phosphorus (TP)

Orthosilicate (SiO4-Si)

Sub-Indicators: Nutrient ratios (molar) of silica, nitrogen and phosphorus where appropriate:
Si:N, N:P, Si:P

The list of all chemical and related parameters subject to reporting for IMAP Cl 13 by the
Contracting Parties is elaborated in the Data Standards for IMAP CI 13.

Methodology for indicator calculation
All: Spectrophotometry (manually or automated methods and instrumentation)

The detailed analytical procedure nutrients and other related mandatory parameters, including
sampling and sample transportation, analytical determination of indicators and sub-indicators, data
quality control are outlined in A-2: Guidelines/Protocols for sampling and determination of key
nutrients and chlorophyll a in seawater outlines the analytical procedures for the determination of
Chlorophyll a and its related sub-indicators.

Indicator units

All: micromol per liter, that is micromolar concentration (umol/L =uM)
Ratios: adimensional (simple mathematical derivation of ratios from nutrient concentrations)

Data Standards for IMAP CI 13 elaborates units for all mandatory parameters.

List of Guidance documents and protocols available
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IMAP Monitoring Guidelines/Protocols (https://www.iaea.org/about/organizational -
structure/department-of-nuclear-sciences-and-applications/division-of-iaea-environment-
laboratories/marine-environmental-studies-laboratory/unep-map-med-pol-integrated-monitoring-and-
assessment-programme-imap-monitoring-guidelines)

o __A-1. Monitoring Guidelines/Protocols for Sampling and Determination of Hydrographic
Physical and Chemical Parameters;

o A-2: Guidelines/Protocols for sampling and determination of key nutrients and chlorophyll a
in seawater outlines the analytical procedures for the determination of Chlorophyll a and its
related sub-indicators;

o E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP Common
Indicators 13, 14, 17, 18 and 20;

o F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP_Common
Indicators 13, 14, 17, 18 and 20

A

Y a D/NMADP

Data Confidence and uncertainties

Despite the great variability 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.
Inorganic nutrients may be determined either at the surface or at various depths.

An external quality assurance by performing regional interlaboratory QA/QC exercises has been
organized for contaminants in collaboration of the UNEP/MAP - MED POL and the IAEA/MESL
since 1986. As of 2024, the IAEA/MESL, the scope of proficiency testing and training courses has
been expanded to support the capacities of national laboratories in monitoring eutrophication (IMAP
Common Indicators 13 & 14: inorganic nutrients in high salinity seawater, in estuarine and low salinity
seawater, and chlorophyll a and Phaeopigments in Seawater) and contaminants in seafood (IMAP
Common Indicator 20: heavy metals, polycyclic aromatic hydrocarbons (PAHS), dioxins, and PCBS).

In addition, the data quality control range categories were initially established for physico-chemical
parameters related to the monitoring of IMAP Common Indicators 13 and 14, as well as for
contaminants related to the monitoring of Common Indicator 17, by applying relevant statistical
methods and available scientific expertise in ensuring the quality of data reported to the IMAP Info
System. These data control categories have been integrated into the IMAP Info System as of 2024.

Methodology for monitoring, temporal and spatial scope

Available Methodologies for Monitoring and Monitoring Protocols

Traditional methods for eutrophication monitoring in coastal waters involve in situ
sampling/measurements of commonly measured parameters such as nutrients concentration.
Concerning available methods for in situ measurements, ships provide flexible platforms for
eutrophication monitoring, while remote sensing provides opportunities for a synoptic view over
regions or sub-regions. Besides traditional ship measurements, ferry-boxes and other autonomous
measuring devices have been developed that allow high frequency and continuous measurements.

Sampling for the determination of in vitro fluorescence and nutrient analysis may be carried out with
relatively little effort if a properly equipped pump and hose system are mounted on the vessel.
Measurements may be taken -at the surface or just below it using a water intake on the vessel's hull, at
fixed or varying depths with a towed “fish” and pumping system.

Building on elements elaborated in the Integrated Monitoring and Assessment Programme (2016
IMAP), including the above-mentioned components, the Monitoring Guidelines—structured around
the specific technical protocols related to IMAP Common Indicators 13 and 14—were
comprehensively developed by the MED POL Programme in cooperation with IAEA/MESL. These
guidelines were approved by the MED POL Focal Points Meeting (2021).They build upon the
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knowledge and practices obtained over 40 years of MED POL monitoring implementation and recent
publications, highlighting the current practices of the Contracting Parties’ marine laboratories, as
well as other Regional Seas Conventions and the EU. A thorough analysis of presently available
practices of UNEP/MAP, UNEP and IAEA, as well the HELCOM, OSPAR and European
Commission Joint Research Centre was undertaken to assist an innovative approach for preparation
of the IMAP Monitoring Guidelines/Protocols. The monitoring methodologies and practices are
elaborated for sampling, sample preservation and transportation, sample preparation and analysis,
along with quality assurance and reporting of monitoring data, for their use by the IMAP competent
laboratories in order to ensure the representativeness and accuracy of the analytical results. These
guidelines present a summary of the best available known practices employed in marine monitoring
by bringing integrated comprehensive analytical practices that can be applied in order to ensure the
representativeness and accuracy of the analytical results needed for generation of quality assured
monitoring data.

The Monitoring Guidelines for IMAP Common Indicators 13 and 14 outline the following
monitoring and reporting practices:

o _A-1. Monitoring Guidelines/Protocols for Sampling and Determination of Hydrographic
Physical and Chemical Parameters;

o A-2: Guidelines/Protocols for sampling and determination of key nutrients and chlorophyll a
in seawater outlines the analytical procedures for the determination of Chlorophyll a and its
related sub-indicators;

o __E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP Common
Indicators 13, 14, 17, 18 and 20;

F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP_Common
Indicators 13, 14, 17, 18 and 20.

Available data sources

IMAP Info System (http://imapinfosystem.info-rac.org/app/#/) MEED-POL Database:
MED-POL Database-

EMODNET Chemistry:
http://www.emodnet-chemistry.eu/data_access.html

EEA Waterbase - Transitional, coastal and marine waters:
http://www.eea.europa.eu/data-and-maps/data/waterbase-transitional-coastal-and-marine-waters-11

Spatial scope guidance and selection of monitoring stations

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 receiving high nutrient loads,

despite some natural symptoms of eutrophication can also be found, such as in upwelling areas.

Additionally, the risk of eutrophication is linked to the capacity of the marine environment to confine

growing algae in the well-lighted surface layer. The geographical extent of potentially eutrophic waters

may vary widely, depending on:

(i) the extent of shallow areas, i.e. with depth <20 m;

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

(iii) 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 concentrations
from deep water nutrient pools, which can be of natural or human origin.

Therefore, the geographical scale of monitoring for the assessment of GES for eutrophication will
depend on the hydrological and morphological conditions of an area, particularly the freshwater inputs



http://www.emodnet-chemistry.eu/data_access.html
http://www.eea.europa.eu/data-and-maps/data/waterbase-transitional-coastal-and-marine-waters-11

UNEP/MED WG.627/7/Rev.1
Page 11

Indicator Title Common Indicator 13. Concentration of key nutrients in water
column (EO5)

from rivers, the salinity, the general circulation, upwelling and stratification. The spatial distribution
of the monitoring stations should, prior to the establishment of the eutrophication status of the marine
sub-region/area, be risk-based 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
spatially homogeneous areas. The eutrophication monitoring programmes should pursue to assess the
eutrophication phenomena, based on the differentiation of the scale and time dependant signals from
human induced versus natural eutrophication.

As part of the 2023 MED QSR preparation, the assessment scales for Cls 13 and 14 are defined within
the framework of the IMAP nested approach, building upon the elements outlined in the section on
Assessment of Eutrophication.

Temporal Scope guidance

Flexibility should be incorporated into the design of the monitoring programme to take account of
differences in each marine sub-region/area. At the Mediterranean Sea latitudes, in general terms, the
pre-summer and winter primary production bloom intensity peaks of natural eutrophication will-define
the strategy for the sampling frequency, although year-round measurements of nutrients may be more
appropriate.

The current national eutrophication monitoring programme, developed within the framework of IMAP
implementation, has laid the foundation for marine environment monitoring in the Mediterranean. The
optimum frequency (seasonal 2 to 4 times per year or monthly 12 times per year) for the monitoring
of nutrients at the selected stations should be chosen taking into account the necessity of both to control
the deviations of the known natural cycles of eutrophication in coastal areas and the control of
(decreasing) trends monitoring impacted areas, therefore, from low frequency (minimum)to high
frequency measurements.

Therefore, either for impacted or non-impacted coastal waters the optimal frequency per year and
sampling locations needs to be selected at a local scale, whilst for open waters the sampling frequency
to be determined on a sub-regional level following a risk-based approach.

Mainly, in order to build a robust sampling frequency scale in future a sounded statistical approach has
to be developed that takes into account the discriminant limit between classes when the nutrient
boundaries approach will be widely accepted.

Let consider the approach developed for Cl14 - Chlorophyll a concentration in water column as an
example to be used, as for this Cl accepted boundaries exists.

Sampling frequency is determined by the variability of the measured parameters and is usually
determined by how many samples are needed to reliably assess the differences between two
neighbouring mean values.

Discriminant limit (ie power of applied test), depends on sample size:

Discriminant limit dM = sd * t(a/2; N1+N2-2) * v 2; N1+N2-2) 0

For Chl-a logl10 units for different sample size N with the significance level: a/2 = 0,025; with an
average sd = 0.30

N=12t=2.074 v

N=24t=2.013V=24=0.289 dM >0.17|

N=52t=1,983V=52=0.196 dM > [0.12]
Based on the above, it follows that a particular area can be characterized best by #we-measuringe three
relevant depths (typically 0, 5 and 10 m) at one station at least monthly or at three stations one depth
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(0 m). It is based on at-annual-base-36 samples annually which discriminates approximatelyaround
0.15 chla log10 unit for mesotrophic - eutrophic area that is slightly less than half difference between
two classes (0.37 as log10 unit). Due to the smaller standard deviation in an oligotrophic area, the same
results are achieved with half the frequency. The following samplingmeasurement frequency is
propesed: recommended as the guidance taking into account specific local conditions:

o Eutrophic — mesotrophic: monthly,

o Mesotrophic — oligotrophic: monthly near the coast, bimonthly in open waters, and

o Oligotrophic: bimonthly near the coast, seasonally in open waters.

Data analysis and assessment outputs

Despite the individual nutrient concentrations and nutrient ratios are wil-be-evaluated based on
statistical analysis against known reference levels and known marine eutrophication processes,
following the evaluation of information provided by a number of countries and other available
information, it has to be noted that the Mediterranean countries are using different eutrophication non-
mandatory assessment methods such as TRIX, UNTRIX, Eutrophication scale, El, HEAT, OSPAR,
etc. Nutrients concentrations are part of these tools and is very important to continue to be used at sub-
regional or national levels because there is a long-term experience within countries which can reveal /
be used for assessing eutrophication trends. As part of the preparation for the 2023 MED QSR, the
most relevant and applicable methods for eutrophication assessment were explored, developed, and
applied, as outlined in the following section._ Further advancements in eutrophication assessment
should address the gaps identified during the 2023 MED QSR process Hewever-in-order-to-increase

to enhance coherency and comparablllty regarding of eutrophlcatlon assessment methodologles—es

Assessment Criteria

As part of the preparation for the 2023 MED QSR, updated reference and boundary values were
provided for Chlorophyll a. Additionally, new reference and boundary values were developed for
Total Phosphorus (TP) and Dissolved Inorganic Nitrogen (DIN), as adopted by Decision 26/3
(COP23) on the 2023 Mediterranean Quality Status Report and a Renewed Ecosystem Approach
Policy in the Mediterranean (Table 1 below). However, due to insufficient data from other sub-
regions, assessment criteria for DIN and TP were not established outside the Adriatic Sea Sub-

region.

Table 1. Coastal water types in the Mediterranean, along with the new reference conditions and boundary values
for Total Phosphorous (TP) and Dissolved Inorganic Nitrogen (DIN) for coastal and open (offshore) waters in
the Adriatic Sea Sub-region.

Reference conditions and boundary (Good/Moderate status) values are based on long time series (>5 years) of monthly
sampling at least.

Coastal waters
Reference conditions of | Boundaries of ¢(TP) (umol/L)
c(TP) (umol/L) for G/M status
Water Typology
Type |
Type | Adriatic 0,192 0,552
Type II-A-FR-SPY - -
Type II-A Adriatic 0,162 0,482
Type 1I-A® Tyrrhenian - -
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Type I1I-W Adriatic® - 0,26

Type I1I-W Tyrrhenian - -
Type I1I-W-FR-SP

Type llI-E
Type Island-W
Open (offshore) waters in the Adriatic Sea Sub-region
Reference conditions of | Boundaries of ¢(DIN) (umol/L)
¢(DIN) (umol/L) for G/M status
Water Typology
Type | Adriatic 0,219; 0,66" 22.3

Type 1I-A Adriatic - -
Type I11-W Adriatic ¢ - -

@From Giovanardi et al, 2018

¢ The ecological classification scheme would not be suitable for proper and safe
classification, and therefore the boundary values for WT 111-W Adriatic waters are
based on the H/G values for WT 11-A Adriatic in coastal waters i.e. 0.64 pg/L for Chla
and 0,26 umol/L for TP

d Correction of error included to ensure consistency with the classification as provided
in Commission Decision 2013/480/EU i.e. Type Il -FR-SP, as included in Decision
1G.22/7, replaced with Type Il -A-FR-SP

€ Correction of error included to ensure consistency with the classification as provided
in Commission Decision 2013/480/EU i.e., Type II1-A Tyrrhenian replaced Type 1I-B
Tyrrhenian, as included in Decision 1G.22/7, since the latter does not exist in the
Tyrrhenian Sea

9for ME; "for HR, IT

" No pressure — effect relationship was found, and therefore RC for DIN and boundary
G/M values for Chla and DIN could not be proposed.

Ongoing efforts focus on establishing the new reference and boundary values for Total Phosphorus
(TP) and Dissolved Inorganic Nitrogen (DIN), and the updated reference and boundary values, where
applicable, for Chlorophyll a (Chl a), in the selected pilot sub-region(s)/sub-division(s), depending
on data availability.

Assessment of Eutrophication Expected-assessments-eutputs

As suggested by the on-line expert group on eutrophication established by the Contracting pParties it
is recommended that with regard to nutrient concentrations, until commonly agreed thresholds have
been determined and agreed upon, GES may be determined on a levels and trend monitoring basis.

The assessment methodologies for eutrophication, as developed and applied for the preparation of the
2023 MED QSR, are detailed in the IMAP Guidance Factsheet for IMAP Cl 14. Due to the limited
data available for nutrients, an integrated NEAT GES assessment was applied for Cls 13 and 14,
focusing on total phosphorus and dissolved inorganic nitrogen along with Chlorophyll a in the Adriatic
Sea Sub-region.

Known gaps and uncertainties in the Mediterranean
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Nutrient, transparency and oxygen thresholds and reference values may not be identical for all areas,
since it is recognized that area-specific environmental conditions must define threshold values. GES
could be defined on a sub-regional level, or on a sub-division of the sub-region (such as the Northern
Adriatic), due to local specificities in relation to the trophic level and the morphology of the area.

Further to the significant progress achieved over the last few biennia regarding the standardizing
monitoring practices and establishing Good Environmental Status (GES) and environmental
assessment tools—along with the improved availability of assessment criteria — it is essential—F, for
a complete assessment of eutrophication and the GES achievement of GES, to define GES thresholds
and reference conditions (natural background concentrations) are-needed-not only for chlorophyll a,
but also such—values—must-be-setfor total phosphorus (TP) and dissolved inorganic nitrogen (DIN)
across all sub-regions. This should build on the relevant experience gained in setting -Hathe-nearfuture;

through-dedicated-woerkshops-and-exercises-also;reference and boundary values for these nutrients in

the Adriatic Sea Sub-region,—water—transparency—and—exygen—as minimum requirements.; where
appropriate—This_process should include quality assurance schemes, as well as data quality control

protocols. The progress in establishing reference and boundary values for total phosphorus (TP) and
dissolved inorganic nitrogen (DIN) is outlined in the section above.

By building on the achievements up to 2023, during the preparation of the 2023 MED QSR, several
knowledge gaps were identified in the monitoring and assessment of Common Indicators 13 and 14,
which need to be addressed following the recommendations of the 2023 MED POL Focal Points
Meeting, as outlined in the Guidance Factsheet for IMAP ClI 14.

Contacts and Vversion Date
http://www.unepmap.org

Version No Date Author

V.1 31.5.17 MEDPOL

V.2 10.1.19 MEDPOL

Final version 31/05/2019 Approved by the Meeting of
MED POL FPs

Final version 09/09/2019 Approved by the 7" Meeting of
EcAp Coordination Group

V4 28/05/2025 Joint CorMon Pollution and
ML Meeting

V5 Approved by the Meeting of
MED POL FPs

Final version Approved by the 12" Meeting
of EcAp Coordination Group

7. The revision of IMAP Common Indicator 14 (EO5): “Chlorophyll a concentration in water
column”is presented in the table bellow.

Indicator Title Common Indicator 14. Chlorophyll a concentration in water
column (EO5)
Relevant GES definition Related Operational Objective | Proposed Target(s)®

3 Following the decisions to be made at the present meeting regarding minor adjustments to the Targets, as
outlined in working document UNEP/MED WG.626/3/Rev.1, the revised Targets will be incorporated into the
revised IMAP Pollution Indicators Factsheets.
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Natural levels of algal
biomass, water transparency
and oxygen concentrations in
line with prevailing
physiographic, geographic
and weather conditions

Direct and indirect effects of
nutrient over-enrichment are
prevented

State:

Chlorophyll a
concentration in high-
risk areas below the
boundary limit between
GES and non-GES
classes of the assessment
scales.
Decreasing trend in Chl-
a concentrations in high-
risk areas affected by
human activities.

Index of turbidity below
the boundary limit
between GES and non-
GES classes of the
assessment scales to be
set upon defining the
turbidity assessment
criteria -behind

I i in hich-ris|
areas’.

Increasing trend of
transparency in areas
impacted by human
activities®.
Dissolved oxygen
concentrations in high-
risk areas below the
boundary limit between
GES and non-GES
classes of the
assessment scales to be
set upon defining the
oxygen concentrations
assessment criteria
abevelocal-threshold®.
Increasing trend in
dissolved oxygen
concentrations in areas
impacted by human
activities’.

Rational

Justification for indicator selection

Eutrophication is a process driven by enrichment of water by nutrients, especially compounds of
nitrogen and/or phosphorus, leading to: increased growth, primary production and biomass of algae;

4 Transferred from Indicator 5.2.2, Decision IG. 21/3, Annex |

5 ibidem

6 Transferred from Indicator 5.2.3.1, Decision IG. 21/3, Annex |

7 ibidem
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changes in the balance of nutrients causing changes to the balance of organisms; and water quality
degradation (IMAP, 2017)%. The consequences of eutrophication are undesirable if they appreciably
degrade ecosystem health and/or the sustainable provision of goods and services, such as excessive
algal blooms, dissolved oxygen deficiency, declines in sea-grasses, mortality of benthic organisms
and/or fish. Although, these changes may also occur due to natural processes, the management
concern begins when they are attributed to anthropogenic sources.

Seawaters depending on nutrient loading and phytoplankton growth are classified according to their
level of eutrophication. Low nutrient/ phytoplankton levels characterize oligotrophic areas, water
enriched in nutrients is characterized as mesotrophic, whereas water rich in nutrients and algal
biomass is characterized as eutrophic.
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Policy Context and Targets

Policy context description

In the Mediterranean, the UNEP/MAP MED POL Monitoring programme included 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 consistent
monitoring strategy and assessment of eutrophication was first raised at the UNEP/MAP MED POL
National Coordinators Meeting in 2001 (Venice, Italy) which recommended to the Secretariat to
elaborate a draft programme for monitoring of eutrophication in the Mediterranean coastal waters
(UNEP/MAP MED POL, 2003). In spite of a series of assessments reviewing the concept and state
of eutrophication, there are important gaps in the capacity to assess the intensity of this
phenomenon. Efforts have been devoted to defining the concepts to assess the intensity and to
extend experience beyond the initial sites in the Adriatic Sea, admittedly, the most eutrophic area in
the entire Mediterranean Sea. In the context of the Mediterranean Sea, the monitoring and
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assessment of eutrophication were redefined in accordance with the-European-Marine-Strategy
Framework-Directive-(200/56/EC)-and-the Integrated Monitoring and Assessment Programme
(UNEP/MAP, 2016).; This redefinition ensures synergy with are-the-two-main-pohicy-teolsforthe
eutrophicationphenomeneon-the European Marine Strategy Framework Directive (200/56/EC). The
Data Dictionaries and Standards for IMAP Common Indicators 13 and 14 (2019,
http://imapinfosystem.info-rac.org/app/#/standard), aligned with the IMAP Guidance Factsheets,
defined the list of mandatory datasets, including physico-chemical parameters, to provide an
integrated assessment of eutrophication.

Targets

As part of the preparatlon for the 2023 MED QSR eutrophlcatlon assessment the following two
assessment scales have been established and applied in the Mediterranean sub-regions to assess the
Good Environmental Status (GES), as applicable:

a) The Scale of NEAT (Nested Environmental Status Assessment Tool) Integrated Assessment of Cls
13&14

e The five-class assessment scale was applied to the data reported by countries for dissolved
inorganic nitrogen (DIN), total phosphorus (TP), and chlorophyll-a (Chl-a), enabling their
use in calculating assessment criteria for the sub-divisions of the Adriatic Sea sub-regions.

e The five-classes of assessment —High, Good, Moderate, Poor, and Bad—were established,
with two boundary limit values that define the scale: i) the Reference Conditions (RC),
representing the best conditions (High), and ii) the maximum parameter concentration (i.e.,
DIN, TP, and Chl-a), representing the worst conditions (Bad). Additionally, a threshold
value for the GES/non-GES boundary is defined.

e The decision rule for determining GES/non-GES status is based on comparing score values
against the boundary limit defined by the Good/Moderate (G/M) threshold, which
distinguishes between the Good and Moderate classes.

o NEAT values range from 0 to 1 and represent the overall status assessment for each
parameter, or the integrated assessment of multiple parameters based on the five-class scale.
Average concentrations are calculated using geometric means, along with their respective
geometric standard deviations and standard errors of the geometric mean. Threshold
concentrations are normalized to a scale from 0 to 1 as follows:

0 <bad < 0.2 <poor < 0.4 <moderate < 0.6 <good <0.8 <high<1

e The status of class is determined by the linear distance of score values from the two
boundary limits: the Reference Conditions and the maximum parameter concentrations, as
well as the GES/non-GES threshold. GES status is assigned for values below 0.6, while
non-GES status applies to values above 0.6.

NEAT GES non-GES

Integrated Moderate
Assessment of
Cls 13&14
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Boundary <RC/H 1<Score<0.8 | 0.8<Score<0.6 J 0.6<Score<0.4 | 0.4<Score<0.2 | Score<0.2
Limits and limit, not
Normalized in score
NEAT Values scale
Good/non- G/
Good

b) The Scale of Simplified Assessment of Chlorophyll a (IMAP Common Indicator 14)

This scale was applied to satellite-derived Chlorophyll-a (Chl-a) data points to enable their

use in calculating assessment criteria for the sub-divisions of the Aegean-Levantine Sea, the
Central Mediterranean Sea, and the Western Mediterranean Sea sub-regions.

The introduction of satellite-derived Chl-a, as a supplementary assessment parameter
pew-assessmentparameter: alongside in situ Chl-a data necessitates the statistical
calculation of a pew-set of assessment criteria, in cases where Contracting Parties have

The data were aggregated as a five-year geometric mean and normalized to ensure

comparability across the assessed areas. For normalization, the bestNormalize package in R
was used, identifying the Ordered Quantile Normalizing Transformation as the most
suitable method (Bartlett, 1947; Beasley et al., 2009).

The GES/non-GES decision rule is established by comparing the calculated value to a
boundary limit defined by the Good/Moderate (G/M) threshold. This threshold is set at the
85th percentile of the normalized distribution of calculated values, which is approximately
equal to the mean plus one standard deviation (~mean +1 SD). In this distribution, the 50th
percentile represents the mean value, while the 25th percentile corresponds to the mean
value in heavily impacted areas.

The reference conditions (RC) values were calculated from the normalized values and were

represented by the 10th percentile.
Values above the boundary limit are classified as GES, while values below the boundary

limit are considered non-GES.

By selecting the 85th percentile of the normalized distribution of calculated values as the
G/M boundary limit, the classification compatibility is ensured for the application of the
Simplified Assessment Methodology and the five-class GES/non-GES scale, as established
for the NEAT GES assessment.

In cases where discrepancies arise between the regional assessment results based on
statistically derived satellite data and national assessments utilizing in situ data and
nationally developed assessment scales, the findings of national assessments should
also be considered—provided they are supported by a scientifically-evidenced
justification from national experts.

Simplified GES non-GES

Assessment of Cl 14

Boundary Limits* <10t % >10" % CHL_GM CHL_GM.>85™ %
(RC) <85t 9%

Good/non-Good G/ I ™M

*Percentiles are calculated from the normalized annual geometric mean (using

Ordered Quantile transformation) over a minimum period of five years
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Further details can be found in thematic eutrophication assessments and the 2023 MED QSR
Pollution Assessments, as presented and approved by the Integrated Meeting of the Ecosystem
Approach Correspondence Groups (CORMONS), held in Athens, Greece, on 27—28 June 2023.

Policy documents

General Policy documents

Decision 1G.22/7 (COP19, 2016) on- Integrated Monitoring and Assessment Programme (IMAP) of
the Mediterranean Sea and Coast and Related Assessment Criteria.

Decision 1G.21/3 (COP18,2013) on- Ecosystems Approach including adopting definitions of Good
Environmental Status (GES) and Targets.

Decision 1G.25/1 (COP22, 2021) on UNEP/MAP Medium-Term Strateqy 2022-2027.

Decision 1G.22/7 (COP19, 2016) on the Integrated Monitoring and Assessment Programme of the
Mediterranean Sea and Coast and Related Assessment Criteria.

Decision 1G.23/6 (COP20, 2017) on 2017 Mediterranean Quality Status Report.
Decision 1G.24/4 (COP21, 2019) on Assessment Studies.

Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and a Renewed
Ecosystem Approach Policy in the Mediterranean.

UNEP(DEPI)/MED WG.363/Inf.21. (2011) Initial Integrated Assessment.

UNEP(DEC)MED WG.372/3. (2012) Approaches for definition of GES and setting targets for the
pollution related ecological objectives in the framework of the ecosystem approach. (EOS5:
eutrophication, EP9: contaminants, EP10: marine litter, EO11: noise).

UNEP(DEPI)/MED 1G.22/Inf.7. (2016) Integrated Monitoring and Assessment Guidance

UNEP(DEPI)/MED WG.427/Inf.3. Background to the Assessment Criteria for Hazardous
Substances and Biological Markers in the Mediterranean Sea Basin and its Regional Scales these
revised assessment criteria.

2017 Mediterranean Quality Status Report, https://www.medgsr.org/node/10/

2023 Mediterranean Quality Status Report, medqsr2023.info-rac.org

Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a
framework for community action in the field of marine environmental policy (Marine Strategy
Framework Directive)

Commission Directive (EU) 2017/845 of 17 May 2017 amending Directive 2008/56/EC of the
European Parliament and of the Council as regards the indicative lists of elements to be taken into
account for the preparation of marine strategies.

Commission Decision (EU) 2017/848 of 17 May 2017 laying down criteria and methodological
standards on good environmental status of marine waters and specifications and standardized
methods for monitoring and assessment, and repealing Decision 2010/477/EU.

Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing
a framework for Community action in the field of water policy.

Nutrient/Eutrophication related Policy documents



https://www.medqsr.org/node/10/
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fmedqsr2023.info-rac.org%2F&data=05%7C02%7Cjelena.knezevic%40un.org%7C02cdc8d4947a45f573bf08dc54c886de%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638478467448016674%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=O%2FyJj7Aw324YKQfc1c%2FNMteekbnZifIOnKzaWn2OKA8%3D&reserved=0
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UNEP(DEPI)MED WG.231/14. (2003). Eutrophication Monitoring Strategy of UNEP/MAP MED
POL.

UNEP/FAO/WHO (1996). ‘Assessment of the state of eutrophication in the Mediterranean Sea’.
MAP Technical Reports Series No 106. UNEP, Athens, 211 pp.

UNEP/MAP MED POL (1990a). Activity 1V: Research on the effects of pollutants on Marine
Organisms and their Populations (UNEP/MAP MED POL Phase I, 1975-1981).

UNEP/MAP MED POL (1990b). Activity V: Research on the effects of pollutants on Marine
Communities and Ecosystems (UNEP/MAP MED POL Phase I, 1975-1981).

WED CIS Guidance Document No. 5 (2003) Transitional and Coastal Waters Typology, Reference
Conditions and Classification Systems.

UNEP(DEPI)Y/MED WG.417/Inf.15., (2015) Report of the online groups on eutrophication,
contaminants and marine litter, pp 92

UNEP/MED WG.463/Inf.6. (2019) Updated Thematic Assessments of the Eutrophication and
Contaminants Status in the Mediterranean Marine Environment, as a Contribution to the 2019 State
of Environment and Development Report (SoED).

UNEP/MED WG.463/8.,(2019), Approaches on Scales of Monitoring for Common Indicators related
to pollution.
UNEP/MED WG.463/Inf.9 (2019). Example of overall interrelationships between the IMAP and the

DPSIR framework applied to the coastal and marine ecosystem. Meeting of the Ecosystem Approach
Correspondence Group on Pollution Monitoring.

UNEP/MED WG.509/10//Rev.2, (2021) Integration and Ageregation Rules for Monitoring and
Assessment of (IMAP Pollution and Marine Litter Cluster).

UNEP/MED WG 533/ 4. (2022) Assessment Criteria Methodologies for IMAP Common Indicator
13: Reference and Boundary Values for DIN and TP in the Adriatic Sea Sub-region.

UNEP/MED.WG@G.550/10/Rev.1, (2023). 2023 Med QSR: The IMAP Pollution Cluster Chapters:
Thematic Assessments.

UNEP/MED.WG.550/Inf.13 (2023), The Marine Environment Assessment in the Areas with
Insufficient Data: The Assessment Results of IMAP Common Indicators 14 in the Central
Mediterranean Sea Sub-region by Applying the Simplified G/M Assessment Methodology.

UNEP/MED WG.556/Inf.3/Rev.1. (2023), The Results of GES Assessment for IMAP Common
Indicators 13 and 14 in the Adriatic Sea Sub-region by Applying the NEAT GES Assessment

Methodology.
UNEP/MED WG.556/Inf.4/Rev.1. (2023), The Marine Environment Assessment in the Areas with

Insufficient Data: The Assessment Results of IMAP Common Indicators 13&14 in the Aegean -
Levantine Sea Sub-region by Applying the Simplified G/M Assessment Methodology.

UNEP/MED WG.556/Inf.5/Rev.1. (2023), The Marine Environment Assessment in the Areas with
Insufficient Data: The Assessment Results of IMAP Common Indicators 13&14 in the Western
Mediterranean Sea Sub-region by Applying the Simplified G/M and EQSR Assessment

Methodologies.

UNEP/MED WG.556/Inf.16/Rev.1. (2023), The Updated GIS - based Layers for the Finest Areas of
Assessment and the Areas of Assessment Nested to the Levels of Integration that are Considered
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Meaningful for Their Use Within Application of the NEAT GES Assessment Methodology for
IMAP Common Indicators 13, 14 and 17 in the Adritic Sea Sub-region.

Indicator analysis methods

Indicator Definition

Chlorophyll a concentration in the water column (State, Impact Indicator);

Sub-Indicators: Water Transparency (State, Impact Indicator) and Dissolved oxygen (State, Impact
Indicator)

The list of all chemical and related parameters subject to reporting for IMAP CI 14 by the Contracting
Parties is elaborated in the Data Standards for IMAP Cl1 14.

Methodology for indicator calculation

Chlorophyll a: Spectrophotometry.

ISO 10260 (1992) on spectrometric determination of the chlorophyll a concentration provides a
standard method for quantification of chlorophyll a.

Water transparency: measured as Secchi disk depth or according to ISO 7027:1999 Water Quality-
Determination of Turbidity

Dissolved Oxygen: Chemical methods, Oxygen sensors, etc. measured near the bottom (under the
euphotic layer/oxycline)

The detailed analytical procedure for Chlorophyll a and other related mandatory parameters,
including sampling and sample transportation, analytical determination of indicators and sub-
indicators, data quality control are outlined in A-2: Guidelines/Protocols for sampling and
determination of key nutrients and chlorophyll a in seawater outlines the analytical procedures for the
determination of Chlorophyll a and its related sub-indicators.

Indicator units

microgram per liter (ug/L) - Chlorophyll a

meters — Secchi disk depth; NTU Turbidity Scale (Nephelometric Turbidity Units) — Water
transparency

milligram per liter (mg/L) and % Saturation (if temperature and salinity is known) — Dissolved
Oxygen

Data Standards for IMAP CI 14 elaborates units for all mandatory parameters.

List of Guidance documents and protocols available

IMAP Monitoring Guidelines/Protocols (https://www.iaea.org/about/organizational -

structure/department-of-nuclear-sciences-and-applications/division-of-iaea-environment-
laboratories/marine-environmental-studies-laboratory/unep-map-med-pol-integrated-monitoring-
and-assessment-programme-imap-monitoring-quidelines):




UNEP/MED WG.627/7/Rev.1
Page 23

Indicator Title Common Indicator 14. Chlorophyll a concentration in water
column (EO5)

o A-1. Monitoring Guidelines/Protocols for Sampling and Determination of Hydrographic Physical and
Chemical Parameters;

o A-2: Guidelines/Protocols for sampling and determination of key nutrients and chlorophyll a in
seawater outlines the analytical procedures for the determination of Chlorophyll a and its related sub-
indicators;

o E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP Common Indicators
13,14, 17, 18 and 20;

o F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP Common Indicators
13,14,17,18 and 20.

Data Confidence and uncertainties

Despite the great variability in water layers affected by active hydrodynamic processes, monitoring
seawater characteristics remains the most direct method for assessing eutrophication. Several key
parameters have been identified as providing valuable information related to eutrophication e.g.
chlorophyll a, dissolved oxygen, inorganic nutrients, organic matter, suspended solids, light
penetration, aquatic macro-phytes, zoo benthos, etc. They all may be determined either at the surface
or at various depths.

If only limited means are available, determination of those parameters that synthesize the most
information should be retained. For example, Chlorophyll a determination may not offer very precise
representations of the system, although it provides valuable insights. are-data-which-provide-a-great
deal-ef-informatien: Turbidity may also be a good measure of eutrophication, although caution is
needed except near river mouths, where inert suspended solids may be extremely abundant. Dissolved
oxygen is a-one parameter that integrates a wide range of mueh-information on the processes involved
in eutrophication, especially when measured near the bottom or, at least, below the euphotic zone,
where an oxycline usually appears.

An external quality assurance by performing regional interlaboratory QA/QC exercises has been
organized for contaminants in collaboration of the UNEP/MAP - MED POL and the IAEA/MESL
since 1986. As of 2024, the IAEA/MESL, the scope of proficiency testing and training courses has
been expanded to support the capacities of national laboratories in monitoring eutrophication (IMAP
Common Indicators 13 & 14: inorganic nutrients in high salinity seawater, in estuarine and low
salinity seawater, and chlorophyll a and Phaeopigments in Seawater) and contaminants in seafood
(IMAP Common Indicator 20: heavy metals, polycyclic aromatic hydrocarbons (PAHS), dioxins, and

PCBs).

In addition, the data quality control range categories were initially established for physico-chemical
parameters related to the monitoring of IMAP Common Indicators 13 and 14, as well as for
contaminants related to the monitoring of Common Indicator 17, by applying relevant statistical
methods and available scientific expertise in ensuring the quality of data reported to the IMAP Info
System. These data control categories have been integrated into the IMAP Info System as of 2024.

Methodology for monitoring, temporal and spatial scope

Available Methodologies for Monitoring and Monitoring Protocols

Traditional methods for eutrophication monitoring in coastal waters involve in situ
sampling/measurements of commonly measured parameters such as nutrients concentration,
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, while remote sensing provides opportunities for a synoptic
view over regions or sub-regions. Besides traditional ship measurements, ferry-boxes and other
autonomous measuring devices have been developed that allow high frequency and continuous
measurements.
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Modelling and remote sensing should also be considered as complementary, area-integrating
approaches alongside in situ measurements, depending on data requirements

Modelling and remote sensing should also be considered as_complementary, area integrating in
addition to in situ measurements, depending on data the-requirements.-with-respectto-data- In general,
in situ measurements always remain necessary to validate and calibrate the models and data calculated
from satellite measurements. However, the use of satellite-derived data need to be considered as
suppertedbythe proven supplementary modality to the in situ-greune-truth data. A good strategy
appears to be a combination of remote sensing with on-site ane-scanning using ef-the-area-knewn-of
suspected-to-be-affectedwith automatic measuring instruments such as thermo-salinometer, dissolved
oxygen sensors and in vivo fluorometer and/or nephelometer. Sampling for the determination of in
vitro fluorescence and nutrient analysis may be carried out with relatively little effort if a properly
equipped pump and hose system are mounted on the vessel. Measurements may be taken at the
surface or just below it using a water intake on the vessel’s hull, at fixed or varying depths with a
towed “fish” and pumping system.

Building on elements elaborated in the Integrated Monitoring and Assessment Programme (2016
IMAP), including the above-mentioned components, the Monitoring Guidelines—structured around
the specific technical protocols related to IMAP Common Indicators 13 and 14—were
comprehensively developed by the MED POL Programme in cooperation with IAEA/MESL. These
guidelines were approved by the MED POL Focal Points Meeting (2021).They build upon the
knowledge and practices obtained over 40 years of MED POL monitoring implementation and
recent publications, highlighting the current practices of the Contracting Parties’ marine
laboratories, as well as other Regional Seas Conventions and the EU. A thorough analysis of
presently available practices of UNEP/MAP, UNEP and IAEA, as well the HELCOM, OSPAR and
European Commission Joint Research Centre was undertaken to assist an innovative approach for
preparation of the IMAP Monitoring Guidelines/Protocols. The monitoring methodologies and
practices are elaborated for sampling, sample preservation and transportation, sample preparation
and analysis, along with quality assurance and reporting of monitoring data, for their use by the
IMAP competent laboratories in order to ensure the representativeness and accuracy of the
analytical results. These guidelines present a summary of the best available known practices
employed in marine monitoring by bringing integrated comprehensive analytical practices that can
be applied in order to ensure the representativeness and accuracy of the analytical results needed for
generation of quality assured monitoring data.

The Monitoring Guidelines for IMAP Common Indicators 13 and 14 outline the following
monitoring and reporting practices:

o __A-1. Monitoring Guidelines/Protocols for Sampling and Determination of Hydrographic
Physical and Chemical Parameters;

o __A-2: Guidelines/Protocols for sampling and determination of key nutrients and chlorophyll a
in seawater outlines the analytical procedures for the determination of Chlorophyll a and its
related sub-indicators;

o __E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP Common
Indicators 13, 14, 17, 18 and 20;

o __F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP Common
Indicators 13, 14, 17, 18 and 20.

Available data sources
IMAP Info System (http://imapinfosystem.info-rac.org/app/#/) MEBD-POL Database-

EMODNET Chemistry:
http://www.emodnet-chemistry.eu/data_access.html

EEA Waterbase - Transitional, coastal and marine waters:



http://www.emodnet-chemistry.eu/data_access.html
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http://www.eea.europa.eu/data-and-maps/data/waterbase-transitional-coastal-and-marine-waters-11

Satellite databases such as in EMIS (http://mcc.jrc.ec.europa.eu/emis/), COPERNICUS, ARGANS
France, and the SMED algorithm

Spatial scope guidance and selection of monitoring stations

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

The geographical extent of potentially eutrophic waters may vary widely, depending on:

(i) the extent of shallow areas, i.e. with depth <20 m;

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

(iii) 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 concentrations
from deep water nutrient pools, which can be of natural or human origin.

Therefore, the geographical scale of monitoring for the assessment of GES for eutrophication wiH
depends on the hydrological 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 establishment of the eutrophication status
of the marine sub-region/area, be risk-based 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 spatially homogeneous areas. The eutrophication monitoring programmes
should pursue to assess the eutrophication phenomena, based on the differentiation of the scale and
time dependent signals from human induced versus natural eutrophication.

As part of the 2023 MED QSR preparation, the assessment scales for Cls 13 and 14 are defined within
the framework of the IMAP nested approach, building upon the elements outlined in the section on
Assessment of Eutrophication.

Temporal Scope guidance

The current national eutrophication monitoring programme, developed within the framework of

IMAP |mplementat|on has laid the foundatlon wmemen%ed—seiapb%th&eeﬂ#a&mg—%me&mme

for marine

envwonment monltormg in the Medlterranean Hnder—theEGAQ

Sampling frequency has to be determined by the variability of the measured parameters and is usually
determined by how many samples are needed to reliably assess the differences between two
neighbouring mean values.

Discriminant limit (i.e. power of applied test), depends on sample size:

Discriminant limit dM = sd * t(o/2; N1+N2-2) * v (1/N1+1/N2)# 0
For Chl-a log10 units for different sample size N with the significance level: o/2 = 0,025; with an
average sd = 0.30

N =12 t = 2.074 v (2/12) = 0.408 dM >

|0.25]

N =241t=2013 Vv (2/24) = 0.289 dM >

|0.17]



http://www.eea.europa.eu/data-and-maps/data/waterbase-transitional-coastal-and-marine-waters-11
http://mcc.jrc.ec.europa.eu/emis/
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N=52t=1983 v (2/52) = 0.196 dM >
|0.12]
Based on the above, it follows that a particular area can be characterized best by H#we-measuringe
three relevant depths (typically 0, 5 and 10 m) at one station at least monthly or at three stations one
depth (0 m). It is based on at—annual—base—36 samples annually which discriminates
approximatelyareund 0.15 chla log10 unit for mesotrophic - eutrophic area that is slightly less than
half difference between two classes (0.37 as 1og10 unit). Due to the smaller standard deviation in an
oligotrophic area, the same results are achieved with half the frequency. The following
samplingmeasurement frequency is propesed:_recommended as the guidance taking into account
specific local conditions:
o Eutrophic — mesotrophic: monthly,
o Mesotrophic — oligotrophic: monthly near the coast, bimonthly in open waters, and
o Oligotrophic: bimonthly near the coast, seasonally in open waters.

For open waters sampling frequency should be determined on a sub-regional level following a risk-
based approach:

o Water transparency: id. Chlorophyll a,

o Dissolved Oxygen: id. Chlorophyll a.

Data analysis and assessment outputs

Statistical Analysis and Basis for Aggregation — \Water Typology and Assessment Criteria

The classification scheme on chlorophyll a concentration developed by MEDGIG as an assessment
method easily applicable by all Mediterranean countries based on the indicative thresholds and
reference values adopted. The water types for applying eutrophication assessment are based on
hydrological parameters characterizing a certain area dynamics and circulation.

The main statistical analysis is based on the typology criteria and settings derived from the analysis
of influence of freshwater inputs as the main nutrient drivers. More information on is presented in
document the UNEP(DEPI)/MED WG 417/Inf.15. Three main types were identified:

Type | coastal sites highly influenced by freshwater inputs,

Type lIA coastal sites moderately influenced not directly affected by freshwater inputs
(Continent influence),

Type IHHIW continental coast, coastal sites not influenced/affected by freshwater inputs
(western Basin),

Type IHIE not influenced by freshwater input (Eastern Basin),

Type Island  coast (western Basin).

Coastal water type 111 was split in two different sub basins, the western and the Eastern Mediterranean
s, according to the different trophic conditions and is well documented in literature. It is recommended
to define the major coastal water types in the Mediterranean for eutrophication assessment (Table 1).

Table 1. Major coastal water types in the Mediterranean

Type lIA, | Type | Type | Type

I1A Adriatic | W | IlIE Island-W
ot (density) <25 25<d<27 >27 | >27 All range
Salinity <34.5 | 34.5<S<37.5|>37.5|>37.5 | All range

Type |

With the view to assess eutrophication, it is recommended to rely on the classification scheme on
Chlorophyll a concentration (ug L-1) in coastal waters as a parameter easily applicable by all
Mediterranean countries based on the indicative thresholds and reference values presented in Table
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2. The above table of major coastal water types is also indicative of the part of offshore waters next
to coastal waters; however, it should be used with caution in the offshore (open) areas.

In preparation for the 2023 MED QSR, updated reference and boundary values for Chlorophyll a
were provided, as adopted by Decision 26/3 (COP23) on the 2023 Mediterranean Quality Status
Report and a Renewed Ecosystem Approach Policy in the Mediterranean (Table 2 below).

358
4.0
29
17
kg
Type HH-W-FR-SP 0.9 1.80
TypetH-E 62 04
Typetsland-w 0.6 12 122
. : _
—WW* ool it

Table 2. Coastal water types reference conditions and boundary values for Chlorophyll a in the
Mediterranean, along with the new and updated values for coastal and open (offshore) waters in the
Adriatic Sea Sub-region.

(Shaded cells indicate the criteria which remain as provided in Decision 1G.22/7 (COP 20, 2019). Unshaded cells
represent the new criteria adopted in Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and
a Renewed Ecosystem Approach Policy in the Mediterranean. Reference conditions and boundary (Good/Moderate
status) values are based on long time series (>5 years) of monthly sampling at least, which differ from type to type on the
sub-regional scale, and therefore, were built with different strategies). The blue-marked cells display the G_mean values
of reference and boundary values, expressed as the 90th percentile, as adopted in Decision 26/3.

Coastal waters
Reference conditions Boundaries
of ¢(Chla) (png/L) of c(Chla) (pg/L)
for G/M status

Water Typology G_mean 90% percentile G_mean 90% percentile
Type | 11914 3,330 4163 10°
Type | Adriatic 1,40 3,94 5,08 14,1
Type II-A-FR-SP¢ 0.78° 1,9 1.48 3.50810

9 Gmean values corresponding to the reference and boundary values of Chla (expressed as the 90th percentile) are
provided for Type |11 A FR SP and Type 111 W ER SP, along with the corrected calculation of Gmean value for Type I,
compared to those included in Decisions 1G.22/7 and 1G.26/3, shown in blue shaded cells.

10 The value of 3.58 pg/L is corrected to 3.50 ug/L for Type Il A FR SP in comparison to the values provided in
Decision 1G.22/7 on Integrated Monitoring and Assessment Programme of the Mediterranean Sea and Coast and
Related Assessment Criteria (COP 19, 2016) and Decision 1G.26/3 on 2023 MED OSR and a Renewed Ecosystem
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Type II-A Adriatic 0,33 0,87 15 4,0
Type 11-A® Tyrrhenian 0,32 0,77 1,2 2,9
Type 1I-W Adriatic® - - 0,64 1,7f
Type 11-W Tyrrhenian - 0,48 1,17
Type I1I-W-FR-SP 0.37 0,9 0.74f 1.8901
Type IlI-E 0,1 0,4
Type Island-W 0,6 1,2-1,22
Open (offshore) waters in the Adriatic Sea Sub-region
Reference conditions Boundaries

of c(Chia) (kgL “for GIM stats
Water Typology G_mean 90 % percentile G_mean 90 % percentile
Type | Adriatic 0,159; 0,29" 0,42%;, 0,819 3,1 8,7
Type 11-A Adriatic 0.11 0.29 - -
Type 111-W Adriatic ¢ - - 0.64 1.7

a From Giovanardi et al, 2018

b Applicable to Golf of Lion Type | coastal waters

¢ The ecological classification scheme would not be suitable for proper and safe classification,
and therefore the boundary values for WT 111-W Adriatic waters are based on the H/G values for
WT 1I-A Adriatic in coastal waters i.e. 0.64 ug/L for Chla and 0,26 umol/L for TP

d Correction of error included to ensure consistency with the classification as provided in
Commission Decision 2013/480/EU i.e. Type Il -FR-SP, as included in Decision 1G.22/7, replaced
with Type Il -A-FR-SP

e Correction of error included to ensure consistency with the classification as provided in
Commission Decision 2013/480/EU i.e., Type I1-A Tyrrhenian replaced Type 11-B Tyrrhenian, as
included in Decision 1G.22/7, since the latter does not exist in the Tyrrhenian Sea

f values based on the H/G values for WT 11-Ac The ecological classification scheme would not be
suitable for proper and safe classification, and therefore the boundary values for WT 111-W
Adriatic waters are based on the H/G values for WT I1-A Adriatic in coastal waters i.e. 0.64 pg/L
for Chla and 0,26 pmol/L for TP

g for ME; h for HR, IT

h No pressure — effect relationship was found, and therefore RC for DIN and boundary G/M
values for Chla and DIN could not be proposed.

The geometric mean (Gmean) calculation procedure assumes the lognormal distribution of
chlorophyll a data:

Chl-a 90th percentiie (expected) — 10(10g10(Ch1—a Gmean)+1.282 sd)

where 1.282 is the value assumed by the standard normal variable zc for which P(z>zc)=10%.

In this context, the 90th percentile should not be considered a true alternative to the geometric
mean, as it represents a percentile value derived from the same theoretical normal distribution of
log-transformed chlorophyll a data, converted back into a number scale.

Approach Policy in the Mediterranean (COP 23, 2023), following the identification of an error by the Joint Meeting of
CorMon on Pollution and Marine Litter Monitoring held on 27—28 May 2025 in relation to the boundary values used
in the 2023 MED OSR.

11 The value of 1.80 ng/L is corrected to 1.89 ng/L for type 111 W FR SP in comparison to the values provided in
Decisions 1G.22/7 and Decision 1G.26/3, following the identification of an error by the Joint Meeting of CorMon on
Pollution and Marine Litter Monitoring held on 27-28 May 2025 in relation to the boundary values used in the 2023

MED QSR.
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Indicator Title Common Indicator 14. Chlorophyll a concentration in water
column (EO5)

Regarding the standard deviation (SD) value, an analysis by Giovanardi et al. (2018) of long-term
chlorophyll a data series—conducted in accordance with OECD recommendations (\Vollenweider

and Kerekes, 1982)—found that standard deviations of the logio-transformed chlorophyll a sample
distributions ranged from 0.30 to 0.35 across all water types. Specifically:

e For Type I, SD is approximately 0.35.
e For Type Il Adriatic and Type 11l W Adriatic, SD is around 0.33.
o For Type Il Tyrrhenian and Type 11 W Tyrrhenian, SD is about 0.30.

Developments within the European MSFD with regard to eutrophication should also be taken into
account.

It has to be noted that the Mediterranean countries are using different eutrophication non-mandatory
assessment methods such as TRIX, UNTRIX, Eutrophication scale, EI, HEAT, OSPAR, etc. These
tools are very important to continue to be used at sub-regional or national levels because there is a
long-term experience within countries which can reveal / be used for assessing eutrophication trends.
As part of the preparation for the 2023 MED QSR, the most relevant and applicable methods for
eutrophication assessment were explored, developed, and applied, as outlined in the following
section, Further advancements in eutrophication assessment should address the gaps identified
during the 2023 MED QSR process. Ongoing efforts focus on establishing the new reference and
boundary values for Total Phosphorus (TP) and Dissolved Inorganic Nitrogen (DIN), and the
updated reference and boundary values, where applicable, for Chlorophyll a (Chl a), in the selected
pilot sub-region(s)/sub-division(s), depending on data availability.

Hewever—n-order—to enhance merease—coherency and comparabrllty of regardmg eutrophrcatron
assessment methodologles i

Expected-assessments-outputs Assessment of Eutrophication

GES thresholds and trends are recommended to be used in a combination, depending on data
availability and agreement on GES threshold levels. Within the framework of UNEP/MAP MED POL
there is existing experience in applying the quantitative thresholds. As outlined in Targets section
above, 1it is proposed that for the Mediterranean region; -quantitative thresholds between “good”
(GES) and “moderate” (non-GES) conditions for coastal waters- be established and applied for

assessment of eutrophrcatron in the 2023 MED QSR eeutd—be—based%apprepnat&en—tkm—werk

D#eetwe—éWFD} Accordlnq to the conclusrons of the 2022 Meetlnq of the Ecosvstem Approach
Correspondence Group on Pollution Monitoring,

on-the classification scheme_rely on_boundary and reference values of chlorophyll a, Dissolved
Inorganic Nitrogen (DIN) and Total Phosphorous (TP) concentrations in coastal waters as these-as-a
parameters are easrly applrcable by all Medrterranean countries. paseerenthemereatwethreshetds
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Indicator Title Common Indicator 14. Chlorophyll a concentration in water

column (EO5)

For the eutrophication assessment conducted as part of the preparation of the 2023 MED QSR,
different assessment methodologies were employed for the evaluation of Cls 13 and 14, based on
the data availability provided by the Contracting Parties (CPs) across the four Mediterranean Sub-
regions. The Mediterranean Sea is divided into four main sub-regions based on available database
sources to facilitate the development of pollution assessment criteria. This process began with the
preparation of the UNEP/MAP 2011 Initial Integrated Assessment, followed by the Med QSR 2017,
and most recently, the 2023 MED QSR assessments. These sub-regions are: the Western
Mediterranean, the Adriatic Sea, the Central Mediterranean, and the Aegean and Levantine Seas.

An integrated NEAT GES assessment for Cls 13 and 14 across all sub-regions was not feasible
due to the high heterogeneity of data types, spatial coverage, and the lack of guality-assured,
homogeneous data. As a result, the NEAT methodology was applied to the Adriatic Sea Sub-region,
based on the monitoring areas defined by the concerned CPs and the harmonization of scale
approaches among the Contracting Parties. In the absence of reported in situ data for the Western,
Central Mediterranean, and Aegean and Levantine Seas Sub-regions, satellite-derived data on
Chlorophyll-a concentrations from COPERNICUS, ARGANS France, and the SMED algorithm
were used as substitutes.

The NEAT assessment methodology strikes a balance between overly broad scales, which may
obscure significant areas of impact in specific regions or sub-regions, and excessively fine scales,
which could complicate the assessment process. This methodology was applied at the IMAP Cls 13
and 14 level for TP, DIN, and Chlorophyll-a as mandatory parameters. Other parameters were
excluded due to the lack of data reported by the Contracting Parties. The 4-level nesting approaches
were implemented in the Adriatic Sea Sub-region. This resulted in the aggregation and integration
of assessment results within the IMAP nested scheme at the following levels:

1. IMAP national Spatial Assessment Units (SAUs) and sub-SAUs (the finest level)
2. IMAP coastal and offshore assessment zones of sub-divisions

3. Sub-division and sub-regional levels (e.q., Adriatic Sea).

For setting the IMAP assessment areas for Cls 13 and 14, the finest areas defined for Cl 17 were
adjusted to serve the purpose of eutrophication assessment. Additionally, a GIS layer was created to
show the distribution of water classes within the coastal and offshore zones.

The scope of all SAUs and sub-SAUs was defined and introduced into the NEAT tool, along with
their respective codes and surface areas (in km?). Within each SAU, under ‘habitats,’ the water
types are introduced, and under ‘ecosystem component,’ the three measured parameters (DIN, TP,
and Chlorophyll-a) are assigned.

Data elaboration was carried out for the surface layer, as it represents the primary layer of
eutrophication impact. Freshwater inputs are the main pressure drivers and largely contribute to the
stratification of the water column, confining newly introduced nutrients to the surface layer. For the
application of the NEAT software, data were grouped by parameter, ecosystem, and SAU. Average
concentrations (geometric means), along with the geometric standard deviation and standard error
of the geometric means, were calculated for the respective groups. While arithmetic means and
standard errors were used for Cl 17, geometric means and standard errors were applied for Cls 13
and 14.

Boundary limits and class threshold values per SAU, parameter, and matrix are applied according to
the assessment scale presented in the section on targets. The aggregation of TP, DIN, and
Chlorophyll-a was carried out to derive a single status value (NEAT value) for all levels of the
nesting scheme. The aggregation of the assessment results for these three parameters resulted in a
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NEAT value per specific SAU, which was then spatially integrated into the sub-divisions and
regional levels. The assessment results were presented and visualized using a tabular format and
graphical representations generated with a GIS tool.

For sub-regions and sub-divisions where, insufficient data was reported for applying the NEAT
GES assessment methodology across nested assessment areas, three alternative methodologies were
developed for eutrophication assessment:

1. Ecological Quality Ratio (EQR) methodology
2. Simplified EOR methodology
3. Simplified Good/Moderate (G/M) comparison methodology.

The EQR methodology was found relevant for assessing IMAP Common Indicators 13 & 14,
where a full set of assessment criteria for Chlorophyll-a (Chla), Dissolved Inorganic Nitrogen
(DIN), and Total Phosphorus (TP) exists. EQR is a dimensionless measure that compares the
observed value of a measured parameter against reference conditions. The ratio ranges from 0 (large
deviation) to 1 (equal to or better than reference conditions). EQR must be calculated for each
boundary value, and a typology-based assessment must be conducted. However, due to the lack of
data reported by Contracting Parties, this methodology could not be applied in the preparation of the
2023 Mediterranean Quality Status Report (MED QSR).

The Simplified EQR methodology was deemed relevant when complementary data (in situ and
remote sensing) was available for Chla only, but typology-based assessment could not be applied.
However, due to the lack of homogeneous, quality-assured data reported by CPs—even for Chla
alone—this methodology could not be applied to any sub-region or sub-division in the 2023 MED
QSR, except for the Tyrrhenian Sea. Thresholds must be defined to determine the boundary
between Good Environmental Status (GES) and non-GES.

The Simplified G/M comparison methodology was used as an alternative to the NEAT GES
Assessment, EQR, and Simplified EQR methodologies, relying solely on Chl-a data from remote
sensing sources in cases where a typology-based assessment was not feasible. Data were aggregated
as a 5-year geometric mean and normalized to ensure comparability across assessment areas.
Normalization was conducted using the bestNormalize package in R. Each observation point or area
was classified as GES or non-GES based on the assessment scale outlined in the Targets section.

Further details are provided in the thematic eutrophication assessments and the 2023 MED QSR
Pollution Assessment.

Known gaps and uncertainties in the Mediterranean

Further to the significant progress achieved over the last few biennia regarding the standardizing
monitoring practices and establishing Good Environmental Status (GES) and environmental
assessment tools—along with the improved availability of assessment criteria — it is essential—F, for
a complete assessment of eutrophication and the GES achievement of GES, to define GES thresholds
and reference conditions (natural background concentrations) are-needed-not only for chlorophyll a
but also such—values-must-be-setfor total phosphorus (TP) and dissolved inorganic nitrogen (DIN)
across all sub-regions. This should build on the relevant experience gained in setting —in-the-near

futtre—through-dedicated—worksheps—and—exercises—alse;reference and boundary values for these

nutrients in the Adriatic Sea Sub-region watertransparency-and-exygen-as minimum requirements.;
where-appropriate—This_process should include quality assurance schemes, as well as data quality

control protocols.
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By building on the achievements up to 2023, during the preparation of the 2023 MED QSR, several

knowledge gaps were identified in the monitoring and assessment of Common Indicators 13 and 14,
which need to be addressed following the recommendations of the 2023 MED POL Focal Points

Meeting.

Improve the availability of the assessment criteria for Cls 13 and 14:

Upon setting the reference conditions and boundary values for DIN and TP in the Adriatic Sea Sub-
region, actions need to be undertaken to improve the availability of the assessment criteria for
nutrients in the AEL, the CEN and the WMS Sub-regions. To that purpose the three continuous
years of monitoring need to be provided with a minimum monthly frequency for Water types I and
II and bimonthly to seasonal for Type II1. It should also be noted that other supporting parameters
(i.e., temperature, salinity and dissolved oxygen) need to be available for defining the water
typology. Further update of the assessment criteria for CI 14 should be undertaken as appropriate.
The specific knowledge needs to be also built regarding the use of statistical tools for data
validation and calculation of the assessment criteria.

Improve the GES assessment:

Further to the above elaborated common measures, the GES assessment for CIs 13 & 14 needs to be
also improved, including the use of the remote sensing and modelling tools to complement in situ
monitoring and adding additional sub-indicator i.e., the satellite-derived Chla data for GES
assessment.

Upgrade present policy measures:
For the development of the adaptive eutrophication management strategies, the following specific
actions should also be undertaken:
o Extend the scope of research and monitoring programs to characterize the effects of
eutrophication;
o__Implement regulations to mitigate inputs of nutrient to the marine environment, such as
standards, technology requirements, or pollution caps for various sectors.
o__Preserve and restore natural ecosystems that capture and cycle nutrients.

Contacts and Vversion Date

http://www.unepmap.org

Version No Date Author

V.1 31.5.17 MEDPOL

V.2 10.1.19 MEDPOL

V.3 31/05/2019 Approved by the Meeting of
MED POL FPs

Final version 09/09/2019 Approved by the 7" Meeting of
EcAp Coordination Group

V4 28/05/2025 Joint CorMon Pollution and
ML Meeting

V5 Approved by the Meeting of
MED POL FPs

Final version Approved by the 12" Meeting
of EcAp Coordination Group




UNEP/MED WG.627/7/Rev.1
Page 33

3. Guidance Factsheet on IMAP Common Indicators 17, 18, 20 and 21

8.  Therevision of IMAP Common Indicator 17 (EO9): “Concentration of key harmful contaminants
measured in the relevant matrix™ is presented in the table bellow.

Indicator Title Common Indicator 17. Concentration of key harmful
contaminants measured in the relevant matrix (EO9)

Relevant GES definition Related Operational Proposed Target(s)*
Objective

Level of pollution isbelow a Concentration of priority State:

determined threshold defined contaminants is kept within e Concentrations of specific

for the area and species acceptable limits and does not contaminants below either
increase the boundary limit between

GES and non-GES classes
of the assessment scales
Background-Assessment
Assessment-Criteria
{BACS/EALCS)- or below
reference concentrations
(from other sources).

¢ No increasing
deterioration trends in
contaminants
concentrations in sediment
and biota from human
impacted areas, statistically
defined.

Pressure:

e Reduction of contaminants
emissions from land-based
Sources.

Rational
Justification for indicator selection

Chemicals are everywhere in our daily life and play a fundamental role in most of our activities, as
they form part of virtually every device, we use to ensure our well-being, protect our health and
security, and meet new challenges through innovation. Chemicals are also the building blocks of
low-carbon, zero pollution and energy- and resource-efficient technologies, materials and products.
The increased investment and innovative capacity of the chemicals industry to provide safe and
sustainable chemicals will be vital to offer new solutions and support both the green and the digital
transitions of our economy and society. '3

Environmental chemical pollution is directly linked with humankind activities in all the earth’s
ecosystems. Marine environmental investigations have detected thousands of man-made chemicals
(both inorganic and organic compounds) all over the world oceans, which have been shown to
impair the health of the marine ecosystems and their ecosystem services. The study of the

12 Following the decisions to be made at the present meeting regarding minor adjustments to the Targets, as
outlined in working document UNEP/MED WG.626/3, the revised Targets will be incorporated into the revised
IMAP Pollution Indicators Factsheets.

13 Chemicals Strategy for Sustainability Towards a Toxic-Free Environment, European Commission,
COM(2020) 667 final




UNEP/MED WG.627/7/Rev.1
Page 34

Indicator Title Common Indicator 17. Concentration of key harmful
contaminants measured in the relevant matrix (EO9)

occurrence, transport, transformation and fate, through the different ecosystem compartments
(seawater column, marine biota, sediment, etc.), as well as the study of their sources and entry
routes (land-based, sea-based (marine) and atmospheric wet and dry deposition) are the first steps to
assess the pressures, state and impact to the environment understand and to decide further
management actions fora growing environmental problem. Currently, new man-made chemicals and
emerging pollutants continue to enter the marine environment and interact with the different marine
species, habitats and ecosystems (coastal, open ocean, deep-sea areas), increasing the complexity of
the chemical pollution threats for the marine environment and their future sustainability to deliver
its benefits. The monitoring and assessment of the harmful and noxious substances occurrence, at
selected spatial and temporal scales, will determine either a chronic or acute
contamination/pollution scenarios.

Hazardous chemicals and their complex interaction with other environmental stressors can have
long-term and large-scale environmental impacts on the terrestrial and marine environment. They
can contribute to the reduction of ecosystem resilience, leading to rapid declines in animal
populations and, ultimately, to extinctions, as well as impacting human health and wellbeing, not
least through the possible presence of contaminants in the food chain. It is estimated that 2.8 million
potentially contaminated sites exist in the EU, mainly from waste disposal and treatment, posing a
significant environmental hazard for terrestrial and aquatic ecosystems and affecting the
productivity of soils. The current regulatory and policy framework struggles to take this into
account and needs to be strengthened.**
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Policy Context and Targets

Policy context description

In most Mediterranean countries, the monitoring of a range of hazardous chemical substances in
different marine compartments are undertaken in response to the UNEP/MAP Barcelona
Convention (1976) and its Land-Based Protocol, through the coordination of the UNEP/MAP MED
POL Monitoring Program. For Mediterranean EU Countries, the European legislation on the Marine
Environment also applies (e.g. EU WFD and EU MSFD), as well as other international and national
policy drivers. A considerable amount of founding knowledge and actions are available through the
pollution monitoring and assessment component of the UNEP/MAP MED POL Programme during
the past decades until today. The environmental assessments have been used for the identification
and confirmation of significant marine contaminants occurrence, distributions, levels and trends; as
well as, for the continuous development of monitoring strategies and guidance. With respect to the
Ecosystem Approach and IMAP, their implementation-w+H continue under the benefits gained from
this past knowledge and the policy and practical framework built in the Mediterranean Sea.

In the context of the Mediterranean Sea, the monitoring and assessment of contaminants were
redefined in accordance with the Integrated Monitoring and Assessment Programme (UNEP/MAP,
2016).; This redefinition also ensures synergy with the European Marine Strategy Framework
Directive (200/56/EC). The Data Dictionaries and Standards for IMAP Common Indicator 17
(2019, http://imapinfosystem.info-rac.org/app/#/standard), aligned with the IMAP Guidance
Factsheets, defined the list of mandatory datasets, including physico-chemical parameters, to
provide an integrated assessment of contaminants in the Mediterranean.

Targets

As part of the preparation for the 2023 MED QSR eutrophication pollution assessment, the

following two assessment scales have been established and applied in the Mediterranean sub-
regions to assess the Good Environmental Status, as applicable:

a) The Scale of NEAT (Nested Environmental Status Assessment Tool) Integrated Assessment of
Contaminants in Sediments and Biota Matrices (IMAP Common Indicator 17)
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e The five-class assessment scale was applied to the data reported by countries for mandatory
heavy metals and organic contaminants, enabling their use in calculating assessment criteria
for the sub-divisions of the Adriatic Sea and Western Mediterranean sub-regions.

e The five-classes of assessment —High, Good, Moderate, Poor, and Bad—is established,
with two boundary limit values that define the assessment scale: i) zero contaminant
concentration representing the best conditions (High), and ii) the maximum contaminant
concentration representing the worst conditions (Bad). Additionally, one threshold value for
the GES / non-GES boundary is defined.

e The decision rule for GES/non-GES status is based on comparing score values against the
boundary limit defined by the (XxBAC) threshold, which distinguishes between the Good and
Moderate classes. For trace elements, the threshold is set at 1.5 BACs, while for organic
contaminants, the threshold is set at 2 BACs.

o NEAT values range from 0 to 1 and represent the overall status assessment for each
contaminant, or the integrated assessment of multiple contaminants, based on the five-class
scale. Average concentrations are calculated using arithmetic means, along with their
respective standard errors. Threshold concentrations are normalized to a scale from 0 to 1 as
follows:

0 <bad < 0.2 <poor < 0.4 <moderate < 0.6 < good <0.8 <high<1
e The status of class is determined by the linear distance of score values from the two
boundary limits i.e. the zero-contaminant concentration and the maximum contaminant
concentration, and the GES/non-GES threshold. GES status is assigned for values below
0.6, while non-GES status applies to values above 0.6.

NEAT Integrated GES non-GEs
Assessment of Cl 17 | High Good Moderate
BAC<meas. conc GES/nGES<meas.
Boundary 0< meas. conc. <GES /nGES " conc. < moderate/poor threshold
limits <BAC threshold moderate/poor <mean. conc. < max. conc.
threshold

0 <08 0.8<score< 0.6 0.6<score <0.4 0.4< score <0.2 | Score<0.2

Thresholds BAL (xB’-\C) 2 (qu-\C) ° 5 (xBAC) ™

b) The Scale of CHASE+ (Chemical Status Assessment Tool) for Contaminants in Sediments
and Biota Matrices (IMAP Common Indicator 17)

e The five-class assessment scale was used to evaluate contamination levels scale. It was
applied to the data reported by countries for mandatory heavy metals and organic
contaminants, enabling their use in calculating assessment criteria for the sub-divisions of
the Aegean — lonian and the Central Mediterranean sub-regions

e The five-class assessment: Non-Problem Area - High, Non-Problem Area - Good, Problem
Area - Moderate, Problem Area - Poor, and Problem Area (PA) — Bad, is established with
the two boundary limit values: i) zero contaminant concentration, representing the best
conditions (High), and ii) maximum contaminant concentration, representing the worst
conditions (Bad). Additionally, a threshold value is set to distinquish between Good
Environmental Status (GES) and non-GES conditions.

e The decision rule for determining GES/non-GES status is based on comparing CHASE+
score values against the threshold (xBAC), which distinguishes the Good and Moderate
classes. For trace elements, the GES/non-GES threshold is 1.5 BACs. For organic
contaminants, the GES/non-GES threshold is 2 BACs.
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e The Moderate/Poor boundary is set at 2 x BAC, and the Poor/Bad boundary is set at 5 x
BAC.

e CHASE+ values range from 0 to 5 and above, representing the overall contamination status
of a station or area based on the Contamination Ratio (CR) or Contamination Score (CS).

e The GES/non-GES boundary is set at a CHASE+ score of 1, meaning only values equal to
or below (x BAC) set as the GES/non GES threshold are considered GES. This
classification aligns CHASE+ with the NEAT assessment methodology.

e Contamination Ratio (CR) is calculated as the ratio C_measured / C_threshold for each
contaminant measured in a specific matrix (biota or sediment).

e Contamination Score (CS) is the simple average of CR values, providing an aggregated
assessment of contaminants per matrix and station.

e The decision rule states that a station is considered GES if at least 75% of the elements
assessed are within GES limits. The same rule applies when assessing area.

CHASE+ GES non-GEs
Assessment of CI | High Good Moderate
17
BAC<Meas. conc GES/nGES<meas.
Boundary 0< meas. conc. < <GES/ . " | conc. < moderate/poor threshold
L. < nGES
Limits BAC threshold moderate/poor <mean. conc. < max. conc.
threshold
CHASE+ scores 0 <CR,CS <0.5 0.5<CR,CS< 1 1<CR,CS <2 2<CR,CS <5 CR,CS>5
Thresholds % (xBA§) (xBRC) 2 (xgAC) 5 (xBAC) ™

Policy documents

General Policy documents

Decision 1G.21/3 (COP18,2013) 18th-COP-to-the Barcelona-Convention-tstanbulTurkey—on-

Ecosystems Approach including adopting definitions of Good Environmental Status (GES) and
Targets (UNEP(DEPI)/MED 1G.21/9).

19th-COP-to-the-Barecelona-Convention,-Athens-Greeee 2016 Decision 1G.22/7 (COP19, 2016) on
DeeistontG-22/7— Integrated Monitoring and Assessment Programme (IMAP) of the Mediterranean
Sea and Coast and Related Assessment Criteria (UNEP(DEPI)/MED 1G.22/28).

Decision 1G.25/1 (COP22, 2021) on UNEP/MAP Medium-Term Strateqy 2022-2027.

Decision 1G.22/7 (COP19, 2016) on the Integrated Monitoring and Assessment Programme of the
Mediterranean Sea and Coast and Related Assessment Criteria.

Decision 1G.23/6 (COP20, 2017) on 2017 Mediterranean Quality Status Report.
Decision 1G.24/4 (COP21, 2019) on Assessment Studies.

Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and a Renewed
Ecosystem Approach Policy in the Mediterranean.

Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a
framework for community action in the field of marine environmental policy (EU Marine Strategy
Framework Directive and updates in 2010).
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Commission Directive (EU) 2017/845 amending Directive 2008/56/EC of the European Parliament
and of the Council as regards the indicative lists of elements to be taken into account for the
preparation of marine strategies

Commission Decision (EU) 2017/848 laying down criteria and methodological standards on good
environmental status of marine waters and specifications and standardised methods for monitoring
and assessment, and repealing Decision 2010/477/EU.

Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing
a framework for Community action in the field of water policy (and updated revisions).

Commission Decision (EC) No 2013/480/EU 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 intercalibration exercise and repealing Decision 2008/915/EC.

2017 Mediterranean Quality Status Report, https://www.medgsr.org/node/10/

2023 Mediterranean Quality Status Report, medgsr2023.info-rac.org
UNEP(DEPI/MED 1G.22/Inf.7. (2016) Integrated Monitoring and Assessment Guidance

Contaminants related Policy documents

EEA, 1999 State and pressures of the marine and coastal Mediterranean environment.
Environmental issues series n°5. European Environmental Agency, Copenhagen, 1999.
http://www.eea.eu.intEEA, 2003. Hazardous substances in the European marine environment:
Trends in metals and persistent organic pollutants. Topic Report 2/2003. EEA, European
Environmental Agency, Copenhagen, 2003. http://www.eea.eu.int

EEA, 2018. European Waters — Assessment of status and pressures 2018. EEA Report /No 7, 2018.

European Commission, E. (2018) Guidance Document No: 27. Technical Guidance For Deriving
Environmental Quality Standards.EU Reqgulation on Reqistration, Evaluation, Authorisation and
Restriction of Chemicals (REACH).

EU Regqulation on the Classification, Labelling and Packaging of hazardous substances (CLP).

OSPAR (2008) Co-ordinated Environmental Monitoring Programme (CEMP) Assessment Manual
for contaminants in sediment and biota. OSPAR Commission No. 379/2008.

OSPAR Commission, 2013. Levels and trends in marine contaminants and their biological effects -
CEMP Assessment Report 2012. Monitoring and Assessment Series, 2013

OSPAR 2017. https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/pressures-

human-activities/contaminants/

UNEP(DEPI/MED WG.365/Inf.5. Analysis of the trend monitoring activities and data for the MED
POL Phase Ill and 1V (1999-2010). Consultation Meeting to Review MED POL Monitoring
Activities. Athens, 22-23 November 2011.

UNEP/MAP MED POL - Phase Ill, Programme for the Assessment and Control of Pollution in the
Mediterranean Region. MAP Technical Report Series No. 120, UNEP, Athens, 1999.

UNEP/MAP, 2005. Fact sheets on Marine Pollution Indicators. Meeting of the UNEP/MAP MED
POL National Coordinators. Barcelona, Spain, 24-27 May 2005. UNEP (DEC)/MED/ WG.264/
Inf.14. UNEP, Athens.

UNEP(DEPI/MED WG. 365/Inf.8. Development of assessment criteria for hazardous substances in
the Mediterranean. Consultation Meeting to Review MED POL Monitoring Activities. Athens, 22-
23 November 2011.
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Report from the commission to the European Parliament, the Council, the European Economic and
Social Committee and the Committee of the regions Findings of the Fitness Check of the most
relevant chemicals legislation (excluding REACH) and identified challenges, gaps and weaknesses,
COM/2019/264 final.

UNEP/MAP, 1987. Report of the Fifth Meeting of the Contracting Parties to the Convention for the
Protection of the Mediterranean Sea against pollution and its Related Protocols. UNEP/IG. 74/5.
UNEP/MAP, Athens.

UNEP/MAP MED POL - Phase Ill, Programme for the Assessment and Control of Pollution in the
Mediterranean Region. MAP Technical Report Series No. 120, UNEP, Athens, 1999.

UNEP(DEPI/MED WG. 427/Inf.3. Background to the Assessment Criteria for Hazardous
Substances and Biological Markers in the Mediterranean Sea Basin and its Regional Scales.

UNEP/MAP Report of the Meeting of the Ecosystem Approach Correspondence Group on Pollution
Monitoring Marseille, France, 19-21 October 2016.

UNEP(DEC)YMED WG.372/3. (2012) Approaches for definition of GES and setting targets for the
pollution related ecological objectives in the framework of the ecosystem approach. (EO5:
eutrophication, EP9: contaminants, EP10: marine litter, EO11: noise).

UNEP/MAP WG.462/Inf.4 (2019). Updated List of Priority Contaminants under MAP/Barcelona
Convention (Draft). Meeting of the Ecosystem Approach Correspondence Group on Pollution
Monitoring, Podgorica, Montenegro, 2-3 April 2019.

UNEP /MAP (2019). (UNEP/MED WG.463/Inf.6.). Updated Thematic Assessments of the
Eutrophication and Contaminants Status in the Mediterranean Marine Environment, as a
Contribution to the 2019 State of Environment and Development Report (SOED).

UNEP/MAP WG.509/21 (2021). Monitoring Guidelines/Protocols for Sampling and Sample
Preservation of Sediments for IMAP Common Indicator 17: Heavy and Trace Elements and Organic
Contaminants. Meeting of the MED POL Focal Points, Videoconference, 6-7 October 2021.

UNEP/MAP WG.509/22 (2021). Monitoring Guidelines/Protocols for Sample Preparation and
Analysis of Sediments for IMAP Common Indicator 17: Heavy and Trace Elements and Organic
Contaminants. Meeting of the MED POL Focal Points, Videoconference, 6-7 October 2021.

UNEP/MAP WG@G.509/23 (2021). Monitoring Guidelines/Protocols for Sampling and Sample
Preservation of Marine Biota for IMAP Common Indicator 17: Heavy and Trace Elements and
Organic Contaminants. Meeting of the MED POL Focal Points, Videoconference, 6-7 October
2021.

UNEP/MAP WG.509/24 (2021). Monitoring Guidelines/Protocols for Sample Preparation and
Analysis of Marine Biota for IMAP Common Indicator 17: Heavy and Trace Elements and Organic
Contaminants. Meeting of the MED POL Focal Points, Videoconference, 6-7 October 2021.

UNEP/MAP WG.509/25 (2021). Monitoring Guidelines/Protocols for Sampling and Sample
Preservation of Seawater for IMAP Common Indicator 17: Heavy and Trace Elements and Organic
Contaminants. Meeting of the MED POL Focal Points, Videoconference, 6-7 October 2021.

UNEP/MAP WG.509/26 (2021). Monitoring Guidelines/Protocols for Sample Preparation and
Analysis of Seawater for IMAP Common Indicator 17: Heavy and Trace Elements and Organic
Contaminants. Meeting of the MED POL Focal Points, Videoconference, 6-7 October 2021.
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UNEP/MAP WG.492/10/ Rev.2 (2021). Integration and Aggregation Rules for Monitoring and
Assessment of (IMAP Pollution and Marine Litter Cluster). Meeting of the Ecosystem Approach
Correspondence Group on Pollution Monitoring, Videoconference, 26-28 April 2021.

UNEP/MAP WG. 533/Inf.3 (2022). Adjusted Background (Assessment) Concentrations (BC/BAC)
for Common Indicator 17 and Upgraded Approach for Environmental Assessment Criteria (EAC)
for IMAP Common Indicators 17, 18 and 20

Indicator analysis methods

Indicator Definition

Concentrations of key contaminants in the following matrices (note this is a multiparameter pressure
indicator):

MARINE BIOTA: In collected marine organisms, where whole soft tissues or dissected parts,
following the analytical procedure detailed in the Monitoring Guidelines for CI 17, are processed
according sampling and sample preparation protocols, and primarily, in bivalve species and/or fish
the following hazardous substances should be measured :as mandatory, as agreed upon at the 2017
Meeting of MED POL Focal Points and further elaborated during the preparation of Data Standards
for Cl 17

e—Trace/Heavy Metals (TM). Fotal-mMercury and its compounds (Hg¥), Cadmium and its
compounds(Cd), Lead and its compounds (Pb), and Copper and its compounds;

o Organochlorinated compounds: {PCB congeners: 28, 52, 101, 118, 138, 153, 180, 105 and
156; Fetal> 7PCBs (28, 52, 101, 118, 138, 153, 180);; Hexachlorobenzene, Gamma-HCH
Lindane and £DDTs) (DDT, p,p' + DDT, o,p' + DDE, p,p' + DDD, p.,p");

o 16 Polycyclic Aromatic Hydrocarbons (PAHS): Acenaphthene, Acenaphthylene,

Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(g,h,i)perylene, Benzo(k)fluoranthene, Chrysene, Dibenz[a,h]anthracene,
Fluoranthene, Fluorene, Indeno(1,2,3-cd)pyrene, Naphthalene, Phenanthrene, Pyrene, along
with total Fetal >16 PAHSs;

The lipid content and flesh fresh/dry weight ratio should be measured in biota for normalisation and
reporting purposes.

MARINE SEDIMENTS: In coastal and marine areas, continental platform and offshore, sediments
should be collected by mechanical means and processed at the laboratory (< 2 mm particle size
fraction), following the analytical procedure detailed in the Monitoring Guidelines for CI 17- Further
the following hazardous substances should be measured_as mandatory, as agreed upon at the 2017
Meeting of MED POL Focal Points and further elaborated during the preparation of Data Standards
for Cl 17

o—Trace/Heavy Metals (TM): Fetal-mMercury and its compounds (Hg¥), Cadmium and its
compounds(Cd), Lead and its compounds (Pb), and Copper and its compounds;

o Organochlorinated compounds; {PCB congeners: 28, 52, 101, 118, 138, 153, 180, 105 and
156); Fetal ¥ 7PCBs (28, 52, 101, 118, 138, 153, 180);, aldrin; dieldrin;
Hexachlorobenzene; Gamma-HCH Lindane and £DDTs} (DDT, p,p' + DDT, 0,p' + DDE,
p.p' + DDD, p.p);

o 16 Polycyclic Aromatic Hydrocarbons (PAHS): Acenaphthene, Acenaphthylene,

Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(g,h,i)perylene, Benzo(k)fluoranthene, Chrysene, Dibenz[a,h]anthracene,
Fluoranthene, Fluorene, Indeno(1,2,3-cd)pyrene, Naphthalene, Phenanthrene, Pyrene, along
with total Fetal>16 PAHSs;
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Following the analytical procedure detailed in the Monitoring Guidelines for Cl 17, the aluminium
(Al), Total Organic Carbon (TOC) in the < 2mm particle size fraction should be performed for
normalization and reporting purposes for TM and OCs, respectively. The < 63um sediment fraction
is also recommended to be complementary for metals.

The liophilization ratio (dry/wet sediment ratio) should be considered for datasets reporting.

SEAWATER: the monitoring and assessment of contaminants in seawater samples collected in
coastal, marine and open-sea areas presents specific challenges and higher costs. For the mid/long-
term monitoring programmes, such as IMAP, these are recommended to be carried out on a country
decision basis. The analytical procedure is detailed in the Monitoring Guidelines for CI 17,

Sub-indicators: other relevant mandatory chemicals are elaborated in Data Standards for IMAP CI

17, whereby {such-as-tributyltin BT low-melecularweight PAHs—etc}and-emerging pollutants

are recommended to be monitored based on the availability of relevant scientific knowledge and

research, and accordlnqlv proposed for deC|S|on maklnq by the Contracting Parties. carried-outon-a

aken- Data Standards for ClI 17

mclude the reportlnq of a Ionq I|st of non-mandatory parameters concerning the decision of the
national IMAP competent authorities.

Methodology for indicator calculation
Trace/Heavy Metals (TM) and Aluminium: Spectrometry, Mass Spectrometry

Organic compounds: Gas or Liquid Chromatography (GC/LC) coupled to a variety of detectors,
such as Electron Capture Detectors or Mass Spectrometry, atomic adsorption.

The list of all chemical and related parameters subject to reporting for IMAP CI1 17 by the
Contracting Parties is elaborated in the Data Standards for IMAP CI 17.

The detailed analytical procedure for the above chemicals and other related mandatory parameters,
including sampling and sample transportation, analytical determination of indicators and sub-
indicators, data quality control are outlined in:
o B-1. Monitoring Guidelines/Protocols for sampling and analysis of contaminants in
sediment.
o__B-2. Monitoring Guidelines/Protocols for sampling and determination of contaminants in
marine biota.
o B-3. Monitoring Guidelines/Protocols for sampling and analysis of contaminants in
seawater.
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Indicator units

Trace/Heavy Metals (TM) and Aluminium: mass/dry or wet weight mass of sample according to
Data Standards for CI 17. MEBPOL-Database-Fermat-Pretoesls—The dry/wet mass ratios should be
calculated and reported.

Organic compounds (OCs): mass/dry or wet weight mass of sample according according to Data
Standards for Cl 17. MEDPROL Database-Format-Pretecols. The dry/wet mass ratios should be
calculated and reported.

Data Standards for IMAP CI 17 elaborates units for other relevant mandatory chemicals and
parameters.

TOC:Elemental-Analyser{as- Y
el .

List of Guidance documents and protocols available

IMAP Monitoring Guidelines/Protocols (https://www.iaea.org/about/organizational-
structure/department-of-nuclear-sciences-and-applications/division-of-iaea-environment-
laboratories/marine-environmental-studies-laboratory/unep-map-med-pol-integrated-monitoring-
and-assessment-programme-imap-monitoring-guidelines)
o__B-1. Monitoring Guidelines/Protocols for sampling and analysis of contaminants in
sediment.
o B-2. Monitoring Guidelines/Protocols for sampling and determination of contaminants
in marine biota.
o B-3. Monitoring Guidelines/Protocols for sampling and analysis of contaminants in
seawater.
o E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP
Common Indicators 13, 14, 17, 18 and 20;
o__F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP Common

Indicators 13, 14,17, 18 and 20

Data Confidence and uncertainties

The implementation of IMAP provided scientific evidence of significant variations between the four
Mediterranean sub-regions, therefore values of BCs/BACs at the sub-regional level were initially
introduced in 2019 and furthermore elaborated in the period in the period 2020-2022. The frequency
of analyzing one sample of either biota or sediment within proficiency testing organized in
collaboration of UNEP/MAP-MEDPOL and IAEA-MESL is insufficient for calculation of the
precision of monitoring data. Therefore, the further update of the regional and sub-regional
BCs/BACs values for the Mediterranean was completed in 2022 using new data sets reported by the
countries, and by applying certain adjustments to the methodology already used in 2016 and 2019
(UNEP/MED WG365/Inf.8 (2011); UNEP/MED WG.533/Inf.3; UNEP/MED WG.533/3).

Selected analytical methods and measurements are subject to internal Quality Assurance through
National Laboratories QA/QC Protocols and Laboratory accreditations, as well as external Quality
Assurance by performing regional interlaboratory QA/QC exercises organized in collaboration of the
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UNEP/MAP - MED POL and the IAEA/MESL since 1986. -by-the- UNERIMAR-MEB-POLAAEA
MESE.

Uncertainties in marine data measurements are identified at different levels (cumulative): analytical
level (by use of Certified Reference Materials), reporting level (by providing averaged values and the
associated uncertainties), database flagging level (primarily according the analytical and reporting
compliance, number of non-detected values and levels, fulfilment of the QA/QC Protocols and
Interlaboratory Exercises).

Up to 2023, the IAEA/MESL, in collaboration with the UNEP/MAP - MED POL, implemented 56
interlaboratory comparisons/proficiency tests for the analysis of trace elements and organic
contaminants, as well as 64 training courses on the analysis of trace elements and organic
contaminants in marine samples. Over 370 analytical laboratory practitioners have been trained at
MESL. As of 2018, the scope of proficiency testing and training courses has been adjusted to meet
the needs of Mediterranean laboratories in implementing monitoring programmes for trace elements
(covering mandatory heavy metals — Cd, Hg, Pb, Cu in line with IMAP requirements, as well as
additional elements such as Al, As, Co, Cr, Fe, Li, Mn, Ni, and Zn) and organic contaminants for
IMAP Common Indicator 17 (covering mandatory organic contaminants including organochlorine
(OC) pesticides, polychlorinated biphenyl congeners (PCBs), and polycyclic aromatic hydrocarbons
(PAHS), also in accordance with IMAP requirements). Designated national laboratories
participating in the proficiency tests receive, along with the sample, clear instructions on how to
proceed with the PT sample and how to report the results. They are requested to use established
analytical methods and are recommended to apply quality control and laboratory quality assurance
procedures. The results of analyses of a matrix-matching guality control (QC) sample must be
reported along with the results from the PT sample.

As of 2024, the scope of proficiency testing and training courses has been expanded to support the
capacities of national laboratories in monitoring eutrophication (IMAP Common Indicators 13 &
14: inorganic nutrients in high salinity seawater, in estuarine and low salinity seawater, and
chlorophyll a and Phaeopigments in Seawater) and contaminants in seafood (IMAP Common
Indicator 20: heavy metals including the mandatory heavy metals — Cd, Hg, Pb, Cu, as well as
additional elements such as Al, As, Co, Cr, Fe, Li, Mn, Ni, and Zn as specified for ClI 17, polycyclic
aromatic hydrocarbons (PAHSs), dioxins, and PCBs).

In addition, the data quality control range categories were initially established for physice-chemical
parameters related to the monitoring of IMAP Common Indicators 13 and 14, as well as for
contaminants related to the monitoring of Common Indicator 17, by applying relevant statistical
methods and available scientific expertise in ensuring the quality of data reported to the IMAP Info
System. These data control categories have been integrated into the IMAP Info System as of 2024.

Methodology for monitoring, temporal and spatial scope

Available Methodologies for Monitoring and Monitoring Protocols

In line with the Ecosystem Approach and the IMAP implementation, there are considerable benefits
to be gained from taking advantage of previous knowledge and information developed through the
UNEP/MAP--MED POL. These actions include (1) the use of existing experience in the design of
monitoring programmes, (2) the use of existing guidance on sampling and analytical methods to
inform technical aspects of ecosystem approach monitoring, (3) the use of existing sampling station
networks as a framework for the ecosystem approach monitoring networks, (4) the use of existing
statistical assessment tools and work on assessment criteria as the basis for the assessments of
ecosystem approach data, (5) the use of existing data to describe the distributions and levels of
contaminants against EACs and reference concentrations, and (6) the use of existing time series as
the basis of monitoring against a “no deterioration” target. The availability of quality assured data is
of importance for the assessment of trends and levels and their comparability overtime and across
spatial scales.
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Building on elements elaborated in the Integrated Monitoring and Assessment Programme (2016
IMAP), including the above-mentioned components, the Monitoring Guidelines—structured around
the specific technical protocols related to IMAP Common Indicator 17 —were comprehensively
developed by the MED POL Programme in cooperation with IAEA/MESL. These guidelines were
approved by the MED POL Focal Points Meeting (2021).They build upon the knowledge and
practices obtained over 40 years of MED POL monitoring implementation and recent publications,
highlighting the current practices of the Contracting Parties’ marine laboratories, as well as other
Regional Seas Conventions and the EU. A thorough analysis of presently available practices of
UNEP/MAP, UNEP and IAEA, as well the HELCOM, OSPAR and European Commission Joint
Research Centre was undertaken to assist an innovative approach for preparation of the IMAP
Monitoring Guidelines/Protocols. The monitoring methodologies and practices are elaborated for
sampling, sample preservation and transportation, sample preparation and analysis, along with
guality assurance and reporting of monitoring data, for their use by the IMAP competent
laboratories in order to ensure the representativeness and accuracy of the analytical results. These
guidelines present a summary of the best available known practices employed in marine monitoring
by bringing integrated comprehensive analytical practices that can be applied in order to ensure the
representativeness and accuracy of the analytical results needed for generation of quality assured
monitoring data.

The Monitoring Guidelines for IMAP Common Indicator 17 outline the following monitoring and
reporting practices:

o B-1. Monitoring Guidelines/Protocols for sampling and analysis of contaminants in
sediment;

o B-2. Monitoring Guidelines/Protocols for sampling and determination of contaminants in
marine biota;

o B-3. Monitoring Guidelines/Protocols for sampling and analysis of contaminants in
seawater;

o__E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP Common
Indicators 13, 14, 17, 18 and 20;

o F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP Common
Indicators 13, 14, 17, 18 and 20.

Available data sources

Marseile—France—19-21 October—2016-IMAP Info System (http://imapinfosystem.info-
rac.orq/app/#/
VAT EMODNET Chemistry: http://www.emodnet-chemistry.eu/data_access.html

Additional potential data sources:

o__The scientific literature providing data on no effect or adverse biological effects alongside
chemical data from the environment and biota at the same site and time.

o The studies providing sediment toxicity tests, aguatic toxicity tests in conjunction with
equilibrium partitioning (EqP), and field and mesocosm studies from relevant scientific sources
in consultation with the national counterparts. The selected studies should include all relevant
auxiliary information: citation, type of test, type of biological effect, analytical approach used,
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study area, test duration, species tested or the benthic community considered, TOC, Acid
volatile sulphide (AVS), chemical concentrations, among others.

Spatial scope guidance and selection of monitoring stations

The spatial scope for monitoring should include reference and coastal long-term master
stations, including offshore, distributed spatially as relevant and include local spatial
refinements, such as transect sampling (for sediment and/or active biomonitoring); and
therefore, is a direct function of the risk-based assessments and the long-term monitoring
purposes. The selection of the sampling sites for the monitoring of contaminants in the marine
environment should consider:

o Risk areas of concern identified on the basis of the review of the existing information.
Vulnerable areas of known past and/or present release of chemical contaminants.

o Offshore areas where risk warrants coverage (aquaculture, offshore oil and gas activity,
dredging, mining, dumping at sea and others).

e Monitoring sites representative of other sources, such as shipping and atmospheric inputs.

e Reference monitoring sites: to establish scale-based reference values and background
concentrations.

e Monitoring sites representing sensitive pollution sites/areas at national and sub regional scale.

e Monitoring sites in deep-sea sites, offshore stations (sediments) and areas of potential
particular concern.

The selected sites should allow the collection of a realistic number of samples over the years (e.g. to
be suitable for sediment sampling, to allow sampling a sufficient number of biota for the selected
species during the duration of the programme). It is essential that the monitoring strategies are being
coordinated at regional and/or sub regional level. The coordination with the monitoring networks for
other Ecological Objectives is crucial for cost-effective and future IMAP integrated assessment.

As part of the 2023 MED QSR preparation, the assessment scales for Cl 17 are defined within the
framework of the IMAP nested approach, applying, among others, the above-listed criteria for the
selection of the sampling sites, and building upon the elements outlined in the section on Assessment
of Eutrophication.

Temporal Scope guidance

Sampling frequencies will be determined according the current status of the national marine
monitoring.

INITIAL PHASE OF IMAP MONITORING: to identify key sampling sites/stations within a coastal
network which should include: BIOTA samples (bivalves, e.g. Mytilus galloprovincialis, as
commonly agreed, mandatory IMAP species where present in local ecosystems, Donax trunculus,
etc.), {yearly collection, } and fish (i.e. Mullus barbatus, as commonly agreed, mandatory IMAP
species where present in local ecosystems) every 4 years. In this phase monitoring SEDIMENTS

(coastal, offshore areas) platferm-should be collected every two years.

ADVANCED PHASE OF IMAP MONITORING (when there is a fully completed IMAP Initial MED
POL-Phase of-F/ implementation with the ongoing data reporting-ef-datasets) should include: BIOTA
{from 1 to 3 years according the trends and levels of chemicals assessed at the different stations/sites.)
and SEDIMENTS {from 3 to 6 years depending on the characteristics of sedimentation areas and the
chemical concerned known through previous MEB-POL-assessments).
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The temporal scope may range from seasonally variable parameters up to large time scales, e.g.
sediment core monitoring (years to decades). For temporal trend determinations the sampling
frequencies will depend on the ability to detect trends considering the environmental and the
analytical variability (ca. total uncertainty). It can be possible to decrease the sampling frequencies
and target chemicals in cases where established time trends and levels show concentrations well below
levels of concern, and without any upward trend over a number of years (including the stations/sites
where recurrently exhibit non-detected contaminants value; that is below detection and quantification
limits).

Data analysis and assessment outputs

Statistical analysis and basis for aggregation — Assessment Criteria

Monitoring should allow the necessary statistical data treatments and long-term time-trend data
analysis.

Deriving and setting up the assessment criteria to determine environmental status is not an easy
task. It gets more complicated going from the local to sub-regional and regional assessments. While
there are many methodologies to derive criteria, the first step is aimed at defining the background or
reference conditions from which to measure/determine the status and trends. In the framework of
UNEP/MAP (UNEP/MAP 2016, 2019). the background concentration (BC) is defined as “The
concentration of a contaminant at a “pristine” or “remote” site based on contemporary or historical
data.” The BC of anthropogenic (man-made) substances was defined as zero. The same definitions
are used by OSPAR and the Marine Strategy Framework Directive (MSFD) based on the Water
Framework Directive (WFD) (Tornero et al. 2019).4F*®

The calculation of BC values is the first step for the derivation of indicators that are defined as the
measure, index, or model used to estimate the current state and future trends, along with thresholds
for possible management action. The BCs for Cl 17 were derived using the following two
methodologies: i) data from sediment cores compiled from the scientific literature (UNEP/MAP
2011),5F*% and ii) data from the MED POL database (UNEP/MAP 2011, 2016, 2019). A complete
explanation of the used methodologies, including the specific methodologies used by UNEP/MAP
for the different parameters, is given in previous UNEP/MAP documents (UNEP/MAP 2011, 2016,
2019), as well as in UNEP/MED WG.533/10, Annex 111, Appendix 1 and UNEP/MED
WG.533/Inf.3.

BAC values are the concentrations below which no deterioration of the environment can be
expected. Observed concentrations are said to be near BC if the mean concentration is statistically
significantly below BAC. For the calculation of BAC values from BC concentrations, UNEP/MAP
adopted the methodology that corresponds to the OSPAR methodology.6F*” The BAC values were
computed as the BC concentration multiplied by a factor that was determined based on the
uncertainty (precision and accuracy) of the determinations. Detailed elaboration is provided in
UNEP/MED WG.533/10, Annex |11, Appendix 1 and UNEP/MED WG.533/Inf.3.

The MedBAC values endorsed in Decisions 1G.22/7 and 1G.23/6 were as follows: MedBAC for TM
in sediments, mussel and fish (Tables 1 and 3 of UNEP/MED WG.533/10, Annex 11, Appendix 1),

5Additional definitions for BC can be found in the literature and are explained in UNEP/MED WG.533/Inf.3
15For the purpose of this document only the scientific elements have been considered from any reference
included in this document. Legal considerations are out of the scope of the present document, which serves
exclusively scientific purposes.

17 At present, no statistical assessment was possible for the precision of the monitoring data reported into IMAP
Info system given the quantity of data reported, as well as a frequency of analyzing one sample of either biota or
sediments is insufficient for calculation of the precision of monitoring data. Therefore, the variability from
OSPAR monitoring program was used, following its application for an upgrade of the assessment criteria in 2017
and 2019. A detailed explanation is given in section 2.3.1 of the information document UNEP/MAP
WG.533/Inf.3.
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PAHSs in sediments and mussel (Tables 2 and 4 of UNEP/MED WG.533/10, Annex 111, Appendix
1). In 2019, the same methodology was used to propose the derivation of specific sub-regional
MedBAC values. Further to work undertaken in 2019, the regional and sub-regional BAC values
were updated in 2022, using the same methodology applied for the previous update.

The new data critically analyzed (UNEP/MED WG.533/10, Annex 111, Appendix 1 and
UNEP/MED WG.533/Inf.3) were used to update the BC and BAC values for the sub-regions of the
Mediterranean and for the whole Mediterranean Sea, as-provided-inTables-4-t0-8; by using the same
methodology as initially applied in 2016/2017 and replicated in 2019. '8

BAC values for trace metals were calculated by multiplying the BCs by a factor as follows: i)
MedBAC=1.5 x MedBC (for mussel and sediments matrices); ii) MedBAC=2.0 x MedBC (fish).

For Polycyclic Aromatic Hydrocarbons (PAHS) in sediments and mussel (M. galloprovincialis),
BAC values were calculated as follows: MedBAC=1.5 x MedBC.?*°

When most of the data originated from one sub-region, or there were significant differences among
the sub-regions, the BC values were calculated for sub-regions and not for the whole Mediterranean.

It was noted that in some instances there was a large variability (up to > 100%) on BACs values
between the values re-calculated in 2017, 2019 and 2022. Therefore, it was recommended by the
Meeting of CorMon (1-2 March 2023) that when deciding on the use of threshold for GES
assessment, this variability should be taken into account for each sub-region.

The reporting of new data from CPs to the IMAP-IS allowed for the calculation of the new BC and
BAC values for PAHSs in the mussel (M. galloprovincialis). As for sediments, data with BDL values
were used in the calculation of the new BCs. The BDL values were different, depending on the
country and even different within the same country. Moreover, BDL values constituted 12% to 90%
of the data points depending on the compound.? This could be the one reason for the differences in
BACs between sub-regions.

The Meeting of CorMon Pollution (1-2 March 2023) also agreed to add the concentration of the
Sum of (16) PAHSs to the list of parameters in addition to reporting the concentrations of individual
16 PAHSs, given it was included in Data Dictionaries as the mandatory parameter for ClI 17.

The reporting of new data from CPs to the IMAP-IS allowed for the calculation of BACs for
organochlorinated contaminants (IMAP addresses PCBs and pesticides within organochlorinated
contaminants) in sediments and M. galloprovincialis. The BACs used for organochlorinated
contaminants are based on the detection limits of the methods used and their uncertainty (precision
and accuracy), as determined from CRMs (Certified reference materials) and proficiency testing.

These new BC and BAC values for IMAP CI 17, as revised and approved by the Meeting of
CorMon Pollution (27 and 30 May 2022) (UNEP/MED WG.533/10, Annex Ill, Appendix 1), and
approved by Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and a
Renewed Ecosystem Approach Policy in the Mediterranean, are presented here-below in Tables 1
to 5.

18 The calculation was performed using also the limit of detection (LOD) or the limit of quantitation (LOQ)
values provided by the countries, addressed as below detection limit (BDL) values (see Annexes | and 11l in
UNEP/MAP WG.533/Inf.3).

19 The calculation of the multiplication factor to calculate BACs for PAHs in sediments was not provided in the
previous UNEP/MAP documents (2011, 2016, 2019). Looking at the OSPAR values for BC and BAC for PAHs
in the sediments, the multiplication factor used depended on the compound and ranged from 1.6 to 2.1.

20 See Annex 111 in UNEP/MAP WG.533/Inf 3.
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Table 1. New updated BC and BAC values for trace metals in sediments calculated from data

available for upgrade of the criteria, as approved by the Meeting of CorMon Pollution (27 and 30

May 2022). The units of concentration are given in pg/kg dry wt, as requested by IMAP.

New updated BC and BAC values for trace metals in sediments
New updated BC values (2022) in sediments, pg/kg dry wt

™ MED WMS ADR CEN AEL
Cd 107 140 120 # 78.9
Hg 50.0 90.0 50.0 # 315
Pb 15000 16000 15700 1805 15674

New updated BAC values (2022) in sediments, (ug/kg dry wt)

Med WMS ADR CEN AEL
Cd 161 210 180 # 118
Hg 75.0 135 75.0 # 47.3
Pb 22500 24000 23550 2708 23511

#All data points for Cd are BDL as well as 72% of the Hg data points.

Table 2. New updated BC and BAC values for Polycyclic Aromatic Hydrocarbons (PAHS) in

sediments calculated from data available for upgrade of the criteria, as approved by the Meeting of

CorMon Pollution (27 and 30 May 2022). The units of concentration are given in pg/kg dry wt, as

requested by IMAP.

New updated BC and BAC values for Polycyclic Aromatic Hydrocarbons

(PAHS) in sediments

Updated BC values (2022) in sediments, ua/kg dry
wit

PAH compounds MED WMS ADR CEN AEL
Naphthalene 2.00 8.0 2.0 # 2.3
Acenaphthylene (1.0)* # # 0.4 #
Acenaphthene (2.0)* # # * #
Fluorene (2.0)* # # 0.4 #
Phenanthrene 3.10 14.9 35 0.8 3.1
Anthracene (2.2)* # # # #
Fluoranthene 5.00 # 7.0 0.1 2.7
Pyrene 6.20 24.8 8.0 0.4 3.0
Benzo[a]anthracene 3.38 19.7 4.1 * 1.8
Chrysene 2.70 35.9 4.6 1.6 1.6
Benzo(b)fluoranthene | 5.00 8.7 15.0 * 2.6
Benzo(k)fluoranthene | 4.00 # 3.0 * #
Benzo[a]pyrene (4.0)" # 4.0 # 1.0
Benzo[g.h.i]perylene | (4.2)* # 5.7 * 1.8
Dibenz[a,h]anthracene | (1.0)* 7.0 # * #
Indenol1,2,3-
c.d]pyrene (4.0* # 4.4 * 2.1
Sum PAHs 27.4 160 41.0 6.3 21.4
Updated BAC values (2022) in sediments, Lg/kg dry
wt
PAH compounds MED WMS ADR CEN AEL
Naphthalene 3.0 12.0 3.0 # 3.5
Acenaphthylene (1.5)* # # 0.6 #
Acenaphthene (3.0)" # # * #
Fluorene (3.0)" # # 0.5 #
Phenanthrene 4.7 22.4 5.3 1.2 4.7
Anthracene (3.3)* # # # #
Fluoranthene 7.5 # 10.5 0.2 4.1
Pyrene 9.3 37.1 12.0 0.6 4.5
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Benzo[a]anthracene 51 29.6 6.2 * 2.7
Chrysene 4.0 53.9 6.9 2.4 2.4
Benzo(b)fluoranthene | 7.5 13.0 22.5 * 3.8
Benzo(K)fluoranthene | 6.0 # 45 * #
Benzo[a]pyrene (6.0)* # 6.0 # 15
Benzo[g,h,i]perylene | (6.3)* # 8.6 * 2.7
Dibenz *
[a,hJanthracene (1.5)* 10.5 # #
Indeno[1,2,3-

c.d]pyrene (6.0) 15.0 6.5 * 3.2
Sum PAHSs 41.0 240 61.5 9.5 32.0

#most data (>50%) below detection limit, * no data reported

Table 3. New updated BC and BAC values for trace metals in mussel (M. galloprovincialis) and

fish (M. barbatus) calculated from data available for upgrade of the criteria, as approved by the

Meeting of CorMon Pollution (27 and 30 May 2022). The units of concentration are given as

requested by IMAP.

New updated BC and BAC values for trace metals
in mussel soft tissue (M. galloprovincialis), ug /kg
dry wt
New updated BC values (2022)
™ MED | WMS | ADR CEN AEL

Cd 710 1030 629 * 942~
Hg [779 [850 [754 * 110
Pb 1100 1260 1000 * 2300~
New updated BAC values (2022)
™ MED WMS | ADR CEN AEL
Cd 1065 1545 944 * 1413>
Hg [117 [128 [113 * | 165>
Pb 1650 1890 1500 * 3450>

* Only a few data points were available for the CEN. The
calculated BCs were lower than in other sub-regions,
however, the few data are not representative of the CEN.

> Since new data were not available in the AEL to update
BC/BAC values for M. galloprovincialis, it was approved to
use the values calculated in 2019.

New updated BC and BAC values for trace metals
in fish muscle (Mullus barbatus),
ug/kg wet wt
New updated BC values (2022)
TM | MED | WMS ADR CEN AEL
Cd |39 * 5.3 * 3.6
Hg | 406 > |120 * 337
Pb ]183 * 40.8 * 13.5
New updated BAC values (2022)
MED | WMS ADR CEN AEL
Cd |78 * 10.6 * 7.2
Hg |812 > |240 > |674
Pb | 36.6 * 81.6 * 27.0

* Given the lack of data, it was not possible to propose
values for BC in these sub-regions, therefore it was
approved to use the regional MED BC values for the GES
assessment
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Table 4. New BC and BAC values for Polycyclic Aromatic Hydrocarbons (PAHS) in mussel (M.

galloprovincialis) calculated from data available for upgrade of the criteria, as approved by the

Meeting of CorMon Pollution (27 and 30 May 2022). The unit of concentration is given in pg/kg

dry wt, as requested by IMAP. No data were available for the CEN and the AEL Sub-regions.

New BC and BAC values for

Polycyclic Aromatic Hydrocarbons (PAHSs)

in mussel (M. galloprovincialis),

ug/kg dry wt
New BC values (2022)

MED WMS | ADR
Naphthalene 0.56 0.52 #
Acenaphthylene (0.05) | # #
Acenaphthene (0.50) | # #
Fluorene 2.50 7.87 #
Phenanthrene 5.35 19.9 2.25
Anthracene 1.12 0.94 #
Fluoranthene 4.83 10.0 #
Pyrene 2.50 5.54 #
Benzo[a]anthracene 0.60 0.69 #
Chrysene 2.54 2.98 #
Benzo(b)fluoranthene 1.00 1.36 #
Benzo(k)fluoranthene 1.00 0.73 #
Benzo[a]pyrene (1.00Y | 094 |#
Benzo[qg,h,i]perylene 1.00 0.67 #
Dibenz[a,h]anthracene (0.10)* | # #
Indeno[1,2,3-c,d]pyrene | (0.63)* | 0.29 | #
Sum 16 PAHs 5.80 5.60 6.60

New BAC values (2022)

MED WMS | ADR
Naphthalene 0.84 0.79 #
Acenaphthylene (0.08)* | # #
Acenaphthene (0.75)* | # #
Fluorene 3.75 11.8 #
Phenanthrene 8.03 29.8 3.38
Anthracene 1.68 1.40 #
Fluoranthene 7.25 15.0 #
Pyrene 3.75 8.31 #
Benzo[a]anthracene 0.90 1.04 #
Chrysene 3.81 4.46 #
Benzo(b)fluoranthene 1.50 2.04 #
Benzo(k)fluoranthene 1.50 1.09 #
Benzo[a]pyrene (1.50)* | 1.42 | #
Benzo[g,h,i]perylene 1.50 1.01 #
Dibenz[a,h]anthracene (0.14)* | # #
Indeno[1,2,3-c,d]pyrene | (0.94)* | 0.43 #
Sum 16 PAHs 8.70 8.40 9.90

#most data (>50%) below detection limit;

Table 5. New BAC values for organochlorinated contaminants (PCBs and pesticides) in sediments

and mussel (M. galloprovincialis), calculated from data available for upgrade of the criteria, as

2! Data dictionary gives 2 additional categories: Sum 4 PAHs Benzo(a)pyrene, Benzo(b)fluoranthene,

Benzo(k)fluoranthene, Indeno(1,2,3-cd)pyrene) and Sum 5 PAHSs (Benzo(a)pyrene, Benzo(b)fluoranthene,

Benzo(k)fluoranthene, Benzo(ghi)perylene, Indeno(1,2,3-cd)pyrene). It is suggested that they be considered for

use in the future data reporting.
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approved by the Meeting of CorMon Pollution (27 and 30 May 2022). The unit of soncentrations is
given in pg/kg dry wt, as requested by IMAP. For sediments, very limited data were available for
the CEN sub-region, while for biota no data were available for the CEN and AEL sub-regions.
When most (>50%) of the data points were below the detection limit for the sub-regions, BACs
were not calculated.

New BAC values (2022)
for organochlorinated contaminants (PCBs and pesticides)
in sediments and mussel (M. galloprovincialis)

SEDIMENTS, ug/kg dry wt | MED | WMS | ADR | CEN | AEL
PCBs
PCB28 010 | # # # 0.09
PCB52 0.07 1010 009 |# 0.04
PCB101 010 [(0.16 |0.16 |* #
PCB118 010 (046 |0.18 |# 0.01
PCB138 0.11 | 026 |[024 |# #
PCB153 0.14 1040 [0.28 |# 0.02
PCB180 0.09 | 013 [013 | # #
Sum 7 PCBs 040 |160 |021 |# 0.19
Pesticides
v-HCH (Lindane) (0.1)* | # # * 0.02
DDE(p.p’) (0.1)* 1023 | # # *
Hexachlorobenzene (0.1)* | # # # *
Dieldrin (0)* # # #
BIOTA — MG, ug/kg dry wt | MED | WMS | ADR | CEN | AEL
PCBs
PCB28 020 |007 |138 |* *
PCB52 038 |03 05 |* *
PCB101 1.20 |11 1.4 * *
PCB118 123 |15 1.4 * *
PCB138 231 |24 3.3 * *
PCB153 345 | 4.6 4.6 * *
PCB180 050 |0.3 0.5 * *
Sum 7 PCBs 184 |286 |173 |* *
Pesticides
v-HCH (Lindane) (L0 | # # * *
DDE(p.p) 305 [305 |* * *
Hexachlorobenzene (0.5 | # # * *
Dieldrin (L. | # * * *

EAC values are the concentrations above which significant adverse effects on the environment or
human health are most likely to occur. Conversely, EAC values are defined as the concentrations
below which it is unlikely that unexpected or unacceptable biological effects will occur in exposed
marine species. Given it was impossible to develop EACs specific for the Mediterranean, it was
agreed to use the criteria developed by OSPAR and NOAA/USEPA (ERL values) (Long et al.
1995), as the EAC values for the Mediterranean. The EAC values agreed in Decisions 1G.22/7 and
1G.23/6 are as follows: EAC values for TM, PAHs and organochlorinated contaminants (PCBs and
pesticides) i.e., NOAAs ERLs (for TM, PAH and pesticides in sediments) and the ECs from EU
Directives to protect human health (for TM and organic contaminants in biota).

The EAC values for TM in biota as endorsed by Decisions 1G.22/7 and 1G.23/6 are the
concentrations in fish and seafood recommended as dietary limits for human consumption
concerning human health (EC), derived from the following EU Directives regulating maximum
levels for certain contaminants in foodstuffs: EC/EU 1881/2006 and amendment 629/2008. EAC
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values for organic contaminants (PAHs and organochlorinated contaminants) in mussels were taken
from OSPAR. %

It must be noted that the EAC values set up to protect human health may be too lenient to protect
the Mediterranean Sea if the goal is to achieve and maintain GES where the contaminants cause no
significant impact on coastal and marine ecosystems. However, EAC values for Cl 17 cannot be
updated based on existing monitoring data. It needs very specific in-depth research of the
ecotoxicological and environmental scientific literature.

Therefore, the methodology detailed in the European Commission Guidance Document (2018) and
in Long et al. (1995) was recommended by the Meeting of CorMon Pollution (27 and 30 May 2022)
for an update of Mediterranean EAC values. It includes a thorough examination of the scientific
literature conducted to study where data on no effect or adverse biological effects are given in
conjunction with chemical data in the environment and in the biota at the same site and time. Those
include but are not limited to sediment toxicity tests, aguatic toxicity tests in conjunction with
equilibrium partitioning (EgP) and field and mesocosm studies. The data should be assembled into a
detailed database and analyzed, as well as the extent of the effect determined. The emphasis should
be given to Mediterranean biota species.

Upgrade of the EAC values for the Mediterranean Sea is a long-term task that needs dedicated, very
specific, scientific research (more detailed elaboration is provided in UNEP/MED WG.533/Inf 3).
Meanwhile, the EAC values as endorsed for TM (Cd, Hg and Pb) and organic contaminants (PAHSs,
PCBs and pesticides) in Decisions 1G.22/7 and 1G.23/6 will continue to be applied in the
Mediterranean. They are shown here-below in Tables 6 to 8.

Further to the gaps identified within the preparation of the IMAP Pollution Assessments of the 2023
MED QSR, it is necessary to further align the list of EAC values included in Decisions 1G.23/6 and
1G.22/7 with the sources originally used (i.e., Long et al., 1995, OSPAR, 2009. 23) The following
slight updates are included in Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality
Status Report and a Renewed Ecosystem Approach Policy in the Mediterranean:

a) Table 6: The new EAC values were added for the following PAHSs: i) Naphthalene;
Acenaphthylene; Acenaphthene Fluorene; Dibenz [a,h]anthracene and Sum16 PAHS in
sediments and ii) Naphthalene in biota.

b) Table 7: The new EAC value is added for Sum 7 PCBs in sediments. The EAC value of
11.5 pg/kg dry wt in Decision 1G 22/7 originated probably from Long et al. (1995) as
explained in document UNEP/MED 427/Inf.3.2* However, Long et al. (1995) presents the
ERL value of 22.7 pg/kg dry wt for Total PCBs in sediments but do not specify which
congeners were considered. Moreover, OSPAR has not adopted an EAC value for the sum
of 7 PCBs in sediments. Therefore, further to experience related to the preparation of the
assessments within the 2023 MED QSR, the EAC value of 67,9 is included to present the
sum of 7 individual IMAP PCB congeners.

Table 6. Mediterranean EAC values for trace metals in sediments
and biota, as endorsed by Decision 1G.23/6

22 OSPAR Commission, Agreement number 2009-2. Agreement on CEMP Assessment Criteria for the QSR
2010. Publication number 2009/461. CEMP: 2008/2009 Assessment of trends and concentrations of selected
hazardous substances in sediments and biota. Publication number 2009/390. OSPAR QSR 2000-Chapter 4.

% Long, E., D. Macdonald, S. Smith and F. Calder (1995). "Incidence of adverse biological effects within ranges
of chemical concentrations in marine and estuarine sediments.” Environmental Management 19(1): 81-97,
OSPAR Commission, Agreement number 2009-2. Agreement on CEMP Assessment Criteria for the QSR 2010.
Publication number 2009/461.

2 Table A.3.1:” ERL for ICES sum of 7CB is total CB concentration/2”
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Mediterranean EAC values for trace metals
in sediments and biota
MedEAC* #MedEAC #MedEAC
TM | Sediments M. o Mullus barbatus
Tka dry w galloprovincialis, ug/kg wet wt
ok ary it ug/kg dry wt
1G.23/6 1G.23/6 1G.23/6
Cd 1200 5000 50
Ha 150 2500& 1000
Pb 46700 7500 300

* Med EAC values equal to ERL (Effects Range Low, Long et al. 1995, idem
OSPAR values). # Med EAC values equal to the maximum regulatory levels for
contaminants in foodstuffs as provided in EC/EU 1881/2006 and 629/2008
Directives

& Not included in EU directives, but adopted by OSPAR

Table 7. Mediterranean EAC values for Polycyclic Aromatic Hydrocarbons
(PAHSs) in sediments and biota, as endorsed by Decisions 1G.23/6 and
1G.22/7, along with a few updated values to ensure consistency with ERL
Long et al., and OSPAR EAC values

Mediterranean EAC values for Polycyclic Aromatic Hydrocarbons (PAHS)
in sediments and biota
Sediments, pa/kg dw Biota Mussels, pg/kg dw
EAC* ERL EAC** OSPAR?*
1G.22/7 Long et 1G.22/7
and al, 1995 | and 1G.23/6 -
1G.23/6 - OSPAR
OSPAR
PAH compounds and ERLs
Naphthalene 160 340
Acenaphthylene 44
Acenaphthene 16
Fluorene B 19
Phenanthrene 240 1700
Anthracene 85 290
Fluoranthene 600 110
Pyrene 660 100
Benzo[a]anthracene 261 80
Chrysene 384
Benzo(b)fluoranthene | _
Benzo(k)fluoranthene | _ 260
Benzo[a]pyrene 430 600
Benzo[qg,h,i]perylene | 85 110
Dibenz 63.4
[a,h]anthracene
Indenol1,2,3- 240
c,d]pyrene
Sum 16 PAHs 4022
* Med EAC values equal to ERL (Effects Range Low, Long et al. 1995, idem OSPAR
values)

** Med EAC values equal to OSPAR values
# Med EAC values equal to ERL (Effects Range Low, Long et al., 1995) which were not
included in Decisions 1G.22/7 and 1G.23/6.
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Table 8. Mediterranean EAC values for for organochlorinated contaminants (PCBs and pesticides)
in sediments and biota, as endorsed by Decisions 1G.23/6 and 1G.22/7 along with the one updated
value

Mediterranean EAC values for for organochlorinated contaminants (PCBs and pesticides)
in sediments and biota
Sediments Mussel Fish
#
IIE(?;:ZN EAC** EAC EAC™
e EAC* 1G.22/7 - 1G.22/7 and 1G.22/7 and
- (na/kg dry kg dryw | 16:23/6 1G.23/6 (ug/kg | 1G.23/6 (ug/k
PCBs wi) — (nolkadryw) | (ke dry wry | 16:23/6 (nalkg | 1G.23/6 (ug
— dry wt lipid)
updated
CB28 1.7 3.2 64
CB52 2.7 5.4 108
CB101 3 6 120
CB118 0.6 1.2 24
CB138 7.9 15.8 316
CB153 40 80 1600
CB180 12 24 480
Sum 7 PCBs 67,9
Pesticides
vy-HCH (Lindane) 3 1.45 11 pg/kg ww
DDE(p.p’) 2.2 5-50
Hexachlorobenzene 20
Dieldrin 2 5-50

* ERL (Effects Range Low, (Long et al., 1995) or used by OSPAR (2009)

** From OSPAR (2009)

#The EAC value of 11.5 pa/kg dry wt in Decision I1G 22/7 originated probably from Long et al, 1995 as explained in
document UNEP/MED 427/Inf.3. However, Long et al.,1995 present the ERL value of 22.7 ug/kg dry wt for Total PCBs in

sediments but do not specify which congeners were considered. Moreover, OSPAR has not adopted an EAC value for the
sum of 7 PCBs in sediments. Therefore, further to experience related to the preparation of the assessments within the 2023

MED QSR, the EAC value of 67,9 is included to present the sum of 7 individual IMAP PCB congeners.

Ongoing efforts focus on establishing an improved methodology for setting the Environmental
Assessment Concentration (EAC) for IMAP Common Indicator 17 at the regional and the sub-
regional level subject to data availability. These efforts also include proposing the new area-specific
species, contaminants, and emerging contaminants of concern recommended to strengthen pollution
monitoring in the Mediterranean.

Expected-aAssessment of Contaminants in sediments and biota s-eutputs

For chemical contaminants, trends analysis and distribution levels for the assessment could be carried
out on sub- reglonal and/or regional Ievel prowded approprlate quallty control assured datasets are
avallable # :

For the assessment of contaminants in sediments and biota conducted as part of the preparation of
the 2023 MED QSR, different assessment methodologies were employed for the evaluation of Cl
17, based on the data availability provided by the Contracting Parties (CPs) across the four
Mediterranean Sub-regions. The Mediterranean Sea is divided into four main sub-regions based on
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available database sources to facilitate the development of pollution assessment criteria. This
process began with the preparation of the UNEP/MAP 2011 Initial Integrated Assessment, followed
by the Med QSR 2017, and most recently, the 2023 MED QSR assessments. These sub-regions are:
the Western Mediterranean, the Adriatic Sea, the Central Mediterranean, and the Aegean and
Levantine Seas.

An integrated NEAT GES assessment methodology was tested, and thereafter applied, first to
the assessment of contaminants (Cl 17), and then to chla (Cl 13) and nutrients (CI 14) in the
Adriatic Sea Sub-region.

The integrated NEAT GES assessment for ClI 17 across all sub-regions was not feasible due to the
high heterogeneity of data types, spatial coverage, and the lack of quality-assured, homogeneous
data. As a result, the NEAT methodology was applied to the Adriatic Sea Sub-region and later to the
Western Mediterranean Sub-region, based on the monitoring areas defined by the concerned CPs
and the harmonization of scale approaches among the Contracting Parties.

For some subregions of the Mediterranean Sea, it was possible to define IMAP spatial assessment
units (IMAP SAUSs) based on the distribution of monitoring stations (e.q. Adriatic Sea, Western
Mediterranean Sea), while for others with insufficient data reported for GES assessment this was
impossible. A quality status assessment for all areas is needed either on a SAU level or alternatively
on individual monitoring stations level. The NEAT methodology supports assessments in areas
where SAUs are defined (e.g. Adriatic Sea; Western Mediterranean Sea). For areas where this is
impossible, the CHASE+ (Chemical Status Assessment Tool) methodology was applied for
assessment at the monitoring stations level.

The NEAT assessment methodology strikes a balance between overly broad scales, which may
obscure significant areas of impact in specific regions or sub-regions, and excessively fine scales,
which could complicate the assessment process. This methodology was applied at the IMAP Cls 17
for monitoring data collected per each Spatial Assessment Unit (SAU) and per environmental
matrix (sediments, biota) and per contaminant group (trace metals (TM), PAHs, PCBs) separately,
considering the temporal coverage of monitoring data used again per each SAU and per
environmental matrix (sediments, biota) and per contaminant group (trace metals (TM), PAHS,
PCBs) separately.

The 4-level and 3-level nesting approaches were implemented in the Adriatic Sea Sub-region and
Western Mediterranean Sub-region, respectively. This resulted in the aggregation and integration of
assessment results within the IMAP nested scheme at the following levels:

1. IMAP national Spatial Assessment Units (SAUs) and sub-SAUs (the finest level)

2. IMAP coastal and offshore assessment zones of sub-divisions

3. Sub-division and sub-regional levels (e.q., Adriatic Sea).

For setting the IMAP assessment areas for Cls 13 and 14, the finest areas defined for Cl 17 were
adjusted to serve the purpose of eutrophication assessment.

The scope of all SAUs and sub-SAUs was defined and introduced into the NEAT tool, along with
their respective codes and surface areas (in km2). Within each SAU under ‘habitats’ the sediments
and biota are introduced. Under ‘ecosystem component’ the 5 chemical compounds of CI 17 are
assigned. For each SAU and ‘Ecological Component’ (EO9 contaminants in our case) and ‘Habitat’
(sediments, biota), average value and standard deviation per chemical compound is inserted. While
arithmetic means and standard errors were used for Cl 17, geometric means and standard errors
were applied for Cls 13 and 14.
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Boundary limits and class threshold values per SAU, parameter, and matrix are applied according to
the assessment scale presented in the section on targets. The aggregation of the 5 chemical
compounds of CI117 was carried out to derive a single status value (NEAT value) for all levels of the
nesting scheme. The aggregation of the assessment results for these compounds resulted in a NEAT
value per specific SAU, which was then spatially integrated into the sub-divisions and regional
levels. The assessment results were presented and visualized using a tabular format and graphical
representations generated with a GIS tool.

In the absence of sufficient in situ data reported for the Central Mediterranean, and Aegean and
Levantine Seas Sub-regions, the CHASE+ (Chemical Status Assessment Tool) methodology was
tested and then applied in these sub-regions. Its application was based on the experince of the
European Environmental Agency (EEA) to assess environmental status categories for the European
Seas (Andersen et al. 2016, EEA 2019)%.

The first step in this tool is to calculate the ratio Cmeasured/ Cinreshotd_(C is the concentration) called the
contamination ratio (CR) for each assessment element in a matrix. Then a contamination score (CS)
is calculated as follows?:

Cs=— ZCR

-\/_/1

where n is the number of elements assessed for each matrix.

Based on the contamination ratio (CR) or on contamination score (CS), the elements are assessed. In
line with the results of assessments, the stations/areas are classified according to the assessment
scale presented above in the section on targets.

In order to avoid possible bias in the Mediterranean regional assessment that may occur as a result
of the use of different assessment methodologies in different areas, comparisons and harmonization
of the NEAT and the CHASE+ assesmnet methodologies were perfomed. It ensured reducing
uncertainty and achieving harmonization across assessments conducted in different sub-regions and
sub-divisions, despite variations in the number of sampling locations and measurements.

Further details are provided in the thematic assessments of contaminants in sediments and biota
and the 2023 MED QSR Pollution Assessment.

Known gaps and uncertainties in the Mediterranean

Important development areas in the Mediterranean Sea over the next a few biennia yearswit-included
harmonization of monitoring targets (determinants and matrices) within assessment at sub-regions
scales, development of suites of assessment criteria, integrated-chemical-and-biclogical-assessment
method-developments-and review of the scope of the national monitoring programmes to ensure that
those contaminants which are considered to be important within each assessment area are included.
Through these and other actions, it was H-be-possible to develop targeted and-effective-monitoring
programmes tailored to meet the needs and conditions within each GES assessment sub-region. It was
has-beenrecognized that the open and deep sea is much less covered by monitoring efforts than coastal

% Andersen, J.H., Murray, C., Larsen, M.M., Green, N., Hggdsen, T., Dahlgren, E., Garnaga-Budré, G.. Gustavson, K., Haarich, M., Kallenbach, E.M.F.,
Mannio, J., Strand, J. and Korpinen, S. (2016) Development and testing of a prototype tool for integrated assessment of chemical status in marine environments.
Environmental Monitoring and Assessment 188(2), 115.

EEA (2019) Contaminants in Europe's Seas. Moving towards a clean, non-toxic marine environment. EEA Report No 25/2018.

% The contamination sum minimizes the problem of ‘dilution’ of high values when several substances from an area are analyzed, and takes to

some extent possible synergistic effects of contaminants into account by using square root of ‘n’ instead of ‘n’.
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areas. Therefore, -isa-need-to-include-within monitoring programmes also areas beyond the coastal
areas were included in a representative and efficient way (where risks warrant coverage).

By building on the achievements up to 2023, during the preparation of the 2023 MED QSR, several
knowledge gaps were identified in the monitoring and assessment of Common Indicator 17, which
need to be addressed following the recommendations of the 2023 MED POL Focal Points Meeting.

Update of Environmental Assessment Criteria (EACs):

In order to update EACs, the methodology, as detailed in the European Commission Guidance
Document (2018) and in Long et al. (1995), should be considered. This entails the creation of a
database of scientific literature which elaborates where adverse biological effects, or no effect, are
presented in conjunction with chemical data, in the environment and biota, at the same site and time.
Briefly, those include but are not limited to sediment toxicity tests, aguatic toxicity tests in
conjunction with equilibrium partitioning (EqP) and field, and mesocosm studies. The literature
would then be analysed by experts and conclusions drawn. Laboratory results on biomarkers (CI18)
are also important for the derivation of the EAC values. The emphasis should be given to the
Mediterranean Sea biota species. These efforts are needed to ensure the revised Environmental
Assessment Criteria supports integration of toxicity considerations into future GES/non-GES/
environmental assessments. In this regard, not only traditional contaminants should be
considered, but also, optionally other contaminants found in the environment.

Undertake reqgular updates of Sub-regional and regional Background Concentrations (BCs) and
Background Assessment Criteria (BACs):

As more data will be submitted to IMAP IS. the Sub-regional and regional BCs should be updated.
It is proposed to undertake their regular updates at least 2 years prior to the QSRs preparation. This
will allow for sufficient time to analyse the data, detect data gaps and ensure the submission of
missing data, to perform a more robust update of the criteria for reliable assessments.

The methodology for BACs calculation should be revised and updated. BACs are calculated from
BCs by applying the multiplication factors. Due to the lack of Mediterranean data, UNEP/MAP
adopted the pragmatic methodology used by OSPAR.?’ Therefore, the precision of monitoring per
CP should be calculated and used to set the multiplication factors specific for the Mediterranean.

Improve the GES assessment:

Revision of IMAP needs to support the improvement of the good environmental status assessment

and contribute to a more robust analysis, and facilitate integration and aggregation of CI 17 with

other Cls and EOs, by undertaking the following priority actions:

o Update list of priority pollutants. Measurements of known contaminants of concern, such as

As and Cu, and contaminants of emerging concern, such as pharmaceuticals and flame
retardants should be considered for inclusion in the IMAP Pollution monitoring. This
process should follow the initial steps undertaken in 2019.?8 The updated List of Priority
Contaminants could provide the basis for a prioritization of substances to be further
included in the IMAP Guidance Factsheets related to Ecological Objective 9, and
complement presently agreed mandatory or recommended substances for Cls 17 and 20.

2ZI0SPAR calculated the ratio between BAC and BC (the multiplication factor) from known parameters. The pragmatic
approach used in order to have 90% probability of concluding that concentration is below provided for BAC, BAC = BC exp
(3.18 CV), where CV is the precision of the monitoring program (per determinant and matrix). In the case of OSPAR,
temporal monitoring data from the UK National Marine Monitoring Programme was considered.

28 UNEP/MED WG.463/Inf.4. The List of Priority Contaminants under MAP/Barcelona Convention within the MED POL
Monitoring Programme and IMAP have been revised according the latest lists of priority contaminants development in the
EU region and internationally and shows no major changes compared to other RSCs.
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The decision on which contaminant to add should be based on pilot studies checking the
probability of their presence in the Mediterranean Sea sub-regions.
Extend the list of commonly agreed IMAP Pollution mandatory species. Species, other than

species (M. galloprovincialis and M. barbatus) presently mandatory, should be added to the
IMAP list. The species should be chosen based on their presence in the Sub-regions and
their relevance as pollution indicators, which in turn will allow for an improved
environmental assessment. Harmonization of the use of different species in different Sub-
regions needs to be followed by setting the criteria (BCs and BACs) specific to each

species.
Utilize tools to perform Environmental Risk Analysis, to integrate chemical and biological

data, as elaborated here-below for CI 18.

Revise sediments” temporal monitoring requirements. For hot spot stations, the monitoring
should remain every year or 2 years, while for other stations, the monitoring once or twice
during the 6-year cycle should be considered.

Harmonize national efforts regarding contaminants monitoring. As a minimum, it is

necessary to ensure that every CP reports all mandatory parameters in mandatory matrixes,
including the wet weight for mussels, LOD or LOQ values, the grain size of samples for
sediments, and spatial and temporal monitoring requirements. The significant differences
among the countries in terms of LOD and LOQ values, as well as differences among the
areas of monitoring in the same CP, need to be analyzed and drivers of the unsatisfactory
analytical performance identified.

Contacts and Vversion Date

http://www.unepmap.orq

Version No Date Author

V.1 31.05.17 MEDPOL

V.2 11.09.17 MEDPOL

V.2 12.12.18 MEDPOL

V.4 31/05/2019 Approved by the Meeting of
MED POL FPs

Final versionversion 09/09/2019 Approved by the 7" Meeting of
EcAp Coordination Group

V4 28/05/2025 Joint CorMon Pollution and ML
Meeting

V5 Approved by the Meeting of
MED POL FPs

Final version Approved by the 12" Meeting of

EcAp Coordination Group

9. The revision of IMAP Common Indicator 18 (EO9): “Level of pollution effects of key

contaminants where a cause and effect relationship has been established” is presented in the table bellow.

9
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Relevant GES definition Related Operational Proposed Target(s)?
Objective

Concentrations of Effects of released State:

contaminants are not giving contaminants are minimized e Contaminants effects below

rise to negative effects on thresholds.

health status of marine biota Pressure:

actte-pellution-events o Decreasing trend in the
operational releases of oil
and other contaminants from
coastal, maritime and
offshore activities.

Rational
Justification for indicator selection

Biomarkers are used to infer on a cause-effect relationship between a stressor and a biotic effect.
The biotic effects can be biochemical, physiological, toxicological and/or be detected at the
ecological/community level. The World Health Organization (WHO, 1993) further defined
biomarkers as: (1) a biomarker of exposure {effectmeasured-withinan-organism) and (2) a
biomarker of effect {effect measured-asa-health-impairmentordisease) (Lomartire et al. 2021).

Biological effects monitoring has been progressively integrated into IMAP-based national
monitoring programmes. It is essential to further expand and enhance the application of
biological effects methods, including the integration of chemical and biological effects
monitoring and assessment, in order to adequately address Ecological Objective 9 (EQ9).

Upon exposure to certain dose of harmful contaminants, marine organisms start manifesting a
number of symptoms that are indicative of biological damage, the first ones appearing after a short
while at the sub-cellular level. These *sub lethal® effects, when integrated, often converge to visible
harm for the organisms and possibly to the whole population at a later stage, when it will be too late
to limit the extent of biological damage resulting from environmental chemical exposure and
ecosystems deterioration. Most of these symptoms have been reproducibly obtained in the
laboratory (at high dose) and the various biological mechanisms of response to major xenobiotics
are now sufficiently well documented. In the latest decades, scientific research has been intensified
towards these alternative cellular and sub-cellular methods for integrated pollution monitoring,
despite it revealed a more complex panorama with samples exposed to environmental
concentrations, which includes a number of confounding factors hindering the cost-effective and
reliable determination of biological effects at cellular and sub-cellular levels.

As a consequence, most of these methods (biomarkers), based on the chemical exposure to
biological effects cause relationships, are envisaged to monitor hotpots stations, dredging materials
assessments,-and-local damage evaluations and other sites of particular concern ratherthan-for

sertauenslenoorm o cenmeR T rren e tonmep lom ey,

Ongoing research (biomarkers, bioassays) and future research trends, such as ‘omics’ developments,
will further define the indicators and the methodologies for these common indicators for toxicological
effects.

2 Following the decisions to be made at the present meeting regarding minor adjustments to the Targets, as
outlined in working document UNEP/MED WG.626/3/Rev.1, the revised Targets will be incorporated into the
revised IMAP Pollution Indicators Factsheets.
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Biomarkers are classified as per the expected protection/defense response, including the most used as
collected from the recent literature for the Mediterranean Sea, as presented below in the Section on
Indicator Definition.
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Policy Context and Targets

Policy context description

In most Mediterranean countries, the monitoring of a range of hazardous chemical substances in
different marine compartments are undertaken in response to the UNEP/MAP Barcelona Convention
(1976) and its Land-Based Protocol, through the coordination of the UNEP/MAP MED POL
Monitoring Program. For Mediterranean EU countries, the European legislation on the Marine
Environment also applies (e.g. EU WFD and EU MSFD), as well as other international and national
policy drivers. A considerable amount of founding knowledge and actions are available through the
pollution monitoring and assessment component of the UNEP/MAP MED POL Programme during
the past decades until today, including monitoring pilot programmes (Eco-toxicological effects of
contaminants). The environmental assessments have been used for the identification and confirmation
of significant marine contaminants effects on biota and therefore, impacts on biodiversity; as well as,
for the continuous development of monitoring strategies and guidance. With respect to the Ecosystem
Approach and IMAP, their implementation will continue under the benefits gained from this past
knowledge and the policy and practical framework built in the Mediterranean Sea.

The 2017 MED QSR assessment identified significant knowledge gaps, emphasizing the need for
future development efforts in the Mediterranean Sea to focus on several key areas. These include
validating the added value of biomarkers as 'early warning' indicators in long-term marine monitoring,
testing innovative research-based tools such as ‘omics’ technologies, harmonizing analytical quality
standards, and developing comprehensive assessment criteria that integrate chemical and biological
methods. Additionally, a review of the scope and effectiveness of current biological effects
monitoring programmes is recommended. Together, these actions will support the design of targeted
and effective monitoring strategies aligned with C118 requirements under the IMAP framework and
GES assessments.

In light of the above, progress was made in 2021 with the proposal agreed by the Ecosystem Approach
Correspondence Group on Pollution Monitoring to integrate data from CI-18 (Biomarkers) and ClI-
17 (Chemical Monitoring) into the assessment process. The proposed methodology combines the
effects of single chemical pollutants, to take into consideration possible additive or synergistic
environmental effects among them and then evaluate the risk to marine organisms exposed to the
pollutants in water and sediments. The integration procedure consists of three modules: (i) a chemical
module for integration of the data concerning the concentration of the pollutants; (ii) an
ecotoxicological module that integrates data of the biological effects in marine organisms; and (iii)
an integration module that combines the two lines of evidence in an Environmental Risk Index.

Evaluation of the environmental risk is usually obtained by an “expert judgement of a panel of
gualified environmental scientists. Applying the Environmental Risk Index will result in objective
risk values which allow national and regional policy makers and environmental managers to decide
on required actions to decrease marine contamination, or to remediate a polluted area. The
effectiveness of these actions can subsequently be monitored and quantified until an acceptable
Environmental Risk Index is achieved. However, this approach still cannot be applied given lack of
data reporting and capacities at the national level.

Targets

The Initialtargetsef-GES targets under Common Indicator 18 need to maintain the contaminants
effects below threshold further to decreasing trend in the operational releases of oil and other
contaminants from coastal, maritime and off-shore activities.
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The present lack of data availability in the IMAP Integrated Monitoring and Assessment

Programme (IMAP 1S) and relevant scientific studies does not allow for the proposal of a boundary
limit between Good Environmental Status (GES) and non-GES status of Cl 18. This boundary limit
should primarily follow on progress in determining or updating the Background Assessment
Concentrations (BAC) and Environmental Assessment Criteria (EAC) for biomarkers in the selected
pilot sub-region(s)/sub-division(s) based on studies and in situ biomarker data. All relevant national
and international practices and sources need to be considered, along with gathering information on
biomarkers including relevant information, such as citation, type of test, biological effect measured,
analytical approach used, study area, test duration, species/tissues tested, chemical concentrations,
and other pertinent details.

Policy documents

General Policy documents

Decision 1G.21/3 (COP18,2013) 18th-COP-to-the Barcelona-ConventiontstanbulTurkey-on-

Ecosystems Approach including adopting definitions of Good Environmental Status (GES) and
Targets (UNEP(DEPI)/MED 1G.21/9).

19th-COP-to-the-Barecelona-Convention,-Athens-Greeee, 2016 Decision 1G.22/7 (COP19, 2016) on
Decision1G-22/7— Integrated Monitoring and Assessment Programme (IMAP) of the Mediterranean
Sea and Coast and Related Assessment Criteria (UNEP(DEPI)/MED 1G.22/28).

Decision 1G.25/1 (COP22, 2021) on UNEP/MAP Medium-Term Strateqy 2022-2027.

Decision 1G.22/7 (COP19, 2016) on the Integrated Monitoring and Assessment Programme of the
Mediterranean Sea and Coast and Related Assessment Criteria.

Decision 1G.23/6 (COP20, 2017) on 2017 Mediterranean Quality Status Report.
Decision 1G.24/4 (COP21, 2019) on Assessment Studies.

Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and a Renewed
Ecosystem Approach Policy in the Mediterranean.

Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a
framework for community action in the field of marine environmental policy (EU Marine Strategy
Framework Directive and updates in 2010).

Commission Directive (EU) 2017/845 amending Directive 2008/56/EC of the European Parliament
and of the Council as regards the indicative lists of elements to be taken into account for the
preparation of marine strategies

Commission Decision (EU) 2017/848 laying down criteria and methodological standards on good
environmental status of marine waters and specifications and standardised methods for monitoring
and assessment, and repealing Decision 2010/477/EU.

Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing
a framework for Community action in the field of water policy (and updated revisions).

Commission Decision (EC) No 2013/480/EU 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 intercalibration exercise and repealing Decision 2008/915/EC.

2017 Mediterranean Quality Status Report, https://www.medgsr.org/node/10/
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2023 Mediterranean Quality Status Report, medgsr2023.info-rac.org
UNEP(DEPN/MED 1G.22/Inf.7. (2016) Integrated Monitoring and Assessment Guidance

Biological Effects Centaminants related Policy documents

OSPAR Commission, 2013. Levels and trends in marine contaminants and their biological effects -
CEMP Assessment Report 2012. Monitoring and Assessment Series, 2013

OSPAR Commission, 2013. Levels and trends in marine contaminants and their biological effects -
CEMP Assessment Report 2012. Monitoring and Assessment Series, 2013

OSPAR 2017. https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/pressures-

human-activities/contaminants/

OSPAR (2008) Co-ordinated Environmental Monitoring Programme (CEMP) Assessment Manual
for contaminants in sediments and biota. OSPAR Commission No. 379/2008

UNEP(DEC)MED WG.372/3. (2012) Approaches for definition of GES and setting targets for the
pollution related ecological objectives in the framework of the ecosystem approach. (EOS5:
eutrophication, EP9: contaminants, EP10: marine litter, EO11: noise).

UNEP/RAMOGE: Manual on the Biomarkers Recommended for the UNEP/MAP MED POL
Biomonitoring Programme. UNEP, Athens, 1999.

UNEP (1997), The MED POL Biomonitoring Programme Concerning the Effects of Pollutants on
Marine Organisms Along the Mediterranean Coasts. UNEP(OCA)/MED WG.132/3, Athens, 15 p.

UNEP (1997), Report of the Meeting of Experts to Review the MED POL Biomonitoring Programme.
UNEP(OCA)/MED WG.132/7, Athens, 19 p.

UNEP(DEPI/MED WG. 365/Inf.8. Development of assessment criteria for hazardous substances in
the Mediterranean. Consultation Meeting to Review MED POL Monitoring Activities. Athens, 22-
23 November 2011.

UNEP/MAP WG.492/6 (2021). The Proposal for Strengthening Implementation of Biomonitoring
related to IMAP Common Indicator 18. Meeting of the Ecosystem Approach Correspondence
Group on Pollution Monitoring, Videoconference, 19-21 April 2021



https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fmedqsr2023.info-rac.org%2F&data=05%7C02%7Cjelena.knezevic%40un.org%7C02cdc8d4947a45f573bf08dc54c886de%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638478467448016674%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=O%2FyJj7Aw324YKQfc1c%2FNMteekbnZifIOnKzaWn2OKA8%3D&reserved=0
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UNEP/MAP WG.509/43 (2021) — Report of the Meeting of the MED POL Focal Points, 27—28
May and 6—7 October 2021, Annex |11, Appendices 22—24, p. 2514.

UNEP/MAP WG. 533/Inf.3 (2022). Adjusted Background (Assessment) Concentrations (BC/BAC)
for Common Indicator 17 and Upgraded Approach for Environmental Assessment Criteria (EAC)
for IMAP Common Indicators 17, 18 and 20. Meeting of the Ecosystem Approach Correspondence
Group on Pollution Monitoring, Videoconference, 27 and 30 May 2022.

UNEP/MAP — MED POL (2022). UNEP/MED WG 533/10, Appendix V. Data Standards and Data
Dictionaries for IMAP Common Indicator 18. Meeting of the Ecosystem Approach Correspondence
Group on Pollution Monitoring, Videoconference, 27 and 30 May 2022.

Indicator analysis methods

Indicator Definition

In marine bivalves (such as Mytilusgalloprovincialis) and/or fish (such as Mullus barbatus)

Lysosomal Membrane Stability (LMS) - as-a-methed-for generalstatussereening-biomarker of

membrane integrity used as general screening of contaminant exposure stress.

Acetylcholinesterase (AChE) - assay-as-a-methed-for-assessing-neurotoxic-effects-in-aguatic

erganisms—enzyme involved in impulse transmission, providing assay as a method for
assessing neurotoxic effects, metabolism impairment and immune disturbance in marine
animals.

Micronucleus assay test (MN frequency) - as a tool for assessing cytogenetic/DNA damage in
marine organisms.

Sub-indicators:

In addition to the biomarkers listed above for monitoring IMAP Common Indicator 18, the sub-
indicators also include the following biomarkers, classified according to the expected
protection/defence responses. Biomarkers highlighted in bold are included in the IMAP _Common
Indicator 18 Data Standards (DSs). Their classification (mandatory or additional/non-mandatory),
along with the relevant organism and tissue for testing, is provided in the table below. All other
parameters required for reporting data under IMAP Common Indicator 18 are outlined in the Common
Indicator 18 Data Standards (DSS).-.

e Metallothionein (MTSs). An increase of the cellular MT-protein level is considered as a
protective effect against an excess of harmful metals.

e Stress on Stress (SoS), the survival on air is a general method to determine the
physiological condition in bivalves.

e Antioxidant defense enzymes: Superoxide dismutase (SOD) that eliminates superoxide
anion, catalase (CAT) and glutathione peroxidase (GPx) which remove hydrogen peroxide
and glutathione reductase (GRd) which regenerates glutathione (GSH), an important non-
enzymatic antioxidant against ROS (reactive oxygen species).

e Detoxification enzymes: CYP1A1 (frequently measured as ethoxyresorufin-O21
deethylase (EROD) activity and glutathione-S-transferase (GST),
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Butyrylcholinesterase enzymatic activity (BChE),

Detoxifying enzyme Carboxylesterase (CE) activity - potential biomarkers of chemical

exposure, as they are an important family of enzymes involved in the metabolism of
xenobiotic and endogenous compounds.
Expression of vitellogenin (VTG), a lipoprotein produced in female fish and used as a

biomarker for endocrine disruption.
Metabolic biomarkers: Electron Transport System activity (ETS) and glycogen reserves

(GLY).

Lactate dehydrogenase (LDH), and citrate synthase (CS): biomarkers for anaerobic and

aerobic metabolism.
OMICS, in particular Transcriptomics, a key branch of OMICS.

Oxidative damage markers: lipid peroxidation (LPO) and protein carbonyl derived levels

CARB).

Phase | detoxifying enzyme - 7-benzyloxy-4-[trifluoromethyl]-coumarin-O-

debenzyloxylase (BFCOD).
Histopathological alteration

DNA damage — single-cell gel electrophoresis (SCGE) or Comet Assay, DNA adducts et

LMS-
HEXO stability on cryostat

other.

Lysosomal membrane | Fish/Mussel | Liver/Digestive gland

<

sections - enzymatic
determination

LMS-
NRRT stability in mussel

Lysosomal membrane | Mussel Haemocytes (in vivo)

haemocytes - in vivo
determination (neutral
red retention time

(NRRT) assay)

<

MN F Micronuclei frequency| Fish Erythrocytes

<

in fish blood cells
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MN MH Micronuclei (MNIi) Mussel Gill cells, Haemocytes
frequency in mussel

gill cells and
haemocytes

[<

AChE Acetylcholinesterase | Mussel / Gills / Muscle
activity - enzymatic Fish
determination

<

%-EMS Y%-EMS-Mean Mussel Haemeevtes
pereentage-of
Lysesomal

| T
inmussel

K

1<

MT Metallothioneins Mussel Digestive gland

SoS Stress on stress Mussel Whole organism

<

EROD Ethoxyresorufin-o- Fish Liver
deethylase activity

<

NM Other: not mandatory | Specify Specify
biomarker

<

Methodology for indicator calculation

Lysosomal Membrane Stability (LMS): Biological techniques (neutral red retention), including
microscopy

Acetylcholinesterase (AChE) assay: Biochemical techniques, including spectrophotometry
Micronucleus assay: Biochemical techniques, including microscopy

Additional parameters to be recorded: biometrics (size/length, age), biological parameters such as
condition index (mussels), condition factor, gonadosomatic index, hepatosomatic index (fish) and
data on temperature, salinity and oxygen dissolved.

The detailed analytical procedure for the biomarkers contaminants requlated under Cl 18 and other
related mandatory parameters, including sampling and sample transportation, analytical
determination of indicators and sub-indicators, and data quality control are outlined in C-1.
Monitoring Guidelines/Protocols for sampling and analysis of biomarkers in marine molluscs (such
as Mytilus sp.) and fish (such as Mullus barbatus).

Indicator units

(retention) (labilization period) minutes - Lysosomal Membrane Stability (LMS)

nmol/min mg protein in gills (bivalves) or muscle (fish) - Acetylcholinesterase (AChE) assay
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nNumber of cases, %o in haemocytes™ (bivalves) or erythrocytes (fish) - Micronucleus assay

Data Standards for IMAP CI 218 elaborates units for all mandatory and other chemicals and parameters

List of Guidance documents and protocols available

IMAP Monitoring Guidelines/Protocols (https://www.iaea.org/about/organizational -
structure/department-of-nuclear-sciences-and-applications/division-of-iaea-environment-
laboratories/marine-environmental-studies-laboratory/unep-map-med-pol-integrated-
monitoring-and-assessment-programme-imap-monitoring-guidelines)

o__C-1. Monitoring Guidelines/Protocols for sampling and analysis of biomarkers in
marine molluscs (such as Mytilus sp.) and fish (such as Mullus barbatus);

o__E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP
Common Indicators 13, 14, 17, 18 and 20;

o__F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP
Common Indicators 13, 14, 17, 18 and 20;

o__E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP
Common Indicators 13, 14, 17, 18 and 20;

o__F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP
Common Indicators 13, 14, 17, 18 and 20.

European Commission, 2014. Technical report on effect-based monitoring tools. Technical Report
2014 — 077. European Commission, 2014.

UNEP/RAMOGE: Manual on the Biomarkers Recommended for the UNEP/MAP MED POL
Biomonitoring Programme. UNEP, Athens, 1999.

UNEP/MAP, 2005. Fact sheets on Marine Pollution Indicators. Meeting of the UNEP/MAP MED
POL National Coordinators. Barcelona, Spain, 24-27 May 2005. UNEP(DEC)/MED/ WG.264/
Inf.14. UNEP, Athens.

ICES Cooperative Research Report. N0.315. Integrated marine environmental monitoring of
chemicals and their effects. .M. Davies and D. Vethaak Eds., November 2012.

Data Confidence and uncertainties

Selected analytical validated methods should be subject to Quality Assurance Protocols and

interlaboratory exercises: QA/QC—threugh—UNER/MARMEDPOLintercalibration—supported
exercises-in-agreement-with-University-of- Piemonte-Orientale-(Hahy).

Up to 2023, the IAEA/MESL, in collaboration with the UNEP/MAP - MED POL, implemented 56
interlaboratory comparisons/proficiency tests for the analysis of trace elements and organic
contaminants, as well as 64 training courses on the analysis of trace elements and organic
contaminants in marine samples. At its 2021 meeting, the Ecosystem Approach Correspondence
Group on Pollution Monitoring agreed on the scope of an intercalibration exercise to support quality
assurance related to IMAP Common Indicator 18. This included the intercalibration of Lysosomal
Membrane Stability (LMS), Micronuclei frequency (MNi), Acetylcholinesterase activity (AChE),
and Stress on Stress (SoS), as well as the organization of a training course aimed at strengthening
the implementation of IMAP Common Indicator 18.

However, the implementation of this intercalibration component for Cl 18 could not be carried out
in collaboration with IAEA/MESL, due to the absence of the specific technical and scientific

expertlse requwed Iheextended—wﬁere&hb#aﬂwwxerew&meh&de@enh&neemenpeﬂhe
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Further efforts are required to establish an intercalibration exercise for IMAP Common Indicator 18.
This may involve exploring alternative models for organizing intercalibration tests with
partners other than IAEA/MESL, as well as considering different modalities such as ring
tests.

Methodology for monitoring, temporal and spatial scope

Available Methodologies for Monitoring and Monitoring Protocols

With regard the Ecosystem Approach and IMAP implementation, there are considerable benefits to
be gained from taking advantage of previous knowledge and information developed through the
UNEP/MAP MED POL. These actions include (1) the use of existing experience in the design of
monitoring programmes, (2) the use of existing guidance on sampling and analytical methods to
inform technical aspects of ecosystem approach monitoring, (3) the use of existing sampling station
networks as a framework for the ecosystem approach monitoring networks, (4) the use of existing
statistical assessment tools and work on assessment criteria as the basis for the assessments of
ecosystem approach data, (5) the use of existing data to describe the distributions and levels of
contaminants and effects against EACs and reference concentrations , and (6) the use of existing time
series as the basis of monitoring against a “no deterioration” target. The availability of quality assured
data is essential ef-mpertance-for the assessment of levels and trends, and thus, their comparability

overtlme and across spatlal scales Ihere#em—base@en%h&we#leﬁreadye&me&%ﬁ—th&res%eﬁhe

Building on elements elaborated in the Integrated Monitoring and Assessment Programme (2016
IMAP), including the above-mentioned components, the Monitoring Guidelines—structured around
the specific technical protocols related to IMAP Common Indicator 18 —were comprehensively
developed by the MED POL Programme in cooperation with IAEA/MESL. These guidelines were
approved by the MED POL Focal Points Meeting (2021).They build upon the knowledge and
practices obtained over 40 years of MED POL monitoring implementation and recent publications,
highlighting the current practices of the Contracting Parties’ marine laboratories, as well as other
Regional Seas Conventions and the EU. A thorough analysis of presently available practices of
UNEP/MAP, UNEP and IAEA, as well the HELCOM, OSPAR and European Commission Joint
Research Centre was undertaken to assist an innovative approach for preparation of the IMAP
Monitoring Guidelines/Protocols. The monitoring methodologies and practices are elaborated for
sampling, sample preservation and transportation, sample preparation and analysis, along with
guality assurance and reporting of monitoring data, for their use by the IMAP competent
laboratories in order to ensure the representativeness and accuracy of the analytical results. These
guidelines present a summary of the best available known practices employed in marine monitoring
by bringing integrated comprehensive analytical practices that can be applied in order to ensure the
representativeness and accuracy of the analytical results needed for generation of quality assured
monitoring data.

The Monitoring Guidelines for IMAP Common Indicator 18 outline the following monitoring and
reporting practices:

o__C-1. Monitoring Guidelines/Protocols for sampling and analysis of biomarkers in marine
molluscs (such as Mytilus sp.) and fish (such as Mullus barbatus).

o E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP Common
Indicators 13, 14, 17, 18 and 20;
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o _F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP Common

Indicators 13, 14, 17, 18 and 20.

Available data sources

i. IMAP Info System (http://imapinfosystem.info-rac.org/app/#/) — once datasets will be
reported for Cl 18 (the MEDPOL Pilot Biomonitoring Program (presently with only a few
countries reporting data by 2005) and one dataset reported by a Contracting Party in 2023).

L. Recently reviewed literature, due to the absence of in situ data reported for Cl 18, as
elaborated in the Cl 18 thematic assessment and the 2023 MED QSR Pollution Assessment

1 —Additional potential data sources:

iii. The new scientific literature sources providing data on the no effect or adverse biological
effects, in conjunction with chemical data from the environment and biota at the same site
and time (to be made available during the revision of the EAC for IMAP Common Indicator

17).

Eiv. The data and information derived from the execution of EU-funded research programmes
related to the biological effects of environmental pollution in marine and coastal
ecosystems.

ITRYVA Studies and results from biological effects monitoring, as available from the International
Council for the Exploration of the Sea (ICES), the OSPAR Commission, and the Baltic
Marine Environment Protection Commission (HELCOM).

Spatial scope guidance and selection of monitoring stations

The spatial scope for monitoring should include reference and coastal long-term master stations,
including offshore, as applicable, distributed spatially as relevant and include local spatial
refinements, such as transect sampling, and therefore, is a direct function of the risk-based
assessments and the long-term monitoring purpose. The selection of the sampling sites for the
monitoring of biological effects in the marine environment should consider:

¢ Risk areas of concern identified on the basis of the review of the existing information.

e Vulnerable areas of known past and/or present release of chemical contaminants.

e Offshore areas where risk warrants coverage (aquaculture, offshore oil and gas activity,
dredging, mining, dumping at sea and others).

e Monitoring sites representative of other sources, such as shipping and atmospheric inputs.
Reference monitoring sites: to establish scale-based reference values and background
concentrations.

e Monitoring sites representing sensitive pollution sites/areas at national and sub regional scale.

e Monitoring sites in deep-sea sites, offshore stations (sediments)and areas of potential
particular concern.

The selected sites should allow the collection of a realistic number of samples over the years (e.g.
allow to sample sufficient number of biota for the selected species during the duration of the
programme). It is essential that the monitoring strategies are being coordinated at regional and/or sub
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regional level, in particular with chemical monitoring. The coordination with monitoring for other
Ecological Objectives is crucial for cost-effective and future integrated assessment.

Temporal Scope guidance

Sampling frequencies is wit-be-determined according the current status of the pilots and national
marine monitoring programmes:

INITIAL PHASE of IMAP MONITORING (PILOT): to identify monitoring stations to collect
BIOTA (bivalves, such as Mytilus galloprovincialis) on a yearly basis (or higher frequencies if the
environmental variability study needs to be carried out), and in the same manner as for chemical
monitoring, focusing on few locations such as hotspots and reference stations.

ADVANCED PHASE of IMAP MONITORING: when fully completed and-reperted-IMAP Initial
MEDB-POL Phase P-implementation with the ongoing data reporting on datasets-neluding-biological
effects, -is-achieved thenat-this-stage-the objective should be the integration of the chemical and
biological monitoring on a efficient manner__in line with the integration of data from CI-18
(Biomarkers) and CI-17 (Chemical Monitoring) into the assessment process as agreed by the
Ecosystem Approach Correspondence Group on Pollution Monitoring.- Therefore, a refinement of
the successful strategies for biological effects long-term monitoring should be implemented and
maintained based on the experiences from developing pilot monitoring activities (Initial Phase).
Sampling should include the yearly collection of both bivalves, such as Mytilus galloprovincialis,
and fish, such as Mullus barbatus.

For trend determinations the sampling frequencies will depend on the ability to detect trends
considering the environmental and the analytical variability (ca. total uncertainty). It can be possible
to decrease the sampling frequencies in cases where established time trends and levels show
concentrations well below levels of concern, and without any upward trend over a number of years.

Data analysis and assessment outputs

Statistical analysis and basis for aggregation — Assessment Criteria

Monitoring should allow the necessary statistical data treatments and long-term time-trend analysis.
Deriving and setting up the assessment criteria to determine environmental status is not an easy
task. It gets more complicated going from the local to sub-regional and regional assessments.

The BAC and EAC values for IMAP Common Indicator 18 were not updated by Decision 26/3
(COP23, 2023) on the 2023 Mediterranean Quality Status Report and a Renewed Ecosystem
Approach Policy in the Mediterranean given the lack of data reported for biomarkers. Therefore,
these criteria remain as endorsed in Decisions 1G.22/7 and 1G.23/6 and are shown table here-below.
The Mediterranean EACs for Biomarkers remains based on OSPAR values.

Decision 1G.23/6 provided the calculation of BAC values, and an update of EAC values, for Stress
on Stress (SOS) and Micronuclei Frequency (MN) by using datasets from reference stations
submitted by Contracting Parties in 2015.

Laboratory results on biomarkers (CI118) are also important for the derivation of the EAC values for
Cl 17.

Mediterranean BACs and EACs for biomarkers in mussel (M. galloprovincialis)
as endorsed by Decisions 1G.22/7 and 1G.23/6.

Biomarkers/Bioassays | BACs 1G.23/6 in EACs 1G.23/6 in BACs 1G.22/7 in EACs 1G.22/7 in
and units Mussels (Mytilus Mussels (Mytilus Mussels (Mytilus Mussels (Mytilus
galloprovincilais) | galloprovincilais) | galloprovincilais) | galloprovincilais)
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Lysosomal membrane 120* 50
stability Neutral Red
Retention Assay
(minutes)
Lysosomal membrane 20 10
stability
Cytochemical method
(minutes)

AChE activity (nmol 29 20
min-1 mg-1 protein)
in gills (French
Mediterranean
waters)

AChE activity (nmol 15 10
mint mg! protein) in
gills (Spanish
Mediterranean
waters)

Stress on Stress 11
(days)
Metallothioneins 247
| (ng/g digestive gland)
Micronuclei
frequency (number of
cases /1000 cells) in
haemocytes)
aTechnical annex: assessment criteria for biological effects measurements. Integrated monitoring of chemicals and
their effects. ICES Cooperative Research Report No. 315. Davies, I.M. and Vethaak, A.D.Eds.

*Moore et al., 2006 (Standard values adopted by ICES)

ot

=

Ongoing efforts focus on establishing an improved methodology for determining Background
Assessment Concentrations (BAC) and Environmental Assessment Criteria (EAC) for biomarkers at
regional and sub-regional levels, depending on data availability. These efforts also include
proposing new biomarkers to enhance the monitoring and assessment of CI 18.

Alongside the application of environmental status for Cl 18 using BAC and EAC values, the
assessment of effects through comparison of biomarker values at monitoring stations with
those measured at control sites (monitored concurrently with the selected sampling stations)
should be considered a valid alternative. This approach is particularly relevant in cases where
the application of BAC and EAC values is not feasible, such as for antioxidant biomarkers.

Expected assessments outputs

For biological effects, trends analysis and distribution levels could be carried out on sub-regional
level, provided appropriate quality assured datasets are available. For the integrated assessment of
GES, it would be carried out using Mediterranean data from IMAP Info System and relevant scientific

literatur sources the—MEDP@L—database and applylng IMAP CI 18 assessment crlterlaa—we-level
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Due to the complete lack of data reporting into the IMAP Information System (IMAP IS) by the
Contracting Parties (CPs), the assessment input for the 2023 MED QSR related to the status
assessment of IMAP CI-18 was based on bibliographic studies. This approach mirrors the
methodology used in the preparation of the 2017 MED QSR, updated with more recent scientific
literature. The studies included in the review were selected according to the following criteria:

e Data derived exclusively from the Mediterranean Sea;
e Studies conducted since 2016 and published from 2018 onwards.

A total of 24 studies were retrieved from the scientific literature. In the Central and Western
Mediterranean Sea (CEN and WMS), the biomarkers examined were either not listed under IMAP
or, if listed, were not analyzed in the required organ or tissue as specified by IMAP guidelines. Most
studies assessed multiple biomarkers at the same sampling stations, with inconsistent results—some
showing effects and others not.

The mandatory monitoring species, Mytilus galloprovincialis and Mullus barbatus, were included in
five and four studies, respectively. Additionally, ten fish species, six mollusc species, and two
polychaete species were examined across the reviewed literature.

Among the mandatery-biomarkers for IMAP CI-18:

Acetylcholinesterase (AChE) was reported in 13 studies,

Metallothionein (MT) in 5 studies (2 on molluscs, 2 on fish, and 1 on a polychaete species),
Micronuclei (MN) in 2 studies,

Lysosomal membrane stability via Neutral Red Retention Time (LMS-NRRT) in 1 study.

The most frequently reported additional biomarkers were:

Catalase (CAT) in 15 studies,
Malondialdehyde (MDA) in 12 studies,
Glutathione S-transferase (GST) in 11 studies,
Superoxide dismutase (SOD) in 9 studies,
Glutathione peroxidase (GPx) in 8 studies.

Further details are provided in the thematic eutrophication assessments and the 2023 MED QSR
Pollution Assessment.

Known gaps and uncertainties in the Mediterranean

0 a A
o G Y v Ci o >, g1

Further to the significant progress achieved over the last few biennia regarding the standardizing
monitoring practices and progressing towards the environmental assessment tools, it is essential to
ensure GES assessment for CI 18 . Revision of IMAP needs to support the good environmental
status assessment for CI 18 and facilitate its integration and aggregation with other CIs and EOs, by
undertaking the priority actions to address key gaps:

o__Review and update the list of Cl 18 biomarkers, along with the monitoring species;

o__Review and update, as appropriate, the assessment criteria as adopted by Decisions 1G.22/7
(COP 19) and 1G.23/6 (COP 20), as well as the assessment methodologies;

o__Further to the initial work undertaken in 2021 towards the development of the
Biomonitoring related to IMAP Cl 18, the following further actions should be tested:
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i) An application of new biomarkers should be explored to support the strengthening of

CI 18 monitoring and assessment.

i) Use of the Environmental Risk Analysis should be provided by combing the chemical

and ecotoxicological data, to support the evaluation of the risk related to marine

organisms exposed to contaminated waters and sediments. It should result in

objective risk values which allow national and regional policymakers and

environmental managers to decide on the actions to decrease marine contamination,

or to remediate a polluted area.

Through these and other actions, it will be possible to develop targeted and effective monitoring
programmes tailored to meet the needs and conditions within each GES assessment sub-region.

It has been recognized that the open and deep sea is much less covered by monitoring efforts than
coastal areas. 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.

Contacts and version Date

http://www.unepmap,org

Version No Date Author

V.1 31.05.17 MEDPOL

V.2 12.12.18 MEDPOL

V.3 31/05/2019 Approved by the Meeting of
MED POL FPs

Final version 09/09/2019 Approved by the 7" Meeting of
EcAp Coordination Group

V4 28/05/2025 Joint CorMon Pollution and ML
Meeting

V5 Approved by the Meeting of
MED POL FPs

Final version Approved by the 12" Meeting of

EcAp Coordination Group

10. The revision of IMAP Common Indicator 20 (EO9): “Actual levels of contaminants that have
been detected and number of contaminants which have exceeded maximum regulatory levels in commonly
consumed seafood” is presented in the table bellow.

Indicator Title

seafood (EO9)

Common Indicator 20. Actual levels of contaminants that have
been detected and number of contaminants which have
exceeded maximum regulatory levels in commonly consumed

Relevant GES definition

Related Operational
Objective

Proposed Target(s)*

Concentrations of contaminants

consumption by humans.

are within the regulatory limits for

Levels of known harmful
contaminants in major
types of seafood do not
exceed established
standards

State:

e Concentrations of
contaminants in foodstuffs
are below the UNEP/MAP
Environmental Assessment

%0 Following the decisions to be made at the present meeting regarding minor adjustments to the Targets, as
outlined in working document UNEP/MED WG.626/3/Rev.1, the revised Targets will be incorporated into the
revised IMAP Pollution Indicators Factsheets.
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Criteria approved by
legistation-for the
protection of human
health, within-the

| limi .

e Decreasing trend in the
frequency of cases of
seafood samples above the
approved UNEP/MAP
Environmental Assessment

Criteria regulatory-timits
oecomAnt -

Rational

Justification for indicator selection

One of the potential risks associated with the occurrence of harmful substances (chemicals,
nanoparticles, microplastics, toxins) in the marine environment is the human exposure through
commercial fish and shellfish species (primarily, from wild fisheries and aquaculture). These
organisms are exposed to environmental contaminants which enter their organism through different
mechanisms and pathways according their thropic level, which include from filter feeding to
predatory strategies (crustaceans, bivalves, fish). Consequently, there exist both bioaccumulation and
biomagnification processes of these chemicals released in the marine environment. Common
examples are the well-known bioaccumulation of metals and organic compounds in commercial
bivalve species (such as the Mytillus_galloprovincialis in the Mediterranean Sea) or alkyl mercury
compounds (methylmercury) in tuna fish, which should be increased by new and emerging
contaminants_of emerging concern in the near future.

The studies considered for the assessment of contaminants in seafood within the 2023 MED QSR
reported concentrations of contaminants and compared them to EU regulations, while some also
addressed national regulations as well as international requlations or advisories (De Witte et al.
2022). Most of the studies also provided risk assessments to human health from the consumption of
seafood by calculating the estimated daily intake (EDI), target hazard quotient (THQ), total risk
(HI), cancer risk, among others. This emphasizes that the risk to human health (and hence GES-non
GES status) should not be evaluated based on the concentration of a single contaminant but should
be evaluated together with other factors such as synergy with other contaminants, temporal and

spatial scales.
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Policy Context and Targets

Policy context description

The understanding of the health risks to humans (maximum levels, intake, toxic equivalent factors,
etc.) and the food safety prevention, including —emerging— contaminants_of emerging concern,
through the consumption of potentially poisoned seafood is a challenge and a priority policy issue for
governments, as well as a major societal concern. There are different initiatives and regulations at
national and international levels mainly for the fishery economic sector, which have established public
health recommendations and maximum regulatory levels for different contaminants in numerous
marine commercial target species. Methylmercury poisoning continues as a global priority policy
issue and in 2013 the Global Legally Binding Treaty (Minamata Convention on Mercury) was
launched by UNEP. Further, the US Food and Drugs Administration, the European Food Safety
Authority, as well as Food and Agriculture Organization (FAO), are also national and international
authorities with regard seafood safety, respectively.

Within the current efforts to establish a baseline for measuring trends in contaminant concentrations
in seafood, the JRC (2010) is considered, which suggests taking into account 'the frequency with
which levels exceed requlatory levels, the actual levels that have been detected, the number of
contaminants for which exceeding levels have been detected, and in parallel the origin of the
contamination (geological versus anthropogenic, local versus long distance).' It also stipulates that
'Further, an intake assessment considering the importance of the species showing exceeding levels
in the human diet could be taken into account. If requlatory levels are exceeded in one species, it
does not mean that all seafood consumption from this sub-region is dangerous.' The literature search
on seafood guality in the Mediterranean Sea in preparation for the 2023 MED QSR focused on
studies reporting data from 2016/2017 onward, emphasizing contaminants requlated in the EU.
Another point to note is that recent literature emphasizes the connection between seafood safety and
guality and the presence of microplastics in the marine environment (i.e., Wakkaf et al. 2020,
among many others). The human health may be impacted either by consuming seafood with
microplastic content, or seafood with contaminants that were leached from the microplastic to the

organism.

Targets

The InitiaHargetsof GES targets under Common Indicator 20 need to will-be-te-maintain the chemical
contaminants of human health concern under regulatory levels in seafood as set/recommended/agreed
by national and/er international authorities and their trends with regard their occurrence should
decrease pointing towards zero events.

The present lack of data availability in the IMAP Integrated Monitoring and Assessment
Programme (IMAP 1S) for and relevant scientific studies does not allow for the proposal of a
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boundary limit between Good Environmental Status (GES) and non-GES status of CI 20. The
boundary limit should primarily be based on the frequency of contaminants' occurrence. However,
more substantial considerations need to be undertaken following the expected future availability of
sufficient data reported by the Contracting Parties (CPs), in order to propose a GES—non-GES
boundary limit. All relevant national and international practices need to be considered, along with
gathering information on the cumulative impact of the contaminants on different seafood species
and conducting calculations of daily/monthly intake and related risk analysis.

Policy documents

General Policy documents

Decision 1G.21/3 (COP18,2013) 18th-COP-to-the Barcelona-Convention-tstanbul—Turkey—on-

Ecosystems Approach including adopting definitions of Good Environmental Status (GES) and
Targets (UNEP(DEPI)/MED 1G.21/9).

19th- COP to-the Barcelona-Convention—-Athens,-Greece 2016 Decision 1G.22/7 (COP19, 2016) on
DecisientG-22/7— Integrated Monitoring and Assessment Programme (IMAP) of the Mediterranean
Sea and Coast and Related Assessment Criteria (UNEP(DEPI)/MED 1G.22/28).

Decision 1G.21/3 (COP18,2013) 18th-COP-to-the Barcelona-ConventiontstanbulTurkey-on-

Ecosystems Approach including adopting definitions of Good Environmental Status (GES) and
Targets (UNEP(DEPI)/MED 1G.21/9).

19th- COP-to-the Barcelona-Convention—-Athens,-Greece 2016 Decision 1G.22/7 (COP19, 2016) on
DecisientG-22/7— Integrated Monitoring and Assessment Programme (IMAP) of the Mediterranean
Sea and Coast and Related Assessment Criteria (UNEP(DEPI)/MED 1G.22/28).

Decision 1G.25/1 (COP22, 2021) on UNEP/MAP Medium-Term Strategy 2022-2027.

Decision 1G.22/7 (COP19, 2016) on the Integrated Monitoring and Assessment Programme of the
Mediterranean Sea and Coast and Related Assessment Criteria.

Decision 1G.23/6 (COP20, 2017) on 2017 Mediterranean Quality Status Report.

Decision 1G.24/4 (COP21, 2019) on Assessment Studies.

Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and a Renewed
Ecosystem Approach Policy in the Mediterranean.

Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a
framework for community action in the field of marine environmental policy (EU Marine Strategy
Framework Directive and updates in 2010).

Commission Directive (EU) 2017/845 amending Directive 2008/56/EC of the European Parliament
and of the Council as regards the indicative lists of elements to be taken into account for the
preparation of marine strategies

Commission Decision (EU) 2017/848 laying down criteria and methodological standards on good
environmental status of marine waters and specifications and standardised methods for monitoring
and assessment, and repealing Decision 2010/477/EU.

Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing
a framework for Community action in the field of water policy (and updated revisions).

Commission Decision (EC) No 2013/480/EU 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 intercalibration exercise and repealing Decision 2008/915/EC.

2017 Mediterranean Quality Status Report, https://www.medqsr.org/node/10/

2023 Mediterranean Quality Status Report, medqsr2023.info-rac.org



https://www.medqsr.org/node/10/
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fmedqsr2023.info-rac.org%2F&data=05%7C02%7Cjelena.knezevic%40un.org%7C02cdc8d4947a45f573bf08dc54c886de%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638478467448016674%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=O%2FyJj7Aw324YKQfc1c%2FNMteekbnZifIOnKzaWn2OKA8%3D&reserved=0
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UNEP(DEPN/MED 1G.22/Inf.7. (2016) Integrated Monitoring and Assessment Guidance

Contaminants in Seafood related Policy documents

EU-1881/2006-Commission Regulation (EC) No 1881/2006 of-19-December-2006-setting
maximum levels for certain contaminants in foodstuffs.-European-Cemmission:

Commission Reqgulation (EC) No 835/2011 amending Regulation (EC) No 1881/2006 as regards
maximum levels for polycyclic aromatic hydrocarbons in foodstuffs.

Commission Regulation (EC) No 1259/2011, amending Regulation (EC) No 1881/2006 as regards
maximum levels for dioxins, dioxin-like PCBs and non-dioxin-like PCBs in foodstuffs.

Commission Decision (EC) No 2013/480/EU 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 intercalibration exercise and repealing Decision 2008/915/EC.

European Commision, E. (2018) Guidance Document No: 27. Technical Guidance For Deriving
Environmental Quality Standards.

Global Legally Binding Treaty (Minamata Convention on Mercury)
http://www.mercuryconvention.org/

Joint FAO/WHO Expert consultation on the risk and benefits of fish consumption. FAO Fisheries and
Aquaculture Report No. 978. ISSN 2070-6987. Rome, January, 2010.

List of maximum levels for contaminants in foods set by the FAO/WHO Codex Alimentarius
Commission can be found at ftp://ftp.fao.org/codex/Meetings/cccf/cccf7/cfO7 INFe.pdf

OSPAR Commission, 2013. Levels and trends in marine contaminants and their biological effects -
CEMP Assessment Report 2012. Monitoring and Assessment Series, 2013

OSPAR Commission, 2013. Levels and trends in marine contaminants and their biological effects -
CEMP Assessment Report 2012. Monitoring and Assessment Series, 2013

OSPAR 2017. https://oap.ospar.org/en/ospar-assessments/intermediate-assessment-2017/pressures-

human-activities/contaminants/

OSPAR (2008) Co-ordinated Environmental Monitoring Programme (CEMP) Assessment Manual
for contaminants in sediments and biota. OSPAR Commission No. 379/2008

UNEP(DEC)MED WG.372/3. (2012) Approaches for definition of GES and setting targets for the
pollution related ecological objectives in the framework of the ecosystem approach. (EO5:
eutrophication, EP9: contaminants, EP10: marine litter, EO11: noise).

UNEP/MAP WG.509/30 (2021). Monitoring Guidelines/Protocols for Sampling and Sample
Preservation of Sea Food for IMAP Common Indicator 20: Heavy and Trace Elements and Organic
Contaminants. Meeting of the MED POL Focal Points, Videoconference, 6-7 October 2021.

UNEP/MAP WG.509/31 (2021). Monitoring Guidelines/Protocols for Sample Preparation and
Analysis of Sea Food for IMAP Common Indicator 20: Heavy and Trace Elements and Organic
Contaminants. Meeting of the MED POL Focal Points, Videoconference, 6-7 October 2021.

UNEP/MAP WG.492/10/ Rev.2 (2021). Integration and Aggregation Rules for Monitoring and
Assessment of (IMAP Pollution and Marine Litter Cluster). Meeting of the Ecosystem Approach
Correspondence Group on Pollution Monitoring, Videoconference, 26-28 April 2021.

UNEP/MAP WG. 533/Inf.3 (2022). Adjusted Background (Assessment) Concentrations (BC/BAC)



http://www.mercuryconvention.org/
ftp://ftp.fao.org/codex/Meetings/cccf/cccf7/cf07_INFe.pdf
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UNEP/MED WG.627/7/Rev.1
Page 88

Indicator Title Common Indicator 20. Actual levels of contaminants that have
been detected and number of contaminants which have
exceeded maximum regulatory levels in commonly consumed
seafood (EQ9)

for Common Indicator 17 and Upgraded Approach for Environmental Assessment Criteria (EAC)

for IMAP Common Indicators 17, 18 and 20. Meeting of the Ecosystem Approach Correspondence

Group on Pollution Monitoring, Videoconference, 27 and 30 May 2022.

UNEP/MAP — MED POL (2022). UNEP/MED WG 533/10, Appendix V1. Data Standards and Data
Dictionaries for IMAP Common Indicator 20. Meeting of the Ecosystem Approach Correspondence
Group on Pollution Monitoring, Videoconference, 27 and 30 May 2022.

US FDA http://www.fda.gov/Food/FoodbornelllnessContaminants/Metals/ucm115644.htm

Indicator analysis methods

Indicator Definition

Number of detected regulated contaminants* in commercial species.

Proportion Number of detected regulated contaminants* exceeding regulatory limits.

Sub-indicators: other relevant chemicals and emerging pollutants are recommended to be carried out
on a country decision basis.

*The list of all chemical and related parameters to be reported for IMAP CI 20 by the Contracting
Parties is detailed in the Data Standards for IMAP CI 20. This list includes cadmium (Cd), mercury
(Hg), lead (Pb), benzo(a)pyrene, and the sum of four polycyclic aromatic hydrocarbons (PAHS):
benzo(a)pyrene, benz(a)anthracene, benzo(b)fluoranthene, and chrysene. It also includes the sum of
dioxins (WHO-PCDD/F-TEQ), the combined sum of dioxins and dioxin-like PCBs (WHO-
PCDD/F-PCB-TEQ), and the sum of six PCBs (ICES 6): PCB28, PCB52, PCB101, PCB138,
PCB153, and PCB180. The concentration limits for requlated contaminants, as included in Data
Standards and Data Dictionaries for IMAP CI 20, are provided in the section below titled Statistical
Analysis and Basis for Aggregation — Assessment Criteria.

Non-requlated contaminants may also be included in the IMAP CI 20 monitoring programme;
however, concentratlon limits for these substances have not vet been establlshed under EU

legislation. Adeh

Methodology for |nd|cator calculatlon

Number of detected contaminants: monitoring by national regulatory and inspection bodies through
statistics and databases.

Number of detected contaminants exceeding regulatory limits: monitoring by national regulatory and
inspection bodies through statistics and databases.

The detailed analytical procedure for the contaminants requlated under Cl 20 and other related
mandatory parameters, including sampling and sample transportation, analytical determination of
indicators and sub-indicators, and data quality control are outlined in D-1. Monitoring
Guidelines/Protocols for Sampling and Determination of Contaminants in Seafood.

Indicator units
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Concentration values of contaminants -expressed in appropriate units_of measurement, ma/kg
w.w.= metals, and pa/kg w.w. = non-metals, as defined in Data Standards for IMAP CI 20.

Percentage (%) of detected regulated contaminants* exceeding requlatory limits out of the total
number of measured contaminants.

Data Confidence and uncertainties

Up to 2023, the IAEA/MESL, in collaboration with the UNEP/MAP - MED POL, implemented 56
interlaboratory comparisons/proficiency tests for the analysis of trace elements and organic
contaminants, as well as 64 training courses on the analysis of trace elements and organic
contaminants in marine samples. Over 370 analytical laboratory practitioners have been trained at
MESL. As of 2018, the scope of proficiency testing and training courses has been adjusted to meet
the needs of Mediterranean laboratories in implementing monitoring programmes for trace elements
(covering mandatory heavy metals — Cd, Hg, Pb, Cu in line with IMAP requirements, as well as
additional elements such as Al, As, Co, Cr, Fe, Li, Mn, Ni, and Zn) and organic contaminants for
IMAP Common Indicator 17 (covering mandatory organic contaminants including organochlorine
(OC) pesticides, polychlorinated biphenyl congeners (PCBs), and polycyclic aromatic hydrocarbons
(PAHS), also in accordance with IMAP requirements). Designated national laboratories
participating in the proficiency tests receive, along with the sample, clear instructions on how to
proceed with the PT sample and how to report the results. They are requested to use established
analytical methods and are recommended to apply quality control and laboratory quality assurance
procedures. The results of analyses of a matrix-matching guality control (QC) sample must be
reported along with the results from the PT sample.

As of 2024, the scope of proficiency testing and training courses has been expanded to support the
capacities of national laboratories in monitoring eutrophication (IMAP Common Indicators 13 &
14: inorganic nutrients in high salinity seawater, in estuarine and low salinity seawater, and
chlorophyll a and Phaeopigments in Seawater) and contaminants in seafood (IMAP Common
Indicator 20: heavy metals including the mandatory heavy metals — Cd, Hg, Pb, Cu, as well as
additional elements such as Al, As, Co, Cr, Fe, Li, Mn, Ni, and Zn as specified for Cl 17, polycyclic
aromatic hydrocarbons (PAHSs), dioxins, and PCBs).

Methodology for monitoring, temporal and spatial scope

Available Methodologies for Monitoring and Monitoring Protocols

Building on elements elaborated in the Integrated Monitoring and Assessment Programme (2016
IMAP), the Monitoring Guidelines—structured around the specific technical protocols related to
IMAP Common Indicator 20 were comprehensively developed by the MED POL Programme in
cooperation with IAEA/MESL. These guidelines were approved by the MED POL Focal Points
Meeting (2021).They build upon the knowledge and practices obtained over 40 years of MED POL
monitoring implementation and recent publications, highlighting the current practices of the
Contracting Parties’ marine laboratories, as well as other Regional Seas Conventions and the EU. A
thorough analysis of presently available practices of UNEP/MAP, UNEP and IAEA, as well the
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HELCOM, OSPAR and European Commission Joint Research Centre was undertaken to assist an
innovative approach for preparation of the IMAP Monitoring Guidelines/Protocols. The
monitoring methodologies and practices are elaborated for sampling, sample preservation and
transportation, sample preparation and analysis, along with guality assurance and reporting of
monitoring data, for their use by the IMAP competent laboratories in order to ensure the
representativeness and accuracy of the analytical results. These guidelines present a summary of the
best available known practices employed in marine monitoring by bringing integrated
comprehensive analytical practices that can be applied in order to ensure the representativeness and
accuracy of the analytical results needed for generation of quality assured monitoring data.

The Monitoring Guidelines for IMAP Common Indicator 20 outline the following monitoring and
reporting practices (https://www.iaea.org/about/organizational-structure/department-of-nuclear-
sciences-and-applications/division-of-iaea-environment-laboratories/marine-environmental-studies-
laboratory/unep-map-med-pol-integrated-monitoring-and-assessment-programme-imap-monitoring-

guidelines):

o __D-1. Monitoring Guidelines/Protocols for Sampling and determination of contaminants in
seafood

o__E-1. Monitoring Guidelines/Protocols for Analytical Quality Assurance for IMAP Common
Indicators 13, 14, 17, 18 and 20;

o F-1. Monitoring Guidelines/Protocols for Reporting Monitoring Data for IMAP _Common
Indicators 13, 14, 17, 18 and 20.

Available data sources

i. IMAP Info System (http://imapinfosystem.info-rac.org/app/#/) — one dataset reported by

one Contracting Party for Cl 20, and data reported for contaminants in biota (Cl 17);
ii. Recently reviewed literature, due to the absence of in situ data reported for Cl 20, as
elaborated in the CI 20 thematic assessment and the 2023 MED QSR Pollution Assessment

The two additional potential data sources:

iii. Data/reports that might be available from https://cdr.eionet.europa.eu/ (MSFED) that should
be further discussed with EIONET;
Fiv. Data that might be available at GFCM-FAOQO data base for the Mediterranean Sea.

Spatial scope guidance and selection of monitoring stations

Risk-based methodologies were used as much as possible in defining the scope of te-define
monitoring_for IMAP Common Indicator 20, along with establishment of national monitoring
networks. -arerecommended-

The D-1. Monitoring Guidelines/Protocols for IMAP CI 20 sets a detailed analytical procedure for
sampling and determination of contaminants in seafood.

Temporal Scope guidance

Risk-based methodologies were used as much as possible in defining the scope of monitoring for
IMAP Common Indicator 20, along with establishment of national monitoring networkste-define
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menitoring-arerecommended. The temporal scope is highly linked to the data confidence and
uncertainty of the indicator. Yearly statistics is weuld-be-the basic time period.

Data analysis and assessment outputs

Statistical analysis and basis for aggregation — Assessment Criteria

Monitoring should allow the necessary statistical data treatments and long-term time-trend
evaluations. Deriving and setting up the assessment criteria to determine environmental status is not

an easy task. It gets more compllcated qomq from the Iocal to sub- reqmnal and regional

The Mediterranean EAC values for Common Indicator 20, as approved by the Meeting of CorMon
Pollution (27 and 30 May 2022) (UNEP/MED WG.533/10, Annex |11, Appendix 1), and adopted by
Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and a Renewed
Ecosystem Approach Policy in the Mediterranean, are presented here-below in Tables 1 to 3. They
are based on the maximum requlatory levels for certain contaminants in foodstuffs as provided in
EC/EU Directives 1881/2006, 1259/2011 and amendments 488/2014 and 1005/2015. The approval
of the MedEAC values for CI 20 was provided further to the results of a survey undertaken by the
UNEP/MAP — MED POL of the existing sources providing the actual levels of contaminants that
have been detected and several contaminants that have exceeded maximum regulatory levels in
commonly consumed seafood. Tables 1 to 3 show EAC CI 20 values for TM (Cd, Hg and Pb) and
organic contaminants (PCBs, PAHs and dioxin).

The MedEAC values for CI 20 are in the low and mid-range of criteria used around the world and
have the advantage of being consistent with the regulations of the EU. Their consistent application
across the region is necessary. It should also be highlighted that these values were agreed upon at
EU level also considering the ecosystem characteristics of the Mediterranean Sea. These values are
taxa-specific (fish, mussel, crustacean), as well as species-specific.

Table 1. Mediterranean EACs values for Cl 20 related to trace metals as approved by the Meeting
of CorMon Pollution (27 and 30 May 2022) based on the maximum regulatory levels for trace
metals in foodstuffs for the protection of human health, as provided in EC/EU Directives1881/2006
and its amendments 488/2014 and 1005/2015. The concentrations are presented in mg/kg wet wi.

New EAC CI 20 for trace metals- EU 1881/2006 directive and its amendments
488/2014 and 1005/2015

TM, mg/kg wet wt
Matrix Cd Hg Pb
fish muscle 0.05-0.25 0.5-1 0.3
Cephalopods 1 B 1
Crustaceans 0.5 0.5 0.5
bivalve mollusk 1 ) 1.5
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Table 2. Mediterranean EAC values for IMAP CI 20 related to Benzo(a)pyrene and sum of four
PAHSs as approved by the Meeting of CorMon Pollution (27 and 30 May 2022) based on the
maximum regulatory levels for these contaminants in foodstuffs for the protection of human health,
as provided in EC/EU EC Regulations 835/2011 and 1259/2011 amending Regulation (EC)
1881/200.6. The concentrations are presented in pg/kg wet wit.

New EACs values for Cl 20 related to Benzo(a)pyrene and sum of four PAHSs (benzo(a)pyrene,
benz(a)anthracene, benzo(b)fluorantheneand chrysene) - EC Regulation (EC) 1881/2006
and amendments 835/2011 and 1259/2011
Maximum levels (ng kg™ wet wt)

Matrix Benzo(a) pyrene Sum of Benzo(a) pyrene, Benzo(a) anthracene,
Benzo(a) fluoranthene and chrysene

Smoked fish muscle 2-5 12-30

Smoked bivalve mollusc 6 35

Bivalve mollusk (fresh, 5 30

chilled or frozen)

Table 3. Mediterranean EAC values for Cl 20 related to Dioxins and PCBs as approved by the
Meeting of CorMon Pollution (27 and 30 May 2022) based on the maximum regulatory levels for
these contaminants in foodstuffs for the protection of human health, as provided in EC/EU EC
Regulation 1259/2011 amending EC Requlation 1881/2006. The concentrations are presented in wet
Wit.

New EACs values for CI 20 related to Dioxins and PCBs — EC Regulation 1259/2011 amending EC
Regulation 1881/2006
Foodstuffs Maximum levels
Sum of dioxins Sum of dioxins Sum of PCB28, PCB54
(WHO-PCDD/E- and dioxin-like PCB101, PCB138, PCBI]
TEQ)®W PCBS (WHO- and PCB180 (ICES 6
pa gtww PCDD/F-PCB- ng g ww
TEQ) (€]
pg gt ww
Fish muscle 3.5 6.5 75
Fish liver 3.5 20 200
Eel muscle 3.5 10 300

(1) Dioxins (sum of polychlorinated dibenzo-para-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs), express
as World Health Organisation (WHOQO) toxic equivalent using the WHO-toxic equivalency factors (WHO-TEFs)) and s
of dioxins and dioxin-like PCBs (sum of PCDDs, PCDFs and polychlorinated biphenyls (PCBs), expressed as WHO
toxic equivalent using the WHO-TEFs). WHO-TEFs for human risk assessment based on the conclusions of the World
Health Organization (WHQ) (For TEF values see note 31, (EC) Regulation 1259/2011 — Annex 1.1.9.).

Where fish are intended to be eaten whole, the maximum level shall apply to the whole fish.

Expected-aAssessment of contaminants in seafoods-eutputs

The previous assessment
017 Mediterranean
Quality Status Report (2017 MED QSR), was based on bibliographic studies and scientific
documents in the Mediterranean Sea. There were no data sets reported to MEDPOL for IMAP ClI
20. In the 2017 MED QSR it was concluded that *“ a few research studies and EU policy driven
reports i.e., related to MSFD in some Mediterranean countries investigated the occurrence of
contaminants in seafood from an environmental perspective i.e., the ecosystem approach, which are
exceeding the maximum regulatory levels established within requlatory standards.
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Due to the lack of data reported in IMAP IS, it was not possible to implement the recommendations
of COP 19 regarding integrated assessments based on quality-assured data. As a result, the input for
the 2023 Mediterranean Quality Status Report (2023 MED QSR), related to the initial
environmental assessment of Cl 20, was developed using the following two approaches:

i. The Environmental initial exemplary assessment of Cl 20 based on data reported in
IMAP IS for CI 17 contaminants in biota, further to the absence of in situ data reported
for Cl 20. Cl 17 data for M. galloprovinciallis were available only for the WMS and the
ADR, and CI 17 TM data for M. barbatus were available for the ADR (56 data points),
CEN (15 data points) and AEL (213 data points).

ii.  The Environmental Assessment of Cl 20 based on recent peer reviewed literature in
the absence of in situ data reported in IMAP IS for Cl 20, Examination of the literature data
per sub-regions was performed by counting the number of times contaminants (Cd, Hg, Pb,
B(a)P) and the number of group of contaminants (X4 PAHs, X6 PCBs, PCDD/Fs and =
(PCDD/Fs and dl PCBs)) were addressed in the literature. There were 37 entries for the
WMS, 25 for the ADR, 24 for the CEN and 23 for the AEL sub-region.

Further details are provided in the thematic assessments of contaminants in seafood and the 2023
MED QSR Pollution Assessment.

Known gaps and uncertainties in the Mediterranean

As IMAP this-is-a—new-Common Indicator 20 is the new indicator within the eentext-ef-marine
environmental—protection—pelicy—(ca—Eecosystem—Appreach—and—IMAP implementation,} its
applicability beyond food consumer protection and public health was necessary to euld-need-to-be
determined, although intuitively reflects the health status of the marine environment in terms of their
delivery of benefits (e.g. fisheries industry). Thus, -monitoring protocols, risk-based approaches,
analytical testing and assessment methodologies would need to be further examined between
Contracting Parties national food safety authorities, research organisations and/or environmental
agencies.

Further to the significant progress achieved over the last few biennia regarding the standardizing
monitoring practices and progressing towards the environmental assessment tools—along with the
improved availability of assessment criteria — it is essential to procced by setting a multidisciplinary
approach needed to ensure GES assessment for CI 20 . By building on the achievements up to 2023,
during the preparation of the 2023 MED QSR, several knowledge gaps were identified in the
monitoring and assessment of Common Indicator 20, which need to be addressed following the
recommendations of the 2023 MED POL Focal Points Meeting.

A multidisciplinary approach will be essential to ensure the GES assessment for CI 20, by
implementing priority actions aimed at addressing the existing gaps:

o Aqgree on the maximal percentage of detected requlated contaminants exceeding regulatory
limits in seafood, above which non-GES needs to be assigned to the area assessed:;

o__Incorporate the risk assessments to human health from consumption of seafood by
calculating the estimated daily intake (EDI), the target hazard quotient (THQ), the total
health risk (HI), and the cancer risk, among others;

o__Incorporate into the overall evaluation the suite of contaminants analyzed, together with
other factors such as synergy among contaminants, and temporal and spatial scales.

o__Harmonize the choice of species among the CPs, whereby data from national reports on
seafood safety and cooperation with national health authorities should be used to
complement data reporting to IMAP IS;




UNEP/MED WG.627/7/Rev.1
Page 94

Indicator Title

seafood (EQ9)

Common Indicator 20. Actual levels of contaminants that have
been detected and number of contaminants which have
exceeded maximum regulatory levels in commonly consumed

o Examine and coordinate monitoring protocols, risk-based approaches, analytical testing, and

assessment methodologies between the CPs; the national food safety authorities; research

organisations and/or environmental agencies;

o Determine the applicability of Cl 20 beyond food consumer protection and public health,

although it intuitively reflects the health status of the marine environment in terms of

delivery of benefits (e.q., fisheries industry).

Contacts and version Date

http://www.unepmap.org

Version No Date Author

V.1 31.05.17 MED POL

V.2 12.12.18 MED POL

V.3 31/05/2019 Approved by the Meeting of
MED POL FPs

Final version 09/09/2019 Approved by the 7" Meeting of
EcAp Coordination Group

V4 28/05/2025 Joint CorMon Pollution and ML
Meeting

V5 Approved by the Meeting of
MED POL FPs

Final version Approved by the 12" Meeting of

EcAp Coordination Group

11. The revision of IMAP Common Indicator 21 (EO9): “Percentage of intestinal enterococci
concentration measurements within established standards™ is presented in the table bellow.

Indicator Title

Common Indicator 21. Percentage of intestinal enterococci
concentration measurements within established standards (EO9)

Relevant GES definition

Related Operational Objective

Proposed Target(s)*

Concentrations of intestinal
enterococci are within
established standards

Water quality in bathing waters
and other recreational areas does
not undermine human health

Increasing trend in the
percentage of intestinal
enterococci concentration
measurements that fall in the
approved GES categories as
established in Decision
1G.20/9 and the within
established standards{levels
comply-with-established
standardssuch-as-EU 2006/7
Directive.>:

Rational

Justification for indicator selection

31 Following the decisions to be made at the present meeting regarding minor adjustments to the Targets, as
outlined in working document UNEP/MED WG.624/3, the revised Targets will be incorporated into the revised
IMAP Pollution Indicators Factsheets.
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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 establishment of
sewage treatment plants and the construction of submarine outfall structures have decreased the
potential for microbiological pollution, despite major hotpots still exist. High levels of intestinal
enterococci bacteria in recreational marine waters (coasts, beaches, tourism spots, etc) are known to
be indicative of human pathogens, which is a serious public health concern, as well as economical.
Therefore, intestinal enterococci concentrations are frequently used as a faecal indicator bacteria
proxy or general indicators of faecal contamination in the marine environment. It has been suggested
and later on demonstrated that enterococci sp. might be more appropriate than traditional Escherichia
coli in marine waters as an index of faecal pollution. Currently, is the only faecal indicator bacteria
recommended by the US Environmental Protection Agency (US EPA, 2012) for brackish and marine
waters, since they correlate better than faecal coliforms or E.coli. The World Health Organization
(WHO) is also in line with this approach (Ashbolt et al., 2001; Kay et al., 2004). Within the framework
of Integrated Monitoring and Assessment Programme (UN/MAP IMAP) this indicator has been
selected.

Scientific References

Ashbolt, N.J., Grabow, W.0.K, and Snozzi, M., 2001. Indicators of microbial water quality, Chapter
13. In: Water Quality: Guidelines, Standards and Health. 2001 World Health Organization (WHO).
Edited by Lorna Fewtrell and Jamie Bartram. Published by IWA Publishing, London, UK.

Cabelli VJ, Dufour AP, Levin MA, McCabe LJ, Haberman PW. 1979. Relationship of microbial
indicators to health effects at marine bathing beaches. Am. J. Public Health, 69, 690-696

Byappanahalli, MN. et al., 2012. Enterococci in the environment. Microbiol. Mol. Biol.Rev., 76, 685-
706

Kay, D. et al, 2004. Derivation of numerical values for the World Health Organization guidelines for
recreational waters. Water Research 38 (2004) 1296-1304

Kay D, et al. 1994. Predicting likelihood of gastroenteritis from sea bathing: results from randomised
exposure. Lancet, 344, 905-909

Priss A. 1998. Review of epidemiological studies on health effects from exposure to recreational
water. Int. J. Epidemiol., 27, 1-9

US EPA RWQC 2012. Recreational Water Quality Criteria. OFFICE OF WATER 820-F-12-058.
Scientific document.

Policy Context and targets

Policy context description

The World Health Organisation (WHO) has been concerned with health aspects of the management
of water resources for many years and published various documents concerning the safety of the water
environment, including marine waters, and its importance for health. Revised Mediterranean
guidelines for bathing water quality were formulated in 2007 based on the WHO guidelines for “Safe
Recreational Water Environments” and on the EC Directive for “Bathing Waters” (EU/2006/7), and
through Decision 1G.20/9 (Criteria and Standards for bathing waters quality in the framework of the
implementation of Article 7 of the LBS Protocol. COP17, Paris, 2012). The proposal was made in an
effort to provide updated criteria and standards that can be used in the Mediterranean countries and
to harmonize their legislation in order to provide homogenous data. Therefore, the standards for
bathing waters quality in the framework of the implementation of Article 7 of the LBS Protocol, could
be further used to define GES for the indicator on pathogens in bathing waters.

Targets
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The tinitial target of GES under Common Indicator 21 is will-be-an increasing trend in measurements
to test that levels of intestinal enterococci comply with established national or international standards
and the methodological approach itself. Particularly, under Decision 1G.20/9 and the EU 2006/7
Directive, excellent (95 percentile < 100 CFU/100 mL) or good (95" percentile < 200 CFU/100 mL)
quality categories for the “last assessment”; which means the last four years.{see-decuments-below)

Decision 1G.20/9 on Criteria and Standards for Bathing Water Quality—adopted in the context of
implementing Article 7 of the LBS Protocol (COP 17, Paris, 2012; UNEP/MAP, 2012)—
established threshold values for bathing water quality in the Mediterranean region, as outlined in the
referenced section. These threshold values were used in the preparation of the 2023 MED QSR
bathing water guality assessment to define the boundary between Good Environmental Status
(GES) and non-GES status in relation to pathogens in bathing waters. The assessment scale shown
below was developed and applied across Mediterranean sub-regions to evaluate GES, where

applicable.

o A four-class assessment scale—Category A - Excellent, Category B - Good, Category C -
Sufficient, category D - Poor/Immediate Action —is established in accordance with
Decision 1G.20/9 and the EU 2006/7 Directive. Categories A, B and C are considered to
meet GES, while Category D is classified as non-GES for intestinal enterococci (IE) in
Mediterranean bathing waters.

e A threshold value for the GES / non-GES boundary is defined. The decision rule for
GES/non-GES status is based on comparing assessment score values against the boundary
limit value defined for Category D.

e Bathing water classification is based on the 90" or 95" percentile of the log10 normal
probability density function of microbiological data. Each location must have at least 16
data points collected over four bathing seasons, with a minimum of four samples per season
with the interval between samplings does not exceed one month (exceptions are outlined
in Directive 2006/7/EC and Decision 1G.20/9).

Policy documents

General Policy documents

Decision 1G.21/3 (COP18,2013) 18th-COP-to-the Barcelona-ConventiontstanbulTurkey-on-
Ecosystems Approach including adopting definitions of Good Environmental Status (GES) and

Targets (UNEP(DEPI)/MED 1G.21/9).

19th-COP-to-the Bareelona-ConventionAthens-Greeee 2016 Decision 1G.22/7 (COP19, 2016) on
Deeistont6-22/7— Integrated Monitoring and Assessment Programme (IMAP) of the Mediterranean
Sea and Coast and Related Assessment Criteria (UNEP(DEPI)/MED 1G.22/28).

Decision 1G.21/3 (COP18,2013) 18th-COP-to-the Barcelona-ConventiontstanbulTFurkey-on-
Ecosystems Approach including adopting definitions of Good Environmental Status (GES) and
Targets (UNEP(DEPI)/MED 1G.21/9).

19th-COP-to-the-Barcelona-Convention,-Athens-Greece 2016 Decision 1G.22/7 (COP19, 2016) on
DeeistontG-22/7— Integrated Monitoring and Assessment Programme (IMAP) of the Mediterranean
Sea and Coast and Related Assessment Criteria (UNEP(DEPI)/MED 1G.22/28).

Decision 1G.25/1 (COP22, 2021) on UNEP/MAP Medium-Term Strateqy 2022-2027.

Decision 1G.22/7 (COP19, 2016) on the Integrated Monitoring and Assessment Programme of the
Mediterranean Sea and Coast and Related Assessment Criteria.

Decision 1G.23/6 (COP20, 2017) on 2017 Mediterranean Quality Status Report.
Decision 1G.24/4 (COP21, 2019) on Assessment Studies.
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Decision 26/3 (COP23, 2023) on the 2023 Mediterranean Quality Status Report and a Renewed
Ecosystem Approach Policy in the Mediterranean.

Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 establishing a
framework for community action in the field of marine environmental policy (EU Marine Strategy
Framework Directive and updates in 2010).

Commission Directive (EU) 2017/845 amending Directive 2008/56/EC of the European Parliament
and of the Council as regards the indicative lists of elements to be taken into account for the
preparation of marine strategies

Commission Decision (EU) 2017/848 laying down criteria and methodological standards on good
environmental status of marine waters and specifications and standardised methods for monitoring
and assessment, and repealing Decision 2010/477/EU.

Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 establishing
a framework for Community action in the field of water policy (and updated revisions).

Commission Decision (EC) No 2013/480/EU 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 intercalibration exercise and repealing Decision 2008/915/EC.

2017 Mediterranean Quality Status Report, https://www.medqsr.org/mode/10/

2023 Mediterranean Quality Status Report, medqsr2023.info-rac.org
UNEP(DEPI)/MED 1G.22/Inf.7. (2016) Integrated Monitoring and Assessment Guidance

Bathing Waters Centaminants related Policy documents

UNEPR(BEPH/MED-16-20/8-Decision 1G.20/9. Criteria and Standards for Bbathing Wwaters
Qguality in the framework of the implementation of Article 7 of the LBS Protocol. (COP17, Paris,
2012.

Directive 2006/7/EC of the European Parliament and of the Ceouncil of 15 February 2006 concerning
the management of bathing water quality and repealing Directive 76/160/EEC

(http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/2uri=CELEX:32006L.0007 &from=EN)

UNE/MAP MED POL, 2010. Assessment of the state of microbial pollution in the Mediterranean
Sea. MAP Technical Reports Series No. 170 (Amended).

UNEP/MED WG.556/Inf.13/Rev.1. (2023), The Marine Environment Assessment in the Areas with
Insufficient Data: The Results of Assessment for IMAP Common Indicator 21 in the Mediterranean.

Indicator analysis methods

Indicator Definition

The concentration (Colony-forming unit, CFU) of intestinal enterococci in the water sample
(normalised to 100 mL) collected at one beach location.

Methodology for indicator calculation

For the indicator calculation, Athe methodology was set has-been-prepesed-by Directive 2006/7/EC
with the feHewing-specification outlined below:



https://www.medqsr.org/node/10/
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fmedqsr2023.info-rac.org%2F&data=05%7C02%7Cjelena.knezevic%40un.org%7C02cdc8d4947a45f573bf08dc54c886de%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638478467448016674%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=O%2FyJj7Aw324YKQfc1c%2FNMteekbnZifIOnKzaWn2OKA8%3D&reserved=0
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006L0007&from=EN
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Based upon percentile evaluation of the log10 normal probability density function of microbiological
data acquired from the particular bathing water, the 90" and 95"percentile values are derived as
follows:

1) Take the log10 value of all bacterial enumerations in the data sequence to be evaluated. (If a zero
value is obtained, take the log10 value of the minimum detection limit of the analytical method used
instead)

2) Calculate the arithmetic mean of the log10 values (p).
3) Calculate the standard deviation of the log10 values (o).

The upper 90-percentile point of the data probability density function is derived from the following
equation: upper 90-percentile = antilog (u + 1,282 c). The upper 95-percentile point of the data
probability density function is derived from the following equation: upper 95-percentile = antilog (u
+1,65 o).

Indicator units

The 90th and 95th percentiles of the 1og10 normal probability density function of the CFU datasets
measured at one single location according established monitoring and assessment protocols and
standards.

List of Guidance documents and protocols available
ISO 7899-1[Water quality — Detection and enumeration of intestinal enterococci: Part 1:
Miniaturized method (Most Probable Number) for surface and wastewater]

ISO 7899-2 [Water quality — Detection and enumeration of intestinal enterococci: Part 2: Membrane
filtration method].

WHO Guidelines for Safe Recreational Water Environments. Volume 1: Coastal and fresh waters,
2003.

WHO Guidelines for Safe Recreational Water Environments Recreational Water Environments.
Volume 2: Swimming Pools and Similar Environments, 2006.

Revised Mediterranean guidelines for bathing waters based on the WHO quidelines for Safe

Recreational Water Environments and on the EC Directive for Bathing Waters” (EU/2006/7), and
Decision 1G.20/9 on Criteria and Standards for Bathing Water Quality in the framework of the
implementation of Article 7 of the LBS Protocol, 2007.

European Environment Agency (EEA). European Topic Centre on Inland, Coastal and Marine
Waters, 2021.

Data Confidence and uncertainties

As in the case of analytical chemistry, the data confidence originates in the maintenance of internal
QA/QC programmes by national laboratories, as well as regular interlaboratory or proficiency testing
exercises. It should be mentioned that the level of uncertainty in measurements could be considered
low, provided the above is fulfilled. On the other hand, the ISO 7899-2 methodology describes the
isolation of intestinal enterococci (Enterococcus faecalis, E. faecium, E. duransand E. hirae), pointing
out that, other Enterococcus species and some species of the genus Streptococcus (namely S. bovisand
S. equinus) may occasionally be detected. These Streptococcus species do not survive long in water
and are probably not enumerated quantitatively. Further, for purposes of water examination,
enterococci sp. can be regarded as indicators of faecal pollution, despite it should be mentioned that
some enterococci found in water can occasionally also originate from other habitats.
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Methodology for monitoring, temporal and spatial scope

Available Methodologies for Monitoring and Monitoring Protocols

Revised Mediterranean guidelines for bathing waters were formulated in 2007 based on the WHO
guidelines for “Safe Recreational Water Environments” and on the EC Directive for “Bathing Waters”
(EU/2006/7), and through Decision 1G.20/9 on Criteria and Standards for Bathing Water Quality in
the framework of the implementation of Article 7 of the LBS Protocol (COP17, Paris, 2012). The
proposal was made in an effort to provide updated criteria and standards that can be used in the
Mediterranean countries and to harmonize their legislation in order to provide homogenous data.

Available data sources

i. IMAP Info System (http://imapinfosystem.info-rac.org/app/#/);

il. The European Environment Agency (EEA) (https://www.eea.europa.eu/data-and-
maps/indicators/bathing-water-quality; https://www.eea.europa.eu/themes/water/europes-
seas-and-coasts/assessments/state-of-bathing-water/state-of-bathing-waters-in-2020).

Spatial scope guidance and selection of monitoring stations

Sampling should be performed in recreational waters where microbiological pollution could threat
the recreational uses. The measurements are made in selected monitoring stations during the bathing
seasons the-summer-season-focusing-in-the-teuristic-beaches and other sites of concern. The full
description of indications to prepare a monitoring strategy is outlined ean-be-feund-in Directive
2006/7/EC—of-the-European—Parliamentand-of-the—councH-of 15-February 2006 concerning the
management of bathing water quality. -and-repealing Directive 76/160/EEC-

Temporal Scope guidance

According to Annex/{EU Directive 2006/7EC) (Annex 1V) and Decision 1G.20/9, the temporal
scope guidance is as follows:

1. One sample is to be taken shortly before the start of each bathing season. Taking account of this
extra sample and subject to paragraph 2 (below), no fewer than four samples are to be taken and
analysed per bathing season.

2. However, only three samples need be taken and analysed per bathing season, as detailed in the
below section on the assessment, in the case of a bathing water that either:

(a) has a bathing season not exceeding eight weeks; or

(b) is situated in a region subject to special geographical constraints.

3. Sampling dates are to be distributed throughout the bathing season, with the interval between
sampling dates never exceeding one month.

4. In the event of short-term pollution, one additional sample is to be taken to confirm that the incident
has ended. This sample is not to be part of the set of bathing water quality data. If necessary to replace
a disregarded sample, an additional sample is to be taken seven days after the end of the short-term
pollution.

Data analysis and assessment outputs

Statistical analysis and basis for aggregation — Assessment Criteria

Decision 1G.20/9 on Criteria and Standards for Bathing Water Quality—adopted in the context of
implementing Article 7 of the LBS Protocol (COP 17, Paris, 2012)— agreed on the threshold values
in the Mediterranean region as presented in below table.



http://imapinfosystem.info-rac.org/app/#/
https://www.eea.europa.eu/data-and-maps/indicators/bathing-water-quality
https://www.eea.europa.eu/data-and-maps/indicators/bathing-water-quality
https://www.eea.europa.eu/themes/water/europes-seas-and-coasts/assessments/state-of-bathing-water/state-of-bathing-waters-in-2020
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Microbial Water Quality Assessment Category based on Intestinal enterococci (cfu/100 mL) in
bathing waters in the Mediterranean (Decision 1G.20/9).

Category A B C D
Limit values <100* 101-200* 185** >185**(1)
Water Quality Excellent Good Sufficient Poor/Immediate
Action

*Based on the 95" percentile; ** Based on the 90" percentile;

- WFor single sample appropriate action is recommended to be carried out once the
count for |IE exceeds 500 cfu/100 mL.:

- For classification purposes at least 12 sample results are needed spread over 3-4 bathing
seasons; Exceptions related to the assessment of monitoring data are outlined in Directive
2006/7/EC and Decision 1G.20/9, as detailed in the following section on assessment
outputs.-

- Reference method of analysis: 1SO 7899-2 based on membrane filtration technigue or any
other approved technique;

- Transitional period 4 years (starting by 1st January 2012).

Monitoring should allow the necessary statlstlcal data treatments, as well as time- trend evaluatlons
While considering the IMAP nested
a P theoosoranhicrensringsealesion presentatlon of the assessment flndlnqs %nestedrappteaeh)
sheuld-be-taken-into-account—However; the balance between data, locations and spatial resolution
should be carefully considered for coherence in areas{1-and-(2}, as Cl 21 this-Cemmen-tndicator-is

targely-(ifnot-entirely)-evaluatedassessed in coastal waters (3)-and-{(4):

Assessment of Bathing Water Quality Expected-assessments-outputs

For pathogenic microorganisms in bathing water, monitoring for the assessment of GES could be
carried out on a sub-regional and/or 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 and dilution effects).Distribution maps and short-term temporal

trend assessments {shert-perteds)-should are-also be utilized.envisaged-

Due to insufficient data reported in the IMAP Information System (IMAP 1IS), the full
implementation of the COP 19 recommendations on integrated assessments based on quality-
assured data was not possible. Consequently, the input related to the environmental assessment of
Common Indicator 21 (Cl 21) for the 2023 Mediterranean Quality Status Report (2023 MED QSR)
was developed upgrading the approach applied in the 2017 MED QSR. This approach combined
assessment results from nine Contracting Parties, as presented in the EEA 2020 State of Bathing
Water Quality report (https://www.eea.europa.eu/themes/water/europes-seas-and-
coasts/assessments/state-of-bathing-water/state-of-bathing-waters-in-2020), with the evaluation
of monitoring data reported for Cl 21 in IMAP Info System by five Contracting Parties.

The methodology used in the EEA’s 2020 assessment of bathing water quality followed the EEA
Guidelines for assessments under the Bathing Water Directive. This approach is consistent with the
requirements of Directive 2006/7/EC and IMAP Decision 1G.20/9. Specifically, bathing waters



https://www.eea.europa.eu/themes/water/europes-seas-and-coasts/assessments/state-of-bathing-water/state-of-bathing-waters-in-2020
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were classified based on the 90th or 95th percentile values derived from the 10910 normal
probability density function of microbiological data. Each monitoring location included a minimum
of 16 samples collected over four bathing seasons, with at least four samples per season.

Exceptions to this standard are outlined in Directive 2006/7/EC and Decision 1G.20/9. In brief,
assessments may be conducted using data from three bathing seasons if the bathing water is newly
designated or if significant changes have occurred that could affect its classification. The dataset
must still include at least 16 samples in such cases. Under special circumstances—such as when the
bathing season lasts no longer than eight weeks or when the site is located in a region with
particular geographical constraints—only 12 samples may be used (as stipulated in Annex 1V,
paragraph 2 of the Directive).

The Directive defines two key microbiological indicators: Intestinal enterococci (IE) and
Escherichia coli (E. coli), both measured in colony-forming units per 100 ml (cfu/100 ml). The final
classification of bathing waters is determined by the lower status of the two indicators. For instance,
if the water quality for IE is classified as "excellent” but the E. coli level is "poor," the overall
classification for the site is "poor."

The same methodology used in the EEA 2020 assessment of bathing water guality was applied to
the dataset reported in the IMAP Info System by three Contracting Parties, using intestinal
enterococci as the sole indicator. However, this methodology could not be applied to data from two
other Contracting Parties, as the required 16 data points over four consecutive bathing seasons were
not available. For these two Contracting Parties, classification was instead based on the geometric
mean calculated for each location. The geometric mean was chosen because it minimizes the impact
of outliers and is less affected by skewed data distributions compared to the arithmetic mean.

The table below compares the two methodologies.

Comparison between the methodology used by the EEA and the methodology used in present document for
the assessment of Bathing waters guality (ClI-21)

Assessment EEA Present assessment of IMAP CI 21*

methodology
Assessment Category Based on Intestinal enterococci Based on Intestinal enterococci (cfu/100

and Escherichia coli (cfu/100 mL)
mL)
Number of data points At least 16 Less than 16, depending on the CP
Number of monitoring 4 Less than 4, depending on the CP
years
Classification of station Percentile evaluation of the Geometric mean
log10 normal probability
density function

Further details are provided in the thematic bathing waters assessments and the 2023 MED QSR
Pollution Assessment.

Known gaps and uncertainties in the Mediterranean

Building on the significant progress made over recent biennia in standardizing monitoring practices
and advancing environmental assessment tools, it is essential to ensure a robust Good

Environmental Status (GES) assessment for Common Indicator 21 (CI 21). This requires
strengthening data reporting to enhance the reliability and confidence of the assessment. To apply




UNEP/MED WG.627/7/Rev.1
Page 102

Indicator Title

Common Indicator 21. Percentage of intestinal enterococci
concentration measurements within established standards (EO9)

the uniform assessment methodology consistently across the Mediterranean, a minimum of 16 data

points over four consecutive bathing seasons is required. This will significantly improve the

comparability and consistency of the assessment findings.
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