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Common Indicator: Ecological Objective 9: Contaminants cause no significant 
impact on 
coastal and marine ecosystems and human health; Common Indicator 17: 
Concentration of key harmful contaminants in biota, sediment or water 
 
Case Study title:  Levels and trends of Cadmium (Cd) and Zinc (Zn) bioaccumulation 
in Israeli Mediterranean coastal marine mollusks (Patella sp.) 
 
Author(s):  
Prof. Barak Herut, Israel Oceanographic and Limnological Research Institute (IOLR), 
Jack Silverman, Israel Oceanographic and Limnological Research Institute (IOLR), 
Shefer Edna, Israel Oceanographic and Limnological Research Institute (IOLR),  
Dror Zurel, PhD, Marine Monitoring and research Coordinator, Israel Ministry of 
Environmental Protection, Marine Environment Protection Division. 
 
 
1. Brief introduction  

Trace metal accumulation in marine organisms has been shown to be a useful bio-
indicator for the quality of seawater and sediments. Therefore, many monitoring 
programs have adopted this tool in order to follow long-term trends in water and 
sediment quality including the National Monitoring Program of the Israeli 
Mediterranean coast (Herut et al. 2016). The main objectives of this monitoring 
approach are to follow long-term trends, to identify pollution hotspots and then to 
assess the effectiveness of regulatory measures taken to improve water and 
sediment quality. During the period 1995-2012, trace metal levels were monitored on 
an annual basis in marine mollusks (Donax trunculus, Mactra stultorum, Patella sp. 
and Cellana rota) along the Mediterranean coast of Israel in polluted and unpolluted 
areas. Currently, trace metal loads into southern Haifa Bay are significantly lower 
compared to the early 2000s. In 1999, the fertilizer producing plant situated above 
the Qishon River started using phosphate rock imported from the Kola Peninsula 
instead of the local Negev rock, which has a significantly lower content of cadmium 
(Cd) and Zinc (Zn) by a mean factor of 15 (Figures 1-2). Together with 
implementation of effluent purification measures, Cd and Zn (and other heavy 
metals) loads to the Qishon River decreased by 95-98% during the period 1999-2002. 
 
 
2. Methodologies used for the collection and analysis of the data 

 
Specimens of the gastropods Pattela sp and Cellana rota were collected at sites in 
the southern part of Haifa bay, located at the northern part of the Israeli 
Mediterranean coast at Shemen Beach. All specimens were kept frozen at -200C until 
analysis. Prior to analysis, the specimens were thawed, rinsed in distilled water, and 
the long diameter of their shells was measured. After this, the soft tissue of each 
specimen was removed completely from the shell and weighed (wet weight) after 
taking care to remove particles adhering to the soft tissue. The whole soft tissue of 
the mollusks were used for analysis. The samples were then lyophilized/dry-frozen 
(about 10-20% dry matter depending on the species) and digested with concentrated 
nitric acid in Uniseal, Teflon-lined, high pressure decomposition vessels. From 2012 
onwards samples were digested in a Microwave oven (MarsX CEM). Until 1998 the 
solutions were analyzed for Cd and Zn using a Perkin –Elmer 1100B flame atomic 
absorption spectrophotometer and since with a Varian AA220 flame atomic 



absorption spectrophotometer. After 2012 samples were analyzed with Agilent flame 
spectrophotometer (280FS AA). Until 1998 the method detection limit (MDL), for Cd 
and Zn was 0.03 and 0.07 µg/g wet weight (wt.), respectively, and since 0.05 µg/g 
wet wt. Cd and Zn water and sediment samples were also taken at the Haifa Port 
entrance, about 1.5 km from Shemen Beach. 
 
 
3. Results of the Indicator Assessment 

 
The time series of Cd and Zn in Patella in southern Haifa Bay very likely reflect the 
effects of short and long duration of anthropogenic loading and sediment re-
suspension events (Figures. 1-2), demonstrating the sensitivity of these 
measurements. The time series’ for the period 1999-2012 of mean Cd levels (Figure 
1) display a variety of short and long term behaviors. From 1999-2001 Cd decreased 
by 80% from ~1 µg/g wet wt. in Shemen Beach (near Haifa Port entrance) samples. 
In  Shemen Beach, Cd began to increase in 2003 to a maximum of ~0.6 µg/g wet wt. 
in 2007 after which it varied with an average value of ~0.4 µg/g wet wt. Zn levels at 
Shemen Beach (Figure 2) decreased by about 50-60% relative to the levels measured 
in 2000 and then stayed relatively constant from 2004 onwards. During the period 
2005-2010 a coherent increasing and decreasing pattern of trace metal levels in 
Patella collected at Shemen Beach were observed, that peaked in 2008 and 
decreased to 2005 levels by 2010 (Figs. 1-2). Relative to 2005, the peak trace metal 
levels were higher by a factor of 3-6. These patterns of increase and decline 
coincided with the dredging works and construction of the Carmel B container 
terminal in Haifa Port that commenced in July 2005 and were completed in May 
2009. It is possible that continuous re-suspension of polluted sediments in Haifa Port 
throughout the period were the cause of this behavior. Clearly, these results 
demonstrate the sensitivity of these measurements and the importance of mitigation 
efforts during dredging operations. 
 

Figure 1. Time series of Cd load from: i) Qishon River industrial sources (grey triangles); ii) in 
sediments sampled at the Haifa Port entrance near Shemen Beach (orange circles);  and iii) 
mean levels in Patella specimens (blue diamonds) sampled at the nearby Shemen Beach 
station during the period 1994-2012. Data for Patella were extended backwards in time using 
data from Herut et al. (1999). 



 

Figure 2. Time series of Zn load from: i) Qishon River industrial sources (grey triangles); ii) Zn 
levels in sediments sampled at the Haifa Port entrance (orange circles); and iii) mean Zn 
levels in Patella specimens (blue diamonds) sampled at the nearby Shemen Beach station 
during the period 1994-2012. Data for Patella were extended backwards in time using data 
from Herut et al. (1999). 

 
 

4. Lessons learnt and/or recommendations  

Our observations support the basic assumption that bio-accumulation of trace 
metals in marine organisms is sensitive to the state of water and sediment quality. 
Furthermore, it appears that bio-accumulation is more sensitive to the effects of 
sediment re-suspension, which wasn’t correlated with high sedimentary trace metal 
levels. Thus, highlighting the importance of implementing mitigation measures 
during dredging operations as well as promoting the importance of contaminated 
sediments rehabilitation in ports and estuaries even after the cessation of external 
trace metal loading. This issue is of crucial importance considering the pending large 
scale dredging operations that usually take place as part of ports expansion project. 
 
 
5. References and web links  
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Common Indicator: EO 9: Contaminants cause no significant impact on coastal and 
marine ecosystems and human health; Indicator 17- Concentration of key harmful 
contaminants in biota, sediment or water. 
 
Case Study title:  Levels and trends of TriButyltin (TBT) in Israeli ports and marinas 
 
Author(s):  
Barak Herut,  Israel Oceanographic and Limnological Research Institute (IOLR) 
Dror Zurel, Marine Monitoring and research Coordinator, Israel Ministry of 
Environmental Protection, Marine Environment Protection Division. 
 
 
1. Brief introduction  

Organotin-based TriButyltin (TBT) antifouling paints were introduced in the mid-
1960s and their use increased unchecked for some decades. The harmful impacts of 
TBT contamination were first noticed in the late 1970s when reproductive failure and 
shell deformations affected shellfish farms. Since then, TBT and its degradation 
products, mono- (MBT) and dibutyltin (DBT), and triphenyltin (TPT), were recognized 
a most toxic materials intentionally introduced into the sea, and confirmed as 
harming a wide range of organisms. Due to its highly toxic effects on the marine 
environment, the use of TBT-containing paints has been banned worldwide. Due to 
its slow degradation, TBT and its derivatives (DBT, MBT) are very persistent in the 
marine environment. In frame of Israel's National Marine Monitoring Program in the 
Mediterranean Sea carried out by IOLR, TBT and its derivatives concentrations were 
measured in water and sediments at ports and marinas long the Mediterranean coast 
of Israel since the year 2001 (in sediments) and 2002 (in water). Based on the 
monitoring program first year’s results, in 2003 the Ministries of Environmental 
Protection and Transportation prohibited the use TBT antifouling paints within Israel 
and on Israeli vessels. Afterwards, in 2010, TBT containing antifouling paints were 
banned in Israel. 
 
 
2. Methodologies used for the collection and analysis of the data. 

 
Annual cruises were conducted with the R.V. Etziona at all ports and marinas along 
the Mediterranean coast of Israel (Fig. 1). Surface sediment samples (top 2 cm) were 
collected during 2001-2015 and surface water samples during 2002-2015. Sediments 
were sampled by a Van-veen grab (0.08 m2), stored in glass containers, frozen and 
lyophilized prior to analysis. Water was sampled with a peristaltic pump and 
transferred for butyltin analysis using Gas Chromatography – Flame Photometric 
Detector (GC/FPD) Krones method. The detection limit is 12 ng L-1 for TBT. 
 
 
3. Results of the Indicator Assessment 

 
In all ports and marinas the TBT concentrations in seawater show a decreasing trend 
between 2002 and 2011 (Fig. 2) and were below the detection limit during the last 5 
years (2011-2015). Similar trends were observed for DBT (Fig. 2) TBT concentrations 
dropped from >300 ng/L in 2004 at Haifa port to less than 12 ng/L after 2011. While 
a distinct phase-out trend was observed in the seawater, the organotins in the 



sediments are still relatively high with no clear trend (Fig. 3). Nevertheless, in some 
cases lower concentrations were recorded in the last years. However, the TBT/DBT 
ratio in several ports and marinas imply the presence of a “fresh” TBT source.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Location map of ports and marinas along the Mediterranean coast of Israel, in 
which sediment and seawater were sampled for organotin compounds. 

 

Figure 2. Long term trend (2002-2015) of TriButyltin (TBT) and dibutyltin (DBT) 
concentrations in surface seawater in ports and marinas along the Mediterranean coast of 
Israel. 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Long term trend (2001-2015) of TriButyltin (TBT) concentrations in surface 
sediments in ports and marinas along the Mediterranean coast of Israel. 

 
 

4. Lessons learnt and/or recommendations  

Relatively high levels of TBT in seawater and sediments at ports and marinas were 
detected in the past by the National Monitoring Program. The results successfully 
triggered a strict enforcement of the prohibition to use TBT antifouling paints within 
Israel and on Israeli vessels and later banning the use of TBT by law. This 
governmental environmental policy was successfully monitored and detected in the 
water phase while the sediments in some ports and marinas still contain relatively 
high levels of TBT. TBT is a persistent pollutant that degrades very slowly, and can be 
found in the sediment a long time after its use in the marine industry has been 
restricted. Degradation time of chemicals should be taken into account when 
considering use of the chemical in the marine environment.  
 
 
5. References and web links  

Herut B. and all scientific group of IOLR, National Institute of Oceanography (2016). 
The National Monitoring Program of Israel's Mediterranean waters – Scientific 
Report for 2015, IOLR Report H42/2016. 
 
Cohen Y. and Herut B. (2003). Pollution of TBT in ports and marinas. IOLR Report 
H28/2003. 
 
www.ocean.org.il 
 

  

http://www.ocean.org.il/


Common Indicator: Common Indicator 17. Concentration of key harmful 
contaminants measured in the relevant matrix (EO9, related to biota, sediment, 
seawater) 
 
Case Study title: Concentration of key harmful contaminants in sediments and 
Posidonia, Malta 
 
Author(s): 
Environment & Resources Authority 
 
 
1. Brief introduction  
 
In the context of implementation of the EU Water Framework Directive and the 
Barcelona Convention, a one-year monitoring programme for coastal waters was 
implemented as part of an ERDF1 funded project entitled ‘Development of 
Envrionmental Monitoring Strategy and Environmental Monitoring Baseline Surveys’ 
(2012 – 2013). This project generated a baseline dataset with the intention of 
providing a benchmark for long-term monitoring programmes and assessments. The 
monitoring processes covered hydromorphological, physicochemical and biological 
quality elements in coastal waters. 
 
The aim of this Case study is to give a brief overview of the results of the above 
specified project activities that can be used for assessment processesin relation to 
EO9 EcAp Common Indicator 17: Concentration of key harmful contaminants 
measured in the relevant matrix (related to biota, sediment, seawater). 
 
All monitoring stations are shown in Figure 1 below whilst sediment sample points 
and biota sampling points are shown in Figure 2 and 3 respectively. 
 

 
Figure 1. Representation of all of the sampling points 

                                                           
1ERDF 156: Developing National Environmental Monitoring and Infrastructure Capability 



 
Figure 2. Representation of the sediment sampling points 

 

 
Figure 3. Monitoring stations for contaminants in Posidonia oceanica 

 
 
 



2. Methodologies used for the collection and analysis of the data 
 
Contaminants in sediments.  
 
As part of the requirements of the EU Water Framework Directive, Malta has 
monitored substances included in the EU Environmental Quality Standards (EQS) 
Directive 2008/105/EC in relevant environmental matrices, including water column, 
sediments and biota. A number of priority substances established by EU Directive 
2008/105/EC which tend to accumulate in sediments, as well as substances of 
potential national concern to the water environment were monitored in superficial 
sediments collected from 17 selected sampling stations. These stations were 
sampled once in 2012 and two replicate samples were collected in order to execute 
and compare two different chemical analyses. 
 
Sediment samples were initially collected through a pilot survey carried out from 
29th May to 6th June 2012. Such pilot sampling was undertaken by divers who were 
able to undertake a detailed analysis of the morphology of the seabed. Following this 
pilot survey, the sediment sampling activities were conducted from 1st August to 
22nd August 2012 by means of a Van Veen grab sampler. Such equipment has been 
used with the support of a research vessel of about 12m and equipped with a crane 
and winch to allow the lowering of the grab into the sea. 
 
The Van Veen grab allows to sample up to approximately 60Kg of sediment; the 
sediment was then placed in a container of adequate size and sub-samples were 
immediately stored for analysis. A data sheet was prepared for each sampling point 
showing the coordinates of sampling, the lithology of the extracted material and the 
photographic documentation. 
 
The analytical methods used for mercury, cadmium and lead were: EPA 3051A 2007 
+ EPA 6020A 2007 
 
Contaminants in biota (Posidonia oceanica). 
 
The EU EQS Directive 2008/105/EC (prior to the amendments through Directive 
2013/39/EC) requires that hexachlorobenzene, hexachlorobutadiene and mercury are 
monitored in biota tissue by choosing the most appropriate indicator among fish, 
molluscs, crustaceans and other biota. The marine seagrass Posidonia oceanica was 
selected as a bio-indicator for the Maltese baseline. The use of Posidonia oceanica 
as a bioindicator for contaminants in biota was mainly due to the natural featuresof 
the seagrass (benthic, long-living) and also due to its distribution within coastal 
areas, which are generally exposed to anthropogenic impacts. These characteristics 
make Posidonia oceanica both prone to bioaccumulation and easy to collect, as 
required for the design of representative and cost-effective biomonitoring programs.  

 
Contaminants in Posidonia oceanica were monitored at 18 stations (see Figure 3). 
Within such stations, the seagrass was sampled once during the 12-month 
monitoring period. A pilot survey was undertaken in May/early June 2012. This pilot 
survey was followed by a baseline survey undertaken at the end of July/early August 
2012. 

 
During the surveys, a fixed number of orthotropic shoots of Posidonia oceanica were 
sampled at each of the stations. To ensure the robustness of the analysis, 12 shoots 



were collected from the central part of the seagrass bed at 14-17m depth for each 
station. The sampling was carried out in such a way to minimise any stress and 
further damage to the plant.  

 
After the sampling, the shoots were preserved at -20°C and shipped to an accredited 
laboratory where samples were kept frozen prior to the analysis. Seagrass shoots 
were then dissected in order to separate rhizomes from leaves and foliar basal parts. 
Approximately 300mg obtained from the part of interest (rhizome) were then 
singularly picked up and processed for the analysis according to the following 
standard procedures: UNI EN 15763:2010 (for Mercury); UNI EN 15662:2009 (for 
Hexachlorobenzene); EPA 5021A 2003 + EPA 8260C 2006 (for 
Hexachlorobutadiene). 

 
 

3. Results of the Indicator Assessment 
 

Concentration of chemicals in sediment. 
 
Malta has not yet established Environmental Quality Standards (EQS) for 
contaminants in sediments. Furthermore, no long-term data on contaminants in 
sediment is available to enable assessment of trends. Assessment of status was 
thus based on a comparison analysis between the measured values and the EQS’s 
established in Italy (Decreto n.56/2009). The Italian quality standards were derived 
on the basis of field and laboratory ecotoxicology data. References to EQSs hereafter 
are referring to the EQSs established by Italy.  

 
It has to be noted that while EQSs are expressed as annual averages, the results from 
one field sampling as in this case can give a good indication of pollutant 
concentrations. One survey a year is usually considered sufficient to determine the 
environmental quality of the sediments. 
 
The results for metals in sediment show EQS exceedances for mercury and lead at 
three monitoring points (CP04-1, CP06-1 and CP06-2). Lead, in particular, presents 
very high concentrations (more than 6 times the EQS) in the sediment taken from 
CP06-1 and CP06-2 whilst mercury is remarkably high (30 times the EQS) at the 
CP04-1 monitoring station. The concentrations of cadmium are generally below the 
EQS (0.3 mg/kg), although at monitoring points CP04-1, CP06-1 and CP06-2 
measured concentrations are very close to EQS for this metal. It should be noted that 
CP06-1 and CP06-2 are located within coastal water body MTC 106 which, prior to 
the operation of the Urban Waste Water Treatment Plant in the South of Malta, was 
subject to discharge of raw sewage. 
 
With respect to organic contaminants, high values of PAHs significantly above the 
EQS were measured in the Grand Harbour and Marsamxett harbour (monitoring 
points CN05-1, CN05-2 and CP05). The monitoring points CN05-2 and CP05 within 
this harbour area measured the highest PAHs concentrations. 
 
The concentrations of contaminants in sediments (see Table 1 and Figure 4) were 
compared to the IMAP Assessment Criteria. In accordance with the assessment 
undertaken the concentrations of most contaminants are below the IMAP 
Assessment Criteria Values (COP18 Decision) except for 3 out of 17 monitoring 
stations for lead, mercury and cadmium. It should be noted that while cadmium 



levels at the three monitoring stations were below EQSs established by Italy, such 
levels exceeded the IMAP assessment criteria. 
 
Table 1. Concentrations of contaminants in sediments compared to the IMAP 
Assessment Criteria 

Heavy metal IMAP Sediments BAC 
level (μg/kg d.w.) 

Number of sampling 
stations where 
exceedences occur (out 
of 17 stations) 

Cadmium 150 3 sampling stations 
Mercury 45 6 sampling stations 
Lead 30 000 3 sampling stations 

 
 

 
Figure 4. Comparison of Mercury concentrations in biota among Maltese coastal waters 
(marked in blue) and Mediterranean reference sites (green, yellow and red). 

 
These results indicate that there are four substances which may be of concern in 
Maltese sediments: mercury, lead, cadmium and PAHs. Such contaminants are 
restricted to coastal waters which were either subject to discharge of raw sewage 
prior to the operation of urban waste water treatment plants, or constitute harbour 
areas. Such pressures on coastal waters have been or are being addressed through 
targeted management measures.  

 
Contaminants in biota (Posidonia oceanica). 
  
The Environmental Quality Standards for the contaminants analysed in Posidonia 
oceanica cannot be directly applied, since the EQSs refer to higher trophic levels. For 
this reason, the reference values for the Maltese scenario were determined after 
comparison between the analytical results obtained from the impacted areas during 
the whole survey and other zones where pollution is judged to be scarce (pristine 
areas). The identification of pristine areas along the Maltese coast was based on 
specific literature data together with the analytical judgment of expert personnel. 
Further to this, analytical data obtained from Maltese areas were compared to 
“blank” measurements from marine zones belonging to other European countries, 
that are generally considered as pristine areas, such as Haute-Corse (Northern 



Corsica) (see e.g. Biasi et al., 2009; Pergent-Martini, 1994; Pergent-Martini, 1998), as 
well as mean values collected along the Italian coast (Costantini et al., 1991). 
 
The results seem to indicate a substantial homogeneity among the different stations 
with respect to the organic xenobiotic compounds hexachlorobenzene 
(<0.0001mg/Kg) and hexachlorobutadiene (<0.01 mg/Kg), which are either absent or 
lower than the detection concentration. 
 
Measured concentrations of mercury in Posidonia were compared to two different 
types of reference values, namely, mean values collected along Mediterranean coast 
from mild to high impacted areas, and measurements from marine zones that are 
generally considered to be relatively ‘pristine’ areas (reference sites). The levels of 
mercury in Posidonia oceanica in Malta are comparable with those from the 
reference sites and lower with respect to both mild and heavily impacted sites. 
Therefore, mercury levels in biota are of lower concern than in the other 
environmental matrices.  
 
Mercury levels in biota could not be compared with IMAP Assessment Criteria Values 
(COP18 Decision) since Malta did not use fish or mussels as bioindicators. The 
marine seagrass Posidonia oceanica was confirmed as a suitable bioindicator for 
Maltese coastal waters up to 40m depth. However, for biota sampling at greater 
depths, it is necessary to rely on alternative biological species. Monitoring 
programmes have been amended to include a wider spectrum of biota species that 
needs to be monitored.  
 
 
4. Lessons learnt and/or recommendations 
 
The 2012-2013 data identifies mercury, lead, cadmium and polyaromatic 
hydrocarbons as pollutants of concern in Maltese coastal sediments. Exceedances 
of the concentrations of heavy metals to Assessment Criteria were restricted to three 
sampling stations within coastal areas. One of these coastal stretches was subject 
to discharge of untreated urban waste water in the past, hence contamination can be 
related to such activity. Exceedances in PAHs on the other hand can be attributed to 
harbour activity.  
 
Although this data was generated by a one-off survey and further long-term 
monitoring data is required to assess trends, it points towards the need for managing 
the input of specific contaminants in the marine environment. Management 
processes in relation to urban waste water treatment and harbour activity are already 
in progress as part of related EU and regional policy, including the Barcelona 
Convention, however the need for better understanding between levels of 
contaminants in the marine environment and sources is key to effective 
management processes. The link between contamination in water and sediment 
could also shed light in this regard.  
 
For example, mercury concentrations were not only high in the sediment matrix but 
also in the water column. Mercury contamination in the surface waters occurs not 
only where there is a high mercury contamination in sediments (sites CP04-1, CN05-
1, CP06-1 and CP06-2) but also where the mercury concentrations in the sediments 
were low. After analysing the specific location of the points which show a high 
concentration of mercury, it could be seen that CP04-1 is close to an important urban 



area and that CP06-1 and CP06-2 are close to a waste water treatment plant; hence 
the high concentrations could be attributed to urban emissions from combustion 
activities in CP04-1 and discharge of domestic sewage in CP06-1 and CP06-2. 
However transboundary sources (such as atmospheric deposition and 
Mediterranean hydrographical transportation from Mediterranean states) could also 
have a part to play in contributing to the presence of mercury all around Maltese 
coastal waters. There is therefore a need to investigate potential mercury sources at 
a regional scale and look further into the potential contribution of transboundary 
sources. Any identified potential contributor would have to be attested by long-term 
monitoring data. 
 
The Programme of Measures in Malta’s Second Water Catchment Management Plan 
put forward by Malta pursuant to the EU WFD processes and as part of Malta’s 
National Action Plan under the Barcelona Convention Pollution from Land-Based 
Sources and Activities (LBS) Protocol, includes measures to address significant 
management issues as identified for Maltese coastal waters, including chemical 
quality of coastal waters. Such actions address:  
 
▪ the regularization of industrial discharges,  
▪ the knowledge gaps pertaining to the role of hydrological catchments as a 

pathway and contributor to contaminants,  
▪ the need to enhance knowledge on the sources of contaminants of concern and 

the hydrographic characteristics of the marine environment beyond Malta’s 
waters  

▪ the need to control and investigate cumulative impacts in particular stretches of 
coastal water bodies (including cumulative impacts of discharges) 

In conclusion, links between levels of contaminants with sources/activities are 
considered key to elaborate effective management processes in the marine 
environment. In this regard, the importance of having an inventory/baseline budget of 
emissions, discharges and losses in the marine environment becomes even more 
pertinent Regional cooperation is also important noting the possibility of 
transboundary sources of pollution. Monitoring needs to be sustained to achieve 
long-term data that would enable the establishment of EQSs or assessment criteria 
as well as assessment of trends. In addition, monitoring programmes should 
constitute living documents which are updated to reflect emerging needs on the 
basis of improved knowledge.  
 
 
5. References and web links 

 
 Water Catchment Management http://era.org.mt/en/Pages/Water-Catchment-
Management-Plan.aspx 
 
 Reports on Water Quality Monitoring: http://era.org.mt/en/Pages/Reports-on-Water-
Quality-Monitoring.aspx 
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Indicateur commun 21 (OE9): Pourcentage de relevés de la concentration 
d’entérocoques intestinaux se situant dans les normes instaurées 

 
Titre de l'étude de cas: Surveillance de la qualité des eaux des baignade des plages 
du Maroc 
 
Auteur (s) : Laboratoire National des Etudes et de Surveillance de la Pollution 
relevant du Secrétariat d’Etat chargé du Développement Durable en collaboration 
avec la Direction des Ports et du Domaine Publics Maritime relevant du Ministère de 
l’Equipement, du Transport, de la Logistique et de l’Eau ; avec l’appui de la Fondation 
Mohammed VI pour la Protection de l’Environnement. 

 
 

1. Introduction 

Le Maroc a le privilège de disposer de deux façades maritimes méditerranéenne et 
atlantique qui s’étalent sur 3500 Km; c’est ainsi que la politique nationale concernant 
les eaux de baignade revêt une importance confirmée au fil des saisons balnéaires, 
puisqu’elle permet de protéger le grand public des pollutions qui surviennent de 
façon accidentelle ou chronique à l’intérieur des abords des zones de baignade. 
Convaincu que la qualité des eaux de baignade constitue un atout important pour le 
développement du tourisme balnéaire, les pouvoirs publics ont adopté un 
programme national pour assurer la surveillance de la qualité des eaux des baignade 
des plages du Maroc. Ce programme national est mené conjointement depuis 2002 
suivant un protocole d’accord conclu entre les 2 départements ministériels.  

 
 

2. Méthodologies 

  
Le nombre de plages objet du Programme National de Surveillance évolue depuis 
plusieurs années il est passé de 18 en 1993 à 161 plages en fin 2016. Cette évolution 
du nombre des plages marocaines surveillées sont illustrées dans le graphique ci-
dessous. 
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Ainsi, le tableau ci-dessous donne la répartition régionale des plages du Royaume avec 
les stations de prélèvements et de surveillance:  
 

Régions Nombre de plages 
Nombre de 

stations 
Nombre de 

Prélèvements 

Orientale 11 26 252 

Tanger Tétouan El 
Hoceima 

58 150 1484 

Rabat-Salé-Kenitra 18 46 459 

Casablanca - 
Settat 

36 111 1110 

Marrakech - Safi 10 30 300 

Souss-Massa 12 41 410 

Guelmim-Oued 
Noun 

7 15 150 

Laâyoune- Saguia 
Al Hamra 

5 8 78 

Dakhla-Oued Ed 
Dahab 

4 4 40 

Total à l’échelle 
nationale 

161 431 4283 

N.B: La zone Méditerranéenne comprend 48 plages 
 

 

La liste des points de surveillance ainsi que les sites de surveillance sont choisis en 

fonction de l’importance de la fréquentation, de la nature des lieux (relief, forme du 

rivage) et des risques particuliers de pollution pouvant exister (rejet d’eaux usées, 

embouchures de rivières, ports, etc.).  

 

L’évaluation de la qualité des eaux de baignade du littoral marocain se fait chaque 

année du mois de mai jusqu’au Septembre avec une fréquence de prélèvement 

bimensuelle et porte sur l’analyse des paramètres microbiologiques applicables et 

mentionnés par la directive 76/160/CEE et transcrite par la norme marocaine de la 

qualité des eaux de baignade. 

 

La présence de ces germes dans l’eau témoigne de la contamination fécale des 
zones de baignade. Ils constituent ainsi un indicateur du niveau de pollution par des 
eaux usées et laissent suspecter par leur présence, celles de germes pathogènes. 
Plus ils sont présents en quantité importante, plus le risque sanitaire augmente. 
 
Durant la saison balnéaire, chaque résultat est interprété par rapport à la norme 
marocaine NM 03.7.200. Les informations relatives à la qualité des eaux de baignade 
des sites surveillés, sont portées à la connaissance du public par l’affichage régulier 
(périodique), au niveau de chaque plage, d’un bulletin d’information. 

 

 

 

 

 



 

➢ VG : valeurs recommandées pour la détermination de la qualité des eaux  

➢ VI : valeurs maximales admissibles pour juger la qualité des eaux de 

baignade  

 

Les eaux de baignade sont classées selon les catégorisés suivants :   

 
Eaux de classe A Eaux de classe B 

• Au moins 80% CF ≤ aux VG (100/100ml) ; 
• Au moins 95% des résultats CF ≤ VI 

(2000/100ml) 

• Au moins 90%des résultats en SFVG 
(100/100ml). 

L'eau est de qualité moyenne lorsque le 
nombre impératif fixé par la directive CF    est 
respecté dans au moins 95% des 
prélèvements.  

Les eaux classées en catégorie A ou B sont conformes à la baignade 

Eaux de classe C Eaux de classe D 

L'eau des points de surveillance pour 

laquelle la fréquence de dépassement du 5% 

≤ VI (CF) ≤ 33,3%.   

Les conditions relatives au VI pour les CF sont 
dépassées au moins une fois sur trois. 

 Les eaux classées en catégorie C ou D ne sont pas conformes à la baignade 

 
 
Aussi, depuis l’adoption de la nouvelle norme NM ; 03.7.199, transposée de la 
Directive Européenne 2006/7/CE ; les eaux de baignade sont classées également 
conformément aux valeurs prescrites suivantes: 
  

  
Entérocoques intestinaux 

 
P95<100 P95>100 

P95<200 
P95>200 
P90<185 

P90>185 

E
sc

h
e
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ch

ia
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o
li 

P95<250 Excellente Bonne Suffisante Insuffisante 

P95<500 
P95>250 

Bonne Bonne Suffisante Insuffisante 

P95>500 
P90<500 

Suffisante Suffisante Suffisante Insuffisante 

P90>500 Insuffisante Insuffisante Insuffisante Insuffisante 

 
 
 

Paramètres 
microbiologiques 

Valeurs guides(VG) 
UFC/100ml 

Valeurs impératives  
(VI) 

 UFC/ 100ml 

Coliformes fécaux (CF) 100 2000 

Streptocoques 
fécaux(SF) 

100 400 



3. Résultats de l'évaluation 

 

Evolution du nombre des plages  

 
Le nombre de plages surveillées est passé de 18 en 1993, puis à 79 en 2002, et à 161 
plages en 2017: 48 plages sur la façade méditerranéenne et 113 plages sur la façade 
atlantique. Le nombre de stations surveillées par les deux Ministères est 431 
stations, qui ne cessent d’augmenter au fil des années. 
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Au titre 2016, Sur les 430 stations de prélèvements, qui ont fait l’objet d’un nombre 
suffisant de prélèvements pour le classement, 421 stations (soit 97,91%) ont été 
déclarées de qualité microbiologique conforme aux exigences de la norme des eaux 
e baignade NM. 03.7.200 transposée de la Directive Européenne (76/160/CEE. 
 
La quasi-totalité des 9 stations (soit 2.09%), déclarées non conformes pour la 
baignade lors de cette saison, subissent l’influence des rejets d’eaux usées et 
connaissent une forte concentration de baigneurs, conjuguées à l’insuffisance des 
infrastructures d’hygiène. 
 

A+B 97,91%

C+D 2,09%

97,91 %

2,09 %

A+B

C+D

Classe A 35,81%

Classe B 62,09%

Classe C 2,09% 35,81%

62,09%

2,09%

Classe A

Classe B

Classe C

 
 



Parmi les 430 stations, 283 stations ont fait l’objet d’une analyse simultanée selon 

les normes NM 03.7.200 et NM 03.7.199 (transposée de la Directive Européenne 

2006/7/CE). Les taux de conformité respectifs sont donnés ci-après: 

 

• Classification selon NM 03.7.200 96,82% conformes 3,18% non conformes; 

• Classification selon NM 03.7.199 80,21% conformes et 19,79% non 

conformes. 

 

Avec 16,61% de stations ayant subi une dégradation en passant de la NM 03.7.200 à 

la NM 03.7.199. 

 

4. Recommandations: 

 

Malgré les efforts déployés pour l’amélioration de la qualité des eaux de baignade, 

notamment par les actions d’assainissement, de sensibilisation, de gestion des 

plages; il faut noter que pour les plages, qui connaissent encore des problèmes de non-

conformité, les recommandations suivantes sont proposées pour améliorer 

davantage la qualité des eaux des plages marocaines: 

 

➢ Opter pour le traitement les eaux pluviales avant rejet en mer; 

➢  Mettre en place les mesures de résilience pour faire face aux impacts des 

changements climatiques; 

➢ Dépolluer les cours d’eau et encourager la réutilisation des eaux usées. 

➢ Renforcer les plages en infrastructures d’hygiènes et procéder au nettoyage du 

sable même en dehors de la période estivale. 

➢ Les activités pratiquées sur la plage doivent être encadrées en matière de 

gestion des eaux polluées et des déchets solides (sports nautiques, 

restaurations, activités équestres et camelines). 

➢ Accélérer l’élaboration des normes de rejets industriels en mer. 

➢ Aucun rejet industriel ne doit être déversé en mer sans traitement préalable. 

➢ Le phénomène de réchauffement climatique contribue à l’apparition dans les 

côtes marocaines de méduses et même de physalies. A cet effet, il y a lieu de 

renforcer les programmes de surveillance de cette espèce en coordination 

avec les communes littorales pour la protection des baigneurs. 
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