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THE SWIM AND H2020 SUPPORT MECHANISM PROJECT
(2016-2019)
The SWIM and H2020 SM is a Regional Technical Support Program, funded by the European
Commission, Directorate General (DG) NEAR (Neighborhood and Enlargement Negotiations),

that

includes the following Partner Countries (PCs): Algeria, Egypt, Israel, Jordan, Lebanon, Libya, Morocco,
Palestine, [Syria] and Tunisia. However, in order to ensure the coherence and effectiveness of Union
financing or to foster regional co-operation, eligibility of specific actions will be extended to the Western
Balkan countries (Albania, Bosnia Herzegovina and Montenegro), Turkey and Mauritania. The Program
is funded by the European Neighbourhood Instrument (ENI) South/Environment. It ensures the
continuation of EU's regional support to ENP South countries in the fields of water management, marine
pollution prevention and adds value to other important EU-funded regional programs in related fields, in
particular the SWITCH-Med program, and the Clima South program, as well as to projects under the EU
bilateral programming, where environment and water are identified as priority sectors for the EU cooperation. It complements and provides operational partnerships and links with the projects labelled by
the Union for the Mediterranean, project preparation facilities in particular MESHIP phase II and with the
next phase of the ENPI-SEIS project on environmental information systems, whereas its work plan will be
coherent with, and supportive of, the Barcelona Convention and its Mediterranean Action Plan.
The overall objective of the Program is to contribute to reduced marine pollution and a more sustainable
use of scarce water resources. The Technical Assistance services are grouped in 6 work packages:
WP1. Expert facility, WP2. Peer-to-peer experience sharing and dialogue, WP3. Training activities, WP4.
Communication and visibility, WP5. Capitalizing the lessons learnt, good practices and success stories
and WP6. Support activities.
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1 GENERAL INTRODUCTION
Marine litter -any persistent, manufactured or processed solid material discarded, disposed of or
abandoned in the marine and coastal environment- is globally acknowledged as a major societal
challenge of our times due to its significant environmental, economic, social, political and cultural
implications. Marine litter negatively impacts coastal and marine ecosystems and the services they
provide, ultimately affecting people’s livelihoods and well-being.
Marine litter related information in the Mediterranean, remains limited, inconsistent and fragmented,
however it is widely accepted that it is one of the most affected seas by marine litter worldwide. Effective
measures to tackle marine litter in the region are seriously hampered by the lack of reliable scientific
data. Within this context the need for accurate, coherent and comparable scientific data on marine litter in
the Mediterranean countries is evident in order to set priorities for action and address marine litter
effectively, thus ensuring the sustainable management and use of the marine and coastal environment of
the region.
Within the framework of the SWIM-H2020 SM Morocco has asked for an Expert Facility Activity (EFHMO-4) in order to assess marine litter in the Moroccan coastline and come up with targeted management
options. This activity will support the implementation in Morocco of the obligations and measures relevant
to the Regional Plan for Marine Litter Management in the Mediterranean of the Barcelona Convention
and will contribute to Integrated Coastal Zone Management (ICZM) within the framework of the
implementation of the regional ICZM Protocol of the Barcelona Convention. More specifically, the action
will support Morocco in: integrating marine litter measures into the LBS National Action Plan in line with
Article 7 of the Regional Plan; assessing marine litter in the Moroccan coastline in line with Article 11 of
the Regional Plan; designing a marine litter monitoring programme in line with Article 12 of the Regional
Plan; supporting the implementation of the Regional Plan through technical assistance and capacity
building in line with Article 15 of the Regional Plan.
The assessment of marine litter in the Moroccan coastline and the proposed management options based
on the results would trigger positive changes in the design and implementation of the relevant national
institutional, policy and regulatory frameworks, which should incorporate marine litter prevention and
reduction measures. Furthermore, it will strengthen the regional coherence and cooperation in
approaches to marine pollution prevention and control, and sustainable waste management. The areas
addressed/covered by the proposed activity include a study/assessment, technical assistance and
capacity building.
The overall Activity entails the following tasks:


Task 1: Carry out marine litter pilot surveys (including a workshop) on the Moroccan coast in the
coastal areas of the Tangier-Tétouan-Al Hoceima region (with the participation of stakeholders from
the Rabat-Salé-Kénitra region).
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Task 2: Carry out awareness raising actions on marine litter (in combination with task 1).



Task 3: Develop a plan of action to reduce marine litter in the coastal areas of the Tangier-TétouanAl Hoceima region (and the Rabat-Salé-Kénitra region).

2 AIM AND SCOPE OF THIS DELIVERABLE
Beach litter surveys can help assess the potential harm to the environment caused by marine litter and
can also enhance our knowledge on sources (Galgani et al., JRC, 2013). Even though beach surveys for
macro-litter (items > 2.5 cm) assessment are the most common mode of marine litter monitoring in the
Mediterranean, there are still hindrances with regards to the interpretation and comparison of the
obtained results due to the different methodological approaches.
This document presents the results and findings of the pilot beach litter surveys that were carried out on
the Moroccan coastline in the coastal areas of the Tangier-Tétouan-Al Hoceima region. This document
fills in the knowledge gaps with regards to marine litter found on Moroccan beaches and provides fit-forpurpose data for the effective management of marine litter in the Mediterranean. Furthermore, this
documents reflects the outcome of one of the very few efforts in Morocco to collect in a consistent and
scientifically sound way data for Common Indicator 22 of the Barcelona Convention Integrated Monitoring
and Assessment Programme of the Mediterranean Sea and Coast and Related Assessment Criteria
(IMAP – Decision IG.22/7).

3 DEFINITIONS AND POLICY CONTEXT
Within this document marine litter is defined as any persistent, manufactured or processed solid material
discarded, disposed of or abandoned in the marine and coastal environment. Marine litter can be
classified in size classes as follows: macrolitter referring to items above 25mm in the longest dimension;
mesolitter from 5mm to 25 mm; and microlitter from 1μm to 5mm. Sometimes the later size class is
further broken down to large microplastics from 1mm to 5 mm and small microplastics from 1μm to 1mm.
The main legislative frameworks related to marine litter in the Mediterranean are: the Barcelona
Convention Regional Plan for Marine Litter Management in the Mediterranean (UNEP/MAP IG.21/9) and
the Ecosystem Approach (COP19 IMAP Decision IG.22/7); the EU Marine Strategy Framework Directive
(2008/56/EC, 2010/477/EC, 2017/848/EC) and the EU Plastics Strategy (COM(2018)).
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Figure 1. The Marine Litter Ecological Objective and the respective Indicators within the framework of
the Barcelona Convention Ecosystem Approach and the Integrated Monitoring and Assessment
Programme.
Marine Litter and the Barcelona Convention Ecosystem Approach
Ecological Objective 10 (EO10): Marine and coastal litter do not adversely affect the coastal and
marine environment.
IMAP Common Indicator 22:
Trends in the amount of litter washed ashore and/or deposited on coastlines (including analysis of its
composition, spatial distribution and, where possible, source).
IMAP Common Indicator 23:
Trends in the amount of litter in the water column including micro plastics and on the seafloor.
IMAP Candidate Indicator 24:
Trends in the amount of litter ingested by or entangling marine organisms focusing on selected
mammals, marine birds, and marine turtles.

Figure 2. The Marine Litter Descriptor, Criteria, and respective Indicators within the framework of the EU
MSFD.
Marine Litter within the EU MSFD
Properties and quantities of marine litter do not cause harm to the coastal and marine
environment (Descriptor 10)
Criteria D10C1 - Primary:
The composition, amount and spatial distribution of litter on the coastline, in the surface layer of the
water column, and on the seabed, are at levels that do not cause harm to the coastal and marine
environment.
 amount of litter washed ashore and/or deposited on coastlines, including analysis of its
composition, spatial distribution and, where possible, source (10.1.1)
 amount of litter in the water column (including floating at the surface) and deposited on the
seafloor, including analysis of its composition, spatial distribution and, where possible, source
(10.1.2)
Criteria D10C2 - Primary:
The composition, amount and spatial distribution of micro-litter on the coastline, in the surface layer of
the water column, and in seabed sediment, are at levels that do not cause harm to the coastal and
marine environment.
 amount, distribution and, where possible, composition of microparticles (in particular
microplastics) (10.1.3)
Criteria D10C3 - Secondary:
The amount of litter and micro-litter ingested by marine animals is at a level that does not adversely
affect the health of the species concerned.
 amount and composition of litter ingested by marine animals (10.2.1)
Criteria D10C4 - Secondary:
The number of individuals of each species which are adversely affected due to litter, such as by
entanglement, other types of injury or mortality, or health effects.
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4 METHODOLOGICAL APPROACH
4.1

Survey areas

The beach litter surveys were carried out on beaches located in five sites along the Mediterranean
coastline of Morocco, namely the sites of Qued El Marsa, Tres Pedras, Amsa, Targha and Kaa Asraas
(Fig. 3-4, Tab. 2). A pool of eleven sites were considered for the selection of the survey sites and based
on their fiches and special characteristics the aforementioned five sites were chosen to be investigated in
order to ensure a wider coverage of the coastline and also to vary in terms of: (i) distance from
neighbouring town, harbour, river outflow, shipping lane, etc.; (ii) prevailing sea currents, prevailing
winds, beach orientation, beach substrate type, slope, size, etc.; and (iii) usage of the beach or the
surrounding area, such as tourism and recreational activities, agriculture, industrial activities, etc.
Three sets of surveys were performed in each site; from mid-June to mid-July 2018 (summer surveys),
from mid-September to mid-October 2018 (autumn surveys) and from mid-November to mid-December
2018 (winter surveys). A total of 30 beach transects were surveyed, which extended over a distance of
2

3,000m and covered an area of 125,550m .

Figure 3. Map with the surveyed beaches.
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The beaches surveyed, depending on their level of development and urbanization, were classified into
four major categories: urban; semi-urban; semi-rural; remote/natural (Table 1). This classification was
chosen after a literature review on existing beach classification approaches and the selected approach
(Semeoshenkova et al., 2016) was somewhat refined and optimized by adding the last category for
remote/natural beaches in order to describe all types of beaches investigated. The majority of the
surveyed sites were classified either as semi-urban or semi-rural, while only one beach could be
characterised remote/natural (Table 2).

Table 1. Beach type classification modified from Semeoshenkova et al., 2017.
Environment

Accessibility

Habitation,
accommodation

Services and
facilities

Urban

Located in front of
urban areas, with a
wide range of wellestablished public
services (banks,
shopping areas,
business districts, etc.)

Accessible by
both public and
private
transport.

Large population
and large-scale
residential
accommodation
units and tourist
accommodation.

Extensively
developed range of
services and
facilities provided to
beach users.

Semi-urban

Located in the
surroundings of the
main urban areas,
adjacent or within a
small coastal town with
small scale community
services.

Accessible by
both public and
private
transport.

Semi-rural

A semi-rural
environment, located
in the surroundings of
a small town or village
with the predominance
of natural elements
and absence of
community services.

Usually is
accessible by
private
transport or
only by
walking.

Remote /
natural

A remote and natural
environment, located
quite far from small
towns or villages, the
predominance of
natural elements and
absence of community
services.

Accessible
only via private
transport or by
walking.

LDK Consultants Engineers & Planners SA

Small residential
population and
large number of
users during the
bathing season;
different tourist
accommodation
(hotels, B&B,
camping).
Presence of very
small residential
population, or its
absence. Housing
and tourist
accommodation is
limited, usually
temporary or
absent.
Absence of
residential
population,
housing or tourist
accommodation.

A full range of
services and
facilities provided to
beach users.

If there is a
presence of tourist
accommodation
units, there might
be a limited number
of services and
facilities.

Total absence of
services and
facilities.
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Qued El Marsa

Tres Pedras

Amsa

Targha

Kaa Asras
Figure 4. Photos of the surveyed sites (photos credit: Thomais Vlachogianni).

LDK Consultants Engineers & Planners SA

Page 13

Sustainable Water Integrated Management and Horizon 2020 Support Mechanism
This Project is funded by the European Union

Table 2. Key characteristics of the surveyed beaches.
Qued El
Marsa

Tres
Pedras

Amsa

Targha

Kaa Asras

Beach typology

Semi-rural

Semi-urban

Semi-urban

Remote /
natural

Semi-urban

Beach length

0.9 km

2 km

1.3 km

1.5 km

3.9 km

Substrate type

Sand

Sand

Sand

Sand

Small pebbles

Number of visitors per
day (max)

1,000

20,000

12,000

4,000

6,000

Accessibility via public
means of transportation

No

Yes

Yes

Yes

Yes

Availability of trash bins

Yes
(insufficient)

Yes
(every 20 m)

Yes

Yes
(insufficient)

Yes
(9 units)

Availability of toilets

No

Yes
(12 units)

Yes
(4 units)

Yes
(8 units)

No

Availability of
environmental
awareness raising signs

No

Yes

No

No

Yes

Beach cleaning

Yes
(manual)

Yes
(mechanical)

Yes
(manual)

Yes
(manual)

Yes
(manual)

Presence of wastewater
discharge points

No

No

No

No

No

Presence of river
outflow

No

No

Yes
(Oued Amsa)

Yes
(Oued Tragha)

Yes
(Oued Kaa
Asress)

27,600

20,100

22,200

14,250

41,400

2

Surveyed area (m )

4.2

Survey method

All beach litter surveys were performed in line with the guidelines described in the EU MSFD TG10
“Guidance on Monitoring of Marine Litter in European Seas” (Galgani et al., 2013) and the “IMAP
Monitoring and Assessment Methodological Guidance on EO10” (UN Environment/MAP, 2016).
The survey sites were selected taking into consideration the following criteria: they had a minimum length
of 100 meters in order to allow a fixed 100-metre stretch to be surveyed; they were characterized by a
low to moderate slope (~1.5-4.5°); they had clear access to the sea (not blocked by breakwaters or
jetties); they were accessible to survey teams throughout the year. In each survey, the sampling unit
used was a 100-metre stretch from the strandline to the back of the beach (Fig. 5). The back of the
beach was identified using coastal features such as the presence of vegetation, dunes, cliff base, road,
fence or other anthropogenic structures such as seawalls (either piled boulders or concrete structures).
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Two (2) sections of a 100-metre stretch on the same beach were monitored, separated at least by a
distance of 50m. During the surveys, all macroscopic beach litter items larger than 2.5cm in the longest
dimension were collected, counted and categorized in accordance with the ‘MSFD TG10 Master List of
Categories of Litter Items’ (Annex I).

Figure 5. The sampling unit.

The macro-litter density was calculated as follows (Lippiatt et al., 2013): CM = n / (w * l), where C M is the
2

density of litter items per m ; n is the number of litter items recorded; w and l are the width and length of
the sampling unit, respectively. The number of items per 100-metre stretch was also calculated. The
beach cleanliness was assessed through the Clean Coast Index (CCI) (Alkalay et al., 2007): CCI = CM *
2

K, where CM is the density of litter items per m ; and K is a constant that equals to 20. According to the
CCI scale: values from 0-2 indicate very clean beaches, 2–5 clean, 5–10 moderately clean, 10–20 dirty
and > 20 extremely dirty.
The attribution-by-litter type method was used to determine the sources of marine litter (Tudor and
Williams, 2004). Within the present study, the assignment of specific sources to each litter item found
was made in line with the approach described by Vlachogianni et al., 2018. The sources of marine litter
were classified into eight major categories: (1) shoreline, including poor waste management practices,
tourism and recreational activities; (2) fisheries and aquaculture; (3) shipping; (4) fly-tipping; (5) sanitary
and sewage-related; (6) medical related; (7) agriculture; (8) non-sourced.
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5 RESULTS AND FINDINGS
5.1

Abundance of marine litter

On the 5 sites surveyed a total of 13,078 items were recorded, removed and classified. Items varied
widely in abundance and types. The average litter density was calculated to be 436 items/100m ranging
from 181 items/100m to 997 items/100m. As shown on Figure 6, the highest litter density of 997
items/100m was recorded in the beach of Tres Pedras, followed by a density of 374 items/100m
recorded in Kaa Asras and a density of 345 items/100m recorded in Amsa. Lower litter densities were
recorded in Qued El Marsa with 283 items/100m and Targha with 181 items/100m.
2

The average litter density was calculated to be 0.12 items/m . The abundance of litter items expressed in
2

2

items/m was found to be the highest in Tres Pedras with a density of 0.30 items/m (997 items/100m).
The second highest abundance of litter items was recorded at Amsa with the average number of items
2

2

being 0.09 items/m (345 items/100m), followed by Targha with 0.08 items/m (181 items/100m). The
lowest abundances of litter items in terms of items per square metre were found on the beaches of Qued
2

2

El Marsa with 0.06 items/m (283 items/100m) and Kaa Asras with 0.05 items/m (345 items/100m).

1200

1000

997

800

600
374

400

345
283
181

200

0
TRES PEDRAS

KAA ASRAS

AMSA

QUED EL MARSA

TARGHA

Figure 6. The average density of litter items recorded in the 5 surveyed beaches, assessed in number of
items per 100-metre stretch.
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The Clean Coast Index classified Tres Pedras as ‘Moderately clean’ with CCI value 6, while all the rest of
the beaches ranked as ‘Very clean’ with the following CCI values: Amsa (CCI: 1.9), Targha (CCI: 1.5),
Qued El Marsa (CCI: 1.2) and Kaa Asras (CCI: 1.1).

5.2

Composition of marine litter

The marine litter items recorded were classified into 8 major groups of material types on aggregated
basis (Fig. 7-8). The vast majority of litter items (82%) were made out of artificial polymer materials, a
category of litter dominant on beaches all over the world. The second most abundant group of litter items
found was cloth/textile (7%). Items made of metal and paper accounted for 5% and 4% respectively,
while processed wood accounted for 2%. Only 66 items were made out of glass/ceramics and only 10
items were classified as unidentified items and/or chemicals.

4%

2%

ARTIFICIAL POLYMER MATERIALS
5%
RUBBER

7%

CLOTH/TEXTILE
PAPER/CARDBOARD
PROCESSED/WORKED WOOD
METAL
82%

GLASS/CERAMICS
UNIDENTIFIED AND/OR CHEMICALS

Figure 7. Aggregated results of the percentage (%) of total litter items per category type (artificial
polymer material; rubber; cloth/textile; paper/cardboard; processed/worked wood; metal, glass/ceramics,
unidentified and/or chemicals).

It should be noted that the percentage of plastic items differed in each site (Fig. 8); the lowest amounts of
plastic items were found in Targha with plastics accounting for some 59% of all litter collected and Qued
El Marsa with plastics accounting for some 70%. The highest amount of plastic items was found in Tres
Pedras with plastics accounting for some 88% of all litter collected.
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100%
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80%
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QUED EL MARSA

TRES PEDRAS

AMSA

TARGHA

KAA ASRAS

ARTIFICIAL POLYMER MATERIALS

RUBBER

CLOTH/TEXTILE

PAPER/CARDBOARD

PROCESSED/WORKED WOOD

METAL

GLASS/CERAMICS

UNIDENTIFIED AND/OR CHEMICALS

Figure 8. Percentage (%) of total litter items per category type (artificial polymer material; rubber;
cloth/textile; paper/cardboard; processed/worked wood; metal, glass/ceramics, unidentified and/or
chemicals) in the 5 surveyed beaches.

The top 20 items accounted for some 86.9% of all items recorded (see Table 3). Among the 159 litter
categories, shopping bags (G3) accounted for the highest percentage 15.9% (2,083 items) of the total
litter items recorded in all surveys, followed by crisp packets and sweet wrappers (G30) with 13.9%
(1,820 items). The third most abundant items were plastic caps/lids from drinks (G21) with 8.6% (1,129
items), followed by cigarette butts and filters (G27) and food containers (G10) with 7.0% (917 items) and
6.9% (818 items) respectively. Small and big plastic drink bottles (G7, G8), clothing/rags (G137), lolly
sticks (G31) and plastic pieces 2.5 cm > < 50 cm (G79) were among the top 10 items found. The top 10
items for each beach differ and are presented in Figures 9-13.
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Table 3. Top 20 items found on the 5 surveyed Moroccan beaches calculated on an aggregated basis of
total litter counts in all beaches.
Item code

Item name

1

G3

Shopping bags, incl. pieces

Items
count
2083

2

G30

Crisps packets/sweets wrappers

1820

13,9

3

G21

Plastic caps/lids from drinks

1129

8,6

4

G27

Cigarette butts and filters

917

7,0

5

G10

Food containers incl. fast food containers

898

6,9

6

G8

Drink bottles >0.5l

741

5,7

7

G137

Clothing / rags (clothes, hats, towels)

725

5,5

8

G7

Drink bottles <=0.5l

681

5,2

9

G31

Lolly sticks

517

4,0

10

G79

Plastic pieces 2.5 cm > < 50cm

337

2,6

11

G175

Cans (beverage)

322

2,5

12

G156

Paper fragments

211

1,6

13

G124

Other plastic/polystyrene items (identifiable)

208

1,6

14

G50

String and cord (diameter less than 1cm)

173

1,3

15

G176

Cans (food)

154

1,2

16

G16

Jerry cans (square plastic containers with handle)

105

0,8

17

G171

Other wood < 50 cm

103

0,8

18

G33

Cups and cup lids

83

0,6

19

G158

Other paper items

81

0,6

20

G73

Foam sponge

79

0,6

%
15,9

The top 10 items found on the beach of Qued El Marsa accounted for 63.5% of all items recorded (Fig.
9). Among the 159 litter categories, cigarette butts and filters (G27) accounted for the highest percentage
19.9% (338 items), followed by plastic caps/lids from drinks (G21) with 8.5% (144 items) and crisp
packets and sweet wrappers (G30) with 7.3% (124 items). Metal beverage cans (G175), small drink
bottles (G7),metal food cans (G176), food containers (G10), lolly sticks (G31), shopping bags (G3) and
paper fragments (G156) were among the top 10 items found.
The top 10 items found on the beach of Tres Pedras accounted for 83.1% of all items recorded (Fig. 10).
Among the 159 litter categories, shopping bags (G3) accounted for the highest percentage 16.9%
(1,657items), followed by crisp packets and sweet wrappers (G30) with 13.9% (1,008 items). The third
most abundant items were plastic food containers with 9.2% (548 items), followed by plastic caps/lids
from drinks (G21) with 6.6% (392 items), small plastic bottles (G7) with 5.9% (355 items) and big plastic
bottles(G8) with 5.6% (335 items).

Clothing and rags (G137), other plastic/polystyrene items

(identifiable) (G124), cigarette butts and filters (G27) and lolly sticks (G31) were among the top 10 items
found.
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The top 10 items found on the beach of Amsa accounted for 74.4% of all items recorded (Fig. 11).
Among the 159 litter categories, cigarette butts and filters (G27) accounted for the highest percentage
18% (372 items), followed by plastic caps/lids from drinks (G21) with 14.7% (305 items) and crisp
packets and sweet wrappers (G30) with 9.6% (198 items). Big drink bottles (G8) and shopping bags (G3)
accounted for 6.4% (132 items) and 6.2% (128 items) of all items collected, respectively. Lolly sticks
(G31), small drink bottles (G7), food containers (G10), metal beverage cans (G175) and clothing/rags
(G137) were among the top 10 items found.
The top 10 items found on the beach of Targha accounted for 77.6% of all items recorded (Fig. 12).
Among the 159 litter categories, clothing / rags (clothes, hats, towels) (G137) accounted for the highest
percentage 28.4% (309 items), followed by shopping bags (G3) with 13.6% (77 items) and food
containers (G10) with 7.1% (77 items). Plastic pieces 2.5 cm > < 50cm (G79), small drink bottles (G7)
and big drink bottles (G8) accounted for 6.0%, 5.6% and 5.4% of all items collected, respectively. Crisps
packets and sweets wrappers (G30), plastic caps/lids from drinks (G21), metal beverage cans (G175)
and plastic string and cord (diameter less than 1cm) (G50) were among the top 10 items found.
The top 10 items found on the beach of Kaa Asras accounted for 71.6% of all items recorded (Fig. 13).
Among the 159 litter categories, crisps packets/sweets wrappers (G30) accounted for the highest
percentage 19.8% (444 items). The second most abundant items found were plastic caps/lids from drinks
(G21) with 11.3% (253 items), followed by small drink bottles (G8) and food containers (G10) with 9.0%
(202 items) and 7.6% (170 items), respectively. Shopping bags (G3), small plastic bottles (G7), plastic
pieces 2.5 cm > < 50cm (G79), clothing / rags (clothes, hats, towels) (G137) and cigarette butts and
filters (G27) were among the top 10 items found.
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Lolly sticks
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Cans (beverage)
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Cigarette butts and filters
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Figure 9. Top 20 items found on the beach of Qued El Marsa calculated on an aggregated basis of total
litter counts.
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Figure 10. Top 20 items found on the beach of Tres Pedras calculated on an aggregated basis of total
litter counts.
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Figure 11.Top 20 items found on the beach of Amsa calculated on an aggregated basis of total litter
counts.
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Figure 12. Top 20 items found on the beach of Targha calculated on an aggregated basis of total litter
counts.
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Figure 13. Top 20 items found on the beach of Kaa Asras calculated on an aggregated basis of total
litter counts.
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When it comes to smoking related items, on an aggregated basis 8% of the total litter items collected fell
under one of the following category types of litter: tobacco pouches / plastic cigarette box packaging
(G25), cigarette lighters (G26), cigarette butts and filters (G27) and paper cigarette packets (G152) (Fig.
14). The highest percentage of smoking-related items was recorded in Qued El Marsa, where they
accounted for 21% of sampled items, followed by Amsa with 19% (Fig. 15). On the beaches of Tres
Pedras and Kaa Asras smoking-related items accounted for 3% and 4% respectively. The lowest amount
of smoking-related items was observed for Targha beach with 4 items recorded.

8

Smoking related items (%)
Non-smoking related items (%)

92

Figure 14. Abundance (%) of smoking related items on the basis of aggregated results.

Smoking related items (%)

21

Non-smoking related items (%)

19
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TRES PEDRAS
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0
TARGHA

4
KAA ASRAS

Figure 15. Abundance (%) of smoking related items in each of the surveyed beaches.
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Sources of marine litter

5.3

Within the present study, the assignment of specific sources to each litter item found was made in line
with the approach described by Vlachogianni et al., 2017. The sources of marine litter were classified into
the following eight major categories.

1 - Shoreline, including poor waste management practices, tourism and recreational activities. Litter
items that are attributed to this source include those generated by land-based activities, such as
tourism and recreation (beachgoers, sports and recreation businesses, beach bars, hotels,
festivals, mismanaged waste at the beaches, etc.) as well as litter produced inland and carried by
winds, storms and rivers as a result of poor waste management by municipalities. Indicative
items are shopping bags, drink bottles, food containers, straws and stirrers, etc.

2 - Fisheries and aquaculture. Litter items that are attributed to this source include those items that
are exclusively generated from commercial and recreational fishing and aquaculture farms.
Indicative items are crab and lobster pots, octopus’ pots, mussel nets and oyster nets, fishing
nets, fish boxes, etc.

3 - Shipping.

Litter items that are attributed to this source include those items that have been

generated by any kind of vessel such as recreational boats, fishing boats, cruise ships, ferries,
etc.

Indicative

items

are

engine

oil

bottles

and

containers,

jerry

cans,

gloves

(industrial/professional rubber gloves), oil drums, etc.

4 - Fly-tipping.

Litter items that are attributed to this source include those items that have been

disposed illegally. Indicative items are car parts, traffic cones, construction waste, appliances
(refrigerators, washing machines, etc.), etc.

5 - Sanitary

and sewage related. Litter items that are attributed to this source include sanitary,

personal hygiene and care items that have been disposed improperly. These items may come
from consumers who dispose them on the coast or flush them down the toilet, thus reaching the
coastal and marine environment through the sewage outlets and systems. They may also come
from mismanaged waste on the coast or at sea. Indicative items are cotton bud sticks, diapers
and nappies, condoms (incl. packaging), tampons and tampon applicators, etc.

6 - Medical

related. Litter items that are attributed to this source include items that come from

improper disposal of pharmaceutical and medical products, either by individuals or medical units
and mismanaged hospital waste. Indicative items are syringes and needles, medical and
pharmaceuticals containers, etc.

7 - Agriculture. Litter items that are attributed to this source are generated by agricultural activities.
Indicative items are: fertilizer and animal feed bags, olive harvesting nets, greenhouse sheeting,
flower pots from retailer plant nurseries, etc.
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8 - Non-sourced. Classified within this category are all items that cannot be attributed to any of the
aforementioned sources, either because they could have been generated by several sources, or
they are too small or damaged/weathered to be identified. Indicative items are foam sponge,
buckets, gloves, small plastic or polystyrene pieces, etc.
Litter from shoreline sources, such as tourism and recreational activities and poor waste management
practices, accounted for 82% of all litter collected; while the amount of litter from fisheries and
aquaculture was at a level of 3% (Fig. 16). Shipping related items accounted for 1.3%, while sanitary and
sewage related items accounted for 0.7%. Fly-tipping and medical related items accounted for 0.4% and
0.2% respectively. Some one tenth of the litter items collected (13%) could not be attributed to a source.
At individual beach level, the inputs of litter from the different sectors and their comparative importance
were quite similar, with shoreline sources accounting for the vast majority of litter collected (range: 73.486.7%) (Fig. 17). The highest marine litter inputs from shoreline sources, including tourism and
recreational activities and poor waste management practices was recorded for Tres Pedras with 86.7%,
while the lowest inputs from shoreline sources was recorded for Targha with 73.4%. The highest marine
litter inputs from fisheries and aquaculture were recorded at Qued El Marsa with 4.5%, Kaa Asras with
3.9% and Amsa with 3.6%. The highest amount of sanitary and sewage related waste was recorded at
Qued El Marsa with 1.5%. Some 2.8% and 2.6% of litter items coming from shipping were recorded at
Kaa Asras and Amsa, respectively. Fly-tipping and medical related items accounted for very small
percentages in all studied beaches.

1%

SHORELINE, TOURISM AND
RECREATIONAL ACTIVITIES
FISHERIES & AQUACULTURE

13%

1%
3%

SANITARY & SEWAGE RELATED
SHIPPING
FLY-TIPPING
MEDICAL RELATED
82%

AGRICULTURE
NON-SOURCED

Figure 16. Sources of marine litter on the basis of aggregated results.
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Figure 17. Sources of marine litter on the basis of aggregated results at beach level.

The collected marine litter items were also classified into 3 major groups of items: single use plastics,
non-single use plastics and non-plastic marine litter items. Results are presented at aggregated level and
also at beach level (Fig.18-19). As single-use plastics the following items were considered: shopping
bags (G3), drink bottles <=0.5l (G7), drink bottles >0.5l (G8), food containers (G10), plastic caps/lids from
drinks (G21), crisps packets/sweets wrappers (G30), lolly sticks (G31), plastic cups and cup lids (G33),
plastic cutlery and trays (G34), straws and stirrers (G35).
At aggregated level, single-use plastics accounted for three fifths (62%) of the items recorded. At beach
level the abundance of single-use plastics varied from 36.1-75.8%. The highest abundance of single-use
plastics was recorded at Tres Pedras with 75.8%, followed by Kaa Asras with 65.5%. The lowest
abundance of single-use plastics was recorded at Qued El Marsa with 36.1% and Targha with 41.5%.
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Figure 18. The abundance of single-use plastics (SUPs) and non-single-use plastics (non-SUPs) at
aggregated level.
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Figure 19. Abundance variations of single-use plastics (SUPs) and non-single-use plastics in the
surveyed beaches.
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6 DISCUSSION
Marine litter in Morocco has been understudied with only four published studies addressing the issue.
Loulad et al. (2017) studied the abundance and composition of marine litter on the seafloor of the
southern part of the economic exclusive waters of Morocco in the Atlantic Ocean. The marine litter
seafloor data were collected during a scientific trawl survey and the findings revealed that over 50% of
the collected items were made of plastic, with the majority of items being plastic bags, plastic bottles,
boots, gloves, and pots used to catch the common octopus (Octopus vulgaris). The amount of litter
2

recorded varied; ranging from 0 to 1,768 ± 298 kg/km . In 2019, Loulad et al. investigated also the
abundance, composition and distribution of seafloor litter in the Moroccan Mediterranean Sea. The mean
abundance of marine litter on the seafloor differed between surveys, generally ranging from 26 ± 68
2

2

Kg/km to 80 ± 133 Kg/km . Plastics accounted for some 73% of the litter collected, followed by rubber
with 12%, textile/clothing with 8%, metal with 3%, glass/ceramics with 0.3%, and unidentified materials
with 2.7%. The majority of plastic items were plastic bags, plastic bottles, shoes, gloves and octopus
pots.
Alshawafi et al. (2017) assessed marine litter in one site located at the coastal wetland of Martil, in the
North-East of Morocco. The results obtained showed that the majority of items found were made of
plastic (57% by weight). These items generally originated from land-based sources (i.e. tourism and
recreational activities) and from commercial fishing. Indicatively, one of the seasonal datasets reveals
that the most abundant items recorded were plastic bags accounting for 26.3% of the total weight of the
items collected, followed by food wrappers with 20.5%, plastic bottles with 19.1%, plastic pieces with
12.6% and plastic caps with 8.1%. Maziane et al. (2018) carried out beach litter surveys along the
Mediterranean coast of Morocco, at fourteen sites including urban, rural and remote beaches. The beach
litter survey methodology followed the guidelines of the UN Environment Programme (Cheshire et al.,
2009) and the UN Environment Programme / Mediterranean Action Plan (UNEP/MAP, 2017) and thus
the results obtained are comparable with the results of the present study as described in the paragraphs
below.
2

The average litter densities reported within this study ranged from 0.05–0,60 items/m and are similar
and comparable to the values reported by other surveys carried out in the Mediterranean (Pasternak et
al., 2017; Maziane et al., 2018; Giovacchini et al., 2018; Asensio-Montesinos et al., 2019; Vlachogianni et
al., 2019b). It needs to be noted that the discrepancy in reporting marine litter densities in terms of units
makes the comparison of results difficult. Within the present study we opted to focus the discussion on
marine litter densities expressed both, in items per square metre and items per 100-metre stretch of
beach (Table 4). The average litter density reported within this study in items per 100-metre stretch of
beach (436 items/100m) was in the same order of magnitude with the densities reported by: Maziane et
al. (2018) with 494 items/100m, Vlachogianni et al. (2019a) with 714 items/100m, Asensio-Montesinos et
al. (2019) with the marine litter items recorder ranging from 21 to 688 items/100m.
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Table 4. Summary of beach litter densities recorded in Mediterranean countries and reported in recent
scientific literature, expressed in items per square metre.
Litter densities
2
(items/m )

Litter densities
(items/100-m
stretch)

UNEP/IOC Litter
classification list

0.81–3.45

N/A

Italy

UNEP/IOC Litter
classification list

0.2

282–1,143

Israel

UNEP/IOC Litter
classification list

0.05–0.2

N/A

Pasternak et al., 2017

Morocco,
Mediterranean
coastline

UNEP List

0.02–0.153

494

Maziane et al., 2018

Italy

OSPAR List

1.06

N/A

Giovacchini et al.,
2018

Albania, Bosnia &
Herzegovina,
Croatia, Greece,
Italy, Montenegro,
Slovenia

MSFD TG10
Masterlist

0.08–11

1,055

Vlachogianni et al.,
2018

Spain

MSFD TG10
Masterlist

0.005–0.373

21–688

Croatia, Cyprus,
France, Greece, Italy

MSFD TG10
Masterlist

0.04–6.66

714

Vlachogianni et al.,
2019a

Albania, Croatia,
France, Greece,
Italy, Slovenia, Spain
and Turkey

MSFD TG10
Masterlist

1.2

1,048

Vlachogianni et al.,
2019b

Morocco,
Mediterranean
coastline

MSFD TG10
Masterlist

0.05–0.6

436

Study areas

Classification
list

Slovenia

Reference

Laglbauer et al., 2014

Munari et al., 2016

Asensio-Montesinos et
al., 2019

Present study

The greater majority of litter items surveyed were made out of artificial/anthropogenic polymer materials
with percentages ranging from 59% to 88% for the different beaches, thus reflecting the global trend in
plastics accounting for the majority of recorded items (Eriksen et al., 2013; UNEP/MAP, 2015; Kumar et
al., 2016; Asensio - Montesinos et al., 2019). Aggregated results show that plastics account for some
82% of the total litter items collected and this result is similar to the one reported by Maziane et al. (2018)
who found that plastics account for 70.6% of all items found in the studied sites located at the Moroccan
coastline. Also the results of the present study, similarly to other studies, illustrate that few litter items
categories constitute the majority of the total amount of items collected (Munari et al., 2015; Bouwman et
al., 2016; Vlachogianni, 2019a).
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Similar to other studies, the top 5 items recorded included shopping bags (G3) accounting for 15.9%
(2,083 items) of the total litter items recorded in all surveys, followed by crisp packets and sweet
wrappers (G30) with 13.9% (1,820 items), plastic caps/lids from drinks (G21) with 8.6% (1,129 items),
cigarette butts and filters (G27) with 7.0% (917 items) food containers (G10) with and 6.9% (818 items)
(UNEP/MAP, 2015; Maziane et al.,2018; Vlachogianni, 2019).
On an aggregated basis, smoking related items accounted for 8% of all items collected, a value which is
much lower than the 40% value indicated for the Mediterranean (UNEP/MAP MEDPOL; 2011) or the
25.5% indicated by another study in the Adriatic region (Munari et al., 2016). This value is very similar to
the one recorded in a study carried out in the Adriatic and Ionian Seas where smoking related items
accounted for 7.8% of all items collected on 31 beach locations (Vlachogianni et al., 2017).
Regarding the sources, the present study pinpoints shoreline activities, such as tourism and recreational
activities and poor waste management practices as the main sources of the marine litter items found on
the studied beaches. On aggregated basis 82% of all litter collected was attributed to shoreline sources;
a value which is much higher than the Mediterranean average of 52% (UNEP/MAP MEDPOL, 2011) and
the global average of 68.2% (Ocean Conservancy, 2011) but similar to the value reported by another
study carried out in Moroccan beaches of the Mediterranean (Maziane et al., 2018). It should be stressed
that this rather high value can be attributed to the typology of the investigated beaches which in their
majority were tourism destinations. The issue of poor and/or insufficient waste management and
unsustainable tourism and recreational activities in the Mediterranean in relation to marine litter has been
highlighted by several reports and scientific papers (Laglbauer et al., 2014; UNEP/MAP, 2015; Spiteri et
al., 2016; Maziane et al., 2018), however it should be kept in mind that shipping (including cruising)
and/or fisheries and aquaculture cannot be excluded from being potential sources of some of the litter
items attributed to shoreline sources, including poor waste management practices, tourism and
recreational activities.

7 CONSCLUSIONS AND RECOMMENDATIONS
To-date and to our knowledge, the present study is one of the very few studies that have assessed in a
comprehensive and harmonized way marine litter deposited on the Mediterranean beaches of Morocco.
The present study provides fit-for-purpose data and baseline information on the amounts, composition
and sources of marine litter in several Moroccan beaches, as well as a useful tool for decision-makers to
gear up their efforts in the combat against the marine litter threat and identify targeted measures to tackle
this threat at its source. The results of the present study are a direct contribution to the Regional Plan for
Marine Litter Management in the Mediterranean, adopted by the Contracting Parties to the Barcelona
Convention.
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The Barcelona Convention Regional Plan for Marine Litter Management in the Mediterranean was the
first legally-binding plan adopted at Regional Seas Programme level. The Regional Plan provides for a
set of measures and implementation timetables to prevent, reduce and mitigate the adverse effects of
marine litter on the coastal environment and marine environment. The measures provided in the
Regional Plan are of policy, legal, institutional, regulatory (including economic incentive instruments) and
technical nature, addressing different aspects of marine litter prevention and management from land and
sea-based sources. They impose clear obligations regarding the waste management hierarchy, closure
of illegal dumping/dumpsites, shift to sustainable consumption and production patterns, removal of
existing marine litter using environmental sound practices, reporting on implementation of measures as
well as enforcement of national legislation. The results of this study are a concrete contribution to the
integration of marine litter measures into the LBS National Action Plan in line with Article 7 of the
Regional Plan; assessment of marine litter in the Moroccan coastline in line with Article 11 of the
Regional Plan; design of a marine litter monitoring programme in line with Article 12 of the Regional Plan.
The main conclusions and recommendations drawn by the present study are:
–

The primary sources of marine litter in the studied beaches are shoreline, including poor waste
management practices, tourism and recreational activities; litter attributed to shoreline sources
accounted for 82% of the total amount of litter recorded. However, it should be kept in mind that
some of the litter items attributed to shoreline sources include commonly used items (e.g. drink
bottles, shopping bags, etc.) that could be coming from other sources too. This finding highlights
the need for improving the poor and/or insufficient waste management practices along the
Mediterranean coastline of Morocco and enforcing the solid waste related policies and regulatory
frameworks. Furthermore, there is an imperative need for raising the awareness of tourists, local
residents and other coastal and marine users (e.g. owners of touristic establishments on
beaches, etc.) towards a behavioural change when it comes to marine litter. Awareness raising
actions may entail wide-ranging activities such as school interventions, communication
campaigns, cleanups, workshops, summer schools, exhibitions and others, aiming to deepen
public understanding on the issue of marine litter and catalyze change in their perceptions and
attitudes towards waste. Within this context, the adopt-a-beach scheme could prove to be
instrumental as this is a measure designed to foster volunteer stewardship by encouraging
volunteers to ‘adopt’ beaches, clean them up and survey them throughout the year, thus
collecting valuable marine litter data essential for facilitating effective responses against marine
litter. In order to assist the Contracting Parties to reduce marine litter on beaches along the
Mediterranean coastline with the active involvement of civil society and public, the UN
Environment/MAP has developed guidelines on how set up an adopt-a-beach scheme.
Ecolabelling and Environmental Management Systems offer also great potential for addressing
marine litter on beaches coming from tourism related activities. An indicative example of an
ecolabel is the Blue Flag, which is one of the world’s most recognised voluntary eco-label
awarded to beaches, marinas, and sustainable boating tourism operators. In order to qualify for
the Blue Flag, a series of stringent environmental, educational, safety, and accessibility criteria
must be met and maintained. The promotion of best practices within the tourism and recreation
sector with regards to the prevention, reduction, reuse and recycling of waste (i.e. the
“Responsible Beach Snack Bars” initiative, where beach snack bars voluntarily register on a list
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and commit themselves to comply with the ‘Decalogue of Good Environmental Practices’) and
the establishment of extended producer responsibility schemes (i.e. mandatory take-back
system, deposit/refund system) are also effective related measures.
–

A large fraction of the items found (62%) on the studied beaches were short-lived single-use
plastic items such as plastic cups/lids from drinks, crisp packets and sweet wrappers, food
wrappers and fast food containers, straws and stirrers, cups and cup lids, shopping bags, drink
bottles, etc. This highlights the fact that that marine litter is not merely a waste management
issue. One of the root causes of waste accumulation on land and at sea is the linear use of
resources from their production, to a short-lived, single use, to final disposal. Therefore,
management measures should focus on the one hand on awareness raising of consumers and
citizens and on the other on fully implementing circular economy schemes (e.g. promoting ecodesign) and/or policies that will drastically reduce the use of such items (e.g. banning or putting a
levy on single-use plastic items). Indicative examples of legislative actions for banning certain
items or activities are the measures foreseen under the upcoming EU Single-Use Plastics
Directive that includes bans on single-use plastic cutlery, plastic plates, plastic straws, cotton bud
sticks made of plastic and plastic balloon sticks as well as oxodegradable plastics, food
containers and expanded polystyrene cups.

–

A key fact that emerged from the study’s results is that the largest proportion (86.9%) of the total
amount of items sampled in the studied beaches is consistently made of a limited number of litter
item categories (top 20), which may be similar or may vary from beach to beach. This finding
supports the approach of prioritizing the implementation of tailor-made measures to specifically
tackle these priority litter items (e.g. plastic bags, crisp packets/sweet wrappers, etc.), thus
achieving greater impact towards good environmental status with regards to marine litter. In
addition, this finding clearly illustrates that the use of a more detailed and lengthy list to record
the different litter items has no implications with regards to the user-friendliness of the list or the
time needed to perform a beach litter survey. A more comprehensive list of marine litter items is
essential in terms of detecting the sources of marine litter given that more detailed information is
required with regards to the types of items found towards informing the development of effective
measures.

–

It should be stressed that the aforementioned conclusions and recommendations are drawn on
the basis of the results obtained in the studied beaches. Almost all studied beaches were located
in areas that are characterized by the presence of tourism and recreational activities with a large
number of incoming visitors per day (1,000 – 20,000). Thus, the study results are inevitably
‘biased’ towards reflecting the impact of tourism and recreational activities. These findings are in
line with the results reported by other marine litter studies performed in Morocco (Alshawafi et al.,
2017; Loulad et al., 2017; Maziane et al., 2018; Loulad et al., 2019), however in order get a more
comprehensive and accurate assessment of the amount, composition and sources of marine
litter in Morocco there is a need to setup a long-term marine litter monitoring program that will
ensure the detection of marine litter seasonal and spatial variations and the respective trends. To
this end, wide-ranging survey sites should be selecting featuring the impacts of different
pressures.
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ANNEX I. BEACH LITTER ITEMS LIST
Code

Items name

G1
G3
G4

4/6-pack yokes, six-pack rings
Shopping bags, incl. pieces
Small plastic bags, e.g. freezer bags, including pieces

G5
G7
G8
G9
G10
G11

Plastic bag collective roll
Drink bottles <=0.5l
Drink bottles >0.5l
Cleaner/cleanser bottles & containers
Food containers incl. fast food containers
Beach use related cosmetic bottles and containers

G12
G13
G14
G15
G16
G17

Other cosmetics bottles & containers
Other bottles & containers (drums)
Engine oil bottles & containers <50 cm
Engine oil bottles & containers > 50 cm
Jerry cans (square plastic containers with handle)
Injection gun containers

G18
G19
G21
G22
G23
G24

Crates and containers / baskets
Car parts
Plastic caps/lids from drinks
Plastic caps/lids from chemicals, detergents (non-food)
Plastic caps/lids unidentified
Plastic rings from bottle caps/lids

G25
G26
G27
G28
G29
G30

Tobacco pouches / plastic cigarette box packaging
Cigarette lighters
Cigarette butts and filters
Pens and pen lids
Combs/hair brushes/sunglasses
Crisps packets/sweets wrappers

G31
G32
G33
G34
G35
G36

Lolly sticks
Toys and party poppers
Cups and cup lids
Cutlery and trays
Straws and stirrers
Fertilizer/animal feed bags

G37
G40
G41
G42
G43
G44

Mesh vegetable bags
Gloves (washing up)
Gloves (industrial/professional rubber gloves)
Crab/lobster pots and tops
Tags (fishing and industry)
Octopus pots
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G45
G46
G47
G49
G50
G53

Mussels nets, Oyster nets
Oyster trays (round from oyster cultures)
Plastic sheeting from mussel culture (Tahitians)
Rope (diameter more than 1cm)
String and cord (diameter less than 1cm)
Nets and pieces of net < 50 cm

G54
G56
G57
G58
G59
G60

Nets and pieces of net > 50 cm
Tangled nets/cord
Fish boxes - plastic
Fish boxes - expanded polystyrene
Fishing line/monofilament (angling)
Light sticks (tubes with fluid) incl. packaging

G62
G63
G64
G65
G66
G67

Floats for fishing nets
Buoys
Fenders
Buckets
Strapping bands
Sheets, industrial packaging, plastic sheeting

G68
G69
G70
G71
G72
G73

Fiberglass/fragments
Hard hats/Helmets
Shotgun cartridges
Shoes/sandals
Traffic cones
Foam sponge

G79
G80
G82
G83
G84
G85

Plastic pieces 2.5 cm > < 50cm
Plastic pieces > 50 cm
Polystyrene pieces 2.5 cm > < 50cm
Polystyrene pieces > 50 cm
CD, CD-boxes
Salt packaging

G86
G87
G88
G89
G90
G91

Fin trees (from fins for scuba diving)
Masking tape
Telephone (incl. parts)
Plastic construction waste
Plastic flower pots
Biomass holder from sewage treatment plants

G92
G93
G95
G96
G97
G98

Bait containers/packaging
Cable ties
Cotton bud sticks
Sanitary towels/panty liners/backing strips
Toilet fresheners
Diapers/nappies

G99
G100
G101

Syringes/needles
Medical/Pharmaceuticals containers/tubes
Dog faeces bags

LDK Consultants Engineers & Planners SA

Page 36

Sustainable Water Integrated Management and Horizon 2020 Support Mechanism
This Project is funded by the European Union

G102
G124
G125
G126
G127
G128

Flip-flops
Other plastic/polystyrene items (identifiable)
Balloons and balloon sticks
Balls
Rubber boots
Tyres and belts

G129
G130
G131
G132
G133
G134

Inner-tubes and rubber sheets
Wheels
Rubber bands (small, for kitchen/household/post use)
Bobbins (fishing)
Condoms (incl. packaging)
Other rubber pieces

G137
G138
G139
G140

Clothing / rags (clothes, hats, towels)
Shoes and sandals (e.g. leather, cloth)
Backpacks & bags
Sacking (hessian)

G141
G142

Carpet & furnishing
Rope, string and nets

G143
G144
G145
G147
G148
G150

Sails, canvas
Tampons and tampon applicators
Other textiles (incl. rags)
Paper bags
Cardboard (boxes & fragments)
Cartons/Tetrapack Milk

G151
G152
G153
G154
G155
G156

Cartons/Tetrapack (others)
Cigarette packets
Cups, food trays, food wrappers, drink containers
Newspapers & magazines
Tubes for fireworks
Paper fragments

G158
G159
G160
G161
G162
G163

Other paper items
Corks
Pallets
Processed timber
Crates
Crab/lobster pots

G164
G165
G166
G167
G171
G172

Fish boxes
Ice-cream sticks, chip forks, chopsticks, toothpicks
Paint brushes
Matches & fireworks
Other wood < 50 cm
Other wood > 50 cm

G174
G175
G176

Aerosol/Spray cans
Cans (beverage)
Cans (food)
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G177
G178
G179
G180
G181
G182

Foil wrappers, aluminium foil
Bottle caps, lids & pull tabs
Disposable BBQs
Appliances (refrigerators, washers, etc.)
Tableware (plates, cups & cutlery)
Fishing related (weights, sinkers, lures, hooks)

G184
G186
G187
G188
G189
G190

Lobster/crab pots
Industrial scrap
Drums, e.g. oil
Other cans (< 4 L)
Gas bottles, drums & buckets ( > 4 L)
Paint tins

G191
G193
G194
G195
G198
G199

Wire, wire mesh, barbed wire
Car parts / batteries
Cables
Household Batteries
Other metal pieces < 50 cm
Other metal pieces > 50 cm

G200
G201
G202
G203
G204
G205

Bottles, including pieces
Jars, including pieces
Light bulbs
Tableware (plates & cups)
Construction material (brick, cement, pipes)
Fluorescent light tubes

G206
G207
G208
G210
G211
G213

Glass buoys
Octopus pots
Glass or ceramic fragments >2.5cm
Other glass items
Other medical items (swabs, bandaging, adhesive plaster, etc.)
Paraffin/Wax
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Mr.

Abdeslam

ABID

Ms.
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Mr.

Yasser
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Ms.

Khaoula

LAGRINI

Mr.

Essam

NADA

Ms.

Thomais
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Institution/Organization
National Laboratory for
Pollution Studies and
Monitoring- SEDD
University of Abdelmalek
Essaadi, Tanger-Tetouan
State Secretariat for
Sustainable Development
-DRE Tangier
State Secretariat for
Sustainable Development
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Network for Environment
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