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Abstract

A baseline survey was carried out at four beaches along Ghana’s Accra-Tema coastline over a pe-
riod of sixteen weeks to determine beach quality, seawater quality and the perception of beach
users towards littering. A total of 18,241 items of marine debris which weighed 297.59 kg were
collected. Plastic materials were the dominant debris, accounting for 63.72% of total debris. Land-
based marine debris formed the largest proportion of debris collected (93% of items/m? and 85
kg/m?2). Water quality analysis revealed high mean levels of coliforms and E. coli above World
Health Organization (WHO) levels on all four beach locations. A social survey that targeted beach
users and some stakeholders revealed a habit of littering and beach users as the main source of
litter generation on Ghana’s beaches. Intensive education, continuous monitoring and the en-
forcement of appropriate policy initiatives remain vital to addressing beach and water quality is-
sues along Ghana’s coastline.
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1. Introduction

Coastal areas form an important interface between land and sea. Although they cover only 10% of the earth’s
land area, they are home to over 60% of the world’s population [1] [2]. Marine debris is defined as any man-
made object discarded, disposed of, or abandoned that enters the coastal or marine environment [3]-[5]. Marine
debris affects coastal areas and the sea floor at all depths [2] and has been described as one of the most pervasive
pollution problems plaguing the world’s oceans and waterways. It has been described further as an environmen-
tal, economic, health and aesthetic problem [4]-[7]. According to [4], marine debris can be derived from either

How to cite this paper: Van Dyck, I.P., Nunoo, F.K.E. and Lawson, E.T. (2016) An Empirical Assessment of Marine Debris,
Seawater Quality and Littering in Ghana. Journal of Geoscience and Environment Protection, 4, 21-36.
http://dx.doi.org/10.4236/gep.2016.45003



http://www.scirp.org/journal/gep
http://dx.doi.org/10.4236/gep.2016.45003
http://dx.doi.org/10.4236/gep.2016.45003
http://www.scirp.org
http://creativecommons.org/licenses/by/4.0/

[. P. Van Dyck et al.

ocean/waterway-based sources or land-based sources. Land-based sources account for about 80% of the world’s
marine pollution and the remaining 20% is credited to ocean/waterway-based sources [7]-[10]. Other items
which cannot be traced to a specific or sole source are classified as general source items [11].

Ghana, a West African country with Accra as its capital, has a coastline of about 550 km facing the Gulf of
Guinea [12]. The coastal zones are very productive representing a huge natural and economic resource for the
country [13]. With an estimated population of 3 million people living along Accra’s coast, there exists a major
challenge in managing waste especially solid waste in metropolitan areas. Plastics form the most dominant type
of litter [14]-[17]; an observation consistent with research findings worldwide: the Black Sea (82.53%), the In-
dian Ocean (69.99%), North Sea (65.79%), Wider Caribbean (64.27%), the Pacific Ocean (62.95%) and Central
Europe reporting the lowest plastic percentage with 42.79% [5] [18].

Marine debris is especially evident on beaches after rains and during low tides posing a threat to the booming
tourist industry in Ghana [17]. Faecal deposits also frequently occur, especially in areas where the adjacent
communities do not have adequate toilet facilities. With tidal cycles, these deposits are washed into the sea and
degrade the quality of the water. There is also direct sewage disposal into the sea [19] which can cause health
hazards to both the users of the beach and sea biota. Ghana has ratified the International Convention for the
Prevention of Pollution from Ships (MARPOL) (1973) and the Convention on the Prevention of Marine Pollu-
tion by Dumping of Wastes and other Matter (1972); the two primary international conventions that address
waste and pollution in general and in the oceans by ships. Management practices that have been adopted along
Ghana’s coast include education, provision of collection, disposal and treatment infrastructure, recycling and
beach cleanups [5]-[7] [17] [20].

Data on continuous monitoring and litter quantification are lacking in Ghana. The majority of scientific stu-
dies on marine debris in Ghana have addressed the type and quantities [11] [21]. Classification of debris as land
or ocean-based is lacking. The duration of studies conducted on marine debris and water quality by other authors
have been extremely short with an average of three weeks. This time duration is thus too short to provide a reli-
able outlook. Again, no social survey was carried out in any of these studies. People are the social drivers of the
littering problem and it is therefore necessary for the people causing it to recognize this by coming to the reali-
zation that they contribute to it [22] [23].

Despite measures to prevent and reduce marine debris, evidence shows that the problem continues and will
likely worsen. Some debris will continue to arrive on shores over the course of the next decade and beyond and
will continue to pose some degree of risk to safety, environment and economy [3] [24]. Successful management
of the marine debris problem requires a comprehensive understanding of the issue, including identifying the
dominant forms of marine debris, their abundance, potential sources and activities producing the debris. Moni-
toring of marine debris will provide significant insight and understanding into the problem and can function as
an ongoing component of management strategies. Monitoring activities can be used to assess the effectiveness
of management strategies, legislation, and other activities designed to control and abate this pollution problem [4]
[25] [26].

This study will therefore seek to (1) determine quantity and types of debris on the beaches, (2) distinguish lit-
ter collected as either land or ocean-based marine debris, (3) establish the spatial and temporal abundance of the
marine debris, (4) determine the seawater quality in the designated locations along the Accra-Tema coastline by
examining the total and faecal coliforms, and E. coli levels, and (5) evaluate public attitudes, perceptions and
opinions about beach litter and other beach management issues.

2. Materials and Methods
2.1. Study Areas

The sites chosen for the study were the Sakumono beach, La Pleasure beach, Mensah Guinea beach and Korle
Gonno beach (Figure 1). The distance between La Pleasure beach and Sakumono beach is about 9.7 km. That of
La Pleasure beach to Mensah Guinea beach is 7.1 km and from Mensah Guinea beach to Korle Gonno beach is
3.5 km. These beaches were selected because they form part of the major coastline of Ghana and experience
high interaction with coastal folks. Additionally, they have differing socio-economic settings and various cate-
gories of beach users.

The Sakumono and Mensah Guinea beaches are located in known national “hotspots” of coastal pollution.
Sakumono beach is a fish-landing site for people from Sakumono village. The village is made up of mainly
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Figure 1. Map showing study sites.

small-scale artisanal fishermen, fishmongers and farmers, and is located about 8 km west of Tema on the Accra-
Tema main coastal road. It is adjacent to Sakumono | Lagoon which is designated as a Ramsar site for its high
bird biodiversity [17]. Nonetheless, the Sakumono beach has in recent times become a hub for recreational ac-
tivities. It is of low to moderate slope (15° - 45°) form dune line that affords a litter trapping feature above high
water level [17]. The sampling site was located within these four point -N 05°36.399'W 000°03.569"; N
05°36.405'W 000°03.569'; N 05°36.379'W 000°03.621"; N 05°36.373'W 000°03.618".

La Pleasure Beach is located off the Accra-Teshie/Nungua Road. This beach shares boundaries with 4-Star La
Palm Royal and 5-Star La Pleasure Beach hotels, and is patronized throughout the week by both foreign and lo-
cal tourists [20]. The beach is sandy, of a low to moderate slope. The back of the shoreline is characterized by
permanent and semi-permanent structures from where beach patrons can relax and enjoy the ocean view. The
sampling site was located within these four points-N 05°33.763'W 000°08.175'; N 05°33.763'W 000°08.175"; N
05°33.781'W 000°08.121"; N 05°33.786'W 000°08.123".

The Mensah Guinea beach is mainly a tourist beach. It is located directly behind a major tourist market visited
by people from a wide variety of economic backgrounds, both natives and visitors, in the centre of the city of
Accra. Fishing activities, however, occurs rarely in this area [17]. The Mensah Guinea beach is predominantly
sandy with a rock cliff at the back of the shoreline. The beach is also of low to moderate slope. The sampling
site. was located within these four points-N 05°32.594'W 000°11.823'; N 05°32.599'W 000°11.825'; N
05°32.609'W 000°11.771"; N 05°32.615'W 000°11.773'.

Korle Gonno beach is located on the western side of Accra in the densely populated community of Korle
Gonno, which is well-noted nationwide for its degraded environmental conditions [19]. Beach visitors are nor-
mally local tourists who go there mostly on holidays and weekends [15]. The Korle beach is sandy and inters-
persed with rocky patches. Structures for enjoying the ocean view and leisure mark the back of the shoreline.
The sampling site was located within these four points-N 05°31.733'W 000°13.537'; N 05°31.738'W 000°13.538";
N 05°31.744'W 000°13.480'"; N 05°31.752'W 000°13.481".
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2.2. Sampling Methodology

A belt transect, representing a sampling area of 1000 m? (i.e. 10 m x 100 m) was demarcated at each beach be-
tween the low tide mark and the zone of emergent vegetation for the survey. The demarcated areas ran parallel
to the sea (Figure 2).

Each survey site was measured using a surveyor’s measuring wheel and marked to ensure length accuracy and
repeatability of successive surveys. Taking a cue from [4], semi-permanent markers were placed at the begin-
ning and end points of the 10 m x 100 m study site. In addition to establishing visual boundary markers for each
site, global positioning system (GPS) coordinates (latitude and longitude) were recorded for use in GIS mapping
of the study sites and database manipulation.

The litter was sorted into identifiable groups in the laboratory after which they were counted and later
weighed to the nearest kilogram using an electronic scale and spring balance. Debris was further categorized as
either originating from the ocean or having a land-based source based on the classification by [28]. The average
number and weight of each item per week was determined. A Chi-squared test was carried out on the numbers
of litter from the four beaches to establish the relationship between the types and abundance of the litter and the
study site.

2.3. Microbial Water Quality Tests

For this study, water quality at the four study sites were carried out by testing for total coliforms, faecal coli-
forms and Escherichia coli. Coliforms and faecal streptococci are used as indicators of possible sewage conta-
mination because they are commonly found in human and animal faeces.

Samples were collected from the surface of the water at a depth of 20 cm - 30 cm, two metres from the shore
for each beach location. Seawater was collected on a weekly basis for sixteen weeks at all four study sites and as
a quality control measure, replicate samples consisting of two samples were collected from the same depth for
all the study sites.

2.4. Social Survey

According to [22] [23] cited by [29], people are the social drivers of the littering problem. It is therefore neces-
sary for the people causing it to recognize this by coming to the realization that they contribute to it. Data was
collected on site using face to face interviews of adults eighteen years and above. Eighteen years is the legal age
for voting in Ghana, where an individual is considered an adult able to make informed decisions. Reference
[29]’s combined skip interval, sample point sampling method was employed, with the next available person that
walked past the sampling point at each location being asked to participate in the survey.

Surveys were conducted at all four study sites on weekdays and weekends (from10th November, 2012 to 23"
February, 2013). The selection of respondents for the questionnaire-interviews was guided by a sampling pro-
cedure. The process involved (a) identification of the sample frame (b) determination of appropriate sample size,
and (c) distribution of the selected sample size to ensure proper representation of the population.

Figure 2. Schematic representation of belt transect (Source: Adapted from [27]).
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In determining the sample frame, the basic criterion adopted was that the individual should be an adult over
the age of eighteen. In spite of the fact that there are few surveys related to visits in all four study sites as well as
non-existent and inadequate data on visitor numbers, the sample size was calculated to be 400 from the popula-
tion of Accra (three million) according to [30] using a confidence level of 95% and a confidence interval of five
(5). 100 interviews were carried out at each beach location targeting individuals within the sample frame en-
countered on the various beach locations making a total sample size of 400 respondents.

2.5. Stakeholders’ Survey

The views of some organizations and stakeholders were also sought using questionnaire-interviews to obtain
first hand description of their opinion and understanding of the subject. Here, a motivation analysis employed by
[31] which is a method of interviewing selected representatives, who provide the opinion of their organizations,
was employed. The interview was designed and oriented to local stakeholders who had experience and know-
ledge of the beaches under study and who could provide technical details and also more strategic information.
Accra Metropolitan Assembly (AMA), Tema Metro-Solid Waste Management Department, Ministry of Envi-
ronment Science and Technology and, Environmental Protection Agency (EPA) were purposefully identified
using core functions of these organisations which are all tailored to enhance the quality of life of the people and
the protection of the environment.

3. Results and Analysis
3.1. Beach Litter Survey

A total of 18,241 items of marine debris were collected from the Sakumono, La Pleasure, Mensah Guinea and
Korle Gonno beaches (see Appendix 1). Plastic bottles, black plastic bags, pure water sachets and food wrap-
pers were the predominant litter types collected over the sixteen week period. This suggests wide spread usage
of these items as well as poor disposal and a dearth of the concept of recycling of items. In terms of debris types
and their sources, 93% of all debris collected was found to have originated from land with the remaining 1% and
6% originating from the ocean and general sources respectively (Table 1).

3.2. Spatial and Temporal Abundance of the Marine Debris

The varying debris items found accumulated on the beach sampling sites were similar to the most common items
found during clean-ups conducted onshore and/or underwater: cigarettes/cigarette filters, food wrappers/con-
tainers, (plastic) bags, and (plastic) beverage bottles according to the International Coastal Cleanup report [32].
In the US, Spain and Brazil, cigarette butts have been shown to be the main source of marine debris on beaches
[33]-[35]. This trend was not evident in this study, where plastic materials were found to be the most common
debris type, similar to studies carried out on South African beaches [36] cited in [37] and selected beaches in
Europe [38].

Sakumono beach recorded the highest number of debris items with 5154 items over the duration of the study.
The lowest quantity was recorded at the Korle Gonno beach (3716 items). However, in terms of weight, debris
items at Mensah Guinea beach were the heaviest (99.91 kg) followed closely by 72.58 kg at Korle Gonno beach.
Fluctuations in debris counts were observed at all four beach sites over the study period (Figure 3). However,

Table 1. Categorization of litter types.

Sources Litter Types

Plastic bottles, straws (plastic), black plastic bags, white plastic bags, caps/lids, glass bottles,
pure water sachet, balloons, metal cans, cigarette packaging/ wrappers, crown corks,
disposable plates and spoons, khebab sticks, pieces of cigarettes, footwear pieces, clothing/textile,

Land-Based used condoms, syringes, used diapers, toys, plastic cups, food wrappers, flip-flops, batteries,
charcoal, coconut husk, comb, fruit peels, kenkey peels, bags, used sanitary towels, aluminium foil,
newspaper/magazine pieces, bandages, umbrellas, paper drink packs, toothbrush.
Ocean/Waterway-Based Fishing net, rope, strapping bands, incandescent bulb, seaweed.
General Nails, cardboard pieces, glass pieces, metal pieces, plastic containers,

Styrofoam pieces, pieces of foam, bones, car tyres.
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Figure 3. Overall marine debris count (m?) over sixteen weeks.

there was no significant relationship between debris count and weight. For a value of alpha = 0.05 indicating a
95% confidence level the F observed was 195.45 which was larger than the F critical of 5.99 indicating with 95%
confidence that the variance between groups is not due to random chance.

Seawater was observed to be highly turbid. Weeks 6, 7, 8 and 9 (December 9-30, 2013) coincided with the
christmas season. This resulted in high patronage of the beaches as a result of the beach parties to mark the oc-
casion. The sharp decline in debris count in week 10 (January 6-12, 2013) could be attributed to the uneasy calm
in the country prior to the declaration of the presidential election results at the time. The gentle rise in debris
quantities from week 11 through week 16 could also be attributed to high beach patronage due to the New Year
festivities culminating in valentine’s day celebrations (January 13 to February 17, 2013).

The results indicate a high diversity of litter collected from the study sites. The most likely explanation for
this diversity is related to the uses of the selected site. The higher counts of items found at the study sites could
be attributed to the fact that these sites are popular and most accessible to the local public and tourists. The litter
items found at these sites, particularly plastic bottles and bags, metal cans, and pieces of glass are associated
with and indicative of the activities of beach goers in accordance with the assertion of [39]. Storm water drains
and sewage outfalls also transport debris into marine and coastal environments [40]. Again, with the location of
the study sites in close proximity to local communities, there would be more pressure on storm water drains and
sewage outfalls, which would lead to more litter being swept into drains and deposited onto the coastlines. This
compares favourably to the study of [29] were low debris quantities were attributed to small population density
with less pressure on these outfalls and drainage systems.

The quantities of plastics recorded at the beaches confirm the assertion of [41]-[43] that plastics are the main
source of marine debris worldwide; between 60% and 80% of litter collected. The nature of wastes from human
society has dramatically changed over the last 30 to 40 years due to the introduction of synthetics like plastics
[26]. Non-degradable plastic materials remain predominant on Ghana’s beaches reflecting the extensive use of
plastics in everyday activities such as purchasing of groceries and packaging of several items and poor disposal
of these items.

References [44] and [45] cited in [29] found that a large proportion of debris was ocean based. However [29]
did not detect any trends with regards to where marine debris originated. In this study land based sources formed
the largest proportion of debris collected (Table 1). This corresponds with the assertion in some literature that
land-based sources cause approximately 80% of the marine debris found on our beaches [3] [4] [7] [8] [46] and
consistent with study carried out on the West coast of the United States and main Hawaiian islands [4]. The high
percentage of land-based marine debris recorded can be attributed to beach location, accessibility, status as a
tourist hub and human behaviour. Again, based on the findings of [44] [45] as cited in [47] ocean based debris
accounted for the least amount of debris in origin supporting the amount of ocean based debris recorded for this
study. There are few major shipping routes in this region due to the presence of only one major port that oper-
ates in Tema, which may explain the low levels of ocean based debris.
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3.3. Water Quality in Study Sites (Examining the Total and Faecal Coliforms,
and E. coli Levels)

Water quality analysis carried out at all the study sites over sixteen weeks revealed differing levels of Coliforms
and E. coli. (Figure 4). There was no significant difference in water quality between the sites (T, < 1.70). The
very high levels of total coliforms is not very surprising as they are widespread in nature, are both faecal and
non-faecal in origin. The relatively high faecal coliform and E. coli levels at all the beach sites confirm the per-
vasive practice of disposal of sewage into the sea without any treatment in Ghana. At Sakumono beach, the high
faecal coliform and E. coli levels could be attributed to the proximity of sewage outflow pipes which lead into
the sea. Proximity to the local community which increases the likelihood of litter from recreational sources as
well as the proximity to the port which increases the likelihood of accidental or illegal dumping from vessels
could also be a factor.

At La Pleasure beach, a drainage system from the township and the hotels along the beach, which ends up in
the sea could be a contributing factor. At Mensah Guinea beach the local community is found close to the shore
and the inhabitants use the beach as a refuse dump and with some residents practicing open defecation. For pri-
mary contact, i.e. swimming, the levels of the coliform (total and faecal) at all beaches compared to WHO in-
ternational standards were found to be permissible, but not desirable. For fishing and boating, the levels of coli-
form are within the acceptable range. Water quality results for this study is comparable to that in the Halifax
harbour where raw sewage has been discharged for more than 200 years [48]. Bacterial contamination is perva-
sive throughout the harbour, and the waterfronts along Halifax and Dartmouth are aesthetically poor owing to
particulates, floatables, and odour [49].

Bacteria count (ml) detected during sampling pooled across all the four beach sites to represent a measure of
water quality. Figure 5 shows the total bacteria load recorded at the study sites.
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Figure 4. Mean Coliform and E. coli levels recorded at study sites over sixteen weeks.
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3.4. Social Survey

3.4.1. Characteristics of Respondents
100 people participated in the survey at each beach location making a total of 400 people, with a response rate of
100%. Some general trends are summarised in Appendix 3. The majority of participants were in the 18 - 25
years and 26 - 40 years category. There was no significant difference between the number of males and females
who took part in this survey. The majority of respondents (48.3%) had other secondary occupations. 21.8% were
traders followed closely by 19.3% unemployed. The majority (30%) of the participants fell into the choose not to
answer income bracket followed closely by those in the income bracket of 500 - 700 Ghana Cedis (approximately
$130 - 180) and those earning less than 400 Ghana Cedis ($103). Most participants had attained some level of
education with a majority (31.5%) falling in the SSS/Technical/Vocational category and 25.3% being graduates.
Most (82%) of the participants were local residents, with 55.8% participants visiting beaches occasionally.
Labadi, Sakumono, La Pleasure, Mensah Guinea and Korle Gonno beaches are among the most frequently pa-
tronized beaches by participants as shown in Figure 6.

3.4.2. Evaluation of Public Attitudes to Beach Litter

In this study, it was assumed that survey participants were in the habit of littering. This assertion was confirmed
when the majority of the participants (77.5%) admitted to consuming food and beverages at the beach. 87.8% of
respondents admitting to having left litter at least once on the beach with almost all respondents acknowledging
that this was their usual habit. When asked what respondents did with litter generated at the beach, 55% admit-
ted to leaving it directly on the beach. 34% reported they placed litter in waste bins and only 4.5% said they car-
ried it home. 6.5% of respondents however chose not to answer.

Again, respondents were not in the habit of collecting litter they encountered on the beach nor were they
willing or inclined to talk about the issue of marine debris when they encountered other people littering. The
majority (66.8%) admitted to never collecting other people’s litter. 16.5% rarely collected it and 16.8% said they
only sometimes did. Similarly, 56.8% of respondents admitted to speaking to those they see littering at the beach
about the issue of marine debris. 24.5% rarely did so and 17.8% did so sometimes. Majority of respondents at-
tributed the main source of litter on the beaches to beach users followed by the sea and industrial activities re-
spectively (Figure 7).

Almost all respondents believe that Ghana’s beaches are not clean and yet surprisingly they all admit to the
fact that this gives them cause for concern. This development can be attributed to the fact that people have be-
come desensitized to the litter campaigns that have been in the media for many years and may believe littering is
not their problem but rather belies a belief that regulators need to control and respond to littering [22]. Again,
there is strong evidence that people are more likely to litter in places where litter is already present [50]-[53].
People litter more when in an unclean environment as their social norms indicate that as the environment around
them is unclean it is acceptable to litter [54] [55]. This supports my results as relatively high amounts of debris
were collected during the beach survey.

When asked about issues that participants were not happy with along the beach, the majority stated poor
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Figure 6. Beaches frequented by respondents.
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Figure 7. Main sources of marine debris.

facilities (toilets, litter bins) as their main concern followed by washed up debris. This finding is quite similar to
other studies that have shown that most participants recognize marine debris and sewage related debris to be a
strong beach dislike [29] [57] [58]. The results from this survey also confirms the assertion by [29] and [56] that
people’s actions and attitudes contribute to the issue of marine debris; evidenced in the social survey with the
majority of respondents admitting to littering and the relatively high amount of debris collected during the beach
survey. Participants who were beach users themselves also identified beach users as the main source of litter
generation on the beach with the resultant problem of unattractive beaches.

This trend is supported in the literature where beach litter is considered to be a major problem for people who
visit the beach and plays a major role in selecting a suitable beach for recreation [56] [59] [60]. Almost all par-
ticipants believe that Ghana’s beaches are not clean and increased education and awareness creation, provision
of more litter bins and the distribution of plastic bags will help reduce litter amounts. However, applying a pe-
nalty to those that litter, providing advertisement at the beach entry about littering and beach clean ups were the
least recommended, depicted in Figure 8. It can thus be inferred that littering and marine debris is a problem
they acknowledge.

Responses were obtained from four local organisations that had experience and knowledge of the beaches
under study. They were Accra Metropolitan Assembly (AMA), Tema Metro- Solid Waste Management De-
partment, Ministry of Environment, Science and Technology, andthe Environmental Protection Agency (EPA).

The core functions of these organisations are all tailored to enhance the quality of life of the people and the
protection of the environment. All the representatives from these organisations were of the view that marine de-
bris is a major problem in Ghana. According to the representative from the Tema Metro- Solid waste department,
this is so because:

* Marine debris pollutes the environment and mars the aesthetics of the beaches and thereby reduces patron-
age.

* Marine debris negatively impact on the health and safety of beach users (local and foreign)

* They also affect the ecological and biological lives of marine fishes.

Again, all the representatives were of the opinion that debris on Ghana’s beaches are decreasing and assess
the impact of marine debris on Ghana’s beaches as high with EPA’s representative citing the following reasons:
* Marine debris presence affects the nation’s foreign exchange earnings to be derived from high beach pa-

tronage (by both locals and foreigners).
* Their presence also degrade the beaches and its immediate environs and to the detriment of the humans and
animals.

Furthermore, the main source of debris on the beach was attributed to beach users, boats, storm water discharge,
outfalls, the sea, ships, industrial activities, offshore oil and gas platforms and exploration. All representatives
for the four organisations were of the view that Ghana’s beaches are not clean. Each representative had suffered
some kind of problem associated with litter on the beach-these included wounds, diseases, discomfort and loss of
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® Improve people’s education

B Provide more rubbish bins

¥ Provision of Plastic bags

B Apply penalty to those that
litter

m Provide advertising at the
beach entrance about littering

u Clean the beaches

Figure 8. Management options by respondents to reduce beach litter.

revenue. Impact on human health and safety, impact on marine biota, unattractive beaches leading to low beach
patronage were expressed as the main problems that marine debris can cause. Education and sensitization, pro-
vision of more litter bins, application of penalty to those that litter, the provision of advertisement at beaches
about littering and beach clean ups were some of the suggestions on how to reduce litter quantities on Ghana’s
beaches.

4. Conclusions and Recommendations

The results from the study showed that plastic materials were the dominant litter item, in particular drinking wa-
ter sachets, food wrappers, plastic bags, plastic bottles and containers. This reflects the extensive use of plastics
in everyday activities such as purchasing of groceries, the type of packaging used for several items as well as the
activities of beach users. Secondly, marine debris from land based sources remains the highest source of beach
litter and ocean based sources the least. Thirdly, marine debris quantities at all four beaches were generally large
and underwent weekly fluctuations with quantities peaking on occasions where beach patronage was very high
and also in the event of heavy rainfall. However, Sakumono beach recorded the highest debris quantity. The re-
sults reflect the popularity of these beaches with beach goers. Mean water quality levels in all four study loca-
tions remain high in comparison to WHO guideline levels. However, Korle Gonno recorded the highest bacteria
load reflecting the use of this beach as a popular site where septic sewage from homes in Accra is directly dis-
charged into the sea in the absence of a proper sewage treatment plant.

The results of the social survey support the results of the beach survey as most survey participants admitted to
littering. Respondents acknowledged the fact that marine debris is a problem and associated it with injuries,
wounds and discomforts experienced at the beach. They are also aware of some beach management practices
being undertaken and the organisations responsible for keeping the beaches clean.

Respondents were of the view that Ghana’s beaches were generally not clean and beach users were the main
source of marine debris along the beach. However, attitude towards littering remains exceedingly poor as almost
all respondents acknowledge the fact that they are in the habit of littering.

Intensive education together with provision of adequate infrastructure for waste and sanitation remains key to
combating the issue of marine debris on Ghana’s coastlines. Packaged and targeted education should not only
aim at increasing awareness but also aim at changing attitudes and behaviour. Educational and public awareness
programmes using tools such as television and radio programmes, brochures, leaflets, stickers and posters
should be made available and directed at reducing all litter and target users of the marine environment including
local coastal communities, tourists, school teachers and students. In the short to medium term, provision of ac-
cess routes to beach locations will help ensure vehicular movement to carte debris collected and will help curb
the practice of burying of debris on beaches and their subsequent exposure with high tidal and wave action.

The provision of garbage collection, disposal and treatment infrastructure by the relevant institutions remain
important to help curb the practice of sewage disposal directly into the sea without prior treatment. Other basic
amenities such as toilets and potable water must also be provided. Water quality levels should be monitored
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regularly to avoid disease outbreaks. Where the bacteria levels are deemed life threatening, the beach should be
closed off to the general public until such a time when it is safe.

Currently, beach clean ups and some degree of monitoring are being carried out on more popular beaches
(urban or semi-urban beaches). Clearly, these are not yielding the needed results. Therefore adoption of the
above as well as appropriate policy interventions and suitable regulations together with long term enforcement
of existing ones to ensure compliance is vital to addressing marine debris along Ghana’s coastlines.

Presently, data available on marine debris cover a short duration and information on the issues, types, levels
and trends could be skewed. A future study carried out over a period of not less than five years will yield more
results on the trend of marine debris, sea water quality and littering and give a clearer picture of where resources
are best aimed. Ultimately, cooperation and coordination between the government of Ghana and other riparian
countries along the Gulf of Guinea is needed to take necessary remedial measures and actions including cleaning
campaigns that can help keep the coastline free from marine debris in the long term.
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Appendices

Appendix 1. Relative composition of litter sampled from the four study sites.

NO.
1

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34

TYPES OF LITTER
Plastic Bottles
Straws (plastic)
Black plastic bags
White plastic bags
Caps, lids
Glass bottles
Pure water sachet
Balloons
Metal cans
Nails
Cigarette packaging/ wrappers
Crown corks
Cardboard pieces
Glass pieces
Disposable plates and spoons
Khebab sticks
Metal pieces
Pieces of cigarettes
Footwear pieces
Clothing/textile
Used condoms
Syringes
Used diapers
Fishing net
Rope
Strapping bands
Car tyres
Toys
Plastic cups
Food wrappers
Flip-flops (Rubber slippers)
Batteries
Charcoal

Coconut husk

TOTAL WT.

11.712
0.123
39.41
7.038
0.139
12.37

24.713
0.002

12.898
0.002
0.322
0.596
0.543
2.395
2.748
0.631
9.249
0.064
1.474

15.539
0.003
0.011
3.643
3.864
3.729
0.043

12.901
33.25
3.732

11.817

1.34
0.066
0.63

8.617

% WT

3.94
0.04
13.24
2.36
0.05
4.16
8.30
0.00
4.33
0.00
0.11
0.20
0.18
0.80
0.92
0.21
311
0.02
0.50
5.22
0.00
0.00
1.22
1.30
1.25
0.01
4.34

11.17

3.97

0.45

0.02

0.21

2.90

TOTAL NO.

1348
580
2290
1031
733
210
2606
12
500

335
447
178
44
769
289
171
286
76
409
44

53
17
54
38
12
34
634
2349
235
25
176

141

% NO.
7.39
3.18
12.55
5.65
4.02
1.15
14.29
0.07
2.74
0.02
1.84
2.45
0.98
0.24
4.22
1.58
0.94
1.57
0.42
2.24
0.24
0.04
0.29
0.09
0.30
0.21
0.07
0.19
3.48
12.88
1.29
0.14
0.96

0.77
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Continued
35 Bones 3.693 1.24 47 0.26
36 Comb 0.004 0.00 6 0.03
37 Fruit peels 0.789 0.27 203 111
38 Kenkey peels 2.354 0.79 193 1.06
39 Styrofoam pieces 0.755 0.25 143 0.78
40 Bags 24.292 8.16 24 0.13
41 Used sanitary towels 27.749 9.32 34 0.19
42 Aluminium foil 0.038 0.01 33 0.18
43 Newspaper/Magazine pieces 2.056 0.69 542 2.97
44 Bandages 0.05 0.02 26 0.14
45 Umbrellas 0.025 0.01 1 0.01
46 Paper drink packs 4.361 147 316 1.73
47 Pieces of foam 0.573 0.19 95 0.52
48 Plastic containers 4571 1.54 381 2.09
49 Incandescent bulb 0.605 0.20 42 0.23
50 Toothbrush 0.001 0.00 4 0.02
51 Seaweed 0.061 0.02 13 0.07
TOTAL 297.59 100.00 18241 100.00
MEAN 5.835 357.667
VARIANCE 84.932 351,108.187

Appendix 2. Summary of debris weight and count collected from sampled beaches over sixteen weeks.

Beach Weight (kg/1000 m?)
Sakumono 67.21
La Pleasure 57.88
Mensah Guinea 99.91
Korle Gonno 72.58

Total number (items/1000 m?)

5154
4423
4948
3716

Appendix 3. Summary of the demographic variables collected for the social perception survey.

Demographic Variable Description

Categories

Frequency Percentage (%)

Beach locations where

Study site survey was carried out.

Place of residency

Residency at the time of survey.

Sakumono beach
La pleasure beach
Mensah Guinea beach
Korle Gonno beach
Local resident
Ghanaian tourist
International tourist

Other (Expatriate)

100
100
100
100
328
10
59
3

25.0
25.0
25.0
25.0
82.0
2.50
14.8

0.8

©,
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Continued
18 - 25 years 149 37.3
Age of respondent. Age
Age category with no response 26 - 40 years 180 45.0
was eliminated from analysis.
41 - 65 years 71 17.8
Female 189 47.3
Gender Asked respondents their gender; Male 211 528
male, female.
Fisherman 43 10.8
Trader 87 218
Occupation Primary occupation of respondent
Unemployed 77 19.3
Other 193 48.3
Less than GHS 400 97 24.3
GHS 500 - 700 113 28.3
Income Average monthly income in GHS GHS 800 - 1000 38 9.5
GHS 1000+ 32 8.0
Choose not to answer 120 30.0
Iliterate 25 6.3
Primary 70 17.5
JSS/Middle school 54 135
Education Highest level of education attained SSS/Technical/vocational 126 31.5
Graduate 101 253
Postgraduate 17 4.3
choose not to answer 7 1.8
Daily 98 245
Weekly 52 13.0
Beach visits How often respondents visit the beach Monthly 25 6.3
Yearly 2 0.5
Occasionally 223 55.8
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