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ABSTRACT

This contribution aims to present a rapid assessment of the water and sand

quality of the Albanian coastal beaches situated at the Adriatic coast. The

results presented here cover the period of year 2023. Coastal environments

include several different habitat typologies, from coastlines to estuaries, rocky,

sandy and muddy environments. All these ecosystems are very sensitive to

anthropogenic pressures, climate changes, emphasizing the need to study and

monitor their quality condition. One of the major hypotheses that leads study is

that the effects of water pollution in coastal areas are not only devastating for

humans, but also for animals, fish and birds. Contaminated water is unsuitable

for consumption, recreation, agriculture and industry. Pollution reduces the

aesthetic quality of coasts and beaches. More seriously, contaminated water

destroys aquatic life and reduces their ability to reproduce. Ultimately, it is a

risk to human health. No one can escape the effects of water pollution.
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INTRODUCTION

Bathing waters have a major significance for ecosystems and people who

derive multiple benefits from them. The change of water quality constitutes

an essential environmental risk that affects a significant and wide number of

interested parties and multiple interests, especially those who participate in

recreational activities based on the coast and the surrounding nature (Mancini

et al. , 2006; Bergamasco et al., 2021; Petri et al., 2022). Thus, water quality

plays a very important role in the well-being of the people, animals and plants

that populate this area (Chiswell, 1996). Microbiological contamination of

marine water bodies is one of the biggest environmental concerns in coastal

zones subjected to rapid population growth (Mongruel, R et al., 2013). Fecal

bacteria (e.g., Escherichia coli and Enterococci) originating from human feces

and organic waste in the sewage, as well as animal feces in run-off, disposed

of in the water bodies without any sanitation systems, constitute essential

sources for the marine environmental contamination (Schares et al., 2005,

Botturi et al., 2020). Consequently, human health can be seriously endangered

and a bad bathing water quality can have adverse effects on the tourist

industry and many recreational and economic activities (Campisano et al.,

2013).

MATERIAL AND METHODS

The study includes the sandy beaches of our country, along the Adriatic Sea,

starting from the Drin Bay in the north to the Vlora Bay in the south (Velipoja

Beach-VE, Shëngjini Beach-SH, Durrës Beach-DR, Lalzi Bay-LA, Kavaja

Beach-KA, Vlora Beach-VL) (Fig 1). The assessment of the quality of coastal

bathing waters was carried out based on 57 sampling stations during the

period May-September 2023. The number of samples is the same as for

coastal bathing waters and sand, sampling was carried out in the same

coordinates.

During the study, the following indicators were evaluated:

(i)Microbiological indicators: Intestinal Enterococci (IE) – ISO 7899-1 and

Escherichia coli (E. coli) – ISO 9308-3 by the Filter Membrane Method in

water and sand;

(ii)Chemical indicators measured in water (in situ): temperature (in 0C) and

pH (In pH unit).

Sampling of bathing water, transport and analyses is done based on Directive

2006/7/EC, dated February 15, 2006 "On the management of washing water

quality". Beach sand sampling and analysis is done based on Guidelines On

Recreational Water Quality Volume 1 Coastal and Fresh Waters World Health

Organization 2021.

RESULTS

In total were analyzed 285 bathing water and sand samples. For E.coli in bathing waters, the

highest value is observed in Durrës Beach (2.5x103 CFU/100 ml of water) and in sand (2.2x103

CFU/gr sand) in Kavaja Beach. For Enterococci in bathing waters, the highest value is observed in

Durrës Beach (1.8 x103 CFU/100 ml of water) and in the sand (2.4 x103 CFU/gr of sand) was

found in Kavaja beach (Table 1). The physical-chemical parameters measured in-situ: pH values

vary from 7 to 7.5 pH unit and the temperature values vary from 19 to 30°C. For microbiological

parameters measured in bathing waters, there is a significant differences between: month of

monitoring and E. coli in VE, SH, LA and KA; sampling stations and E. coli in VE, DR and KA;

month of monitoring and Enterococci in LA and KA; sampling station in sand Enterococci in VE

and DR. In sand was found a significant differences between: month of monitoring and E. coli in

VE, SH and KA; sampling station in sand E. coli in DR; month of monitoring and Enterococci in

VE, SH, LA, and KA; sampling stations and Enterococci in DR.

Referring to the Guidelines for the Quality of Recreational Waters (WHO, 2021) as well as the

European Directive on Bathing Waters (Sabino et al., 2011), the classification of beach sand for the

presence of the microorganism E. coli have shown that 79.6% of the samples are above the

reference value of 25 CFU/1g of sand. Enterococci, 51.2% of the samples are above the reference

value of 60 CFU/1g of sand.

CONCLUSIONS

Microbiological contamination of bathing waters with the presence of E. coli and Enterococci

microorganisms was found in all sampling stations, with the exception of only 2 (two) sampling

stations in Lalzi Bay (May 2023). For the assessment of the quality of the sand, microbiological

contamination was found with the presence of two microorganisms, E. coli and Enterococci, in all

sampling stations, but higher contamination was found in the beach of Kavaja and Vlora.

In bathing waters the highest microbiological contamination was determined by the presence of the

microorganism E. coli, which is associated with high human fecal contamination, while in the sand

by the presence of the microorganism Enterococci which is related to a potential fecal contamination

from animals. The high presence of these microorganisms can increase the risk of public health

infections. Throughout the monitoring period, the pH values range from 7 to 7.5 pH units, while the

T values range from 19 to 30°C (variable values depending on the month of monitoring).

Referring to the Guidelines for the Quality of Recreational Water according to WHO (2021) and the

European Directive for Bathing Water, was found a high percentage of sand samples above the cut-

off value for both microorganisms (E. coli and Enterococci). Furthermore, ANOVA study has shown

that there are significant differences between bacteria and the various groups considered in the

factors studied. Thus, it can be observed that the beaches Velipoja, Shëngjini, Lalazi Bay and Kavaja

have a significant differences between month of monitoring and E. coli, while the Kavaja Beach and

Lalazi Bay with Enterococi and month of monitoring. Sampling stations and E. coli in Velipoja,

Durrësi and Kavaja Beach, and Enterococci in Velipoja and Durrësi Beach.

It is also noted that was found a significant differences between month of monitoring and

bothmicroorganism measured in sand in Velipoja, Shëngjini and Kavaja beach, while Enterococci

also in Lalzi Bay. A significant differences between sampling stations and both microorganism in

Durrësi Beach.
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Fig. 1 Study Area, station sampling


