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Abstract

Water pollution is a serious problem for the entire world. It threatens the health and well-being of
humans, plants, and animals. The Mediterranean Sea is one of the most international waters on our
planet. Nineteen nations border it, more than 10,000 species live in it and millions of people get
food, work and pleasure from it. It is the feeding and breeding ground for many endangered species.
The Mediterranean sea is expected to be one of the first seas to suffer harm from man’s impact. The
study is attempt to investigate of the impact of direct injection of domestic sewage in Zliten city in
to Mediterranean sea. In this research paper physico-chemical characteristics of Mediterranean Sea
were studied. The parameters studied were pH, electrical conductivity, total dissolved solids, total
hardness, chloride, sulphate and biochemical oxygen demand BOD. The values of these parameters
were found in excessive amounts of waste water are injected daily into the sea without treatment. It
can be concluded that the water parameters which were taken for the present study are above the
pollution level especially biological oxygen demand (BOD) and total hardness (TH). A brief attempt
has been made to study the extent of change in the quality of water in comparison with pure or
unpolluted water in Mediterranean Sea.
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1. Introduction
The Mediterranean Basin is one of the most highly
valued seas in the world. The region comprises a
vast set of coastal and marine ecosystems that
deliver valuable benefits to all its coastal inhab-
itants, including brackish water lagoons, estuar-
ies, or transitional areas; coastal plains; wetlands;
rocky shores and near shore coastal areas; sea
grass meadows; coralligenous communities; frontal
systems and upwelling; seamounts; and pelagic
systems [1].
The Mediterranean is not only complex in ecology,
but also socio- politically – twenty-one countries
border this heavily used sea. The Convention for
the Protection of the Marine Environment and
the Coastal Region of the Mediterranean (Barcelona
Convention) embodies international partnership

to protect the sea, its coasts, and the uses and
livelihoods that it supports. One of the main ob-
jectives of the Barcelona Convention is to pro-
tect the marine environment and coastal zones
through prevention and reduction of pollution
among Mediterranean Coastal States [2]. Libya is
one of that countries which have a costal around
1950 km and the disposal sewage domestic is a
huge problem which needs to be fixed. The prob-
lems associated with sewage disposal have become
a major problem of the urban world due to in-
crease in human population and urbanization. The
commonality of sewage related problems through-
out coastal areas of the world is significant since
these areas are inhabited by over 60% of the hu-
man population. Consequently, domestic waste-
water discharges are considered one of the most
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significant threats of the coastal environments
worldwide. Environmental effects associated with
domestic waste-water discharges are generally lo-
cal with transboundary implications in some ar-
eas [3]. Coastal waters are facing a variety of
pressure affecting both the ecosystem and human
health through sewage waste-water discharge and
disposal practices that may lead to introduction
of high nutrient loads, hazardous chemicals and
pathogens causing diseases. The adverse pub-
lic health, environmental, socio-economic, food
quality and security, and aesthetic impacts from
sewage contamination in coastal areas are well
documented [4]. Pollution of the coastal water
usually interferes with various water uses. Cul-
tured bivalves are generally reared in areas that
are often densely populated and are sensitive to
heavy pollution from human activities. Pathogens
transmitted by human feaces are most commonly
involved and the discharge of sewage polluted by
human and animal pathogens into the sea repre-
sents the main source of bacterial pollution. Ev-
ery pathogen present in seawater may be trapped
and concentrated in the tissues of the bivalves and
so represents a potential heath hazard.
The fact that the majority of urban populations
depend on coastal surface waters which are usu-
ally used for sewage disposal, in one way or an-
other, makes water pollution the principal prob-
lem that requires sound management practices to
contain impacts. The study is developed to make
an assessment in order to evaluate the prevailing
situation and provide accurate information on the
water quality [5].
Sewage effluents have historically been discharged
through outfall in shallow coastal and waters and
is one of the major stresses impacting coastal ecosys-
tems. There are usually significant effects on wa-
ter quality and on marine life arising from sewage
disposal. Water quality deterioration is one of the
most important water resource issues of the 21st

century. Therefore the quality status of coastal
surface water is very important and would always
be under public scrutiny because of health risk
associated with sewage contamination [3-4].
The potential deleterious effects of pollutants from
sewage effluents on the receiving water quality of
the coastal environment are manifold and depend
on volume of the discharge, the chemical com-
position and concentrations in the effluent. It
also depends on type of the discharge for example

whether it is amount of suspended solids or or-
ganic matter or hazardous pollutants like heavy
metals and organochlorines, and the characteris-
tics of the receiving waters [6]. High levels of sol-
uble organics may cause oxygen depletion with
a negative effect on aquatic biota. Contamina-
tion of the coastal water may result in changes in
nutrient levels, abundance, biomass and diversity
of organisms, bioaccumulation of organic and in-
organic compounds and alteration of trophic in-
teraction among species. Receiving waters with
high flushing capacity are able to dilute or elimi-
nate most of the conventional pollutants but per-
sistent toxic compounds and long lived pathogens
will always be troublesome. The threat has how-
ever been increased for both the environment and
the public health for the following reasons [7]:

1. Direct dumping in open unsheltered area re-
sults in wider dispersion of the effluent and in-
creases its threat to the reef ecosystem and ben-
thic communities.

2. The high concentrations of heavy metals in the
fish catch from the area, which may represent
a real threat to the public health .

3. Emanation of bad odours resulting from the
degradation of the organic matter.

The present study is an attempt to make an as-
sessment of the change in the physico chemical
properties of the quality of sea water by the ad-
dition of sewage, domestic waste and garbage of
Zliten city.

2. Material and Methods

2.1. Study area
Geographically, Zliten city is located on the Mediter-
ranean Sea 160 kilometers east of Tripoli at lati-
tude of 32°27 ´50´´ (N) and longitude of 14°34´21´´
(E). Zliten is widespread and covers an area of
30,000 km2. It is surrounded by the Mediter-
ranean from the north, Misrata from the east,
Bani Walid from the south and Al Khoms from
the west with a population of approximately
200,000. The map of the study area is presented
in Figure 2.1. The main activities of the popula-
tion are agriculture, trade, and small-scale busi-
nesses. Most of the cities and towns have estab-
lished a Sewage treatment plants in Libya but un-
fortunately, Zliten beach are being polluted by
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Figure 2.1: Map of the study area.

indiscriminate disposal of sewage and industrial
wastes. At the past, an equivalent volume (~6,500
m3) of entirely raw sewage is transported and
dumped in a huge sewage lake at the north of the
City. The problem of sewage disposal in beach of
Zliten is began in 2015 as a temporary solution
from municipality of Zliten until the finishing of
establishing new plant of treatment sewage in the
city. The sewage dumping pipeline is suited on
the shore at about 2.5 m above sea water level.

2.2. Climate
Zliten city has a Mediterranean climate: the year
is divided into four distinct i.e., summer (June
to August), Autumn (September to November).
Rainy (December to February). The minimum
temperature around 9/10 °C and a maximum
around 17/19 °C in January and February, and
hot, sunny summers, with highs in July and Au-
gust of around 43 °C. The annual rainfall is amounts
to just 190 mm, and the mean average humidity
is 55% .

2.3. Collection of samples
The water samples were taken on July 2016 be-
tween 9 a.m. to 11 a.m. in one Liter dark bot-
tles at each selected sites. Four selected sites
were chosen and compared with unpolluted sam-
ple. The brief details of sampling site are pre-
sented in the Table 2.1. Sampling was carried out

by dipping each sample bottle at approximately
10- 30 cm below the water surface by projecting
the mouth of the container against the flow the di-
rection. Preservatives were added as required in
the specific test methods in order to avoid changes
in chemical composition of the sample as a result
of microbial degradation and inter-chemical reac-
tion. Consequently. Samples were transported to
the Environmental sanitation office in the city of
Zliten.

Table 2.1: Breif detail of sampling sites.

S.No. Site code Description
1 Site I Located under

the pipeline outlet
2 Site II Located 100 meters left of

the pipeline outlet
3 Site III Located 500 meters left of

the pipeline outlet
4 Site IV Located 100 meters right of

the pipeline outlet

3. Results and Discussions

In an arid region, such as Libya, the water re-
source is inadequate which forces the authorities
to establish the desalination program throughout
the country. In addition, reclaimed sewage wa-
ter is on the increase to be used in farming and
industrial sectors [8].
The results of the physico chemical analysis of
different sampling sites were studying and com-
pared with pure or unpolluted sample from the
Mediterranean sea. Sites close to sewage outlets
had the highest nutrient values because they are
more influenced by the incoming products from
detergent from the households The physical and
chemical characteristics of sea water samples are
illustrated in Table 3.1.
PH of Zliten beach ranged from 8.2 to 8.7 for four
sites. The obtained results indicate that the wa-
ter of Zliten beach at all the sites is slightly al-
kaline which can be attributed to the regular dis-
charge of domestic sewage and disposal automo-
bile/workshops wastes.
The BOD represent the ability of microorganisms
to oxidise organic material in the sewage into car-
bon dioxide and water based on the molecular
oxygen which used as an oxidizing agent. High
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Table 3.1: Average of physical and chemical parameters of collected sea water samples around
sewage.

Parameter Site I Site II Site III Site IV Pure seawater
(unpolluted)

Temperature (ºC) 23.5 22.6 23.8 22.5 24
pH 8.4 8.5 8.7 8.2 8.3
EC µs 93506 93920 93372 93417 94290
TH mgl-1 14000 15300 9400 13400 5600
TDS mgl-1 63210 63490 63120 63150 63740
BOD mgl-1 0.5 20 6.7 8.6 57
Cl mgl-1 28100 3100 25800 25400 24200
SO4 mgl-1 7000 1000 1000 error error

concentrations of BOD in sewage lead to the re-
duction of dissolved oxygen of the receiving water
bodies and thus reduction in pH values and micro-
bial growth, as well as deaths of aquatic animals
[9]. The biological oxygen demand (BOD5) re-
vealed that the highest concentration (20 mgl-1)
was recorded at site II and the lowest was (0.5
mgl-1) observed at site I.
The BOD were quit low compared to the pure or
unpolluted sea water which is (57 mgl-1).
Temperature was between 22 and 24 ºC. The tem-
perature of the sewage is one of the important
factors which influence in the chemical and bio-
logical reactions of aquatic organisms in the water
bodies. Temperature also affects the conductiv-
ity, pH, saturation level of gases and various forms
of alkalinity [10].
Total dissolved solids (TDS) indicate the general
trend of the water quality of surface water bod-
ies, phosphates and nitrates of calcium, magne-
sium and other particles. The effect of presence
of total dissolved solids (TDS) in the costal of
Zliten is the turbidity due to presence of silt con-
tent and organic matters. The permissible levels
of TDS for sea water as published by the Water
Quality Association is 30,000-40,000 ppm. Dur-
ing the present study, minimum values of TDS
were recorded at site III and IV (63120, 63150
mgl-1) respectively and maximum were at sit II
(63490 mgl-1). All values of TDS for four sites
were less than of TDS value for unpolluted sea
sample (63740 mgl-1).
Total hardness mainly depends upon the dissolved
salts present in water [11]. The highest value of
total hardness TH was at site II (15300 mgl-1)
and the lowest was at site III (9400 mgl-1) while

the sample five ( unpolluted sea water ) recorded
TH value (5600 mgl-1).
The electrical conductivity EC might be consid-
ered as the same for four sampling. The range was
around ( 93553 µs) whereas the value of sample
five recorded (94290 µs).
Chloride (Cl-) is one of the major anions found in
water and are generally combined with Calcium,
Magnesium, or Sodium. All values were bigger
than unpolluted sample for all sites (28100, 31000,
25800, 25400 mgl-1) consequently. The permissi-
ble levels of SO4 for any sea is (2700-3100 mgl-1).
The sites II and III registered same value (1000
mgl-1) which below the tolerance level. In the
other hand, the highest value documented at site
I (7000 mgl-1). This amount may contributed to
a presence of organic matters .

4. Conclusion

It can be concluded that the direct discharge of
sewage into the sea water represent a serious risk
for the environment and all organisms in the sea
water including fish. The human infection might
take place via the consumption the contaminated
of sea food. Taking in consideration that the
costal of Zliten city is around 35 km. There is
considerable need for better understanding of the
authority to establish new sewage treatmant plant
as soon as possible and to insure the efficiency of
the treatment and produce high quality sewage
effluents before the final disposal into the sea wa-
ter.
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