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Abstract

The pollution of the surface waters of Cyprus from priority compounds which are included in the EU Directive
76/464/EEC was evaluated. The Directive deals with the pollution caused by certain dangerous substances
discharged into the aquatic environment of the Community. In the framework of the reporting obligations of
Cyprus towards EU, a study was carried out for the Environment Service of Cyprus by the University of Cyprus
in collaboration with the State General Laboratory. 19 out of the 59 surface water bodies of the country were
investigated. 30 substances of List I, List I candidates and List II were examined. The analytical determination
was performed by a Gas Chromatography — Electron Capture Detection for organochlorine insecticides, by Gas
Chromatography — Flame Thermionic Detector for the chlorotriazine herbicides and organophosphate insecticides
and finally by on line purge and trap technique followed by Gas Chromatography — Electron Capture Detection/
Photoionization Detection for the volatiles and semivolatiles organic compounds. Toluene, 1,1,1-trichloroethane,
1,2-dichloropropane, vinyl chloride and 1,4-dichlorobenzene were the most frequently found among VOCs and
SVOCs. In some cases non-compliance was observed for hexachlorobutadiene, hexachlorobenzene and 1,2,4-
trichlorobenzene. The most commonly encountered organochlorine insecticides were hexachlorobenzene and
heptachlor. This paper summarizes the work carried out, the methodologies applied and provides a discussion on
the results found.
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% Limit of detection and % recovery at the limitgpfantitation limit for the substances analysed

Code Substance LOMg/L) LOQ (ug/L) % Recovery at LOQ
46 DDT 0.004 0.013 97
53 1,2-dichlorobenzene 0.008 0.03 100
54 1,3-dichlorobenzene 0.008 0.03 100
55 1,4-dichlorobenzene 0.02 0.06 100
65 1,2-dichloropropane 0.0008 0.003 100
77 Endrin 0.003 0.010 95
79 Ethylbenzene 0.008 0.03 100
82 Heptachlor 0.0005 0.002 79
83 Hexachlorobenzene 0.003 0.010 89
84 Hexachlorobutadiene 0.0006 0.002 100
86 Hexachloroethane 0.0006 0.002 83
96 Naphthalene 0.0006 0.002 97

100 Parathion 0.005 0.01 94

106 Simazine 0.005 0.01 86

110 1,1,2,2-tetrachloroethane 0.002 0.007 100

112 Toluene 0.003 0.01 100

118 1,2,4-trichlorobenzene 0.002 0.006 100

119 1,1,1-trichloroethane 0.003 0.01 100

128 Vinyl chloride 0.003 0.01 100

131 Atrazine 0.005 0.01 72

(83), (quality objective: 0.03g/L) and 1,2,4-
trichlorobenzene (118), (quality objective:
0.4ug/L). It is important to note that hexa-
chlorobutadiene (HCBD) is one of the most
nephrotoxic chlorinated-hydrocarbon in rodents
[28]. Additionally, short-term exposure to high
concentrations of hexachlorobenzene (HCB) can
lead to kidney and liver damage, central nervous
system excitation and seizures, circulatory col-
lapse and respiratory depression [29]. Chronic

insecticides were hexachlorobenzene and hep-
tachlor. Hexachlorobeene was mostly found in
Garyllis (1943 675 80) rivewhile heptachlor was
mostly found in Kalavassos Dam (1897 510 50).
Atrazine and simazine (chlorotriazine herbi-
cides), despite the fact that their use has been
banned, were identified imost of the water bodies
examined in low concérations while from the
category of organophosphate insecticides only para-
thion was identified at tlee of the water bodies.

exposure to hexachlorobenzene can cause diseases The following substances were never traced

such as porphyria, hepatotoxicity, immune sup-
pression, neurotoxicity, cdiotoxicity, alterations
in calcium metabolism and reproductive effects
[29-33]. 1,2,4-trichlorobenzene is well known
for its effects in estuare macrobenthic commu-
nities [34], in fish [35],n rats [36], and recently
in root growth [37].

The results obtained have shown that the
most commonly encountered organochlorine

in any of the water sarfgs examined: aldrin (1),
azinphos-ethyl (5), azphos-methyl (6), chlo-
robenzene (20), chlorofor23), 2-chlorotoluene
(38), 1,2-dichloroethand59), dieldrin (71),
fenthion (81), and 1,1,2ithloroethane (120). It is
also noted that none of the substances examined
were traced in the following water bodies:
Stavros tis Psokas — Skarphos (1226 858 60)
and Mylou — Kornos (1873 524 60).
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Fig. 2. Range of substances concentration in pg/L found
in water bodies in Cyprus during the period 2000-2005.

The water bodies where most of substances
examined were present are Garyllis River (1943
675 80) and Polemidia dam (1943 675 90).
Garyllis River flows downstream towards
Polemidia dam. A more detailed investigation is
needed in order to examine the exact pollution
sources in that area. The operation of the moni-
toring network is continuing and new legislative
measures will be enforced if the results show
that such additional measures should be taken.
Finally it must be pointed out that more detailed
studies have to be carried out covering a wider
spectrum of substances to get clear baseline data
for the entire areas of the water bodies including
a bigger number of sampling points.

The comparison between substances in the
different water bodies is shown in Fig. 3. It is
clear that volatile compounds are present in
almost all the samples examined and are present
in higher concentrations compared to those of
pesticides. Organochlorine pesticides were mostly
present in Kalavassos Dam (1897 510 50).
Dhiarizos River (1124 931 95) and Dhipotamos

100%+"F
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Fig. 3. Comparison of substances concentration in differ-
ent water bodies in Cyprus during the period 2000-2005.

20OCPs = DDT + endrin + hexachlorobenzene +
heptachlor

20OPs = Parathion

2HBCs = Simazine + atrazine

2VOCs = Hexachlorobutadiene + 1,2,4-trichloroben-
zene + 1,2-dichlorobenzene + 1,3-dichlorobenzene +
1,4-dichlorobenzene + 1,2-dichloropropane + ethylben-
zene + hexachloroethane + naphthalene + 1,1,2,2-
tetrachloroethane + toluene + 1,1,1-trichloroethane +
vinyl chloride.

Dam (1873 514 95) have the highest concentra-
tions of herbicides investigated.

4. Conclusions

Though, it cannot be seen from the datasets
presented in this paper since the data refer to the
range of the concentrations of the various com-
pounds investigated, during the years a remark-
able decrease is observed for all the substances.

The results obtained showed that the most com-
monly encountered organochlorine insecticides
were hexachlorobenzene (in Garyllis river, 1943
675 80) and heptachlor (in Kalavassos Dam,
1897 510 50). Atrazine and simazine which
are chlorotriazine herbicides were identified in
most of the water bodies examined in low concen-
trations. Parathion was the only organophosphate
insecticide which was identified at three of
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