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Paying 
a heavy 
price for 
water

Environmental impact of desalination: new study raises two main concerns

By Annette Chrysostomou

CYPRUS’ reliance on 
desalination has long 
been hotly debated with 
conservationists calling 
for a more sustainable 
use of water resources. 
An upcoming academic 
work which is currently 
in press adds to the de-
bate and suggests solu-
tions. 

The paper by scientists 
from the University of 
Aberdeen and Cyprus’ 
department of fi sheries 
and marine research ar-
gues there are solutions 
for two main problems 
created by desalination: 
increased greenhouse gas 
emissions, a global prob-
lem, and the marine envi-
ronment impact, a local 
issue. 

The authors agree de-
salination is important for 
the country, as Cyprus is 
the most water-stressed 
country in Europe. 

Desalination is key for 
the safe drinking water 
supply in Cyprus, contrib-
uting as much as 70 per 
cent to the total water 
supply, the study found, 
citing government statis-
tics. 

“In recent decades, wa-
ter demand in Cyprus 
has always exceeded the 

available water supply. 
According to the latest 
data available from the 
water development de-
partment (2017), water 
demand exceeded wa-
ter supply by 40 million 
m3, with desalination 
and water recycled from 
urban wastewater treat-
ment plants contribut-
ing almost 40 per cent of 
the total available water 
supply,” the academics 
involved in the research 
reported.

However, the need for 
desalination, the research 
paper said, “comes with 
undesirable environmen-
tal impacts, namely brine 
discharge into the marine 
environment and CO2 
emissions from electri-
cal power generation re-
quired to drive the desali-
nation process”.

In 2018, 69.6 million cu-
bic metres of desalinated 
water were produced 
in Cyprus requiring the 
consumption of around 
240.9 GWh of electrical 
energy, which was mostly 
produced by burning im-
ported fossil fuels, oil and 
petroleum products. 

“We concluded that this 
energy consumption re-
sults in the release of ap-
proximately 169 kilotons 
of CO2 equivalent to the 
atmosphere. This repre-

sents around 2 per cent 
of the total greenhouse 
gas emissions in Cyprus,” 
one of the authors, Frith-
jof Kuepper, based at the 
University of Aberdeen in 
Scotland, told the Sun-
day Mail. “Though this 
is less than we feared, it 
is bound to rise unless 
something is done, be-
cause the need for water 
will also rise.”

Furthermore, the pro-
duction of this quantity 
of desalinated water gen-
erated around 103 million 
cubic metres of brine, liq-
uid waste discharged into 
the sea.

The results obtained 
in a long-term survey by 
scientists from the gov-
ernment’s fi shery depart-
ment show mostly strong 
impacts on seagrass 
(Posidonia) meadows, 
which Kuepper said are 
both iconic and impor-
tant for marine biodiver-
sity and carbon storage. 

“We found negative ef-
fects on Posidonia oce-
anica seagrass meadows 
within around 150 metres 
from the discharge point. 
The seagrass was less 
dense and the structure 
changed,” he said.

“We are also in the pro-
cess of studying its ef-
fects on the local and al-
ien fauna species,” Eleni 
Avramidi, an honorary 
researcher and one of the 
authors added. “We are 
planning to see what the 
high salt content and the 
increased heat mean for 
local species and alien 
species such as pufferfi sh 
and lionfi sh.”

The research team aims 
to concentrate its next 
project on this aspect 
during the summer when 
more diving and research 
around the discharge ar-
eas for the liquid waste is 
planned.

A promising solution 
to both problems – brine 
discharge and CO2 emis-

sions – would be renewa-
ble-driven desalination.

Solar power is an an-
swer to the greenhouse 
gas house emissions 
problem, especially for a 
country which needs to 
import 100 per cent of its 
fossil energy needs. Solar 
panels should be installed 
on buildings and in areas 
like car parks, Kuepper 
believes.

There are also solutions 
to the local problem, the 
brine discharge. One way 
to reduce the impact is to 
discharge the salty waste 
in deeper waters where 
stronger currents prevail, 
making sure it is diluted 
to a bigger extent. 

Other ways to go are 
more exciting, but we are 
not quite there yet. 

“We should make more 
sensible use of salt and 
not dump it into the sea 
at all. Sea salt is basically 
a mixture of raw materi-
als and can be used, for 
example to produce lithi-

um, a much-needed com-
ponent for batteries. So 
we could run cars in Cy-
prus by solar power and 
sea salt. Researchers are 
working on it and I hope 
this will happen within 
the next 10 or 20 years,” 
Kuepper said.

“Given the global ur-
gency and also the ob-
ligations of the Cyprus 
government under the 
Paris Treaty to imple-
ment more stringent re-
duction targets for car-
bon emissions, as well as 
the new EU Green Deal 
that was recently adopt-
ed calling for climate 
neutrality by 2050 in Eu-
rope, the changeover to 
100 per cent renewable-
powered desalination in 
Cyprus should be imple-
mented within the next 
few years,” the academ-
ics recommended in their 
paper.

The scientifi c article 
was written with the aim 
to help develop new cir-

cular economy business 
models and is part of the 
Zero Brine and Water 
Mining project, two EU-
funded projects with the 
fi nal purpose to develop 
innovative solutions for 
the sustainable use of al-
ternative water sources.

The Water Mining pro-
ject started on Septem-
ber 1, 2020 and lasts for 
four years until August 
31, 2024. With a total 
budget of €19.1m the 
project is partly funded, 
with €16.9 million, by the 
European Union’s H2020 
research and innovation 
programme.
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Alien species: Lionfi sh (Pterois sp) at the brine outfall of the Larnaca desalination plant

Brine density is visible as 
diver Eleni Avramidi swims 

near the outfall of the 
Dhekelia desalination plant

An impacted seagrass meadow 
at the brine outfall of the 
Dhekelia desalination plant
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