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Abstract

Adverse environmental impacts of desalination plants
are barriers for their development. Nevertheless,
current Environmental Impact Assessment (EIA)
methods cannot provide a suitable quantitative
framework for comparing and evaluating different
practices or strategies. This study introduced a
guantitative method based on midpoint and endpoint
ReCiPe coefficients used in Life Cycle Impact
Assessment (LCIA). Accordingly, both direct and
indirect environmental impacts of seawater
desalination on humans, terrestrial and marine
ecosystems were calculated and compared for coastal
and inland operating conditions. The impacts of using
renewable energies and Zero Liquid Discharge (ZLD)
systems were also compared by the proposed
methodology. For this purpose, the available brine
water quality data of operating RO and MED plants
located in southern Iran and the Middle East were used.
Results showed that LCIA method can properly
account the accumulated environmental impacts of
desalination. In addition, this research highlighted that
the main damage of desalination plants on marine and
terrestrial ecosystems is originated from discharging
toxins and hazardous wastes through brines.
Consequently, it is emphasized that brines should be
carefully monitored based on their toxicity. In addition,
due to 70-80% effectiveness of ZLD on environmental
impact reductions, its application should gain the
highest priority for environmental protection.

Keywords: Desalination, Greenhouse Gases (GHG), Life
Cycle Assessment (LCA), Renewable Energy, Toxicity.
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1- Life Cycle Impact Assessment

2- Zero Liquid Discharge

3- Reverse Osmosis

4- Multiple Effect Distilation

5- Environmental Impact Assessment
6- Cumulative Impact Assessment

7- Life Cycle Assessment

8- Dichlorobenzene

9- Disability-Adjusted Life Year

10- Environmental Performance Indicator
11- Seawater Desalination

12- Freshwater Desalination

13- Multi-Stage Flash Distillation
14- Forward Osmosis
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