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Abstract 

Paper demonstrate the process of water desalination that concern with pre-treatment of sea water before making its usage 
different approaches like Ultrafiltration, microfiltration, reverse osmosis nano-filtration and they are then categorized by 
comprising turbidity, bacteriological content and dissolved material which causes ensnarling and scaling in performance of 
membrane. Fundamentally, procedures of pretreatment of water can be categorized as coagulation, flocculation, treatment 
from ozone and sedimentation etc. Consequently, review of it can provide a better alternate in solving the membrane scaling 
and scrambling problem. Desalination in seawater RO has some of the environment, ecological and financial impacts also 
which are allied with the creation, construction and procedure of consumption and water intake process and the discarding 
of concentrate. The key influence on ocean intake systems in marine and aquatic creatures. Afterwards some of the related 
issues it causes and some of the harm it causes to aquatic life are enlightened.  

 

1. Introduction  

For decades, Australia has met the need for water by 
obtaining fresh water from dams and catchments. 
However, in a certain period, many lack of rainfall caused 

the reservoir to break. The greatly affected city is the 
capital, where a lot of uncertainty about water supply and 
demand was observed. Therefore, in 2007, the main dam 
in Sydney suffered a substantial decline. The observed 
water level dropped from normal to 33%.  The first plant 
for desalination of Australia was built in 1903 to treat and 
deal with briny and alkaline groundwater in the mining 
area of gold which lie in Western part of Australia. 
Between 1960 and 1980, several desalination plants were 
built in Australia. (Knights). Especially after the 
membrane technology revolution, RO was economically 
feasible, but steam-compressed seawater desalination and 
multi-stage flash evaporation plants have also been built. 
Although only two RO desalination plants are still 
operating. Seawater reverse osmosis is the only 
desalination technology currently used for desalination of 
seawater in Australia.  

1.1 Intake of water into equalization tank and 
straining  

The seawater desalination plant converts contaminated 
sea water into fresh water for domestic and industrial use. 
Initially seawater is carried and distributed by in taking 
and then pumping to desalination plant equalization tank 
afterwards into strainer and then pretreatment of raw 
water is carried out before it inflow into the seawater RO  

 

 

system because there are considerable impurities in sea 
water for assembling the requirements on reverse osmosis 
Water. Principally seawater reverse osmosis plant 
composed of some arrangements and categories that may 
include intake of water, its pre-treatment, desalination of 
seawater by RO, energy recovery maneuver, chemically 
dosing, scheme of clean in place and Programmable logic 
controller for controlling arrangements. The intake of 
seawater process is used to carry out sea wat er into 
seawater RO plant. There are various types of methods for 
water intake which is taken into consideration on quality 
and quantity of water in an area and major concerns are 
geology and geographic conditions of area as well as 
meteorological facts and natural disasters that may 
happen are also kept in consideration. [1] 

1.2 Pre-treatment System 

Pre-treatment method is carried out by technology of 
membrane that mainly consists of MF, UF, NF, and RO. 
Yet, Microfiltration, Ultrafiltration and Nano-filtration 
membrane technologies are commonly used for water 
treatment for pretreatment purposes. Microfiltration and 
ultrafiltration are generally used in comparison to the use 
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of rapid sand filtration in predictable water treatment, 
where microbiological contamination and some 
particulates can be effectively removed by microfiltration 
and ultrafiltration. Pretreatment processes like 
flocculation of water its sedimentation its adsorption and 
then disinfection and at the end membrane filtration. 
Although, the method that pretreatment process use in its 
scheme depends primarily on the quality of H2O. To 
produce the desired H2O quality before entering nano-
filtration or reverse osmosis, many possibilities can be 
functional in pretreatment of water. For instance, if the 
quality of water is much poor and at the same time also 
contain turbidity, bacteriological content and overall 
dissolved solids then the arrangement may need the 
process of Flocculation as well as sedimentation to 
eliminate the turbidity and decontamination to lessen 
bacterial content in the water that is combined with 
microfiltration as well as ultrafiltration to remove overall 
dissolved solids. Therefore, it helps prevent fouling in 
nano-filtration and reverse osmosis and improves 
membrane performance because the quality of water for 
nano-filtration and reverse osmosis is satisfactory. In 
most cases, many researchers incline to enhance 
conditions by using pre-treatment of water methods that 
help prevent reverse osmosis and microfiltration fouling 
because membrane replacement in reverse osmosis or 
nano-filtration is expensive and requires high energy. The 
process of ozone integration can be included in the 
pretreated process to halt organic matter present in the 
water into meeker forms for improved biodegradation. 
Ozone is integrated for the process of desalination 
because it prevents membrane fouling when combined 
with MF & UF. If they are used alone as a p retreatment 
method, membrane fouling still exists, indicating that the 
integration of ozone technology improves the 
biodegradability of reverse osmosis brine. [2] 

1.3 Freeze-thaw 

This process of desalination use freezing as a tool to 
eradicate clean water from saline. Water mixed with salt 
is squirted throughout the condition of freezing into a pad 
where it is shaped as ice-piles. When conditions get warm 
accordingly the melted desalinated water is recovered by 
natural procedure. This exercise lies for lengthy periods 
of time by conditioning and sub-freezing by natural 
process. This technique is not dependent on weather and 
it also freezes the seawater in a vacuum it also sets the ice 
that is to be desalinated is then liquefied and for collection 
of remaining salt. Electro dialysis reversal is the process, 
in which because of the heat of sun the sea w ater 

evaporates. Electro dialysis mainly utilizes electric 
potential to transfer the salt particles through charged 
membranes, which then get trap salt particles in irregular 
channels. [2]  

1.4 Seawater Desalination by RO 

Reverse osmosis uses the semi-permeable membrane for 
eradication of organic matter, colloidal constituents and 
particles, microorganisms from the water and then 
produce fresh water. The function of partially permeable 
membrane is to separates H2O from solution of water that 
exists it would afterwards permeate for solution of salt 
during osmotic pressure functioning. Uncertainty in any 
condition pressure that is larger than pressure of osmosis 
is applied to solution of salt at that case water infuse in 
the direction that is opposite to original functioning. This 
phenomenon is named as r everse osmosis. Reverse 
osmosis infuse is purified by removing 98% of total 
dissolved solid material from the feed water that exists. 
RO brine is concerned with overall dissolved solids 
particles about 2 times of the existing feed water. 

1.5 Energy Recovery and Chemical Dosing Process  

The chief function of energy retrieval device is to lessen 
energy consumption and making it cost effective by 
recycling and reusing the energy obtained from Reverse 
Osmosis process. Device used for energy recovery is 
crucial to saving of energy in the operational phase of 
seawater reverse osmosis desalination. Moreover, 
Pressure Exchanger device is the most effectual solution 
that is available nowadays and it also reduce the energy 
consumption of seawater RO process by up to 60-70%. 
The chemically treating process is a very significant 
portion of the entire water treatment system that include 
the coagulants and germicide dosing maneuver in the 
pretreatment process and treating maneuver formerly the 
initial level of reverse osmosis and the adjusting of Ph 
before 2nd level of Reverse Osmosis. Individual maneuver 
involves a ch emical tank a pump and pipes for dosing. 
Entirely devices of dosing are well deliberate and 
centrally installed for reliable and easy operation, 
maintenance and supervision. [3]  

1.6 CIP Cleaning System 

The equipment of RO has a decent design treatment and 
it does not require normal cleaning of basics of 
membrane. Though, how faultless the design of treatment, 
the surface of membrane will form a certain grade of 
numerous pollutants throughout the long-term process it 
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reduces the performance of membrane and it upsurge the 
difference of pressure b/w the inlet as well as outlet. 
Consequently, the low-pressure reddening the filth on the 
above surface of the reverse osmosis membrane is 
regularly cleaned and sterile for purification.  

2. Issues of desalination for future water 
security in Australia 

a) Sea water Desalination alike other main industrial 
methods also has impacts that degrade 
environment which need to be understand and 
alleviated. A comprehensive report from the 
Pacific Institute inspects the significant effects on 
the aquatic environment associated with the 
operation, construction and long-term process of 
desalination of seawater that include retreating 
water from the oceans and then clearing the 
extremely rigorous brine. Current reverse 
osmosis plants for desalination take in huge 
volumes of salt-water that normally when 2 
gallons are reserved for every 1 gallon of fresh 
and clean water formed and then transfer it over 
fine-pored sheaths to separate fresh and clean 
water from salt water. [4] it also has severe 
impacts on the marine life that is even for a solo 
plant may be focused to daily, seasonal or annual, 
or even decade distinction, and are expected to be 
species and specifically site. Though, there are 
numerous operative, scientific, design and 
technical measures existing to lessen the impacts 
on marine life.  

b) Another chief environmental challenge of 
desalination is the removal of the highly 
concentrated brine that comprises of chemicals 
that are used in the whole process. As saline as 
the ocean body, the brine is also deeper than the 
waters into which it is going to be discharged and 
it then sink and gradually spread to the floor of 
the ocean where characteristically little wave 
energy is present for mixing it.  

c) Additional impact of all intakes of offshore is 
chiefly allied with the channels and pipelines that 
relate to intake construction to the SWRO 
facility. [4] Classically, this pipeline is intended 
and lay on the seabed and is suppressed 
underneath the area that is pretentious by action 
of wave.  

d) Financial and cost of plant and bills are also a 
barrier. 

3. Impact of brine disposal on cuttlefish 

The effect of purification brine on the marine life occur 
mostly at the idea source, adjacent the brine ejection pipe. 
Although the brine comprises natural aquatic ingredients, 
deprived of mingling, its great explicit mass causes it to 
descend to the marine floor developing a st ratified 
structure with the saline establishing a bottom coat. By 
means of the plume basins, its effects possibly could 
spread over a variety of 1000 of meters. Purification from 
contamination in water, modifies the quantity of O2 that is 
dissolved in water uncertainty there is inadequate 
intercourse, in water the temperature is augmented 
because of the heat action within the procedure as well as 
turbidity could be amplified at the opening point. 
Purification brine comprise of many pollutants and 
dangerous wastes. [5] Brine may include anti-entangling 
agents such as ch lorine as wel l as acid which are 
inevitably desirable on large scale plants for treating the 
suckle water along with pipelines. Hazardous substances 
are not typically treated to eliminate toxicity earlier being 
expelled into the maritime. Brine from salt-water 
desalination furthermore comprises of high number of 
components which are characteristically appears in brine, 
comprising heavy metals for instance lead, manganese, in 
addition to copper along with zinc. Though heavy metals 
as well as toxic chemicals could be harmful to marine 
creatures, salinity is considered most significant physio-
chemical feature they are exposed to. Marine animals can 
survive in osmotic equilibrium with their atmosphere in 
addition to the osmotic pressures acting on diverse species 
rely upon distinct adaptations as wel l as sal inity 
acceptances within definite habitats. The consequences of 
excessive salinity intensities on marine ecologies and 
animals can take a diversity. Animals that are not adapted 
to this condition will usually move away from the affected 
area. In the case of significant increases in salt 
concentrations, species richness and density also decline, 
which may lead to cell dehydration, and the inability to 
hypotonic regulation leads to reduced turgor pressure and 
mortality, especially in larvae, eggs and juveniles. The 
increase of desalted saline concentration has an inhibitory 
effect on the success of hatching and the growth of the 
embryo. Embryos that are formed within treatment and 
purification of water of which salinities were contiguous 
as compared to those who are found naturally and had the 
most positive rate of hatching. Salinities in the arena 
during the peak of egg development. Though biological 
uptake of O2 and nutrients by cuttlefish embryos happens 
through the egg capsule by dispersal and diffusion and the 
egg acts as a p rotective structure (Seymour) An 
abnormality of a solo embryo was observed as 45% 
during treatment process. The distinct specie survived 
nearly to the phase of hatching though by the 
accomplishment of the testing that had perished, its 
morphology becomes unidentified. In the absenteeism of 
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somewhat mechanism of cardiovascular to help oxygen 
that transport into the tissues and organs, oxygen is 
essential to permit by diffusion from the exterior 
environment over the capsule of egg to the embryo. The 
Enlarged and increased salinity in water causes a 
diffusion restraint for the respiration of the embryos. The 
solubility of gases that exists like oxygen is probably 
diminished in saline water since the salts lessen the 
existing solubility of gases. Stress of osmotic pressure 
probably required more energy that could never be castoff 
for development purpose. The amplified death with the 
enlarged salinity of brine have also fortified the inhibitory 
effects of infinitesimal microorganisms, molds and fungi. 
The acceptable layer of algal development which 
enclosed the outside coating of the eggs that increases 
throughout the treatment of water that contain additional 
brine. [6], [7] 

4. Mitigation measures  
• It is required to develop the plume and to 

commence a thorough biological, environmental 
and ecological evaluation and monitoring 
policies and programs to preserve coastal aquatic 
life. Exhibiting the plume of the salt-water 
discharge will be necessary to demonstrate the 
diffusion area.  

• A manual and physical sampling of water 
program is needed to be started in the zone of 
desalination water discharge.  

• Proper discharge plan must be initiated for 
conserving flora and fauna, cost estimation must 
be proper before the starting of project. 

• A thorough and extensive knowledge of 
environmental and ecological impacts as well as 
quality of seawater it’s monitoring is to be 
commenced frequently, also further examination 
is mandatory to confirm other potential and 
significant impacts on the aquatic and coastal 
environment.  

5. Shutdown of a desalination plant 

It has been observed that the Administration of New 
South Wales presented environmental and ecological 
drifts to all rivers of New South Wales that are pretentious 
by primary dams. Environmental movements are declared 
as water that come from reservoirs, dams and river basins 
to waterways to normal and natural water flows and it 
improve the strength of river. [9] These flows of 
Environment play an extensive part to sustenance inborn 
fish and marine biota. They as well as weaken blooms of 
algal and the growth of marine weeds. When the plant gets 
triggered at some comparatively high levels and stages of 
dam and reservoir. It although has considerable greater 

benefits in dropping down the probability of dam stages 
that drops into low levels producing restrictions and 
expansion of the system of water supply. It is emphasized 
by the great assistances in events of little rainfall. 
Whereas when resultant and consequent rain thrusts and 
pushes dam stages higher that run the distillation plant 
formerly and has overall costs that is deprived of the 
purification plant, if the management had operated for 
storage of dam its value would have fallen to 26.5% as in 
contrast with 34.8% that happened under the current 
environmental flow for Dam. Nevertheless, with the 
desalination plant operational dam levels would have only 
touched a low of 42.3% of capacity. As dam’s exhaust to 
very low levels, there is likely to be rising pressure to 
suspend and to reduce flows of environment that releases. 
In this regard operating the plant could consequently, 
lessen the need on water from storages and deliver for an 
environment that is sustainable in droughts. [5] 
Additionally, the process of desalination and purification 
also have circumvented the necessity to present 
restrictions on it. Though 2nd level limitations would have 
desirable in the context of the new-fangled flows of 
environmental regimes. Nevertheless, many earlier 
studies have projected the overall ecological and 
environmental benefits from environmental and 
conservational flows of amongst $2 million to $4 million 
that is in terms of current value of an additional giga liter 
of H2O for the atmosphere of each year. Consequently, 
there is expected to be noteworthy value in functioning 
the purification plant to sustenance as well as permit 
ecological and environmental flows throughout dry 
periods of time. By means of situation of rainfall it is 
significant to distinguish that in the upcoming period the 
degree at which dam falls might be better and greater to 
current population growing and to meet eco-friendly and 
ecological and water needs. [8] These noteworthy features 
must be measured and measured when evaluating suitable 
working rules for the purification and desalination plant.  

6. Conclusion 

The desalination plant plays a vital role in environmental 
flow management. Functioning with the plant of 
desalination that declines the water that is pinched and 
taken from the reservoirs and dams for usage of human 
and their consumption and which interpret that more 
water is accessible for flows of environment. The 
challenge for decision and policy makers in creating the 
functioning guidelines for the desalination plant is to 
distinguish extremely flexible rain in areas that need to 
find out possible for more thrilling events in the future. 
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Working of plant for more time is expensive but when it 
is observed that forthcoming rainfall measures are minor 
and then collected water savings from desalination are 
valued. Maintenance of storage of water with adequate 
volume and capacity to permit the large amount of rainfall 
measures that is a well-known distinctive feature of 
Sydney in field of hydrology, but sustaining sufficient 
stages of dam to minimalize the probabilities of levels of 
dam dropping to perilous value if upcoming rainfall 
measures are minor. Authors highly recommend to use 
such steps in Pakistan and other developing countries for 
proper maintenance of Water.  
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