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ALATYEYE WATER SUPPLY REPORT

Introduction

This report has been prepared to summarise the proposed
development at Alatyeye in relation to its water supply,
assess the use of a reverse osmosis plant that has been
recommended by ‘Solarvolt’ for the community, review other
options for supplying water to the community, and present a
numnber of recommendations based on this information.

Appendix 1 contains bore data.
Appendix 2 is a draft report on Reverse Osmosis.

Appendix 3 is a report on four Reverse Osmosis units in S.A
and N.T

Existing Water Supply

The water supply at Alatyeye is obtained from two sources;
rainwater and groundwater.

Rainwater is collected in several small tanks from roof
runoff from one house and a shed. This water is used for
drinking purposes.

Groundwater is pumped from Bore No 15241 near the house, to
an overhead tank. This water is used for other than
drinking purposes as it is unsuitable for drinking. This
water is also considered to be responsible for skin rashes
that come after washing in the water.

Anticipated Development at Alatveve

There are two houses at Alatyeye and a third house is being
built. Approximately four or five people may live here on a
permanent basis now, but they state that it is the lack of
an adequate water supply that is limiting their numbers.
They foresee that there could be about 40 people living at
Alatyeye if there was an adequate water supply.

Water Reguirements for Anticipated Development

The community would like to have a water supply that will
meet all their domestic requirements and possibly some
additional water for gardening purposes.

Domestic Requirements

A minimum quantity to use would be about 110 liters per
person per day, or 4400liters per day for the community.
This quantity of water would be obtained from treated
groundwater and rainwater. Either pit toilets or toilets
flushed with untreated borewater would be used to control
the use of clean water.



Irrigation Requirements

Water quantities for irrigation have not been specified,but
the community want a water supply that they can use to
carry out some agriculture on their land.From ingquiries
made with Dept of Primary Industries and Fisheries,
groundwater from Punch’s Bore (Bore No 15989) is suitable
for flood or trickle irrigation for some native
pastures.However this water (TDS 3620 mg/l) is above the
salinity level (TDS 3500 mg/l) that is regarded as the
maximum for safe watering of most salt tolerant plants.The
concentrate from a RO unit using this bore will have a
higher salinity than the feedwater. Therefore concentrate
from a RO unit on Bore No 15989 will not be suitable for
irrigation.

Cattle can drink water with a TDS 8000 mg/l but they do not
thrive on this quality water.As they drink a maximum
quantity of 40l1/day in mid summer, this usage could not be
considered a useful application for high salinity
water.Therefore the only water that would be useful for
irrigation purposes is any surplus water produced by the
Reverse Osmosis unit. (if Punch’s Bore is the water supply)

Greg Campbell from the Dept. of Primary Industries and
Fisheries has advised that Barley Mitchell Grass can be
irrigated using saline water with a TDS level of 3200
mg/1.If 6,000 litres of water is available, 5 hectares of
Barley Mitchell grass could be irrigated and the seed
harvested. Hand harvested seeds have been purchased by The
Conservation Commission for $40 per kilogram. Well grown
Mitchell grass,grown under natural conditions, planted at
2.5 plants per square metre,will yield 50 kg of seed per
hectare. Under irrigation, it is possible to harvest twice
in a year. Five hectares could yield 500 kg in a year, and
would be worth $20,000.
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There are three bores on the property, but only two are
considered to be suitable for water production. Bore No
15241 is close to the existing houses.A summary of data for
Bore No 15421 and Bore No 15989 is given in Appendix 1.
Bore No 15241 has the better guality water but lesser
gquantity of water than Bore No 15989.

The two bore sites are approximately 0.5 km apart with
Gillen Creek passing between them.

Bore No 15241 has TDS 1600mg/litre, and a flow rate 0.6
1/sec from a depth of 35 metres.

Bore No 15989 has TDS 3620mg/litre, and a flow rate 1.0
1/sec from a depth of 13 metres.

Rainwater

Rainfall has been recorded at The Gardens since 1954. A
summary of the rainfall data is provided in Table 1. The
median rainfall indicates that 50% of monthly rainfall
recordings exceeded that figure. The mean rainfall is the
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average rainfall in that month for the period that rainfall
has been recorded. This data indicates a variability in
rainfall patterns, with some heavy rainfall periods during
the summer. Rainwater tanks would be sized on mean
rainfalls and roof areas so that rainfall collected in the
wetter months could maintain a certain water supply
throughout the year.

Reverse Osmosis to treat Borewater at Alatveve

The community has approached the company "Solarvolt", for
information on a reverse osmosis unit that would supply
20,000 litres per day using groundwater from Bore No 15989.
They anticipate that surplus water would be used in
agricultural pursuits on the community. Following is a
review of the proposal presented by Mr Rob Foster Solarvolt
and with additional information from others, including Gil
Deane from Memtec,and Chris Wallace from Suntec.

Review of the 20,000liter per dav R,O unit

General

Solarvolt,Darwin have presented to this community a water
supply system that will produce 20,000 litres of drinking
water per day from Bore No 15989 (Punch’s Bore). A bore
pump will pump groundwater to a water storage tank at
ground level. This header tank (approximately 15-20
000litres) would supply water to the ro unit via an in line
pressure pump to maintain a feed pressure of approximately
100-200kPa to the ro unit, and an in line filter to prevent
any solid particles entering the ro unit. The ro unit has
an additional pressure pump to maintain a pressure of
1200kPa at the membranes. The permeate water would be
collected in a 20000 1 ground tank for distribution to
future houses near the tanks as well as houses near Bore No
15241. A pump and pipeline would transfer clean water from
this tank to the existing elevated tankstand at Bore No
15241,

The system was to be powered by a 8.5kVA Lister diesel
generator.

The RO unit, tanks, generator will be approximately 300m
from the bore.

Pumps and ro unit will be operated by float switches in the
tanks

The reverse osmosis unit will be operating with a recovery
rate of 40%

The proposal included a 3mx3m shed with concrete floor to
house the generator and ro unit

Cost of Water Supply System

The estimated cost of the system was $57940.Estimated
life:10 years.



Pretreatment

Apart from pre filtration, no pretreatment using chemical
additives was included.

The borewater analysis shows the presence of iron. The
removal of iron to a level of 0.05mg/l will require some
pretreatment. Aeration will be insufficient and Memtec are
looking for an additive that will come out with the
concentrate stream. Memtec are recommending two in line
filters to ensure turbidity is less than 1 NTU. These
filters replace a standard back flushing sand filter that
might complicate the equipment in a remote location.

Membrane performance

This unit is designed to operate with a high pressure to
achieve approximately a 40% recovery using three membranes
in series. The community’s water usage rate cannot be
specified but it is estimated that in the future there
could be about 40 persons living at Alatyeye. Based on
110litres per person per day for domestic requirements,
there will be a water usage of 4400litres per day. This
will mean that a 20000 litres/day unit would operate for
approximately 5 hours per day or one day in every 4 days to
meet future anticipated domestic reguirements. (Daily
operation is preferred by Memtec)

Salinity of the concentrate

The concentrate from the RO unit would have a TDS 6000mg/1,
and there would be 20,000 liters to be disposed of each
day. Inquiries have been made to determine if this water
can be utilised for irrigation.

Information from Mike Last from PITJ Council suggests that
water with this salinity is unacceptable for distribution
over land areas and should be disposed of in an evaporation
pond.He considers that disposing of saline water over the
land will be polluting the environment at the rate of 120kg
of salt per day.

Discussions with Dept of Primary Industries and Fisheries
indicate that saline water greater than about TDS 3500 mg/1l
is not suitable for use in irrigation. There are some area
where saline water can be used to some degree,but generally
the plants do not grow that well. Cattle can drink water
with TDS up to approximately 8000 ppm. Cattle will drink a
maximum of 40 litres per head per day.

Consequently, it is unlikely that any water pumped from
Bore No 15989 will be suitable for agricultural purposes.
The concentrate is therefore waste water and the
installation of a reverse osmosis unit using this bore
water should include an evaporation pond from which the
salt can be removed and disposed of in an appropriate
manner.
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The power supply is a 8.5 kVA Lister diesel generator that
will supply power to the bore pump, feed pumps and RO unit.
The diesel will be manually started each day to provide
power to the water supply system. Fuel consumption is 2.5
litres/hour. Estimated cost per kW hour is 25 cents.

Maintenance

Normally a reverse osmosis unit is designed to be monitored
daily, recording production rates to determine condition of
filters,operation of dosing equipment, and condition of
membrane.This installation has been designed to operate
with a monthly cleaning of membranes and replacement of
filter cartridges to be undertaken by a trained technician.
Memtec have carried out a simulation of the operation of
this unit over a three year period to determine the running
costs for the unit. Their determinations are based on a
membrane life of 3 years and the unit operating at 24 hours
per day. If less water was used ,there would be a
proportional reduction in fuel, cost of chemicals and
frequency of maintenance calls by a service technician. The
model likewise doesn’t account for any catastrophic
failures of membranes which have been a source of concern
in other situations where the reverse osmosis has been used
in remote communities.

Cost of Water

For 16,000 litres per day, the running cost for the reverse
osmosis unit is $3.00 per 1000 litres, or $48.00 per day.
1 fuel

2 equipment replacement

3 antiscalant

4 service technician If, as recommended, a service
technician maintained the ro unit on a monthly basis, there
would be 12 visits per year, at an estimated cost of $300
per visit.This has been included in the above cost of
operation.

Total cost per day at 16000 litres/day - $3.00 per 1000
litres, or $45.00 per day.

Total cost per dayoperating te reverse osmosis unit for
bhours per day to produce 4000 litres/day - $4.0 per 1000
litres, or $16.0 per day

If the unit was to be replaced after say 10 years, the
annual cost would be increased by $5794 or $16 per day.

Alternative Water Supply Svstems

1. Reverse Osmosis unit using water from Bore No 15241

Equipping Bore No 15241 with a 20,000 litre Reverse Osmosis
Unit with 40% recovery will increase salinity of the
concentrate to TDS level 2700 ppm. At this concentration,
the water is suitable for irrigation of some salt tolerant
plants. At this bore this level the salinity level of the



concentrate may be reduced by mixing it with untreated
borewater. Cost of water production would be similar to the
cost at Bore No 15989, :

If Bore No 15241 was equipped with a reverse osmosis
unit,with a maximum discharge of 4000litres/day, operating
at 15% recovery, the concentrate from the unit would
discharge at the rate of 16000 litres/day with a TDS level
of 1900 mg/litre.This water would also be suitable for
irrigation purposes.If this water was put to some purpose,
the entire guantity of water pumped would be used, compared
with 40% of water pumped if Punch’s Bore is used.

If only drinking water is considered, the cost of water per
1000 litres would be $6.10, or $24.40 per day.
If total water could be used, the cost of total water per
1000 litres would be $1.50, or $24.40 per day.

2. Railnwater

Rainwater collected from roofs of houses at Alatyeye could
provide a significant supply of clean water to the
community. As the community grows there will be more houses
built. Each house should be equipped with a rainwater
collection tank that is suitable for the rainfall pattern
in this area. Rainwater tanks will reduce the dependance on
the groundwater to supply water to the community. Rainfall
data collected at The Gardens show that this area has a
mean annual rainfall of 250mm

If 10 houses were built and each had a roof area of
200m2,and 75% of the rain that fell was collected, the
volume of water collected each year would be 375,000
litres, that could sustain a usage rate of 10001 per day.

A South Australian company, Nomad Enterprises, manufactures
a shed tank that has a roof area of 720m2 and three 6000
gallon tanks to collect runoff. The kit is made from
lightweight members so that it can be put togetherwithout
the use of a crane.It has a Catagory 2 wind rating which is
suitable for inland Australia. Based on collecting 75% of
the rainfall,the shed tank would supply 135,000 litres per
year which could support a useage rate of 370 litres per
day.

Cost of the shed tank kit, including three tank kits,each
with a capacity of 5000gal $36300

Cost of the shed tank kit, including two Southern Cross
squatter tanks, each 8000 gal. $48500

Another product from this company is a roof kit for a
Homestead house. The roof is constructed and equipped with
gutters, downpipe and squatter tanks, so that a house can
be built beneath at a later date. The roof area is 266m2
which would increase the available annual yield by 49,900
litres per year, which could support a useage rate of 140
litres/day.



Cost of roof kit $13,000
Cost of gutter kit ‘ $ 434
Cost of tank kit- each 3000gal $ 1,200

This rainwater supply could be used within a dual water
supply using borewater from Bore No 15241 as the second
source of water.

There may be occasions when water has to be carted in and
some estimate could be made on the cost to maintain a
particular water usage rate throughout the year using
rainwater augmented by carted water.

3. Carﬁing water

From a recent assessment of water cartage by Ingkerreke to
outstations, the actual cost for this supply of water is
$71.20 per kilolitre. At this price carted water would only
be considered for an emergency supply to supplement a
drinking water supply obtained from rainwater tanks.It is
difficult to give an annual cost to this water which would
be part of the cost for the supply of a guaranteed supply
of drinking quality water from rainwater tanks
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There are two supplies of water from a Reverse Osmosis
unit, the permeate (purified water) and the concentrate.

The permeate is the end product of the unit, and it has
been shown that daily operating costs increase with
increased production of purified water. This water is used
for domestic uses, and as a water supply for plants grown
for profit in a glasshouse. Generally,it would be
considered to cost too much to operate a reverse osmosis
unit to provide for the much larger amounts of water
required for open irrigation.

The concentrate, as a source of irrigation water, is
dependant on what crops can be irrigated with water at its
salinity level, and what gquantity of this water is
available. ’

The choice of a RO unit is dependant on the demand for
purified water, the need to minimise maintenance of the
unit, and the need to control the salinity level in the
concentrate to protect the local environment. If the
concentrate water can be put to some use, this is a bonus
to the system. However, it cannot be the driving factor
because it is an inefficient way to supply irrigation
water.Simply pumping borewater to the surface would be
cheaper and be less saline than using the concentrate from
a RO unit.



At Alatyeye,a reverse osmosis unit using borewater from
Bore No 15241 will have a concentrate that can be used for
irrigation.The amount of water required for domestic use
will determine the amount of water available for use in an
irrigation program.

A Reverse Osmosis unit on Bore No 15989 will produce a
concentrate that is unsuitable for irrigation.

Provision of water for irrigation should be separated from
the provision of a domestic water supply.

At Alatyeye,the two bores can be used to irrigate salt
tolerant plants. Bore No 15989 (Punch’s Bore) could be
equipped with a pump to irrigate several hectares of Barley
Mitchell grass, or similar salt tolerant plants. Bore No
15241 is presently irrigating salt tolerant shade trees.
There may also be a suitable site for a catchment runoff
dam. The provision of an irrigation water supply looking at
available water, soils and areas suitable for cultivation
needs to be reviewed.

Recommendations

Based on the available information, I would recommend:

1. That a reverse osmosis unit should not be installed on
Bore No 15989. The RO process using this bore will increase
the salinity of the concentrate to a level that is
unsuitable for irrigation purpose.

2. That the community discuss the issue of running costs
and the operatonal issues which could arise from
intermittant use of a Reverse Osmosis unit;

3. That water quality and water yield from Bore No 15241 be
tested by P.A.W.A. These tests are requested because Fe
levels have never been checked, and the pumping rate given
in the previous test does not compare with pumping rates
that have been achieved by the community;

4. Depending on information from (3) and community
agreeement toproceed with the Reverse Osmosis option, that
a reverse osmosis unit with a capacity of 16000 litres/ day
be installed at Bore No 15241 to operate on a daily basis
to meet the community’s water requirements at the time;

5. That a detailed strategy integrating rainwater
catchment, surface runoff and water treatment be compiled
in conjunction with drawing up a specification for the
Reverse Osmosis instalation.



APPENDIX 1

Data From Bore Nos 15989 and 15241
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APPENDIX 2

REVERSE OSMOSIS
Introduction

Reverse Osmosis is a water treatment process that uses a
membrane to transfer water molecules through intermolecular
spaces in the membrane under pressure. It was developed
from the observation that water molecules will pass through
a membrane from a container of pure water into a container
of saline or brackish water. The observed difference in the
depths of the liquids in each container after some time is
called the osmotic pressure for that saline solution.
Reverse osmosis sends this process in the reverse direction
by applying a pressure greater than the solutions osmotic
pressure to the container with the saline solution so that
water molecules move from the saline solution to the clean
water container. This pressure increases with increasing
salinity.

In a reverse osmosis unit, there is a flow of saline water
across the surface of the membrane through which the water
molecules pass. The loss of water molecules concentrates
the salts on one side of the membrane . The flow of saline
water washes this concentrated solution from the membrane
and replaces it with the feed water which then undergoes
the same process.If the unit is operated at a relatively
low pressure (greater than the osmotic pressure) there is
only a small yield of clean water. As the pressure
increases there is an increase in the proportion of product
water to feed water. However with increasing pressures
there is a proportion of salts that will also pass through
the membrane

Variability of output (4)

Recovery Rate - Factors influencing recovery rate are
systems pressure, age of membranes, temperature and
salinity of feed water ’

Pressure - As the pressure increases, the recovery
rate increases for a particular TDS. The converse is
also true.

Feedwater salinity- As TDS rises the throughput rate
will fall for a particular pressure.

Feedwater Temperature - a significant reduction in the
permeate flow rate will occur when the feed water
temperature falls below 25 degrees C

A designed decrease in recovery rate will normally result
in an improvement in the quality of the permeate. Certain



materials such as calcium sulphate and calcium carbonate
tend to come out of solution from some waters as they pass
through the membrane modules, resulting in severe fouling
problems. A reduced recovery may prevent this.

Increasing the recovery rate reduces the amount of water
wasted and also improves the power efficiency

The membranes

The membrane of the reverse osmosis unit is the critical
item in the process. The two basic materials used in
commercial reverse osmosis are anisotropic thin film
composite membranes (polyamide type) and assymetric
cellulose acetate blend membranes.

Anisotropic Thin Film Composite membranes have superior
chemical properties to cellulose acetate blend membranes
and have gained wide acceptance for use in systems where
low energy and high temperature operations are prime
considerations. Composites do not suffer degradation due to
hydrolysis. However the membrane film thickness is
extremely thin and is vulnerable to inexplicable structural
failure.

Thin film composite membranes

1. The pH of the water must be within the range 4-11 for
TFC membranes.

2. The membranes are chlorine sensitive.

3. They are susceptible to organic fouling that is a result
of their surface charge-positive or negative, but

4. Membranes are not affected by bacterial attack.

5. Care is required to select polyelectrolytes and other
chemicals for pre treatment and for membrane cleaning,
especially if they contain surfactants.

6. Water Temperature Limit is 45 deg C

Cellulose acetate blend membranes

1. The pH of the water must be 5-7 for CA membranes

2. The membranes are chlorine tolerant.

3. Cellulose acetate membranes are susceptible to

degradation
due to bacterial activity. This is controlled by
maintaining a constant residual chlorine level in the ro
feedwater of 1 mg/1.

4. Water Temperature limit is 35 deg C

Low pressure membranes produce high recovery rates from low
salinity feedwater.

power savings

less expensive feed pumps

lower pressure rating pipes

less membrane area

There are different membranes for differents applications
that corespond to the components in the feed water and the
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water quality of the clean water or permeate. In general,
cellulose acetate membranes are preferred for treating
water containing high biological levels. (2)Membranes may be
hollow core modules or spiral wound modules.Spiral wound
modules are less prone to fouling by less soluble species
(eg Cas0O4), or from direct chemical interaction with the
membrane surface. Siliceous colloids are notorious in this
respect.

Memtec desalinators are fitted with the latest type of thin
film polyamide membranes in the spiral wound configuration.

(4)
Installation

The machine should be protected from direct sunlight and
weather. Membranes are sensitive to excessive temperature
and should not be operated at temperatures exceeding 45
degrees C except during chemical cleaning. It should be
located where water can be spilt without causing a problem

feed water supply - capable of maintaining a designated
flow rate at a delivery pressure of between 100-400kPa,
preferably at least 250kPa.The feed supply should not
contain black iron pipe or fittings. An isolating valve
should be provided on the supply pipework to facilitate
servicing

waste water - The pipework should have no back pressure or
suctionand contain no valving to avoid inadvertant shutoff

permeate pipework - as short as possible
no valving
outlet open, not submerged
minimum head
no black iron components
be located above the outlet of the
storage tank
The storage tank should be sized to suit the daily output
of the machine

Constituents affecting ro systems (3)

1. pH
2. Turbidity - particularly colloidal matter such as
organic
material in surface waters, or fine clays from
groundwaters
3. Iron hydroxide - usually derived from soluble ferrous

salts in groundwater becoming oxidised in storage to
ferric salts which precipitate as a colloidal hydroxide
4. Calcium and magnesium salts which can precipitate as
carbonate, hydroxide or sulphate scales
5. Silica - can also precipitate on the the membrane
surface '
6. Bacterial and algal growth, not usually present in
groundwater, but which can develop in storage tanks.
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Care of ro systems

Fouling of membranes can be minimised by suitable
pretreatment:

1. Fine filters will remove turbidity and iron hydroxide,
but must themselves be regularly cleaned or replaced,
otherwise the pump suction will 'starve'.

2. If the percentage recovery is limited, then calcium and
magnesium compounds may not reach the precipitation
levels. If a small amount of a suitable sequestrant such
as Flocon 100 or AF100 can be continually dosed into the
feed water then the permissible percentage recovery can
be increased.

3. If groundwater is particularly hard, it may be necessary
to install an ion exchange column ahead of the ro unit,
but this must be regenerated at regular intervals by
strong salt solutions.

4. Microbiological growth can be controlled by
chlorination, but in that case the membranes must be
specified to be chlorine resistant. Sodium bisulphite
has been used as an alternative disinfectant.

Silica is rejected by ro however silica is not a problem in
drinking water

Chloride ions-difficult to meet chloride ion concentration
criteria guideline of less than 250mg/l for drinking water.
To achieve from seawater (19800mg/l chloride ion conc.)
using ro at 30% recovery requires a membrane chloride ion
rejection of greater than 99%

Some ions that are found in brackish water can damage the
membrane physically, chemically, and biologically. This
results in the membrane becoming blocked or being broken
down; either way the unit will fail to operate.To protect
the membrane a pretreatment of the feed water may be
required. This may be in the form of:

1. A filtration unit to remove small particles that
will block up the intermolecular spaces through which the
water particles flow

2. A microfiltration unit

3. Chemical additives to remove harmfﬁl ions like Fe
(Iron)

4. To prevent scaling on the surface of the membrane.

a-operation of ro system not to exceed solubility of
scale forming salts

b-pretreatment by ion exchange or lime softening

c- acidification for reduction of alkalinity

5. Chemical additives to adjust pH of the feed water
to control precipitation of salts and/or the passage
of salts through the membrane.

Pretreatment (5)
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Fe, Mn

Oxidation of these metals occurs as they are exposed to
air.Precipitated oxidisation products are removed by
filtration but there is no guarantee that all Fe and Mn
have been oxidised prior to the filtration unit.They will
oxidise downstream of the filter creating precipitates
prior to entry to,and during passage through, a reverse
osmosis membrane. This is a major cause ofinorganic fouling
in the membrane, and it is largely irreversible.

1. precipitates formed before the ro train will
foul all lead end elements

2. oxidation within the ro modules will cause
precipitates to form throughout the membrane on the
membrane surface. The problem is further aggravated as
manganese oxide deposits act as catalyst for further
oxidation thereby increasing the rate of oxidation local to
the deposit. For these reasons it is imperative to remove
dissolved heavy metals down to approximately 0.0lppm Fe and
0.02ppm Mn if long membrane life is to be achieved.

At Coober Pedy Fe and Mn are removed using a manganese
greensand filter medium. The bed is continuously
regenerated with potassium permanganate. Chlorine is dosed
as it can replace almost all of the theoretical demand for
permanganate demand. ‘

Scale Inhibitors - sequestrant

sodium hexametaphosphate (SHMP) acts to prevent
precipitation of scale

problem - once prepared in a solution ,tends to
hydrolyse, severely impairing its effectiveness.
Orthophosphates are formed during hydrolysis. These may
then precipitate as insoluble calcium phosphate

Flocon 100 - product of Pfizer

hydrolytically stable and effective over a wide range of pH
The chemical functions as a scale inhibitor in a similar
manner to SHMP ie, by a threshold mechanism in which the
normal growth of crystals in supersaturated solutions 1is
impeded. The polymer attaches to microcrystaline nuclei as
they form, inhibiting further crystalline growth and
shifting the solubility equilibrium to favour dissolution.
As a result calcium carbonate, calcium sulphate, strontium
sulphate, calcium fluoride and barium sulphate are held in
suspension beyond their normal solubilities.

(Coober Pedy dose rate 5 ppm.

E . . .

To ensure that the membrane i1s operating satisfactorily and
prevent damage to the membrane, the reverse osmosis unit
must be monitored regularly. Units that are operating under
high pressure to achieve high yields of cleaned water
require more frequent monitoring than units that operate at
low pressure.The monitoring programme indicates the



condition of the membrane. A membrane should last about
three years if the machine is well maintained with an
appropriate pretreatment to provide a clean feedwater
source. In a remote location with little attention and a
simplified pretreatment, a 12 month life expectancy may be
more appropriate.

Routine checks

Data logging - to record the permeate flow rate When the
adjusted permeate flow rate falls by more than 15% from
level established in the first 24-48 hours, chemical
cleaning of the membranes must be carried out

Inspect for water leaks and rectify
Check main system pump for leaks and noisy operation

Check condition of cartridge filter. If feed pressure
reading drops by 50 - 100 kPa the filter will usually be
clogged and requires replacing. If not done, the machine
will eventually lose feed pressure and shut down
automatically. The cartridge is not as effective when
operating at high differencial pressures, and may not offer
suitable protection to the system.

Check that pressure switch is operating satisfactorily

Shutdown

If the unit is not to be used for a few days, it should be
run for at least 10min each day to prevent bacteria
breeding in the membrane elements.

If the machine shutdown is to be for more extended periods,
the unit should be preservatised. The membranes are left
immersed in a solution containing 'Vivanol'

Cleaning ro modules (3)

Modern membranes can stand dilute acid being pumped through
them, to dissolvecalcium carbonate or iron hydroxide.
Alkali solutions, detergents and EDTA are also used.
However if the module is allowed to become completely
clogged, the passages are so fine that the cleaning agent
may not penetrate, and a new module will have to be
purchased.

t

The ease with which bacteria can grow inside the module
when it is not running must be recognised. Stagnant
conditions enable the bacteria to form a slime. If the unit
is to go out of service for more than a couple of days, it
must be flushed with a special disinfectant and allowed to
stand in that conditon.

One of the important requirements for efficient operation
of a reverse osmosis unit is the power supply. A diesel



generator may have been sized for the reverse osmosis unit.
Then additional appliances may be included that reduce
available power to the unit, or makes the generator operate
inefficiently. Unexpected breakdowns can cause the reveerse
osmosis unit to be idle for some time without carrying out
the shutdown procedure. It is therefore preferable to have
a power unit that only operates the Reverse Osmosis unit
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APPENDIX 3

REVIEW OF FOUR EXISTING REVERSE OSMOSIS UNITS

Introduction

Recently, three reverse osmosis plants were visited, at

Yalata, Nullabor Roadhouse, and Coober Pedy. An assessment
of the Reverse osmosis plant at Mulga Bore is also included

Yalata

At Yalata, an "Aquapore" reverse osmosis unit is treating
feed water with a TDS 13000 mg/l and producing a permeate
with a TDS 700 mg/l. There is filtration and pre treatment
of feed water with sulphuric acid,to adjust the pH of the
feedwater, Flocon 100 (a scale inhibitor). Permeate water
is dosed with caustic soda to balance the pH. Of 100litres
in feed supply, 50 litres of permeate is produced. The
system runs automatically. Membranes are thin film
polyamide membranes.

Nullabor Roadhouse

At Nullabor Roadhouse, a "Memtec" reverse osmosis unit is
treating feed water with a TDS 13000 mg/l and producing a
permeate with a TDS 100-200 mg/l. The feed water has a high
iron content that would be damaging to the membranes. The
iron is removed by aeration and passing the feed water
through a sand filter. A microfiltration unit is also used.
The feed water is then dosed with Flocon 100. Of 60litres
of water in feed supply, 15 litres of permeate is produced.
Estimated cost of clean water is 14-18 cents/litre. This
unit operates for three days continuously and then is
turned off for five days. When it is turned off the
membranes are cleaned and immersed in a preserving solution
to prevent fouling by organic matter. While it is operating
the unit is monitored daily.

Coober Pedy

At Coober Pedy, the reverse osmosis unit has been designed
by Roger Stokes, Adelaide.The unit treats feed water with a
TDS 3000-4000 mg/litre and produces a permeate with a TDS
400 mg/litre.Pretreatment includes chlorination and dosing
with potassium permanganate to control iron and
manganese.It is also pretreated after filtration with
sodium metabisulphite, sulphuric acid and Flocon 100. SMBS
reduces the small amounts of excess oxidant to ensure that
any dissolved iron or manganese that escapes the filters
will not be oxidised whilst passing through the ro
membranes. Acid is used to bring pH to a value of 6.6 This




is to ensure the prevention of calcium carbonate scale
formation. Of 100litres of feed water it produces 75litres
of permeate. Permeate flows to the degasser towerwhere CO2
is removed and pH is corrected to the range 7-9. The system
requires a technician in attendance who records the gquality
of the feed supply after pretreatment and filtration to
ensure that pretreatment measures are working. The reverse
osmosis membranes used are a spiral wound type using
cellulose acetate membrane material.

Mulga Bore

The ro unit at Mulga Bore was designed by Chris Wallace and
Memtec. It was designed to treat bore water with a TDS
900mg/l.which is low. Its main purpose was to remove
nitrates which were high in relation to WHO guidelines. The
unit was designed to produce 4001/day of high quality
drinking water at a remote location where there would be no
daily monitoring of the unit. This unit is operating
satisfactorily with a maintenance check approximately every
2-3 months. The only pretreatment is filtration to remove
solids greater than 5 microns.There is no pretreatment
using chemical additives to adijust pH or control
scaling.The system is solar powered,operating continuously
during sunshine hours.The groundwater is pumped using solar
power to a tank with a reservoir level to ensure that there
is always a feed supply to the ro unit. The ro unit is
solar powered so that it operates for about 6 hours per day
every day automatically. There is no concentrate to be
disposed of, because the concentrate from the ro module is
returned to the feed tank. This does not affect the
concentration of the feed supply significantly for the
following reasons;

1. The permeate is only 10% of the feed supply. This
means that the concentrate salinity is only increased by
10%.

2. The feed tank supplies water to the community of
about 40 people for purposes other than drinking water.
Drinking water usage is generally less than 10% total water
usage.

The maximum increase in salinity by returning the
concentrate to the feed tank is approximately 5%.

For this low permeate yield there is the benefit of having
the membranes operating at lower than normal pressure for
ro units. The unit requires a larger membrane area for the
required supply rate than conventional ro units. At lower
pressures the membrane will last longer and the likelihood
of inorganic fouling is reduced. Organic fouling is reduced
by using water that is pumped from groundwater into a
covered tank where water is being continuously used.

From this review there is an increase in maintenance as the
proportion of permeate to feedwater increases. There is



addittional pretreatment to protect tthe membranes in a
more efficient system in relation to water consumption and
energy use. )

Mulga Bore is the only unit that does not require a daily
check on its operation while it is in use. There is no pre
treatment with chemicals and the salinity is already
low.Its water supply is guaranteed, its power source is also
guaranteed. Membranes operate under low pressure that
minimises the deposition of inorganic salts in or on the
membrane.

Recommendation

To make a reverse osmosis unit appropriate for a remote
location it should:

1. operate on its own power supply; or have a guaranteed no
fluctuation supply

2. require no daily record of operation,and be able to
operate constantly between monthly maintenance checks;

3. It would be preferable that the waste water is able to
be used for some purpose,or kept to a minimum if this is
not possible;

4. The permeate should be about 5-10% of the feedwater
supply so that operating pressures are low and the chance
of fouling the membrane is also reduced;

5. Additional safeguards should be included that will
protect the membranes, particularly if suspended
matter/particles are likely to infiltrate the water supply.



