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Figure 6 - Operating Expenditure
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7 Conclusions

With the exception of Section 7.1, the conclusions will focus on the six respondents that clearly
answered all of the questions of the RFI and also displayed sufficient experience to undertake a
large project of this nature. BHP Billiton again emphasizes that this RFI process was not intended
to create commercial relations nor was it part of a procurement process. If the desalination
proposal progresses further, a separate procurement process will be commenced.

7.1 Summary of Experience

The experience of the respondents varied greatly. Out of the 17 respondents, six succinctly and
clearly answered all of the questions asked in the RFI and also displayed sufficient experience to
undertake the project with minimum risk of failure. They were:

e  CH2M Hill;

e GE;

e International Power;
e  Multiplex;

e United Utilities; and
e Veolia Water.

Other respondents displayed sufficient experience and expertise but their responses were
incomplete. They were:

e Black & Veatch;

e ITT Industries;

e Transfield Services; and
e  Weir Techna.

Abigroup, Pacific Pure Water, Packaged Food International and Soil Water Solutions did not
display sufficient understanding of the scope of the project and/or needs of the end user. BHP
Billiton will continue to require a secure water supply, and as such, it is not in a position to adopt
commercially un-proven technology. Organisations promoting commercially unproven technologies
at the required scale should consider their options for developing the credibility necessary to be
seriously considered as participants in a possible future project.

Agility Management and Hydro Tasmania submitted documents to display an interest in the project
but have no experience in desalination technology.

The City of Whyalla submitted a letter of support.

7.2 Level of Interest

When addressed in the RFI submission, the level of interest in undertaking the project was
generally very high.

7.3 Comments on the base information and assumptions

Only minor comments regarding the base information and assumptions were reported. CH2M Hill
believed that the salinity of the water in the Northern Spencer Gulf had been overestimated and the
temperature underestimated.
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Should the water quality required for the ore extraction be less than potable, GE offered the
suggestion of treating the water to the required level for the extraction process at the Spencer Gulf
and later producing the required potable quantities at Olympic Dam using a smaller desalination
plant.

7.4 Comments on major and critical issues

GE raised the issue of reduced performance of the reverse osmosis membranes in highly saline
Northern Spencer Gulf.

GE also suggested that the concentration of iron in the waste stream of the pre-treatment might
become a concern for the EPA which may nominate a maximum allowable concentration. If this
was to occur, alternative disposal methods must be developed.

Waste streams from the reverse osmosis and related processes generate waste streams. The
increased salinity of the brine stream may have a negative impact on the marine life of the Northern
Spencer Gulf.

Veolia Water raised a concern for the issues that may arise from the community.
United Utilities suggested that it was vital to establish the off-takes of water other than Olympic

Dam and also the specific water qualities required by each off-taker.

7.5 Comment on any headline commercial issues

The commercial issues that ran through most of the reports was that it is very important to establish
which type of off-take agreement should be implemented and also the duration of the agreements
to ensure the plant is economically viable and will recover equity.

7.6 Renewable Energy Strategies

The renewable energy strategies suggested in the reports were photovoltaic cells, wind turbines
and geothermal energy.

7.7 Comment on preferred pre-treatment and desalination technology type

The majority of respondents, and all six of the selected respondents, suggested using reverse
osmosis for the desalination. International Power also included multi-stage flash distillation in their
submission.

Micro-filtration or ultra-filtration and media filters were suggested for the pre-treatment.

7.8 Comment on the initial plant capacity

The initial plant capacity was not considered in detail by the six main respondents. To ensure
security of supply to Olympic Dam and any off-takers, redundancy of vital components must be
designed for.

7.9 Comment of the upgradeability of the plant in response to demands

There was a consensus that due to the modular nature of reverse osmosis technology, with
appropriate design considerations, future upgrades of capacity will be possible.

7.10 Indicative capital cost estimates

Figure 1 on page 5 shows the estimated capital expenditure for the six respondents and Arup.
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7.11 Indicative operating cost estimates

Figure 2 on page 6 shows the estimated capital expenditure for the six respondents and Arup.

7.12 Predicted Reverse Osmosis Water Selling Price

Figure 3 on page 7 shows the selling price for the reverse osmosis water as predicted by the six
respondents and Arup.

7.13 Key process design assumptions

The key design assumptions that were mentioned rarely went beyond the scope of what was
offered in the RFI document, or beyond the standard design parameters of reverse osmosis
membranes.

7.14 Implications of a chemical free process

The interpretation of “chemical free process” varied greatly between the responses. Most
submissions interpreted it to mean that no coagulant or anti-scalant was to be used in the filtration
and desalination process. These respondents indicated that it would be possible, but that recovery
rates would decrease significantly and costs would increase. Any chemicals used for cleaning
would be diverted from the main brine stream into an evaporation pond, preventing cleaning
chemicals and anti-scalant from entering the Northern Spencer Gulf.

Other respondents interpreted it as a completely chemical free process, including cleaning
chemicals. These respondents believed that it would not be possible to have a completely chemical
free process due to the inhibiting cost of replacing reverse osmosis membranes instead of cleaning
them.

7.15 Pricing

The proposed selling prices of the water ranged from $1.05 to $1.45 per kilolitre for the 50 ML/day
plant and from $0.95 to $1.25 per kilolitre for the 100 ML/day plant.

7.16 Programme

The expected time frame to undertake the project is 2 to 5 years. This time frame does include time
to generate environmental impact statements and to be granted all approvals form relevant parties.
Arup believes 2 years is very ambitious.
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Spencer Gulf Brine Dispersion - Feasibility Study

Figure 3.4 The Port Bonython Jetty seen from the West Coast of Point Lowly

Figure 3.5 The Point Lowly Lighthouse
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Spencer Gulf Brine Dispersion - Feasibility Study

Figure 3.6..Looking Westward from Point Lowly across Spencer Gulf
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4 DATA COLLATION AND REVIEW

4.1  Meteorological Data

The Bureau of Meteorology maintains a weather station at Whyalla. This station has more
than 40 years of wind and temperature data, and more than 90 years of rainfall data.

Mean temperatures at 9.00 am range from 10.3 °C in July to 22.5 °C in January, while mean
temperatures at 3.00 pm range from 15.8 °C in July to 27.6 °C in January.

The area is dry, with a mean annual rainfall of only 278 mm. Nevertheless, what rainfall
there is, is relatively evenly distributed throughout the year, with a minimum of 17.5 mm in
March and a maximum of 27.1 mm in June.

Regional evaporation measurements, based on class A pan evaporimeters, show an average
potential evaporation in the area of just under 2,000 mm per year. In high temperature
regions, however, it has been found that pan evaporation rates tend to over-estimate the actual
evaporation. Following Hounam (1961), Nunes and Lennon (1986) found that a pan factor of
0.8 gave reasonable results in there simple salt balance model. This would provide an
average annual evaporation of just under 1,600 mm. That is, the average evaporation in the
area is more than 5 times higher than the average rainfall.

Average wind speeds range from 10.5 km/h at 9.00 am to 15.0 km/h at 3.00 pm. Winds come
predominantly from the south and southeast during summer. This is caused by the sea breeze
effect. During winter, the wind comes predominantly from the north and the northwest in the
morning. In the afternoon, however, there is also a significant component of the wind that
comes from the south. This demonstrates that sea breezes also have an effect on the wind
during winter.

4.2 Tidal Data

Some of the main features of the tide in Spencer Gulf include:
e The tide is predominantly diurnal. That is, there is generally only one main tide per day.

e The tidal range increases from typically about 1.0m at the entrance to Spencer Gulf to
more than 3.0m at Port Augusta.

e The increase in tidal range is due partly to a steady increase in the diurnal (i.e., daily) tidal
constituents along the length of the gulf, and a more rapid increase in the semi-diurnal
(i.e., twice-daily) tidal constituents in the northern half of the gulf.

The tide in the vicinity of Point Lowly is predominantly diurnal, with a tidal range varying
from about 1.0m during neap tides (sometimes referred to as “dodge” tides) to more than
2.5m during spring tides.

Figure 4.1 shows a plot of tidal variations at Point Lowly over a month (that is, over a full
neap-spring-neap-spring-neap tidal period). These tidal elevations have been computed using
Water Technology’s Spencer Gulf Model. This model has been calibrated against predicted
tides at a number of locations around Spencer Gulf, including Whyalla. The tidal variations
in Figure 4.1 demonstrate the predominantly diurnal (once daily) nature of the tide in the area.
They also show that there is a weaker semi-diurnal (twice daily) component to the tide. This
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semi-diurnal component becomes most pronounced just before neap tides. During neap tides,
however, the reduced tidal movement becomes almost entirely diurnal.
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Figure 4.1 Computed Tides in the Vicinity of Point Lowly

4.3 Current Data

No current data for the area was discovered from enquiries to Adelaide University, Flinders
University and the National Tidal Facility. As a result, Water Technology’s Spencer Gulf
Model has been used to provide a preliminary assessment of currents in the area. Figure 4.2
shows a vector plot of modelled currents in the area during peak spring tide flood flow.
Figure 4.3 shows a corresponding plot of peak spring tide ebb flow. (Note that current
vectors are only displayed at every second computational grid point.)
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Figure 4.2 Computed Peak Spring Tide Flood Flows in the Vicinity of Point Lowly
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