6 / 11/ 06

To: Hon. Gail Gago MLC

Minister for Environment and Conservation,

Government of South Australia

From: Dr. Toby Bolton

Lecturer in Marine Biology,

Flinders University—Lincoln Marine Science Centre,

PO Box 2023, Port Lincoln, 5606, South Australia

Ph: 08-8683-2561, Mob: 0428 213 489, Fax: 08-8683-2525

Email: toby.bolton@flinders.edu.au

Dear Minister Gago,

I am writing to express my concerns regarding the proposal by BHP-Billiton to develop a desalination plant at Point Bonython (Upper Spencer Gulf) that would provide mining operations at Olympic Dam with fresh water. First, I would like to make it clear that I am not opposed to the expansion of mining operations in the state and believe that it represents a major economic opportunity for our nation as a whole. Further, I am not opposed to the mining of uranium, its export, or its use in nuclear energy production. My concerns relate only to the potential impacts of a desalinisation plant in the Upper Spencer Gulf.

South Australia’s Gulfs are unique ecosystems that are comprised largely of assemblages of often endemic tropical biota in a temperate area. Within these unique systems, the Upper Spencer Gulf is a region of particularly high habitat diversity and has accordingly been given an Ecological Rating of one (ER1) in the Draft Spencer Gulf Marine Plan produced by the South Australian Department for Environment and Heritage (Government of South Australia, 2006). Under this proposed planning practice, an ER1 zone should be subject to negligible impacts only. This means that the ecosystems encompassed within the planning zone should be able to recover from any anthropogenic impact within days.  Not surprisingly, the habitat diversity of the Upper Spencer Gulf supports particularly diverse assemblages of marine biota, including the juvenile stages of commercially exploited species (e.g. Western King Prawn, King George Whiting). The value of the prawn fishery in Spencer Gulf alone was $AU40 million in 2004, and the combined direct and flow-on value of the fishery was $AU108 million (EconSearch 2005, Knight et al., 2005). Similarly, the direct and flow-on value of the scale fishery for the Spencer Gulf/Coffin Bay region in 2004 was $AU23 million (EconSearch 2006). In addition to this, the Upper Spencer Gulf is the most intensively used region of Spencer Gulf by recreational fishermen, the expenditure of whom was $AU23 million in 2000 (Henry and Lyle 2003). Clearly, the Upper Spencer Gulf is a region of high ecological and economic importance that requires prudent management. 

The draft Olympic Dam EIS produced by ARUP HLA, indicates that BHP Billiton views desalinisation as the preferred option for obtaining fresh water for Olympic Dam. The proposal is to supply Olympic Dam with an additional 120 megalitres of fresh water per day from a reverse osmosis desalinisation plant. However, in terms of the total volume of fresh water that would ultimately be produced, this figure is likely to be conservative because population centers on the Eyre Peninsula are also slated be beneficiaries of the plant’s production. Indeed, I believe that this is a large part of the reason for its popularity among regional councils and government areas. Based on the conservative figure, 320 megalitres of sea water would be drawn from the Gulf to produce 120 megalitres of fresh water via the reverse osmosis system. The remaining 200 megalitres of water would be rendered hyper-saline (salinity of approximately 65 parts per thousand) by the process. This salinity is approximately twice that of the ambient sea water (37 p.p.t.) in the region. Under the current proposal, this hyper-saline water would be pumped into the Upper Spencer Gulf where it would be dispersed by natural oceanographic processes. To put these figures into a more conceptually tangible context, my calculations conservatively indicate that a volume equivalent to that of 65 full sized Olympic swimming pools of hyper-saline water would be pumped into the Upper Spencer Gulf everyday for the foreseeable future. 

I have serious concerns about this proposal that are outlined below:

1. There are no experts specializing in the field of the environmental impacts of desalinisation plants.

While I am a biologist with a background in experimental research into the reproduction of marine invertebrates, I am not an expert in the field of environmental impacts of desalinisation plants. Indeed, there are no experts in this field and I therefore feel as qualified as anyone to comment on this proposal. The lack of appropriate expertise is a major problem for the current proposal because the impacts of the plant on marine biota in a system such as the Upper Spencer Gulf simply cannot be accurately predicted.

2. There are no oceanographic models that can accurately predict the dispersion of hyper-saline water in the Upper Spencer Gulf.

The only modeling of oceanographic processes in the region adjacent to Point Lowly was conducted in response to an oil spill in the area in 1992. Different modeling processes showed similar outcomes: tidal eddies are apparent in the regions immediately north and south of Point Lowly (see Noye 1996 and references therein). However, the exchange of water, and water-bourne material between the Upper and Lower Spencer Gulf remains unknown. Furthermore, oceanographic models based on the movement of floating particulate material are not applicable to the dense, hypersaline water that would dispersed from the sea floor under the current proposal. Accurate models of the dispersion of hypersaline water in the Upper Spencer Gulf are a fundamental requirement for predicting the impacts of the proposed desalinisation plant. Such models do not exist. While the company conducting the EIS claims that they will incorporate oceanographic models of salt dispersion into their assessment, any model is only as good as the data that are put into it. As far as I can determine, the required input data for the development of accurate predictive models are similarly unavailable.  

3. The Upper Spencer Gulf is very shallow and water exchange is likely to be low compared to southern regions of the Gulf.

Not withstanding the points made regarding oceanographic modeling above, the Upper Spencer Gulf is shallow and has a salinity that is markedly higher than that of the lower regions of the Gulf. These factors strongly suggest that water exchange between the upper and lower regions of the Gulf are low because the relatively high salinity of the upper Gulf results from evaporation losses.

4. Toxicity assays designed to determine the effects of salinity or chemicals used to de-scale pipe systems are at inappropriate spatial and temporal scales

The spatial scale of the impacts of the proposed development extends throughout the Spencer Gulf. The temporal scale of the impacts will be ongoing. Thus, the proposed desalinisation plant will impose a spatially large and persistent impact upon Spencer Gulf.

Toxicity tests are conducted on a limited range of species (often those that are physiologically robust and therefore amenable to experimentation, but not necessarily representative of the system) in highly controlled conditions that do not reflect the conditions experienced by organisms in their natural environment. The direct application of the results of such assays to natural systems is therefore highly problematic because of their inherent artificiality. This artificiality is further compounded by the limited spatial scale of such experiments, which are generally small (i.e. Petri dishes, aquaria and small mesocosms). Furthermore, toxicity assays generally only consider acute effects and therefore fail to provide insight into chronic effects that may extend across, or differ among, life-history stages of organisms. This is particularly true of marine organisms, most of which have complex life-cycles and often exhibit external fertilisation. The gametes and early life-stages of many marine organisms are well known to be especially susceptible to toxins. Moreover, the effects of toxins are often much more complex than simple lethality (the basis of most toxicity assays) and the prediction of toxicity on the basis of lethality is therefore also problematic.

The toxicity assays proposed under this EIS are of an inappropriate spatial and temporal scale to accurately predicting the impacts of the proposed desalinisation plant.

5. The sea water intake system will draw in the dispersive larvae and juveniles of most marine species in the area

Most marine species have complex life-cycles that incorporate microscopic water-bourne life-history stages. These life-stages include eggs of fish and invertebrates, spores of algae, seeds of sea grasses, and the larval stages of fish and invertebrates. The proposed desalinisation plant will draw in 320 megalitres of sea water containing these propagules every day. This activity therefore has the potential to influence recruitment levels of a wide range of marine organisms. However, like the other potential ecological impacts of this proposal, the consequences of removing large numbers of planktonic propagules and organisms cannot be accurately predicted.

6. The reverse osmosis system is energy intensive and will require a significant increase in electricity production that will come from fossil fuel powered electricity generation plants

Reverse osmosis systems are power intensive because water has to be pumped under considerable pressure through a membrane / filter system. The current estimate of the amount of power required for the desalination plant is 300-400 megawatts. This represents a significant increase in the amount of electricity currently consumed by the state (an increase of approximately 30% of Adelaide’s current usage).  The draft EIS indicates that renewable energy options are being considered to augment the power requirements of the plant. It seems unlikely to me that any current renewable energy option could significantly contribute to the power requirements of a desalinisation plant. Therefore, in the absence of nuclear power generation, we are left with only one option—the consumption of fossil fuels for electricity generation. Global climate change resulting from the emission of greenhouse gasses is now a generally accepted phenomenon, even among highly conservative Australian political leaders. Given the seriousness of this problem, it seems remarkably irresponsible for us to be considering options such as the desalination plant while not pursuing nuclear technology at the same time.  

7. There is a Memorandum of Understanding between BHP Billiton and the Government which states that the “proposed plant and pipeline must be developed without material impact on the environment, especially the marine environment”

This statement is unambiguous. I cannot conceive that this key element of the MoU could ever be achieved given the scale of the proposed desalinisation plant. There simply has to be an impact and the question is really one of how big that impact would be. Unfortunately, I do not believe that an accurate picture of the impacts of a desalinisation plant on the proposed scale can be drawn at this point. Regardless of the magnitude of the impact, the MoU and the zoning of the Upper Spencer Gulf as ER1 should be a sufficient basis for the reconsideration of the entire proposal.

Yours sincerely

Dr. Toby Bolton
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