Water quality required to maintain a reasonably healthy LOWLAND RIVER REFUGE for fauna and flora that are characteristic of these lowland systems in Victoria

Dissolved Oxygen

DO Should be maintained at > 80% sat most of the time and not go below 40% sat, 4mg/L. These levels are based on the known tolerances/distributions and observations of lowland species such as Murray Cod, Yabby, Golden Perch and macroinvertebrates. Also DO should not go above 140% sat (ie indicative of increased photosynthetic activity from algae/plants that may result in a severe drop in DO% sat overnight during respiration).

Low dissolved oxygen levels are not only directly harmful to biota but also have indirect effects, with increasing anoxic conditions increases the availability and toxicity of several toxicants in waterways (for example the toxicity of zinc, lead, copper, pentachlorphenol, cyanide, hydrogen sulfide and ammonia all increase at low DO concentrations (ANZECC & ARMCANZ, 2000)) and also causes the release of nutrients from the sediment. 

Salinity

These levels will differ for different lowland systems according to the tolerances of local populations. In general EC should be maintained at below 1500 uS/cm and not go above 3000 uS/cm in lowland rivers. This is based on extensive literature review of salinity effects on Australian biota and assessment of EPA biological data as part of an ERA project being conducted on the lower Wimmera River. For the Wimmera area, where the local populations are more salinity tolerant the salinity levels for maintaining healthy refuges will be higher in the reaches from Polkemmet down and can be obtained from the results in the Wimmera ERA currently being conducted by EPA Victoria and WCMA. 

High salinity levels are directly toxic to biota. Macroinvertebrates, macrophytes and algae are the biota most sensitive to salinity (Metzeling et.al, 1995), and evidence suggests that protecting macroinvertebrate communities from rising salinity will protect other freshwater fauna (Lovett et.al. 2007).

Nutrients

The key issue with nutrients is the potential for algal blooms and/or nuisance plant growth that can lead to severe DO depletion, loss of habitat and in the case of BGA toxicant release. Total phosphorus concentrations is usually the key nutrient issue in most lowland rivers, as it is usually the limiting nutrient. TP should be maintained at below 40-50ug/L most of the time, particularly in summer (at higher temperatures), low flow times and in open unshaded rivers and streams. TP should not go above 90ug/L. Above these levels is a high risk of algal blooms and nuisance plant growths. These levels are pers comm. from David Tiller and David Robinson, based on field observation, literature review and assessment as part of the development of the Preliminary Nutrient Guidelines for Victorian Inland Streams (EPA publication 478). It is important to assess nutrient concentrations with temperature, flow, shading etc in assessing the risk of algal blooms and/or nuisance plant growth.

pH

pH for lowland river refuges should be maintained between 6.5 and 8.0 most of the time and not go below 5.5 or above 9.0. 

Changes in pH can affect the physiological functioning of biota and also increase the toxicity of metals. The toxicity of aluminium (a common metal in waterways) increases at pH levels < than 5.5 and greater than 9.0 with greatest toxicity at pH 4.4 - 5.4. Other metals such as chromium, lead, mercury, nickel and zinc have increased toxicity at low pH levels. Increased pH increases the toxicity of ammonia. (ANZECC & ARMCANZ, 2000)

Turbidity

?? There has been work done to assess the impacts of high turbidity on lowland river ecosystems eg desilting of weirs, road works etc, but not a lot on the impacts at lower levels. Not sure what the NTU would be to aim for in lowland systems, it would also depend on the characteristics of the river system. Below 30 NTU would be good for all areas, but this may be too conservative for some areas.
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