
MULWALA FACILITY - Groundwater Management Strategy 

What is the plume and where is it? 

The plume is an area of groundwater with levels of sulphate, nitrate, ammonia elevated above the Australian Drinking Water Guidelines, 1996.  The approximate area of the plumes was estimated by comparison of test results with the guidelines.

The sulphate plume lies south-west of the site and measures approximately 1250 m and 400 m in length and width, respectively. The plume extends approximately 600 m beyond the southern boundary and is approximately 900 m wide (east to west). The nitrate plume also lies south-west of the facility and measures approximately 1000 m and 250 m in length and width, respectively. The plume lies almost entirely off-site, extending approximately 550 m beyond the southern boundary of the Mulwala facility, and is approximately 850 m wide (east to west).   The plumes cover an approximate area equivalent to 5 hectares.

The extent of the ammonia plume is not well defined, however it extends 100 m to the south of the site boundary and is minor when compared to the extent of the nitrate and sulphate plumes. The off-site plumes are approximately 10 to 25 metres below ground surface. 

Based on available data, the plume has taken approximately 40 years to travel to its current location. The plume is moving in a south-westerly direction at a rate of approximately 40 m/year. The likely sources include a former fertiliser manufacturing facility and former gypsum dewatering ponds on the site. These processes ceased in 1970 and 1999, respectively.

Will it affect us living in our house?

No, the groundwater plumes will not affect residents within dwellings. Based on assessment of the available data and the nominated guidelines, the plumes are generally located approximately 10 to 25 metres below the surface, and the chemicals present are not volatile in nature and will not affect the normal use of the land.
Can we use groundwater for watering our garden?

Comparison of testing results with nominated guidelines indicates that the groundwater may be suitable for watering of moderately salt tolerant crops/plants. Some effects, such as reduction in yield may occur if the groundwater is used for sensitive crops and its suitability should be checked before use. 

Groundwater quality throughout the inferred plume area varies between individual bores; a number of private bores have been tested and owners notified as to the suitability of groundwater for irrigation. 

Can we drink the groundwater? What about our animals?

The Australian Drinking Water Guidelines, 1996 set levels for sulphate and ammonia, which are based primarily on aesthetic considerations, that is taste, and potential for corrosion of copper pipes and fittings. The nitrate level is a health-based guideline set to protect bottle-fed infants of up to 3 months of age.
People unaccustomed to drinking water with elevated levels of sulphate can experience diarrhoea and dehydration. If sulphate in water exceeds 250 mg/L, a salty taste may render the water unpleasant to drink. Background sulphate levels within the Mulwala area are typically less than 50 mg/L; sulphate levels within the groundwater plume range from 1 to 1400 mg/L.

Ammonia is an important metabolite (a substance consumed or produced during metabolism) in humans and animals. Almost all ammonia is absorbed by the body tissues and transported to the liver and used predominantly in the urea cycle. Ammonia may have 

an effect on humans when the intake becomes higher than the human body can naturally remove, typically over 1000mg/L. Background ammonia levels within the Mulwala area are typically less than 0.1 mg/L. Ammonia concentrations in groundwater are typically less than 3 mg/L. 

The nitrate level is a health-based guideline set to protect bottle-fed infants of up to 3 months of age, where groundwater is used in formula preparation. Adults and children older than 3 months are able to tolerate higher levels of nitrate as it is absorbed and excreted, and is no longer a health concern. Background nitrate levels within the Mulwala area are typically less than 0.1 to 8 mg/L; nitrate levels within the groundwater plume range up to 130 mg/L.

Currently based on Department of Land, Water and Conservation (DLWC) data, there are no bores licensed for potable use of groundwater.

The ANZECC Guidelines for Fresh and Marine Water Quality (Draft July 2000) present guideline levels for agricultural water uses, including stock watering. Based on these guidelines, results from the 1999 groundwater monitoring program indicate that groundwater collected from the privately owned bores is suitable for stockwatering use, with respect to nitrate and sulphate levels. A number of private bores have been tested and the owners notified as to the suitability of groundwater for stockwatering. 

Some bores may not be suitable for poultry and/or dairy cattle due to elevated salinity levels in the groundwater. Regional background salinity within the Mulwala area ranges typically from 500 to 1500 mg/L Total Dissolved Solids (TDS) with some bores in the general area north of the Mulwala Facility reporting salinity levels in the order of 7500 mg/L TDS. Salinity levels within the groundwater plume range from 80 to 6500 mg/L TDS.

Can we use the water for recreational use such as swimming and paddling pools?

Guidelines for recreational water quality are currently being developed by the National Water Quality Management Strategy (NWQMS). In the interim, the Australian Drinking Water Guidelines, 1996 have been adopted to assess the suitability of waters for recreational use. Based on information provided in the nominated guidelines, incidental ingestion of moderately saline groundwater (that is, greater 1000 mg/L TDS) through swimming may cause similar effects to those experienced when excessive quantities of seawater are ingested.

Will the plumes affect the Murray River?

Currently, there is insufficient information to determine whether the plume will reach the river. It is considered unlikely that the plume would affect the quality of the river water due to mixing of the plume with the river water. 

As part of the groundwater management strategy, further work to locate the boundary of the plume and define the potential impacts, including water quality issues and salt loadings on the Murray River, is continuing.

How will it be managed?

There are a number of options being evaluated by CH2M HILL as part of the groundwater management strategy, to manage the groundwater plume. These options include monitored natural attenuation, in-situ bioremediation, phytoremediation, pump and treat, and constructed wetlands. Selection of the appropriate technologies will depend on a number of site-specific factors for example, underground geology of the area, chemical make-up of the groundwater, the extent of the plume and how quickly the groundwater system returns to its natural state. The appropriate management solution will be protective of human health, property and the environment.

The available technologies are currently being evaluated with input from the Facility, NSW EPA, EPA-appointed Auditor, DLWC and Corowa Shire Council.

How long will it take?

The focus of the current management actions is to prevent potential impacts to residents using groundwater as a potable source, whilst undertaking further studies to determine whether the plume will impact the wetlands billabongs and the Murray River. The provision of point-of-use treatment systems is proposed for residents using groundwater as a potable source, over the forth-coming period.  

The period over which the groundwater management strategy is implemented will depend on findings of the additional studies and selection of the appropriate remediation technology. 

Relevant Guidelines

These answers are based on CH2M HILL’s assessment of available data against the Australian Drinking Water Guidelines, 1996. The guidelines are administered by the National Health and Medical Research Council (NHMRC) and the Agricultural and Resource Management Council of Australia and New Zealand (ARMCANZ). The conclusions are based on available data.

Fact sheets from the Australian Drinking Water Guidelines, 1996, which refer to sulphate, nitrate, ammonia and salinity in drinking water, are available. 

Contact Details 

For further information regarding the groundwater management strategy, please contact the Department of Defence Community Hotline on 02 6266 7504, the Albury EPA office on 02 6041 4963 during business hours or visit the website at www.defence.gov.au/deo/demf/deh.
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