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BEST PRACTICE ENVIRONMENTAL MANAGEMENT IN MINING

WATER MANAGEMENT

Water Management

Worksheet 1 – Elements of a Minesite Water Management System

A minesite water management system consists of a number of physical elements to control the movement of clean and ‘dirty’ water onto, across and off the minesite, together with a number of process elements to control potential water problems at source. 

Identify the applications for the key elements of a minesite water management system in the table below.  An example is given to help you get started.
	Element
	Application

	
	Supply
	Convey
	Store
	Treat
	Disposal

	Dams
	(
	
	(
	
	

	Bores
	
	
	
	
	

	Natural water bodies
	
	
	
	
	

	Pumps
	
	
	
	
	

	Pipelines
	
	
	
	
	

	Open channels
	
	
	
	
	

	Water storages
	
	
	
	
	

	Open cut pits
	
	
	
	
	

	Tailings dams
	
	
	
	
	

	Evaporation basins
	
	
	
	
	

	Controlled releases
	
	
	
	
	

	Uncontrolled releases
	
	
	
	
	

	Groundwater recharge
	
	
	
	
	

	Sediment basins
	
	
	
	
	

	Wetlands
	
	
	
	
	

	Chemical treatment
	
	
	
	
	


Water Management

Worksheet 2 – Water Quality Management

1. What activities involving the use of hazardous materials at your minesite have the potential to cause water pollution?

2. What could be the potential impacts of these materials if they found their way into local waterways?

3. How are these activities or materials managed and monitored to protect water quality both on and off-site?

4. Can you think of any ways in which water management procedures could be improved at your mine site?

Water Management

Worksheet 3 – Operational Water Quality Monitoring

Besides monitoring minesite weather and the quantity and quality of surface and groundwater entering and leaving the site, mine management must monitor various parts of the water management system to ensure reliable and auditable operation of the system.  This includes a need to:

· Develop and implement an integrated monitoring system that allows the minesite water management system to operate reliably and effectively;

· Incorporate agreed performance indicators;

· Alert minesite personnel of actual or imminent emergencies, such as pipeline rupture, so appropriate response measures are activated; and 

· Monitor all major minesite water uses and prepare annual ‘water use’ reports.

Examples of operational monitoring could include flows in key pipelines, water levels and water quality in key storages or silt build-up in silt traps and wetlands.

Describe an example of operational monitoring that occurs at your minesite.  Include the purpose of the monitoring, the performance indicators associated with this monitoring activity, how frequently monitoring conducted and how and when results are reported?

Water Management

Worksheet 4 – Case Study: Mine Planning for Water Management

A base metal mine in the Murchison region of Western Australia operates an underground mine.  Brackish water is pumped from the mine to enable mining to take place.  The expected quantities of water to be removed were estimated from available information at the project design stage and an evaporation dam was constructed to hold extra water not required for use in the processing plant.  The actual amount of water produced and pumped from the underground workings proved to be far in excess of that originally estimated.  Consequently, the evaporation dam could not hold the volume of water and overflows occurred to the surrounding woodland.

Following environmental studies, a pipeline was constructed to take the excess water to a saline drainage basin (salt lake) for storage and loss though evaporation and infiltration.  This activity now operates satisfactorily under licence with the mining regulator and the woodland area is now under rehabilitation.

Questions

1. What parameters of the minesite water balance were not adequately addressed during the mine design phase?

2. What were the environmental and economic consequences of inadequate planning in the project design stage of this mining operation? 

3. What monitoring procedures would have alerted mine operators to problems with the water management system?

4. Identify the environmental studies that may have been required prior to the modifications to the drainage system in this case study.

5. How could the success of the modified drainage system be assessed and what new water monitoring and reporting programs would be required?  Consider additional pipelines, impacts on the salt lake and progress of woodland rehabilitation.

Water Management

Worksheet 5 – Case Study Questions

1. What parameters of the minesite water balance are, or could be, assessed when planning for water management at the minesite in this case study? 

2. What environmental indicators are, or could be monitored, as part of a minesite water management system in this case study?

3. Identify the potential environmental, social and economic hazards associated with inappropriately managing water on and around the minesite in this case study?

4. What actions could be included in the minesite water management plan to reduce the potential hazards associated with water management issues at the minesite discussed in this case study?

5. Describe the use of monitoring and reporting systems as part of the water management plan in this case study.  Do you think these systems could be improved and if so, how?

6. Identify the potential pollutants associated with the mining operation in this case study.  Describe the possible pathways of transport of these pollutants off the mine site and the possible environmental consequences.
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