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BEST PRACTICE ENVIRONMENTAL MANAGEMENT IN MINING

ENVIRONMENTAL RISK MANAGEMENT

Cyanide Management

Worksheet 1 – Cyanide Management in the Workplace

1. How is cyanide used at your mining operation?

2. How much cyanide is used (weekly, monthly or annually) and for what processes?

3. How is cyanide transported to your mine and how is it stored?

4. What management and safety procedures are in place for cyanide handling at your mine?

5. Is there a cyanide monitoring system in place at your mine? If yes, describe the cyanide monitoring program.

Cyanide Management

Worksheet 2 - Case study: Cyanide Spill at Tolukuma.

Sodium cyanide pellets used for processing gold ore are routinely flown by helicopter into the Tolukuma gold mine, a remote mining site in Papua New Guinea (PNG).  This is the only way of transporting the chemicals to the mine site.  The dry sodium cyanide pellets are wrapped in plastic and packed into crates on wooden pallets.  The boxes are transported in sling bags under the helicopter over rugged, jungle terrain.  In the past diesel drums and a bulldozer blade being transported to the mine have fallen from the helicopter bags over inhabited areas.  

In March 2000 a helicopter transporting two tonnes of concentrated sodium cyanide pellets to the mine site accidentally dropped a one-tonne wooden crate into dense jungle terrain during high wind and rainfall conditions.  The wooden crate containing the cyanide pellets burst open when it hit the ground spilling up to 35% of its contents.  

The box was found 24 hours later in an uninhabited area of muddy terrain, near a small creek which feeds into a river about 10 kilometres upstream from the nearest village.  The pellets fell into an area of about one square kilometre.  Two river systems, the Angabanga and the Mekeo, are located downstream of mine site in the mountain area where the spill occurred. 

The mining company sent clean up teams into the area to recover the pellets and decontaminate the area.  The company estimated that approximately 65% of the pellets were recovered and the ground was treated with ferrous sulphate to neutralise any remaining material.  However, the company admitted that around 150 kilograms of cyanide may have dissolved and found its way into local waterways.  The company maintained that any cyanide that reached nearby waterways would be heavily diluted however the Mineral Policy Institute expressed concerns that cyanide at toxic levels had dissolved into surface waters.  Even diluted a one teaspoon-full of two per cent cyanide solution is enough to kill an adult human and much lower concentrations are toxic to fish and other animals.  It was also felt that a significant amount of cyanide would persist in toxic breakdown compounds for long periods of time.  

The PNG’s national disaster and emergency service issued a warning not to drink from natural water courses in the area.  However, many of the villages potentially affected are very isolated and it is difficult to determine how many people were aware of the spill and the warning not to drink the water.

The company involved received significant international criticism for the incident, particularly as it came soon after other incidents elsewhere involving cyanide spillage.

Cyanide Management

Worksheet 2 - Case study: Cyanide Spill at Tolukuma.

Questions

1. What are the environmental implications of this cyanide spill and how could they be minimised?

2. What best practice emergency and health and safety measures could have been undertaken by the personnel involved in the spill cleanup?

3. What changes to cyanide transport procedures could have been made following the spill incident?

4. How could the success of the cleanup operation been measured or monitored?

Cyanide Management

Worksheet 3 – Water Management Plan

Cyanide management is an integral part of a minesite water management plan.

Develop a simple water management plan to address cyanide management and minimise it environmental impacts.

Elements of the plan could include:

· Water quality characterisation;

· How clean water will be diverted around the site to prevent its contamination;

· Plant runoff and containment;

· Outline of the minesite water requirements and a description of the water supply source;

· Process water (including heap leach if applicable);

· Pit water (including techniques for dewatering, criteria for dewatering quality, treatment of dewatering water and where it will be discharged);

· Tailings storage; and

· Protection of downstream stream flow (wetlands, silt traps or other drainage controls).

Cyanide Management

Worksheet 4 – Case Study Questions

1. Identify the key management issues associated with cyanide transport, storage, use and disposal in this case study.

2. What are some of the potential environmental impacts of the cyanide issues identified in this case study?

3. How is water managed to reduce the cyanide related risks at the minesite in this case study?

4. How are cyanide wastes detoxified, recovered or disposed of in this case study?  How does this compare with practices at your minesite?

5. How is cyanide monitored in water discharges from the minesite and how were discharge standards established?

6. What are the environmental, social and economic benefits of best practice cyanide management can you identify from this case study?
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